
SPECIFICATIONS 
(All physical dimensions specified at 23 C) 

br 
PRECISION INNER-CONDUCTOR ROD (0900-95081 

Material : Centerless-ground, stress-relieved, silver-layered 
brass rod . 

Outer Diameter: 0.24425 inch. 
Diameter Accuracy : ± 65 microinches. 
Uniformity of Diameter: ± 25 microinches. 
Surface Finish : 20 microinches, maximum. 
Length: 27 inches {686 mm) . 
Straightness : 0.002 inch per foot. 
Net Weight : 7 ounces ( 200 grams). 

DESCRIPTION 

This stock is intended for use with Type 900-BT 
Precision Coaxial Connectors in the fabrication of 
custom air lines and components, such as sliding­
loads and adjustable short-circuits, and in any other 
application which requires precise diameters, excellent 
surface finish, or low-loss characteristics in material 
of appreciable length. The rod, brass with a layer of 
silver approximately 0.0005 inch thick, is ground to 
a finished diameter of 0.24425 inch, +65 micro­
inches. The tubing, also brass with a layer of silver on 
the inside approximately 0.0005 inch thick, has a 
0.830-inch oute& diameter; the inner diameter is 
finished to 0.5625 inch, + 140 microinches. Both are 
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Figure 1. Skin effect characteristic-impedance error as a func­
tion of frequency 

PRECISION OUTER-CONDUCTOR TUBING (0900-95091 

Material : Precision-forged, silver-lined, stress-relieved, brass 
tubing. 

Outer Diameter: 0.830 inch. 
Inner Diameter: 0.5625 inch. 
Nominal Wall Thickness: 0.134 inch. 
Inner Diameter Accuracy: ± 140 microinches. 
Inner Surface Finish: 30 microinches. 
Length : 27 inches ( 686 mm). 
Straightness of Inner Diameter: 0.005 inch per foot. 
Net Weight: 2V2 pounds ( 1.2 kilogram). 

stress-relieved (to minimize diameter changes due to 
machining) and straightened. Rod and tubing are 
supplied in 27-inch lengths, specially packed to 
retard tarnishing. 

APPLICATIONS 
The rod and tubing can be used to make precise, 

air-dielectric, coaxial transmission line. The character­
istic impedance of a transmission line made of this 
material, at frequencies where skin depth is negligi­
ble, is 50±0.0325 ohms, or +0.065o/o. The skin­
depth deviation in characteristic impedance as a func­
tion of frequency is shown to the left. 

There is a practical limit ( 16.5 in. or 45.5 em) 
to the length of the precision air line (including a 
pair of Type 900-BT connectors) that can be made 
of this material, because of inner-conductor sag. For 
instance, the characteristic-impedance error for a 
16.5-inch section of line whose center conductor is 
0.005 inch off center is 0.046%, and the error 
increases exponentially as the length increases (refer 
to the graph below). The characteristic impedance of 
a coaxial transmission line with an eccentric inner 
conductor is given by the following equation: 

[
b e2 

· a J Zo = A cosh- 1 

2
a ( 1 - 4 b2 ) + 

2
b 

where 
A = 59.9368 
b = coaxial-line outer conductor ID 

a = coaxial-line inner conductor oo 
e = amount of center-conductor eccentricity 
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Figure 2. Characteristic-impedance error vs sag in inner con­
ductor 

The sag at the middle /• 

e ""-' 15 X lOs inch 
where L is the length of the inner conductor in inches. 
If the error due to the sag is too great for the length 
of transmission line desired, mount the transmission 
line vertically to avoid the sag. 

The Precision Rod and Tubing can also be used 
with Type 900-BT connectors to make precision time­
delay standards for delays of up to 1.5 nanoseconds 
(for a 45.5-cm total length). 

Printed in U. S .A . 
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-P' ""~ARATION FOR U ~I 
T'r rTE 900-BT CONNECTOR 

Prepare tubing and rod stock to the dimensions 
shown in the section drawing to fabricate center and 
outer conductors so that the Type 900-BT Precision 
Coaxial Connector ( s) can be mounted as required. 
Complete mounting instructions are supplied with 
each connector. 

If the over-all dimension of the device under con­
struction w ill not permit the use of the full 0 .875-
inch machined section on the outer conductor, at 
either or both ends, a shorter section (0.625-inch 
minimum) can be used . However, installation of the 
connector retaining ring becomes more difficult, be­
cause the coupling nut is in the way. A l-inch metal 
tube of %~-inch wall thickness and with an inside 
diameter approximately 0.625 inch is recommended 
for use in push ing the connector retai n ing ring into 
the groove in which it fits . A narrow, flexible, ¥.!2-
inch thick strip can also be used . If avai lable, two 
elements of the General Radio Type 874-TOK T ool 
Kit, the " Front-Ring Expander" and the "Ring 
Pusher," are ideally suited for this installation. 
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NOTE Strict adherence to dimensional toler­
ances and surface finish are important to high­
precision performance. 
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Figure 3. Mach in ing for use wi th Type 900-BT connector. 
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RECOMMENr ) MACHINING 
TECHNIQUES- TYPE 900-BT 

NOTE In trimming either rod or tubing, 
bear in mind that the front faces must lie in 
the same plane, + 0.0000, -0.0005, when 
they are mounted in the coaxial device. 

INNER-CONDUCTOR Roo - In order to minimize 
diameter changes due to machining, the following 
procedures should be employed: 

1. Make all cuts from the outside surface towards 
the center of the rod, never in the reverse direction, 
or the surface plating may lift at the cut edge and 
significantly degrade electrical performance in pre­
cision applications. The cut edge should be sharp 
and true, and the surface smooth and flat to with in 
0.0002 inch 

2. To machine the tapped hole, proceed as follows: 

a. Drill a 0.128-inch diameter hole, % + %-1 
inch deep. 

b B 4 + 0.002 . h d ' 3' . h . ore 0.1 0 _ O.OOO me tameter ,g-tnc 

deep (minimum) and observe concentricity 
with OD to within 0.002 TIR (Total Indi­
cated Runout) . 

B 6 + 0.000 . h d' 6 c. ore 0 .1 2 _ 
0

_
005 

me rameter 0 .0 5-

inch deep, concentric with OD to within 
0 .002 TIR. 

d . Tap with 3-flute, sharp, 8-32NC tool, l;-1-
inch deep (minimum). 

e. Finish the 0 .162-inch bore, as required, 
concentric with OD to within 0 .002 TIR, 
to clear any sections raised by the tap. 

OUTER CONDUCTOR TUBING - In order to minimize 
diameter changes due to machining, and to obtain the 
best concentricity, observe the following procedure : 
A. Cut the tubing 0.25 inch longer than required . 
In both ends, machine centers that have a 60 ° pitch 
and a depth of V! G + lfG -1· Chuck the piece on the 
centers and turn the outer diameters at the ends down 
to 0.810 ±g:ggb; Figure 3 shows the minimal area to 
be turned down. 

B. Trim the tubing to the requ ' ! length, plus 
0 .002 + 0 .001. M ake all cuts to . ~ length from 
the inside diameter outwards, never in the reverse 
direction , or the plating on the inner diameter may 
lift at the cut edge and significantly degrade elec­
trical performance in precision applications. The cut 
edge should be sharp and true. 
C. To turn down the outer diameter : 

a. ~et the speed to approximately 2000 rpm. 

b. Limit the cut to 6 mils. 

c. Use a light cutting pressure and no 
lubrication . 

d . Turn down the end in three steps: 

(1) to 0.690 inch; 

(2) to 0.630 inch; 
(3) to 0 .623+ 0.001 inch~ 

(final dimension). 

D. To machine the groove, use a sharp tool, 
0.017-inch wide, and make the groove in two plunge 
cuts with minimum pressure, to reduce the spinning­
in effect on the inner diameter under the groove. 

SURFACE PROTECTION 
The silver lining on the inner conductor and on the 
inner surface of the outer conductor may tarnish and 
increase loss at microwave frequencies. To retard 
this effect, it is recommended that a gold flashing 
of from 4 to 10 microinches in thickness be applied. 
However, precautions must be taken to prevent ex­
cessive buildup. 

PREPARATION FOR USE WITH 
Laboratory Precision Connector- LPC* 

For special applications in which even the m inor 
discontinuities introduced by the support bead in the 
Type 900-BT connector cannot be tolerated, and in 
which the inner conductor is otherwise supported in 
the component, the rod and tube may be machined 
according to the following procedures, for use with 
the connector kits -described on page 4 . 

• D . F. Fnssum. " Progress Report of the IEEE Instrumentation and 
Measurement G roup Techn ica l Subcomm ittee on Precision Coa xial 
Connectors." IEEE T ra nsact ions on In strumentation and Measu re· 
ment, Vol. IM-13, pp . 285·291; December 1964 . 
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Not es : 
1. All dimensions are in inches. 
2. With care in machining, diameter changes under 

machined portion can be kept < 501-'in. 
3. Surface finish to 25 microinches on end surfaces. 
4. With care in machining, diameter changes over 

holes in inner conductor can be kept < 30/Lin. 

Figure 4. Machining dimensions. 

MACHINING TECHNIQUES -LPC 
NOTE: In trimming the rod, bear in mind that the 

front face must lie in the same plane as the 
tubing; +0.0000, -0.0010 in., when the 
rod is mounted in the coaxial device. 

!NNER-CONDUCT~R Roo - l n order to minimize 
diameter changes due to machining, the following 
procedures should be employed: 

1. Make all cuts from the outside surface towards 
the center of the rod, never in the reverse direction, 

CAUTION 
DO NOT SCRATCH THE INNER SUR­
FACE OF THE OUTER CONDUCTOR 
OR THE OUTER SURF ACE OF THE 
INNER CONDUCTOR, OR THERE' IS 
DANGER OF INTRODUCING ELEC­
TRICAL REFLECTIONS WHICH 
WOULD DEGRADE PERFORMANCE. 
ACCUMULATIONS OF DUST AND 
GRIME CAN HAVE THE SAME 
EFFECT. 

or the surface plating may li\ the cut edge and 
significantly degrade electrica 

1 
.:rformance in pre­

cision applications. The cut edge should be sharp 
and true. 
For use with the Type 900-AP Kit -
(1) Drill a hole, 0.110 ±g:gg~ inch in diameter, 

31/32 -:l:.~ r, , inch deep. 

(2) Bore 0.140 ±g:g~~ inch diameter, 
29/32 + 1ft;.1 inch deep, and observe concentri­
city with OD to within 0.001 TIR (Total Indi­
cated Runout) . 

(3) Chamfer lead to 0.110-inch diameter hole with 
0.008 +0.002-inch wide by 80° +5° included­
angle chamfer. 

For use with the Type 900-AC Kit-
Machine the insert hole (see Figure 4). 

OuTER CoNDUCTOR TUBING- In order to minimize 
diameter changes due to machining, and to obtain the 
best concentricity, observe the following procedure: 
A. Cut the tubing 0.25 inch longer than required . 
In both ends, machine centers that have a 60° pitch 
and a depth of %6 + ~'6 4 . Chuck the piece on the 
centers and turn the outer diameters at the ends down 
to 0.810 ±g:gg6; Figure 4 shows the minimal area to 
be turned down. 
B. Trim the tubing to the required length, plus 
0 .002 + 0.001. Make all cuts to final length from 
the inside diameter outwards, J7eZ' er in the reverse 
direction, or the plating on the inner diameter may 
lift at the cut edge and significantly degrade elec­
trical performance in precision applications . The cut 
edge should be sharp and true. 

Turn down the outer diameter to the dimensions 
shown in Figure 4, as follows: 

( 1) Set the lathe to turn at approximately 2000 
rpm. 

(2) Limit the cut to 6 mils. 
(3) Use a light cutting pressure and no lubrica­

tion. 
( 4) Chase the 3/ 4-27NS-2A threads with a single­

point tool. 

TUBING EXTERIOR FINISH 
While the interior surface of the tubing is precision 

finished, the exterior has an unfinished appearance, 

since the tubing is raw stock intended for f er 
machining. Upon completion of all machining o.t-'cra­
tions, the remaining unworked exterior surface 
may be turned down slightly to achieve a finished 
appearance. 

CA UTI O N 
AVOID ANY DIPPING OR CLEANING PROCESS, AS 
THE INTERIOR SURFACE COULD BE DAMAGED. 

Rewrap and seal unused portions in the paper 
sheath provided; the sheatl1 is chemically treated to 
retard tarnishing. 

SKIN-EFFECT CORRECTIONS 
The characteristic impedance of lines fabricated from 
this material is nominally 50 ohms, assuming zero 
skin depth. The characteristic impedance and the 
electrical length of these lines may be corrected for 
the skin effect, in critical applications, by the use of 
the expressions given below. The specific manner in 
which the characteristic impedance is corrected de­
pends upon the particular application. 

Co rrected Cha racteristic Impedance 
A graph for the impedance-magnitude error, or 

deviation from 50 ohms, is given in Figure 1. 

The corrected characteristic impedance, Zc, can be 
calculated in complex form from 

7 (1 - j) 0.0284 
~L.oo+ 
- ~. 

where: Z., is the nominal value, 50 ohms +0.05 
This expression is an approximation from 

z.. = Zo [ 1 + (1 - j) 0.000568] ~ 
Vt~Hz 

which itself is an approximatiOn that is accurate down 
to 1 MHz. 

The graph is a plot of 

IZol Error = {50 1[1 + (1- j) 0.000568] ~ 1-50} 
v'"fou r. 

expressed as a percentage of 50 ohms. 
Data in the graph is given only for frequencies 

above 30 MHz, because below this frequency the 
current penetrates into the brass, and accurate calcu­
lation is not possible. The dotted portion is the esti­
mated error in the composite medium. 
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Corr~cted Electrical length 
The corrected electrical line length, Lc, can be 

calculated from 

L - L + 0.0284 v ("- ~ /0 
Y foll z 

where: Lo is the nominal electrical length, which is 
obtained from the physical length by use of the 
velocity-of-propagation value of 2.99687. Th is ve­
locity takes into account the exact speed of light, the 
dielectric constant of air at standard pressure and 
temperature, and a relative humidity of 60%. 

These corrections are based upon the skin-depth in 
pure silver (resistivity of 1.62 x 10-6 ohm-em). The 
actual resistivity of the silver layer in this material 
lies between 1.62 x 10-6 ohm-em and 1. 72 x 10-6 
ohm-em. In the worst case, the correction term can 
be in error by 3%, because the error varies directly 
as the square root of the resistivity; this error is 
negligible. 

GR900 LA BORA TORY 
PRECISION CONNECTOR KITS 

Three kits are available fo r custom fabrication of 
air lines and terminations compatible with the GR900 
Connector. ~ 

~
TYPE 900-AP ~]TYPE 900-AC I :CTYPE 900-AB I (!) L.OO<INGNUT 

@ CENTERING 
2 GEAR-RING 

"' NUT 

3 ' ® ~~~~~h 
@)INSERT PIN 

® SPRING 

' 

ADAPTORS 

Type 

900-0874 

900-QBJ 

900-QBP 

900-QCJ 

900-QCP 

900-QNJ 

900-QNP 

900-QTNJ 

900-QTNP 

900-QMMJ 

900-QMMP 

900-QSCJ 

900-QSCP 

' .. 

GR900 COAXIAL ELEMENTS AND EQUIPMENT ----( 

CONNECTOR AND CONNECTOR KITS 

FIIIU/ron 

Connects to GR87 4 

Connects to type-BNC Plug 

Connects to type -BNC Jock 

Con nects to lype·C Plug 

Connects to type-C Jack 

Connects to type-N Plug 

Connects to lype-N Jack 

Connects to type -TNC Plug 

Connects Ia type-TNC Jack 

Connects to lype-OSM Plug 

Connects to lype-OSM Jack 

Connects to lype-SC Plug 

Connects to type-SC Jack 

Type 
900-BT 

900-AB 

900-AC 

900-AP 

900-PKM 

Funct ion 

GR900 Precision Connector 

GR900 Coupling Hardware Kit 

GR900 Contact & Coupl ing Hardware Ki t 

GR900 Coupling Hardware & Center Tip 
(for custom reference air line use) 

GR900 Panel Mounting K it 

TERMINATIONS 

50-0hm Standard 

100-0hm Standard 

200-0hm Standard 

Precis ion Open Circuit 

AIR LINES - PRECISION 

900-W50 

900-W100 

900-W200 

900-WO 

900-W04 

900-WN 

900-WNC 

900-WNE 

900-WN4 

900-WR110 

900-WR120 

900-WR150 

Open Circuit (for standards) 

Precision Shari Circu it 

Reference line Short Circuit 

900-ll O 

900-l15 

900-l 30 

Phase, Ti me-Delay & Impedance Standard - 10 em 

Phose, Ti me-Delay & Impedance Standard - 15 em 

Phase, Time-Delay & Impedance Standard - 30 em 

Short Circuit (Coplanar w i th Type 900-WO) 

Short Circuit (for standards) 

AIR LINES - REFERENCE 

Standard Mismatch (VSWR = 1.1) 

Standard Mismatch (VSWR = 1.2) 

Standard M ismatch (VSWR = 1.5) 

900· lZ5 

900-lZ6 

900-lZ7H 

900-lZ10 

900-lZ15 

900-lZ30 

Vltroprecise Impedance Standard- 5 em 

Ultraprecise Impedance Standard - 6 em 

Ultraprecise I mpedance Standard - 7 .5 em 

Ultraprecise Impedance Standard- 10 em 

Ultrapreci se Impedance Standard - 15 em 

Ultraprecise Impedance Standard - 30 em 

MISCELLANEOUS 

900-TOK 

900-TUA 

900-TUB 

0900-9508 

0900-9509 

0900-9782 

TYPE 900-lB PRECISION SlOTTED LINE 

GR900 Connector Tool Kit 

Tuner (1.0 - 8.5 GHz) 
l 

Tuner (0.25 - 2.5 GHz) 

Precis ion Inner-Conductor Rod 

Precis ion· Outer-Conductor Tube 

Adaptor Flange 

TYPE 1640-A SlOTTED LINE RECORDER SYSTEM 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 

GENERAL RADIO COMPANY D WEST CONCORD, MASSACHUSETTS 01781 

• NEW ENGLAND, 22 Baker Avenue 
West Concord, Ma$1: 01781 

• METROPOLITAN NEW YORK, Broad Avenue at linden 
Ridgefield, New Jersey 07657 

• SYRACUSE, Pickard Building, East Molloy Road 
Syracuse, New York 13211 

• PHILADELPHIA, Fort Washington Industrial Park 
fort Woihington. Pennsylvania 19034 

• WASHINGTON and BALTIMORE, I U20 Rockville Pike • CLEVELAND, 5579 Pearl Road 
Rockville, Maryland 20852 Cleveland, Ohio .« 129 

• DALLAS, 2600 Stemmons Freeway, Suite 210 
Dallas, Texas 75207 

• ORLANDO, 113 East Colonial Drive 
Orlando, Florida 32801 

• SAN FRANCISCO, 626 San Antonio Rood 
Mountain View. California 94040 

• LOS ANGELES, 1000 Norlh .Seward StrHt 
los Angeles, California 90038 

• CHICAGO, 6605 West North Avenue 
Oak Park, Illinois 60302 

• TORONTO, 99 Floral Porkwoy 
Toronto 15, Ontario, Con ada 

• MONTREAL, Office 395 1255 laird Boulevard 
Town of Mount Royal. Quebec, Conodo 



DESCRIPTk .. ..J 
This Type 900-AB kit contains the attaching hard­
ware of a GR900 connector required to make up one 
Laboratory Precision Connector (LPC) assembly. 
The term LPC was originated by a subcommittee of 
the IEEE on standardization of precision coaxial con­
nectors to describe a connector that requires no di­
electric support. Actually, the connector inner- and 
outer-conductor contact surfaces are integral with 
the component. 

This version of the LPC does not have a GR900 
inner-conductor contact. It depends for electrical 
contact on its connection with the GR900 (Type 
900-BT) General Precision Connector (GPC) or 
with an LPC connector assembled from a Type 900-
AC kit. Such a contacting means is achieved because 
the spring-loaded GR900 inner-conductor contact 
needs only to butt against any fiat smooth surface 
for proper connection. 

APPLICATIONS 
Typical component or test-section types that can 
employ this kit are described below. Precision coaxial 
air line components can be constructed if the kit is 
mounted on General Radio Precision Rod (P j N 0900-
9508) and Precision Tubing (P j N 0900-9509) as 
the basic coaxial inner and outer conductors, respec­
tively. These items are intended for use in the fabri­
cation of custom GR900 air-line elements that require 
precise diameter, excellent surface finish, and low­
loss characteristics. Rod and tubing, available in 26-
inch lengths specially packed to retard tarnish, possess 
critical surface dimensions and finish. 
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/ = 
fcc 

em,-
fcc 

inch. 

The minimum length is 5.0 em. 

1. PRECI SION SHORT CIRCUITS 
Short-circuit terminations, with the reference plane 
set back from zero to about 15 em, can be assembled 
with this kit. The limitation on the set-back is deter­
mined by sag of the inner conductor, which should 
not exceed 0.005 inch. 

t-4-----L ~ -~8~ -----a"' 

~;.J:.~.~=.~===~:.~.-J~~~L 
• TOTAL INDICATED RUNOUT. 

0.24425 - .000 
0 .005 TIR MAX 

Figure 2. Dielectric sample fabrication far measurement inside 
GR900 custom air line. 

2. DIELECTRIC SAMPLE HOLDER 
The GR900 Rod and Tubing stock can be assembled 
with a pair of connector kits into an air-line dielectric­
material sample holder. As such, it can be used with 
the Type 900-LB Precision Slotted Line to measure 
the dielectric constant and dielectric Joss of materials 
that can be fabricated into cylindrical samples, with 
a hole through the center (see Figure 2). Measure­
ments can be conveniently made over a frequency 
range of 300 Mc f s to 9.0 Gcf s and over the entire 
range of dielectric constants and losses normally 

~OO,I\0 
TYPE 900-AB 

LABORATORY PRECISION 

CONNECTOR KIT 

FEBRUARY 1965 Fo rm 0900-0280A 

GENERAL RADIO COMPANY 
WEST CONCORD, MASSACHUSETTS 

encountered. Because of the low and uniformly dis­
tributed losses of the slotted line and the custom air 
lines, accurate measurements can be made of the 
loss in the lowest-loss materials presently available. 

The shape of the sample is dictated by the use of 
the GR900 air line as the sample holder. The tol­
erances on diameters should be held as tight as pos­
sible to prevent air gaps between the dielectric 
material and the inner and outer conductors. 

CAUTION 
RIGID MATERIAL MAY SCRATCH 
OR WARP THE AIR LINE IF FORCE­
LOADED. 

The length of the dielectric sample must be equal 
to, or slightly less than, the length of the air line. 
If it is not convenient to make the sample in one 
piece the full length of the air line, several shorter 
segments may be stacked to achieve the required total 
length. There must be no air gap between segments, 
however, which means that the butting surfaces must 
be flat and perpendicular to the axis. 

~LOCKING NUT 

..., 
~ I CENTERING GEAR c 

RING NUT c 
I 
) 

Figure 3. Rep rese ntative two-port test secti on fabricated wi th (j 
the Type 900-AB Connector Kit. 

Printed in U.S.A. 
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--3 ~ . ~-LINE SECTIOI)IS. 

The GR 900 Rod and Tubing stock can be used with 
this connector kit to assemble two-port test sections 
that have dielectric support or other internal means 
of supporting the inner conductor, as shown in 
Figure 3. 

This kit cannot be used to mate with the Type 
900-LZ Reference Air Line series, because they can 
mate only with a connector with a contact in its inner 
conductor. The General Radio Type 900-AC Kit is 
identical except that it includes, in addition, the 
contact required for applications involving the Type 
900-LZ Reference Air Line or the Type 900-AP kit. 

RECOMMENDED MACHINING 
TECHNIQUES 

N 0 T E 
In trimming the rod, bear in mind that the 
front face must lie in the same plane as the 
tubing, + 0.0000, -0.0010 in., when the 
rod is mounted in the coaxial device. 

INNER-CO NDUCTOR ROD 
In order to minimize diameter changes due to machin­
ing, the following procedures should be employed : 

Trim to length. Make all cuts from the outside 
surface towards the center of the rod, 1zever in the 
reverse direction, or the surface plating may lift at 
the cut edge and significantly degrade electrical per­
formance in precision applications. The cut edge 
should be sharp and true, and the surface smooth 
and Hat to within 0.0002 inch. 

OUTER CONDUCTOR 
In order to minimize diameter changes, the following 
machining procedures should. be employed: 
A. Trim to length. Make all final cuts from the 
inside diameter outwards, never in the reverse direc­
tion, or the plating on the inner diameter may lift 

at the cut edge i. significantly degrade electrical 
performance in precision applications. The cut edge 
should be sharp and true. 
B. Turn down the outer diameter to the dimensions 
shown in Figure 4, as follows: 

( 1) Set the lathe to turn at approximately 
2000 rpm. 

( 2) Limit the cut to 6 mils . 
(3) Use a light cutting pressure and no lubri­

cation. 
( 4) Chase the 3/4-27NS-2A threads with a 

single-point tool. 

SURFACE PROTECTION 
The silver lining on the inner conductor and on the 
inner surface of the outer conductor may tarnish and 
increase loss at microwave frequencies. To retard 
this effect, it is recommended that a gold flashing 
of from 4 to 10 microinches in thickness be applied. 
However, precautions must be taken to prevent ex­
cessive buildup. 

ASSEMBLY 
Use the Type 900-AB Air Line Connector Kit to 
complete the test section.' The kit consists of the fol­
lowing parts (sufficient for one end) : 

1. GR900 locking nut - P JN 0900-2090 
2. GR900 centering-gear-ring nut - P JN 0900-

6040 
The procedure is as follows : 
A. Slide the locking nut ( unthreaded end first) over 
the end of the outer conductor, back far enough to 
expose the threads. 
B. Screw the centering-gear-ring nut on the exposed 
threads. 
C. Tighten the gear ring to 3 foot pounds; the spe­
cial wrench (PJN 0900-1035) of the Type 900-TOK 
Tool Kit is recommended. Hold the device at the· 
fiats with the open-end wrench (P/ N 0900-6355) . 
D. Thread the locking nut over the gear-ring nut. 

CAUTION ( 
DO NOT SCRATCH THE INNER SUR­
FACE OF THE OUTER CONDUCTOR 
OR THE OUTER SURF ACE OF THE 
INNER CONDUCTOR, OR THERE IS 
DANGER OF INTRODUCING ELEC­
TRICAL REFLECTIONS WHICH 
WOULD DEGRADE PERFORMANCE. 

NOTES : 

0.353 tO.OOl --t----i 

0 .300 MIN--f.o.--1 

' 0.004RMAX 

31·• 32:-64-; 

1. All dimensions are in inches. 

0.141 t0.002 
WRENCH FLATS 

(OPTIONAL) 

2. With care in machining, diameter changes under 
machined portion can be kept under 50 micro­
inches ( approx.). 

3. Surface finish to 25 microinches on end surfaces. 

Figure 4. Machining dimensions. 
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DESCRIPTI'-'t~ 
This Type 900-AC kit contains the attaching hard­
ware of a GR900 connector required to make up one 
Laboratory Precision Connector (LPC) assembly. 
The term LPC was originated by a subcommittee of 
the IEEE on standardization of precision coaxial con­
nectors to describe a connector that requires n9 di­
electric support. Actually, the connector inner- and 
outer-conductor contact surfaces are integral with 
the component. 

This version of the LPC mates particularly with the 
Type 900-LZ Reference Air Line series. It also mates 
with the standard GR900 (Type 900-BT) General 
Precision Connector ( GPC) and LPC connectors 
made with the Type 900-AB and -AP kits. 

APPLICATIONS 
Typical component or test-section types that can 
employ this kit are described below. Precision coaxial 
air line components can be constructed if the kit is 
mounted on General Radio Precision Rod (P /N 0900-
9508) and Precision Tubing (P /N 0900-9509) as 
the basic coaxial inJ!er and outer conductors, respec­
tively. These items are intended for use in the fabri­
cation of custon1 GR900 air-line elements that require 
precise diameter, excellent surface finish, and low­
loss characteristics. Rod and tubing, available in 26-
inch lengths specially packed to retard tarnish, possess 
critical surface dimensions and finish . 

The characteristic impedance of a transmission line 
made of this material, at frequencies where skin depth 
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Fig ure 1. Skin-effect characteristic im pedance erro r as a func­
tion of freque ncy for GR900 line. 
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-l I-SHORT CIRCUIT SET- BACK 
Figure 2. Short-circuit termination with set -back reference 
p lane fabricoted with Type 900-A C Kit. 

is negligible, is 50 -+-0.0325 ohms, or -+-0.065yr. 
The skin-depth deviation in characteristic impedance 
as a function of frequency is shown in Figure 1. 

There is a practical physical limit to the length 
of the precision air line that can be made of this 
material, because of inner-conductor sag. For instance, 
the characteristic-impedance error for an incremental 
section whose center conductor is 0.005 inch off 
center is 0.0465'c, and the error increases exponen­
tially as the length increases. 

The physical length of the air line (exactly one 
wavelength long), taking into account the velocity 
of light and the dielectric constant of air, can be 
computed as follows: 

29.9687 1 1.7987 
I= fc;,. 

em, --
fa,. 

inch. 

The minimum length is 5.0 em. 

1. PRECISION SHORT CIRCUITS 
Short-circuit terminations, with the reference plane 
set back from zero to about 15 em, can be assembled 
with this kit (see Figure 2). The limitation on the 
set-back is determined by sag of the inner conductor, 
which should not exceed 0.005 inch. 

2. DIELECTRIC SAMPLt HOLDER 
The GR900 Rod and Tubing stock can be assembled 
with a pair of connector kits into an air- line dielectric­
material sample holder. As -such, it can be used with 
the Type 900-LB Precision Slotted Line to measure 
the dielectric constant and dielectric loss of materials 

~oo-Ac 
TYPE 900-AC 

LABORATORY PRECISION 

CONNECTOR KIT 
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that can be fabricated into cylindrical samples, with 
a hole through the center (see Figure 3). Measure­
ments can be conveniently made over a frequency 
range of 300 Mcjs to 9.0 Gcjs and over the entire 
range of dielectric constants and losses normally 
encountered. Because of the low and uniformly dis­
tributed losses of the slotted line and the custom air 
lines, accurate measurements canf be. made of the 
loss in the lowest-loss materials presently available, 
i.e., tan 8 = 0.0003. 

The shape of the sample is dictated by the use of. 
the GR900 air line as the sample holder. The tol­
erances on diameters should be held as tight as pos­
sible to prevent air gaps between the dielectric 
materia~ and the inner and outer conductors. In fact, 
a light press fit is most desirable. 

CAUTION 
RIGID MATERIAL MAY SCRATCH 
OR WARP THE AIR LINE IF FORCE­
LOADED. 

The length of the dielectric sample must be equal 
to, or slightly less than, the length of the air line. 
If it is not convenient to make the sample in one 
piece the full length of the air line, severa l shorte r (J 
segments may be stacked to ach ieve the required total 0 
length. There must be no air gap between segments, 0 
however, which means that the butting surfaces must , 
be flat and perpendicular to the axis. J> 

0 
Printed in U.S.A. 



o. SAMPLE IN AIR UNE 

~ ~::::::::~;::::::::::~~ ..... ~ --- J:l 
TIR, TOTA S IN INCHES -b s L INDICATED RUNOVT o. 5625.000 I I 

AMPLE DIMENSIONS . 0.24425 -.ooo 0.005 TIRM'Ai 

Figure 3. Die lect ric sample fabrica tion for measurement inside 
G R900 custo m air l ine. 

3. AIR-LINE SECTIONS 
The GR900 Rod and Tubing stock can be used with 
this connector kit to assemble two-port test sections 
that have dielectric support or other internal means 
of supporting the inner conductor. 

MACHINING TECHNIQUES 
N 0 T E 

In trimming the rod, bear in mind that the 
front face must lie in the same plane as the 
tubing, + 0.0000, -0.0010 in., when the 
rod is mounted in the coaxial device. 

INNER-CONDUCTOR ROD 
In order to minimize diameter changes pue to mach in· 
ing, the following procedures should be employed: 
A. Trim to length. Make all cuts from tl~e outside 
surface towards the center of the rod , ner·er in the 
reverse direction, or the surface plating may lift at 
the cut edge and significantly degrade electrical per­
formance in precision applications. The cut ed.ge 
should be sharp and true, and the surface smooth 
and flat to within 0.0002 inch. 
B. Machine the insert hole (see Figure 4). 

OUTER CONDUC 
In order to minimize diameter changes, the following 
machining procedures should be employed: 
A . Trim to length. Make all final cuts from the 
inside diameter outwards, nerer in the reverse direc­
tion, or the plating on the inner diameter may lift 
at the cut edge and significantly degrade electrical 
performance in precision applications. The cut edge 
should be sharp and true. 
B. Turn down the outer diameter to the dimensions 
shown in Figure -l, as follows: 

( 1) Set the lathe to turn at approximately 
2000 rpm. 

( 2) Limit the cut to 6 mils. 
( 3) Use a light cutting pressure and no lubri­

cation. 
( 4) Chase the 3/ 4·27NS-2A threads with a 

single-point tool. 

SURFACE PROTECTION 
The sih-er lining on the inner conductor and on the 
inner surface of the outer conductor may tarnish and 
increase loss at microwave frequencies. To retard 
this effect, it is recommended that a gold flashir1g 
of from 4 to 10 microinches in thickness be applied. 
However, precautions must be taken to prevent ex· 
cessive buildup. 

ASSEMBLY 
Use the Type 900-AC Air Line Connector Kit to 
complete the test section. The kit consists of the fol­
lowing parts (sufficient for one end) : 

1. GR900 locking nut- P j N 0900-2090 
2. GR900 centering-gear-ring nut - P / N 0900-

6040 
3. Center contact - P / N 0900-2000 

The procedure is as follows: 
A . Slide the locking nut (unthreaded end first) over 
thr end of the outer conductor, back far enough to 
ex pose the threads. 

B. Screw the centering-gear-ring nb, on the exposed 
threads. 
C. Tighten the gear ring to 3 foot pounds; the spe· 
cial wrench (P/N 0900-1035) of the Type 900-TOK 
Tool Kit is recommended. Hold the device at the 
flats with the open-end wrench(P/ N0900-6355). 
D. Thread the locking nut over the gear-ring nut. 
E. Thread the center contact into the assembly and 
tighten lightly with a l / 16"Allen wrench. 

CAUTION 
DO NOT SCRATCH THE INNER SURFACE OF THE 
OUTER CONDUCTOR OR THE OUTER SURFACE OF 
THE INNER CONDUCTOR, OR THERE IS DANGER 
OF INTRODUCING ELECTRICAL REFLECTIONS WHICH 
WOULD DEGRADE PERFORMANCE. 

NOTES: 
1. All dimensions are 111 inches. 
2. With care in machining, diameter changes under 

machined portion can be kept <50 JJ.in . 
3. Surface finish to 25 microinches on end surfaces. 
4. With care in machining, diameter changes over 

holes in inner conductor can be kept < 30 JJ.in. 

Figure 4. Machining dimensions. 
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DESCRIPT ~ 
This Type 900-AP kit contains the attaching hard­
ware of a GR900 connector required to make up one 
Laboratory Precision Connector (LPC) assembly. 
T he term LPC was originated by a subcommittee of 
the IEEE on standardization of precision coaxial con­
nectors to describe a connector that requires no di­
electric support. Actually, the connector inner- and 
outer-conductor contact surfaces are integral with 
the component. 

This version of the LPC does not have a GR900 
inner-conductor contact. It depends for both support 
and contact on its connection with a GR900 (Type 
900-BT) General Precision Connector (GPC) or an 
LPC assembled from a Type 900-AC connector kit. 
Both of these latter connector types have a centering 
hole in which the Type 900-AP insert pin is held 
by its spring to provide inner-conductor support. 

APPLICATIONS 
Typical component or test-section types that can 
employ this kit are described below. Precision coaxial 
air line components can be constructed if the kit is 
mounted on General Radio Precision Rod (P j N 0900-
9508) and Precision Tubing (P j N 0900-9509) as 
the basic coaxial inner and outer conductors, respec­
tively. These items are intended for use in the fabri­
cation of custom GR900 air-line elements that require 
precise diameter, excellent surface finish, and low­
Joss characteristics. Rod and tubing, available in 27-
inch lengths specially packed to retard tarnish, possess 
critical surface dimensions and finish . 
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Fig ure 1. Skin-effect characteris t ic impeda nce error as o func­
ti on o f f req uency fo r GR900 li ne. 
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~~::~":~j .-INSERT PIN 
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Figure 2. Representative a ir line configuration tha t ca n be 
fabri cate d with the Type 900-AP Connector Kit. 

The characteristic impedance of a transmission line 
made of this materia!, at frequencies where skin depth 
is negligible, is 50 +0.0325 ohms, or + 0.065 %- . 
The skin-depth deviation in characteristic impedance 
as a function of frequency is shown in Figure 1. 

There is a practicai limit ( 11.81 in. or 30 em.) to 
the length of the precision air line that can be made 
of this materia!, because of inner-conductor sag. For 
instance, the characteristic-impedance error for an 
incremental section whose center conductor is 0.005 
inch off center is 0.046% , and the error increases 
exponentially as the length increases. 

The physical length of the air line (exactly one 
wav~length long) , taking into account the velocity 
of l1ght and the dielectric constant of ai r, can be 
computed as follows : 

29.9687 
! = - -- em = 

fo 1-~z ' 

11.7987 

fouz 
The minimum length is 5.0 em. 

1. AIR-LINE SECTIONS 

inch. 

The GR900 Rod and Tubing stock can be used with 
this connector kit to assemble two-port test sections 
that have no dielectric support to center the inner 
conductor. Examples of such test sections are stepped 
or tapered transitions from one line size to another 
(see Figure 2) . Other uses include the fabrication 
of reference air lines of any characteristic impedance, 
in lengths from 5 to 30 em. The lines can be exactly 
the same electrical length as an unknown component 
or test section to permit continuous frequency sub­
stitution measurements*. 
2. DIELECTRIC SAMPLE HOLDER 
The GR900 Rod and Tubing stock can be assembled 
with a pair of connector kits into an air-line dielectric­
material sample holder. As such, it can be used with 
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the Type 900-LB Precision Slotted Line to measure 
the dielectric constant and dielectric loss of materials 
that can be fabricated into cylindrical samples, with 
a hole through the center (see Figure 3) . Measure­
ments can be conveniently made over a frequency 
range of 300 MHz to 8.5 GHz and over the entire 
range of dielectric constants and losses normally 
encountered. Because of the low and uniformly dis­
tributed losses of the slotted line and the custom air 
lines, accurate measurements can be made of the 
loss in the lowest-loss materials presently available, 
i.e., tan 8 = 0.0003 . 

T he shape of the sample is dictated by the use of 
the GR900 air line as the sample holder. The tol­
erances on diameters should be held as tight as pos­
sible to prevent air gaps between the dielectric 
material and the inner ana outer wnductors. In fact, 
a light press fit is most desirable. 

CAUTION 
RIGID MATERIAL MAY SCRATCH 
OR WARP THE AIR LINE IF FORCE­
LOADED. 

The length of the dielectric sample must be equal 
to, or slightly less than, the length of the air line. 
If it is not convenient to make the sample in one 
piece the full length of the air line, several shorter 
segments may be stacked to achieve the required total 
length. There must be no air gap between segments, 
however, which means that the butting surfaces must 
be flat and perpendicular to the axis. 

u 
0 
~ 
' ): 

..Refer to Operat ing Instructions, Type 900·LB Precision Slotted line, Section -4 .. Genera l Rad io Company. 
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o. SAMPLE Itt AIR LINE 

t---L~·:s~ 

NOTE: 
DIMENSIONS IN INCHES. O."U ~ 
TIR • TOTAL INCHCAT£0 RUNOUT. 

O.Z<MZS~ 
b. SAMPLE 0 MENS.ONS O.OOS TIR MAX 

Figure 3. Dielectric sample fabrication fo r GR900 custo m air line. 

MACHINING TECHNIQUES 
N 0 T E 

In trimming the rod, bear in mind that the 
front face must lie in the same plane as the 
tubing, +0.0000, -0.0010 in., when the 
rod is mounted in the coaxial device. 

INNER-CONDUCTOR 
In order to minimize diameter changes due to machin­
ing, the following procedures should be employed: 
A. Trim to length. Make all cuts from the outside 
surface towards the center of the rod, 11ever in the 
reverse direction, or the surface plating may lift at 
the cut edge and significantly degrade electrical per­
formance in precision applications. The cut edge 
should be sharp. and true, and the surface smooth 
and flat to within 0.0002 inch. 
B. Machine the insert hole (see Figure 4). 

(1) Drill a hole, 0.110 ±g:~ inch in diameter, 
31/32 ::ou.. inch deep. 

(2) Bore 0.140 ±g:~ inch diameter, 
29/ 32 ±%4 inch deep, and observe concentri­
city with OD to within 0.001 TIR (Total Indi · 
cated Runout) . 

(3) Chamfer lead to 0.110-inch diameter hole with 
0.008 ±0.002·inch wide by 80° ±5° included­
angle chamfer. 

O UTER CONDUCTOR 
In order to minimize diameter changes, the. following 
machining procedures should be employed : 

A. Cut the tubi( .25 inch longer than required. 
In both ends, macntne centers that have a 60° pitch 
and a depth of %6 + ~{q. Chuck the piece on the 
centers and turn the outer diameters at the ends down 
to 0.810 ±g:gg6; Figure 4 shows the minimal area to 
be turned down. 
B. Trim the tubing to the required length, plus 
0.002 ± 0.001. Make all cuts to final length from 
the inside diameter outwards, never in the reverse 
direction, or the plating on the inner diameter may 
lift at the cut edge and significantly degrade elec­
trical performance in precision applications. The cut 
edge should be sharp and true. 
C. Turn down the outer diameter to the dimensions 
shown in Figure 4, as follows: 

( 1) Set the lathe to turn at approximately 
.2000 rpm. 

( 2) Limit the cut to 6 mils. 
(3) Use a light cutting pressure and no lubri­

cation. 
( 4) Chase the 3/4-27NS-2A threads with a 

single-point tool. 

03~ tO.OO> --1----f 

0.300 MIN-.!............ 

"'"'"-Yr J 0.004R MAX 

SHARP CORNER 31 +.!. 
~-... 

NOTES: 
1. All dimensions are in inches. 

0 .141 to.ooo 
WRENCH FLATS 

IOPnONAU 

2. With care in machining, diameter changes under 
machined portion can be kept < 50 p.in. 

3. Surface finish to 25 microinches on end surfaces. 
4. With care in machining, diameter changes over 

holes in inner conductor can be kept < 30 p.in. 
Figure 4. Machining dimensions. 

SURFACE PROTECTION ( 
The silver lining on the inner conauctor and on the 
inner surface of the outer conductor may tarnish and 
increase loss at microwave frequencies. To retard 
this effect, it is recommended that a gold flashing 
of from 4 to 10 microinches in thickness be applied. 
However, precautions must be taken to prevent ex­
cessive buildup and to exclude gold from the holes 
in the inner conductor. 

ASSEMBLY 
Use the Type 900-AP Air Line Connector Kit to 
complete the test section. The kit consists of the fol­
lowing parts (sufficient for one end) : 

1. GR900 locking nut - P / N 0900-2090 
2. GR900 centering-gear-ring nut - P jN 0900-

6040 
3. Centering pin - P /N 0900-6565 
4. Inner-contact spring - P jN 0900-6560 

The procedure is as follows: 
A. Slide the locking nut (unthreaded end first) over 
the end of the outer conductor, back far enough to 
expose the threads. 
B. Screw the centering-gear-ring nut on the exposed 
threads . 
C. Tighten the gear ring to 3 foot pounds; the spe­
cial wrench (P/N 0900-1035) of the Type 900-TOK 
Tool Kit is recommended. Hold the aevice at the 
flats with the open-end wrench (P/N0900-6355). 
D. Thread the locking nut over the gear-ring nut. 
E. Insert the spring and centering pin and bottom 
the assembly to seat it. 

CAUTION 
DO NOT SCRATCH THE INNER SUR­
FACE OF THE OUTER CONDUCTOR 
OR THE OUTER SURFACE OF THE 
INNER CONDUCTOR, OR THERE IS 
DANGER OF INTRODUCING ELEC­
TRICAL REFLECTIONS WHICH 
WOULD DEGRADE PERFORMANCE. 



SPECIFICATIONS 

Frequency Range: De to 8.5 GHz. ( 

Chara cteristic Impedance: 501! ± 0.4% at frequencies where 
skin effect is negligible. 

VSWR: less than 1.004 + 0.004 foHz. Type 900-EL 

0: • ., 
> 

9 

DESCRIPTION 
The Type 900-EL Precision 90° Ell comprises two 
GR900 connectors and a coaxial line of square cross 
section, the axis of which forms a 90° circular seg­
ment. Coplanar compensation is introduced at the 
junctions of the normal- and square-cross-section lines, 
so that low VSWR performance is achieved over the 
full 0- 8.5-GHz frequency range. 

Owing to transmission-line curvature, the electrical 
length of the ell, which is nominally 10 em, increases 
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DIMENSIONS IN INCHES 

Physical length af the elbow. 
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Electrical Length : [10.00 + 0.0014 (foHz)2 ± 0.02] em. 

Insertion Loss: less than 0.017 Vf(iJ:lz dB. 
Maximum Voltoge: 1500 V peak. 

Maximum Power: 10kW up to 1 MHz; 10 kW f\71M}Iz 
above 1 MHz. 

Mati ng Dimensions: 2.066 in. ( 5.246 em) from center line of 
one connector to reference plane of second connector. 

Over-all Dimensions: 2~G X 21lis X Ys in . ( 68, 68, 22mm) . 

Net Weight: 10 oz. (280 g). 

with increasing frequency, as shown. The physical 
mating dimensions of the ell are also illustrated. 

The centering gear rings in both connectors on the 
ell can be rotated over the span of one gear tooth. 
Thus, they afford sufficient flexibility at these junctions 
to permit convenient arrangement of components in a 
coaxial measurement set-up. There is some danger that 
the rotational feature in the GR900 junction could 
damage critical mating surfaces. If the mating surfaces 
are kept dean, and the rotational adjustment is made 
before the locking nut is tightened, no damage will 
occur. 

CAUTION 

Do not rotate junctions at 
either end of the ell after 
the connector lock ing nut 
has been tightened. 

Use of the elbow for liquid 
dielectric measurements with 
the precision slotted line. 
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APPLICATIONS 
The Type 900-EL precision ell furnishes a 90° bend 
for a transmission-line path while introducing only 
very small reflections. It can be used in power-dividing 
circuits, in phased-array feed systems, and in precision 
phase- or attenuation-measuring systems, where com­
plex interconnections with a minimum of reflection 
and phase distortion are reguired . 

In conjunction with the Type 900-LB Precision 
Slotted Line and a dielectric-sample holder, the Type 
900-EL provides a means of measurement of the di­
electric constant and Joss tangent of liguid dielectrics, 
since the sample holder can be used in a vertical 
position.1 The ell also simplifies measurements on 
dielectric samples under temperature variations, when 
the sample must be placed in a vertical position in an 
environmental chamber. 

CONTACT CLEANING 
The butt surfaces must be kept clean, both at the 
outer-conductor junction and at the inner-contact 
junction. When there is evidence of dirt packed on 
these surfaces, or poor make-break repeatability, clean­
ing is necessary. The recommended solvents to be used 
in cleaning are Freon TF, denatured alcohol, synthetic 
methanol, grain alcohol, and petroleum ether. Liguid 
cleaning is generally more effective than dry cleaning; 
abrasive cleaning can remove the protective plating 
and is not recommended . 

!Gilmore, J. F., " Measurements of Dielectric Materials with the 
Precision Slotted Line," General Radio EXPERIMENTER, V ol. 40, 
No. ' · May 1966, pp 12· 19. 

GR EXPERIMENTER REFERENCES. Vol. 37, No. 2 & 3, 
Feb.-Mar., 1963; Vol. 37, No . 11, Nov., 1963; Vol. 39, No. 
1, Jan. 1965 ; Vol. 39, No. 6, June, 1965; Vol. 39, No. 7, 
July, 1965; Vol. 40, No. 5, May, 1966. All above in reprint 
EllS . Also; Vol. 40, No. 7, July, 1966 and Vol. 40, No. 8, 
August 1966. 

ADAPTORS 

Type 

900-Q87.o4 
900-QAP7 

900-QBJA 

900-QBP 

900-QCJA 

900-QCP 
900-QMMJ 

900-QMMP 

900-QNJA 

900-QNP 
900-QPF7 

900-QSCJA 

900-QSCP 

900-QTNJA 
900-QTNP 

( GR900 COAXIAL ELEMENTS AND EQUIPMENT ----..\. 

Frmrtron 

Connects to GR87.o4 

Connects to Amphenol Prec ision 7 mm 

Connects to lype-BNC Plug 

Connects to type-BNC Jack 

Con nects to lype-C Plug 

Connects to lype-C Jack 
Connects Ia type -OSM Plug 

Connects to type-OSM Jack 

Connects to l ype-N Plug 

Connects to type-N Jack 
Con nects to Precifi x 7 mm 
Con nects to type-SC Plug 

Connects to type-SC Jock 

Connects to lype-TNC Plug 

Connects to lype-TNC Jock 

CONNECTOR AND CONNECTOR KITS 

Type 

900-BT 

900-AB 

900-AC 

900-AP 

900-C9 

900-PKM 

Function 

GR900 Precisian Connector 

GR900 Coupling Hardware Ki t 

GR900 Contact & Coupli ng Hardware Kit 

GR900 Coupling Hardware & Center Ti p 
(for custom referen ce a ir li ne use) 

GR900 Precision Cable Connector 

GR900 Panel Mounting Ki t 

TERMINATIONS 

50-0hm Standard 

100-0hm Standard 

200-0hm Standard 

AIR liNES - PRECISION 

900-WSO 

900-W 100 

900-W200 

900-WO 

900-WO.o4 

900-WN 

900-WNC 

900-WNE 

900-WN.o4 

900-WRI10 

900-WR120 

900-WR150 

Precisi on Open Ci rcu it 

Open Circui t (far standards) 

Preci sion Short Ci rcuit 

Reference line Short Ci rcuit 
900-l1 0 

900-llS 

900-L30 

Phase, Ti me-Delay & Impedance Standard - 10 em 

Phase, Ti me-Delay & Impedance Standard - 15 em 

Phase, Ti me-Delay & Impedance Standard - 30 em 

Short Circu it (Coplanar wi th Type 900-WO) 

Short Ci rcuit (for standards) 

AIR LINES - REFERENCE 
Standard Mismatch (VSWR =::; 1.1) 

Standard M ismatch (VSWR = I .2) 

Standard M ismatch (VSWR = 1.5) 900-LZS 

900-LZ6 

900-LZ7H 

900-LZ10 

900-LZ 15 

900-LZ30 

Ultraprecise Impedance Standard - 5 em 

Ultra precise Impedance Standard - 6 em 

Ultrapreci se Impedance Standard - 7.5 em 

Ultraprecise Impedance Sta~dard- 10 em 

Ultrapreci se Impedance Standard - 15 em 

Ultraprecise Impedance Standard - 30 em 

TYPE 900-LB PRECISIO N SLOTTED LINE 

MISCELLANEOUS 
900-El 

900-TOK 

900-TUA 

900-TUB 

0900-9507 

0900-9509 

0900-9782 

Precisi on 90° Ell 

GR900 Connector Tool Ki t 

Tuner (1 .0 - 8.5 GHz) 

Tuner (0.25 - 2.5 GHz) 

Precision Inner-Conductor Rod 

Preci sion Outer-Conductor Tube 

Adaptor Flange 

TYPE 1640-A SLOTTED LINE RECORDER SYSTEM 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 

GENERAL RADIO COMPANY D WEST CONCORD, MASSACHUSETTS 01781 

NEW ENGLAND, 22 Boker Avenue 
West Concord, Moss: 01781 

• METROPOLITAN NEW YORK, Brood Avenue at linden 
Ridgefield, New Jersey 07657 

• SYRACUSE, Pickard Building, East Molloy Rood 
Syracu1e, New York 13211 

• PHILADELPHIA, Fort Washington lndudriol Pork 
fort Washington, Pennsylvania 1903.C 

• WASHINGTON ond BALTIMORE, 11420 Rockville Pike • CLEVELAND, 5579 Pearl Rood 
Rockville, Maryland 20852 Cleveland, Ohio 44129 

• DALLAS, 2600 Stemmons Fre-ay, Suite 210 
Dallas, Texas 75207 

• ORLANDO• 113 East Colonial Drive 
Orlando, Florida 32801 

• SAN FRANCISCO, 626 San Antonio Rood 
Mountain View. Califomia 9.4040 

• LOS ANGELES, 1000 l'lorlh -Seward Street 
los Angeles, California 90038 

• CHICAGO, 6605 West North Avenue 
Oak Park, Illinois 60302 

• TORONTO, 99 Floral Parkway 
Toronto 15, Ontario, Canada 

• MONTREAL, Office 395 1255 laird Boulevard 
Town of Mount Royal, Quebec, Canada 



SPECIFICATIONS 

Frequency Range: 0- 8.5 GHz. ( 

Attenuation: 6.00 ± 0.2 dB 0-5 GHz. 
6.00 ± 0.3 dB 5-8.5 GHz. 

SWR: 1.01 to 1 GHz; 1.00 + .01 x fGHz above 1 GHz. 

Characteristic Impedance: 50 .!1. 

De Resistance: 50.0 .!1 ± 0.3% when terminated in 50.0 .!1. 

CW Power: 1.0 W continuous. 

Peak Power: 500 W with 1 W average. I 
Temperature Coefficient: Less than .0001 dBf C/dB. 

Dimensions: 3-3/4 X 1-3/4 X 1-1/16 inches, (95 X 45 X 27) mm. 

Net Weight: 11 oz. (310) g. 

General Radr I~ 
Type 900-G6 

PRECISION COAXIAL 
ATTENUATOR-6 dB 

50 OHMS 
MARCH 1973 FORM 0900-01938 
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DESCRIPTION 
The 900-G6 Precision Fixed Attenuator is a 6-dB 
coaxial attenuator equipped with GR900 Precision 
Connectors and featuring very low VSWR, accurate 
attenuation, and flat frequency response, along with 
the repeatability of the GR900 connector. The VSWR 
and attenuation specifications are shown above. 

The attenuating element is a high-stability deposited 
metal-film resistor on a beryllium-oxide substrate. 

WARNING 
The attenuator should not be disassembled since toxic 
dust can result if the resistor is accidentally crushed. 
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APPLICATIONS 

Impedance Matching 

The low VSWR of the 900-G6 Attenuator makes it 
ideal as a matching device in wideband measure­
ments and eliminates the need for tuners in many 
point-by-point measurements. For example, it can be 
used to match generator or detector ports of a hybrid 
or directional coupler used in a reflectometer system. 
It can be used in precision insertion-loss measure­
ments for matching generator or detector. In slotted­
line measurements, a 900-G6 can be used to match 
the generator or to reduce the VSWR of an isolator 
output port. In systems where large amounts of at­
tenuation are required, it can be used with a GR900 
Adaptor to reduce the VSWR of a secondary pad. 
It can be used with a pair of GR900 Adaptors to 
make a low VSWR attenuator with many different 
output connectors . 

CAUTION 
THE CONTACT SURFACES OF THE INNER AND OUTER 
CONDUCTORS MUST BE PROTECTED, AS NICKS OR 
DENTS CAN IMPAIR ELECTRICAL PERFORMANCE. 

Attenuation Standard 

The 900·G6 Precision Fixed Attenuator is an accurate 
standard of attenuation in rf substitution measure­
ments. The response is within +0.3 dB of the nominal 
value over the frequency range and five calibrated 
values are supplied. As a calibration standard, the 
900-G6 can itself be accurately calibrated because 
of the low VSWR and because it is equipped with 
GR900 Connectors that are repeatable within 
+.002 dB. 
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MATING OF 
TYPE 900-BT 
CONNECTORS 
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Since only one locking nut may be used, one nut must 
be placed in the storage postion. 

A. To store the locking nut, slide it back until the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at the rear of the 
coupling nut. 
B. Move the locking nut of the other connector back. 
Align the connectors axially and engage the teeth of 
the centering gear rings in any convenient orientation. 

C. Hold the connectors in the joined position, thread 
the active locking nut over the centering gear ring 
of the mating connector, and hand tighten. 

Inner Contact Assembly Replacement 
To replace the Inner Contact Assembly on the GR900 
connector, remove the old contact assembly using a 
1/16 Allen wrench, and thread the replacement as­
sembly in its place. Tighten lightly. 

INSPECTION AND CLEANING 
If satisfactory operation is not obtained, inspect the 
GR900 connector for nicks or protrusions (however 
minor) on the butting surface of the outer conductor, 
and for damage to the inner conductor. The spring 
contact should be inspected to ascertain that the seg­
ments have not been accidentally bent or twisted. 
Inspect the connector for accumulations of dust or 
grime, which could degrade performance. 
The butt surfaces of the connector must be kept clean, 
both at the outer-conductor junction and at the inner­
contact junction. When there is evidence of dirt 
packed on these surfaces, or poor make-break repe'lt-

)' 
c 

rability, cleaning is necessary. Use of the Type 900-
0C Cleaning Kit is recommended. Solvents to be 
sed are Freon TF, denatured alcohol, synthetic 
ethanol, grain alcohol, or petroleum ether. Liquid 

cleaning is generally more effective than dry cleaning; 
brasive cleaning can remove the protective plating 
nd is not recommended. Removal of the contact may 
e necessary for adequate inner-conductor cleaning. 
OTE Although the inner conductor is not firmly 
keyed to the bead and body assembly, the clamping 
action of the Teflon is usually sufficient to prevent 
rotation of the inner conductor under normal use. 

GR90Q® COAXIAL ELEME~TS AND EQUIPMENT 

ADAPTORS 
Type 

900-0874 

900-0AP7 

900-QBJ 

900-0BP 

900-0CJ 

900-0CP 

900-0MMJ 

900-0MMP 

900-0NJ 

900-0NP 

900-0PF7 

900-0SCJ 
900-0SCP 

900-0TNJ 

900-0TNP 

900-09 

Function 
Connects to GR874 

Connects to Am phenol Precision 7 mm 

Connects to type-BNC Plug 

Connects to type-BNC-Jack 

Connects to type -( Plug 

Connects to type-( Jack 

Connects to type-OSM.Piug 

Connects to type-OSM.Jack 

Connects to type-N Plug 

Connects to type-N Jack 

Connects Ia Precifox 7 mm 

Connects to type-S( Plug 
Connects to type-SC Jack 

Connects to type-TNC Plug 

Connects to type-TNC Jack 

Connects to binding pasts 

• Reg. Trademark, Omni-Spectro, Inc., Southfield, Mich. 

CONNECTOR AND CONNECTOR KITS 

-BT 

-AB 

9~-AC 9 •-AP 

9 -C9 

90<p-C58 

90?-PKM 
900-PKMR 

90!iJ 

:l 
\101] 

Function 
GR900 Precision Connector 

GR900 Coupling Hardware Kit 

GR900 Contact & Coupling Hardware Kit 

GR900 Coupling Hardware & Center Tip 
(for custom reference air line use) 

GR900 Precision Cable Connector (RG-9 / U) 

GR900 Precision Cable Connector (RG-58/ U) 

GR900 Panel Mounting Kit 

GR900 Panel Mounting Kit (Rotatable) 

Phase, Time-Delay & Impedance Standard- 3 em 

Phase, Time-Delay & Impedance Standard- 10 em 

Phase, Time-Delay & Impedance Standard- 15 em 

Phase, Time-Delay & Impedance Standard- 30 em 

--......•. ~.-· -1-.~enerai _Radio ___ . _·· · __ ~~ _ ---:-~-----~-------._ 
. . 

. ' 

-------.,.....---~,~--· -. ~----.----; ~--__,,._,.,_, 300 BAKER AVENUE, CONCORD, MASSAC~USETTS 01742 • __ ___,____..._~· "C".~~-~-.'-,..+---> ,..; 

NEW YORK IN.Y.l 212 964-2722, \N .J.) 201 791-8990 • BOSTON 617 646-0550 • CHICAGO 312 992-0800 • WASHINGTON, D.C. 301 948-7071 • ATlANTA 404 457-2485 • DALLAS 214 234-3357 
• DAYTON 513 294-1500 • LOS ANGELES 714 540-9830 • SAN FRANCISCO 415 948-8233 • TORONTO 416 252-3395 • ZURICH (01) 55 24 20 

• ·GR COMPANIES. Grason·Stadler • Time; Data • Techware Computing Corp. • ·GR ASSOCIATE • Micronetic Syhems Inc . 
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SPECIFICATIONS 

Frequency Range: 0- 8.5 GHz. 

Attenuation: 6.00 ± 0.2 dB Q-5 GHz. 
6.00 ± 0.3 dB 5-8.5 GHz. 

SWR : 1.01 to 1 GHz; 1.00 + .01 x fGHz above 1 GHz. 

Characteristic Impedance: 50 fl.. 

De Resistance: 50.0 fl. ± 0.3% when terminated in 50.0 fl.. 

CW Power: 1.0 W continuous. 

Peak Power: 500 W with 1 W average. 
Temperature Coefficient: Less than .0001 dBf C/dB. 

Dimensions: 3-3/4 X 1-3/4 X 1-1/16 inches, (95 X 45 X 27) mrn. 
Net Weight: 11 oz. (310) g. 

GR900® PR EC I Sl ON COAXIAL COMPONENTS 

DESCRIPTION 
The 900-G6 Precision Fixed Attenuator is a 6-dB 
coaxial attenuator equipped with GR900 Precision 
Connectors and featuring very low VSWR, accurate 
attenuation, and Bat frequency response, along with 
the repeatability of the GR900 connector. The VSWR 
and attenuation specifications are shown above. 

The attenuating element is a high-stability deposited 
metal-film resistor on a beryllium-oxide substrate. 

WARNING 
The attenuator should not be disassembled since toxic 
dust can result if the resistor is accidentally crushed. 
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APPLICATIONS 

Impedance Matching 

The low VSWR of the 900-G6 Attenuator makes it 
ideal as a matching device in wideband measure­
ments and eliminates the need for tuners in many 
point-by-point measurements. For example, it can be 
used to match generator or detector ports of a hybrid 
or directional coupler used in a reBectometer system. 
It can be used in precision insertion-loss measure­
ments for matching generator or detector. In slotted­
line measurements, a 900-G6 can be used to match 
the generator or to reduce the VSWR of an isolator 
output port. ln systems where large amounts of at­
tenuation are required, it can be used with a GR900 
Adaptor to reduce the VSWR of a secondary pad. 
It can be used with a pair of GR900 Adaptors to 
make a low VSWR attenuator with many different 
output connectors. 

CAUTION 
THE CONTACT SURFACES OF THE INNER AND OUTER 
CONDUCTORS MUST BE PROTECTED, AS NICKS OR 
DENTS CAN IMPAIR ELECTRICAL PERFORMANCE. 

General Rad 

Type 900-G6 

PRECISION COAXIAL 
ATTENUATOR-6 dB 

50 OHMS 

I 

MARCH 1973 FORM 0900-0193 

CONCORD , MASSACHUSETTS 

Attenuation Standard 

The 900-G6 Precision Fixed Attenuator is an accurate 
standard of attenuation in rf substitution measure­
ments. The response is within +0.3 dB of the nominal 
value over the frequency range and five calibrated 
values are supplied. As a • calibration standard, the 
900-G6 can itself be accurately calibrated because 
of the low VSWR and because it is equipped with 
GR900 Connectors that are repeatable within 
+ .002 dB. 
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MATING OF 
TYPE 900-BT 
CONNECTORS 

Since only one locking nut may be used, one nut must 
be placed in the storage postion. 

A. To store the locking nut, slide it back until the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at the rear of the 
coupling nut. 
B. Move the locking nut of the other connector back. 
Align the connectors axially and engage the teeth of 
the centering gear rings in any convenient orientation. 

C. Hold the connectors in the joined position, thread 
the active locking nut over the centering gear ring 
of the mating connector, and hand tighten. 

Inner Contact Assembly Replacement 
To replace the Inner Contact Assembly on the GR900 
connector, remove the old contact assembly using a 
1/16 Allen wrench, and thread the replacement as­
sembly in its place. Tighten lightly. 

( 
INSPECTION AND CLEANING 
If satisfactory operation is not obtained, inspect the 
GR900 connector fo r nicks or protrus ions (however 
minor) on the butting surface of the outer conductor, 
and for damage to the inner conductor. The spring 
contact should be inspected to ascertain that the seg­
ments have not been accidentally bent or twisted . 
Inspect the connector for accwnulations of dust or 
grime, which could degrade performance. 

( 
ability, cleaning is necessary. Use of the Type 900-
TOC Cleaning Kit is recommended. Solvents to be 
used are Freon TF, denatured alcohol , synthetic 
methanol , g rain alcohol, or petrolewn ether. Liquid 
cleaning is generall y more effective than dry cleaning; 
brasive cleaning can remove the protective plating 
nd is not recommended. Removal of the contact may 
e necessary fo r adequate inner-conductor cleaning. 
OTE Although the inner conductor is not firmly 
keyed to the bead and body assembly, the clamping 
action of the Teflon is usually sufficient to prevent 
rotation of the inner conductor under normal use. 

The butt surfaces of the connector must be kept clean, 
both at the outer-conductor junction and at the inner­
contact junct1on. When there is evidence of dirt 
packed on these surfaces, or poor make-break repe1.t-

GR90o® COAXIAL ELEMEt TS AND EQUIPMENT -----------. 
ADAPTORS 

Type 
900-0874 
900-0AP7 

900-0BJ 

900-0BP 

900-0CJ 

900-0CP 

900-0MMJ 

900-0MMP 

900-0NJ 

900-0NP 

900-QPF7 

900-0SCJ 
900-0SCP 

900-0TNJ 

900-0TNP 

900-09 

Function 
Connects to GR874 

Connects to Am phenol Precision 7 mm 

Connects to type-BNC Plug 

Connects to type-BNC-Jack 

Connects to type-C Plug 

Connects to type-C Jack 

Connects to type-OSM Plug 

Connects to type -OSM ·Jack 

Connects to type -N Plug 

Con nec ls to type-N Jack 

Connects to Precifix 7 mm 

Connects to type-SC Plug 
Connects to type-SC Jack 

Connects to type-TNC Plug 

Connects to type-TNC Jack 

Connects to b ind ing posts 

• Reg . Trademark, Omni·Spectro, Inc., Southfield, Mich. 

CONNECTOR AND CONNECTOR KITS 

Type 
900-BT 

90?·AB 
900-AC 

900-AP 

900-C9 

9oq-css 
900-PKM 

900-PKMR 

I 
900-L3 

' ~-llO 

9~-l15 
900-L30 

Fu11ction 
GR900 Precision Connector 

GR900 Coupling Hardware Kit 

GR900 Contact & Coupling Hardware Kit 

GR900 Coupling Hardware & Center Tip 
(lor custom reference air line use) 

GR900 Precision Cable Connector (RG-9/ U) 

GR900 Precision Cable Connector (RG-58/ U) 

GR900 Panel Mounting Kit 

GR900 Panel Mounting Kit (Rotatable) 

Phase, Time-Delay & Impedance Standard- 3 em 

Phase, Time-Delay & Impedance Standard- 10 em 

Phase, Time-Delay & Impedance Standard- 15 em 

Phase, Time-Delay & Impedance Standard- 30 em 



Frequency Range: DC to 9 Gc. 
Characteristic Impedance: 50 ohms ± 0.1 %. 
VSWR: Less than 1.0013 + 0 .0013 x fc c, including 

connectors. 
Repeatability: Within 0 .05 % 
Leakage: Better than 130 db below signal. 
Insertion Loss: Less than 0.012 Vb db. 
Voltage : 3000 volts peaiC. 
Power: 20 kilowatts up to 1 Me; 20 kw/~ above 1 

DESCRIPTION 
The Type 900-110 Precision Air Line is a section of 
precision coaxial transmission line fitted with a Type 
900-BT Precision Coaxial Connector at each end. 
The inner- and outer-conductor diameters of the air 
line are held to extremely close dimensional toler­
ances: the -inner conductor to -+-65 microinches, with 
variations less than -+- 25 microinches along a given 
rod; the outer conductor to -+-140 microinches. The 
basic material of the Type 900-110 air line is brass 
with a layer of silver at the conducting surfaces. The 
silver is protected from tarnishing by a gold plating. 
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VSWR characteristics of the Type 900-ll O Air line. 

APPLICATIONS 
In coaxial transmission-line systems, a section of uni­
form transmission line is usually used as the im­
pedance standard, since the absolute accuracy of the 
line's characteristic impedance is determined directly 

Electrical Length: 10 .00 ± 0.02 em,( 1een mating surfaces 
of Type 900-BT connectors. 

DC Contact Resistance (each end): Inner conductor, less than 
0.5 milliohm; outer conductor, less than 0 .07 milliohm. 

Dimensions : Leng th, 4 inches ( 102 mm); maximum diam-
eter, 1¥!6 inch (27 mm). 

Net Weight: 61/2 ounces (185 g rams). 

GENERAL RADIO EXPERIMENTER REFERENCES: 
Volume 37 No. 2 & 3. February -March , 1963; Volume 37 No. 11 . 
November, 1963 

CAUTION 
THE CONTACT SURFACES Of THE INNER AND OUTER 
CONDUCTORS MUST BE PROTECTED, AS NICKS OR 
DENTS CAN IMPAIR ELECTRICAL PERFORMANCE. 
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by the conductor diameters. In this application, the 
Type 900-LlO air line can be used to calibrate any 
immittance-measuring instrument equipped with Type 
900-BT connectors (slotted lines, bridges, reflectom­
eters, etc.) with respect to the 50-ohm standard of 
impedance provided by the air line. Similarly, and 
(if required) simultaneously, the termination error 
can be separated from the measuring-instrwnent error 
and calibrated against the air-line standard. 

Calibrations are accomplished by use of the air lines 
at frequencies at which they are an odd multiple of a 
quarter-wavelength long. Two measurements of re­
flection coefficient are made, one with a termination 
connected directly to the measuring instrument to be 
calibrated, and one with the termination connected 
through the air line to the measuring instrument 
One-half of the vector sum of the two measured 

Copyright, 1963, by General Radio Company, West Concord, Mass., U.S.A. 
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reflection coefficients is the reflection error in the 
measuring instrument relative to the air line as a 
standard. One-half of the vector difference of the 
two measured reflection coefficients is the reflection 
error of the termination relative to the air line as a 
standard. 

The following table lists the frequencies at which 
the Type 900-LlO air line is an odd multiple of a 
quarter-wavelength: 

n'A/4 Prequency-Gc n'A/ 4 h equency-Gc 
1 0.75 7 5.25 
3 2.25 9 6.75 
5 3.75 11 8.25 

The Type 900-LlO air line can also be used as a 
precision time-delay standard of 333.7 picoseconds. 
The line is held to an electrical length variation of 
-+-0.012 centimeter, which is equivalent to a -+-0.4 
picosecond delay difference. 

When terminated in a Type 900-WN Precision 
Short-Circuit Termination or a Type 900-WO Pre­
cision Open-Circuit Termination, a Type 900-LlO f 
provides a well-defined reactance standard. \. 

Also, the Type 900-LlO air line can be used as a 
dielectric sample holder for dielectric-constant and 
loss-tangent measurements. 

For optimum performance, the connectors should 
be free of dust and grime. Use any commercial solvent 
to degrease the butt surfaces of the inner and outer 

Printed in U.S.A. 



co. ,ctors, and use a mild detergent solution to 
remove dirt. 

If satisfactory operation is not obtained, inspect 
the connectors for nicks or protrusions (however 
minor) on the butting surfaces of the outer con­
ductor, and for damage to the inner conductor. The 
spring contact should be inspected to ascertain that the 
segments have not been accidentally bent or twisted. 

REFERENCES 
A. E. Sanderson, "A New High-Precision Method for the 
Measurement of the VSWR of Coaxial Connectors," IRE 
Tnmsactio111 011 Microwave Theory and Tech11iques, Vol. 
MTI-9, No. 6, November, 1961, pp 524-528. Available free 
from General Radio Co. as Reprint No. A-92. 
A. E. Sanderson, "An Accurate Substitution Method of 
Measuring the VSWR of Coaxial Connectors," The Micro­
wave ]oumal, Vol. 5, No. 1 January, 1962, pp 69-73. 
Available free from General Radio Co. as Reprint No. A-95. 
J. Zorzy, "Precise Impedance Measurements with Emphasis 
on Connector VSWR Measurements," Instrument Society of 
America, Preprint No. 47.4.63, September, 1963. Available 
free from General Radio Co. as Reprint No. B-20. 

MATING OF 
TYPE 900-BT 
CONNECTORS 

Since only one locking nut may be used, one nut must 
be placed in the storage position. 
A. To store the locking nut, slide it back until the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at the rear of the 
coupling nut. 
B. Move the locking nut of the other connector back. 
Align the connectors axially and engage the teeth of 
the centering gear rings in any convenient ori entation. 

C. Hold the connectors in the joined position, thread 
the active locking nut over the centering gear ring 
of the mating connector, and hand tighten. 

( . ·RECISION COAXIAL ELEMENTS AND EQUIPMENT\ 
TYPE 900-LB PRECISION SLOTIED LINE 

A 50-cm, coaxial slotted line terminated in a Type 
900-BT connector (with the same VSWR characteristics 
as the connector from 300 Me to 9 Gc). It has a char­
acteristic impedance of 50 ohms +0.1 %, scale accu­
racy of +(0.1 mm + 0.05%), and a constancy of 
probe p ickup of +0.5%. Residual VSWR is less than 
1.001 + 0.001 x fGc· Supplied complete with vernier­
drive carriage, adjustable probe, tuning stub, and crystal 
detector. 

TYPE 1640-A SLOTIED LINE RECORDER SYSTEM 

This complete system automatically and accurately plots 
VSWR's from 1.001 to 1.20 as well as positions of 

minima and reference plane. It consists of a Type 

900-LB Slotted Line linked to a Type 1521-SL Slotted 

Line Recorder, which drives the probe carriage of the 

line and synchronously and fai thfully provides a perma­

nent plot of the detector output. 

~-------- ORDERING INFORMATION----------. 

PRECISION COAXIAL ELEMENTS Le11gth Net 
Type inches W'eight* Code Numbe1· P1·ice 

900-BT Precision Coaxial Connector 1¥,, 2 oz. 0900-9405 $3S .OO 
900-L 10 Precision Air Line 11 0 em) 4 6% oz. 0900-9605 8S .00 
900-LlS Precision Air Line 11 S em) 6 10 oz. 0900-9607 90.00 
900-L30 Precision Air Line 130 em) 12 15 oz. 0900-9613 100.00 
900-0874 Adaptor to Type 874 2f!, 3% oz. 0900-9883 4S .OO 
900-QNJ Adaptor, lype-N Jack 2~ 3% oz. 0900-9711 so.oo 
900-QNP Adaptor, lype-N Plug 2o/,, 4 oz. 0900-9811 so.oo 
900-TOK Tool Kit - 2 lb. 0900-9902 9S .OO 
900-WN Short-Circuit Termination 1V" 2112 oz . 0900-9971 9 .00 
900-WO Open-Circuit Termination 1'/i, 2 oz. 0900-9981 9 .00 
900-WSO SO-Ohm Termination 2 3V• oz. 0900-9953 60.00 
0900-9S08 Precision Inner-Conductor Rod 27 7 oz. 0900-9508 2S.OO 
0900-9S09 Precision Outer-Conductor Tube 27 2V• lb. 0900-9509 35.00 
0900-9782 Adaptor Flange - 3 oz. 0900-9782 3 .50 

PRECISION COAXIAL EQUIPMENT 

900-LB Precision Slotted Line 103A lb. 0900-9651 $S7S.OO 
1640-A Slotted Line Recorder System 160 cps) 67 lb. 1640-9701 187S.OO 
1640-AQ1 Slotted Line Recorder System ISO cps) 67 lb. 1640-9494 187S.OO 

• ro convert ounces to grams, mult iply by 28; pounds to kg , divide by 2 . 2. Prices subject to change without not ice. 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 

GENERAL R A D 0 COMPANY 

• METROPOLITAN NEW YORK : Broad Ave . ot linden 
Ridgefield , N.J . 

• CLEVELAND 5579 Pearl Rd . 
Cleveland 29, Ohio 

• LOS ANGELES : 1000 North Seward St . 
los Angeles 38 , Cal. 

WEST CONCORD, MASSACHUSETTS 

• SYRACUSE: Pickard Bldg ., Eost Molloy 
Syracuse 11 , New York 

• DALLAS : 2501-A West Mockingbird lane 
Dollos 35 , T exos 

• CHICAGO : 6605 West North Ave . 
Ook Pork , Ill . 

Rd . PHILADELPHIA : 1150 York Rd . 
Abington, Po. 

• ORLANDO : 113 Eosl Colon ial Dr. 
Orlando , Flo . 

• TORONTO: 99 Floral Pkwy . 
Toronto 15, Ont. 

• WASHINGTON ond BALTIMORE : Rockville Pike ot Woll lone 
Rockville , Maryland 

• SAN FRANCISCO: 1186 los Altos Ave. 
los Altos , Col . 

MONTREAL : Office 395 , 1255 loird Blvd. 
Town of Mount Royal , Quebec , Canada 



SPECIFICATIONS 

Frequency Range : DC to 9 Gc. 
Characte ri stic Impedance : 50 ohms ±O. l %. 
VSWR: Less than 1.0013 + 0.0013 x fGc, including 

connectors . 
Repeatability : Within 0 .05 '7o 
Leakage : Bette r than 130 db be low signal. 
Insertion Loss: Less than 0.016 V£c;;, db. 
Voltage: 3000 volts peak. 
Power: 20 kilowatts up to 1 Me; 20 kw/ yr;.: above 1 

a :zgs:zs_c acss_aao:u &LLS a !I a :sc 

DESCRIPTION 
The Type 900-Ll5 Precision Air Line is a section of 
precision coaxial transmission line .fitted with a Type 
900-BT Precision Coaxial Connector at each end. 
The inner- and outer-conductor di ameters of the air 
line are held to extremely close dimensional toler­
ances: the inner conductor to +65 microinches, with 
variations less than + 25 microinches along a given 
rod; the outer.conductor to + 140 microinches. The 
basic material of the Type 900-Ll5 air line is brass 
with a layer of silver at the conducting surfaces. The 
silver is protected from tarnishing by a gold plating. 
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VSWR character istics of the Type 900- L 15 Air Line. 

APPLICATIONS 
In coaxial transmission-line systems, a section of uni­
form transmission line is usually used as the im­
pedance standard, since the absolute accuracy of the 
line's characteristic impedance is determined directly 

9 

Electrical Length: 15 .00 ± 0.02 cni, vetween mating surfaces 
of Type 900-BT connectors . 

DC Con tact Resistance (each end): Inner conductor, less than 
0.5 milliohm; outer conductor, less than 0.07 milliohm. 

Dimensions: Leng th, 6 inches ( 153 mm); maximum diam-
eter, 1 Yw inch ( 27 mm) . 

Net Weight : 10 ounces ( 285 g rams). 

GENERAL RADIO EXPERIMENTER REFERENCES : 
Volume 37 No. 2 & 3. February-March , 1963; Volume 37 No. II. 
November. 1963 

CAUTION 
THE CONTACT SURFACES OF THE INNER AND OUTER 
CONDUCTORS MUST BE PROTECTED, AS NICKS OR 
DENTS CAN IMPAIR ELECTRICAL PERFORMANCE. 
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by the conductor diameters . In this application, the 
Type 900-Ll5 air line can be used to calibrate any 
imrnittance-measuring instrument equipped with Type 
900-BT connectors (slotted lines, bridges, reflectom­
eters, etc.) with respect to the 50-ohm standard of 
impedance provided by the air line. Similarly, and 
(if required) simultaneously, the termination error 
can be separated from the measuring-instrument error 
and calibrated aga inst the air-line standard. 

Calibrations are accomplished by use of the air lines 
at frequencies at which they are an odd multiple of a 
quarter-wavelength long. Two measurements of re­
flection coefficient are made, one with a termination 
connected directly to the measuring instrument to be 
calibrated, and one with the termination connected 
through the air l ine to the measuring instrument. 
One-half of the vector sum of the two measured 

Copyright, 1963 , by General Radio Company, West Concord, Mass ., U.S.A. 
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reflection coefficients is the reflection error in the 
measuring instrument relative to the air line as a 
standard. One-half of the vector difference of the 
two measured reflection coefficients is the reflection 
error of the termination relative to the air line as a 
standard. 

The following table lists the frequencies at which 
the Type 900-Ll5 air line is an odd multiple of a 
quarter-wavelength: 

tiA/4 Frequency - Gc nA/4 F1·equency- Gc 

1 0.50 9 4 .50 

3 1.50 11 5.50 

5 2.50 13 6.50 

7 3.50 15 7.50 

The Type 900-Ll5 air line can also be used as a 
precision time-delay standard of 500.6 picoseconds. 
The line is held to an electrical length variation of 
+ 0.012 centimeter, which is equivalent to a +0.4 
picosecond delay difference. 

When terminated in a Type 900-WN Precision 
Short-Circu it Termination or a Type 900-WO Pre­
cision Open-Circuit Termination, a Type 900-Ll5 
provides a well-defined reactance standard . 

Also, the Type 900-Ll5 air line can be used as a l 
dielectric sample holder for dielectric-constant and 
loss-tangent measurements. ( 

For optimum performance, the connectors should ( 
be free of dust and grime. Use any commercial solvent 
to degrease the butt surfaces of the inner and outer r 

Printed in U.S.A . \J 



cot .... uctors, and use a mild detergent solution to 
remove dirt. 

If satisfactory operation is not obtained, inspect 
the connectors for nicks or protrusions (however 
minor) on the butting surfaces of the outer con­
ductor, and for damage to the inner conductor. The 
spring contact should be inspected to ascertain that the 
segments have not been accidentally bent or twisted. 

REFERENCES 
A. E. Sanderson, ' 'A New High-Precision Method for the 
Measurement of the VSWR of Coaxial Connectors," IRE 
Tramactions on Microwave Theory and Techniques, Vol. 
MTT-9, No. 6, November, 1961, pp 524-528. Available free 
from General Radio Co. as Reprint No. A-92. 
A. E. Sanderson, "An Accurate Substitution Method of 
Measuring the VSWR of Coaxial Connectors," The Micro­
wave Journal, Vol. 5, No. 1 January, 1962, pp 69-73. 
Available free from General Radio Co. as Reprint No. A-95 . 
]. Zorzy, "Precise Impedance Measurements with Emphasis 
on Connector VSWR Measurements," Instrument Society of 
America, Preprint No. 47.4.63, September, 1963. Available 
free from General Radio Co. as Reprint No. B-20. 

MATING OF 
TYPE 900-BT 
CONNECTORS 

Since only one locking nut may be used, one nut must 
be placed in the storage position. 
A. To store the locking nut, sl ide it back until the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at the rear of the 
coupling nut. 
B. Move the locking nut of the other connector back. 
Align the connectors axially and engage the teeth of 
the centering gear rings in any convenient orientation. 

C. Hold the connectors in the joined position, thread 
the active locking nut over the centering gear ring 
of the mating connector, and hand tighten. 

( r~RECISION COAXIAL ELEMENTS AND EQUIPMENT 
TYPE 900-LB PRECISION SLOTIED LINE 

A 50-cm, coaxial slotted line terminated in a Type 
900-BT connector (with the same VSWR characteristics 
as the connector from 300 Me to 9 Gc). It has a char­
acteristic impedance of 50 ohms -+-0.1 o/o, scale accu­
racy of -+-(0.1 mm + 0.05 o/o ), and a constancy of 
probe pickup of -+-0.5 o/o. Residual VSWR is less than 
1.001 + 0.001 x fGc· Supplied complete with vernier­
drive carriage, adjustable probe, tuning stub, and crystal 
detector. 

TYPE 1640-A SLOTIED LINE RECORDER SYSTEM 

This complete system automatically and accurately plots 
VSWR's from 1.001 to 1.20 as well as positions of 

minima and reference plane. It consists of a Type 
900-LB Slotted Line linked to a Type 1521-SL Slotted 

Line Recorder, which drives the probe carriage of the 

line and synchronously and faithfully provides a perma­

nent plot of the detector output. 

...---------ORDERING INFORMATION ----------. 

PRECISION COAXIAL ELEMENTS Length Net 
Type inches liV eight* Code Number Pl'ice 

900-BT Precision Coaxial Connector 13/,, 2 oz. 0900-9405 $35.00 
900-LlO Precision Air Line (1 0 em) 4 6 112 oz. 0900-9605 85.00 
900-L15 Precision Air Line 115 cml 6 10 oz. 0900-9607 90.00 
900-L30 Precision Air Line 130 cml 12 15 oz. 0900-9613 100.00 
900-0874 Adaptor to Type 874 2o/16 3% oz. 0900-9883 45 .00 
900-QNJ Adaptor, type-N Jack 2'h 3'h oz. 0900-9711 50.00 
900-QNP Adaptor, type-N Plug 2$;,, 4 oz. 0900-9811 50.00 
900-TOK Tool Kit - 2 lb. 0900-9902 95.00 
900-WN Short-Circuit Termination 1'A, 2% oz. 0900-9971 9 .00 
900-WO Open-Circuit Termination 1V" 2 oz. 0900-9981 9 .00 
900-W50 50-0hm Termination 2 3% oz. 0900-9953 60.00 
0900-9508 Precision Inner-Conductor Rod 27 7 oz. 0900-9508 25 .00 
0900-9509 Precision Outer-Conductor Tube 27 2% lb. 0900-9509 35.00 
0900-9782 Adaptor Flange - 3 oz. 0900-9782 3.50 

PRECISION COAXIAL EQUIPMENT 

900-LB Precision Slotted Line 103~ lb. 0900-9651 $575.00 
1640-A Slotted Line Recorder System 160 cps) 67 lb. 1640-9701 1875.00 
1640-AQl Slotted Line Recorder System 150 cps) 67 lb. 1640-9494 1875.00 

•To convert ounces to g rams, multiply by 28; pounds to kg. divide by 2 . 2. Prices subject to chonge without notice . 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 

GENERAL R A D 0 COMPANY 

METROPOLITAN NEW YORK : Brood Ave . ot Linden 
Ridgefield, N.J. 

• CLEVELAND 5579 Pearl Rd . 
Cleveland 29, Ohio 

• LOS ANGELES: 1000 North Seword St . 
los Angeles 38 , Col. 

WEST CONCORD, MASSACHUSETTS 

• SYRACUSE : Pickard Bldg ., East Molloy Rd . 
Syracuse 11 , New York 

DALLAS: 2501-A West Mockingbird Lone 
Dallas 35, Texas 

• CHICAGO: 6605 West North Ave . 
Oak Pork , Ill . 

• PHILADELPHIA: 1150 York Rd . 
Abington, Po . 

• ORLANDO: 113 East Colonial Dr . 
Orlando , Flo . 

TORONTO: 99 Floro I Pkwy . 
Toronto 15, Ont. 

WASHINGTON ond BALTIMORE: Rockville Pike ot Woll Lone 
Rockville , Maryland 

• SAN FRANCISCO: 1186 . Los Al tos Ave . 
Los Altos, Col. 

• MONTREAL: Oflice 395, 1255 Laird Blvd . 
Town of Mount Royal , Quebec, Canada 
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Frequency Range: De to 8.5 GHz. 
Characteristic Impedance : 50 ±0.0325 ohms or ±0.065% in 

air section at frequencies where skin depth is in­
signiEcant. 

VSWR: Less than 1.0013 + 0.0013 x foHz, including 
connectors. 

VSWR Repeatability : Within 0.0005 or 0.05%. 
Leakage: Better than 130 dB below signal. 

DESCRIPTION 
The Type 900-L3 Precision Air Line is a section of 
precision coaxial transmission line fitted with a Type 
900-BT Precision Coaxial Connector at each end. 
The inner- and outer-conductor diameters of the air 
line are held to extremely close dimensional toler­

·ances: the inner conductor to -+-65 microinches, with 
variations less than -+-25 microinches along a given 
rod; the outer conductor to -+-140 microinches. The 
basic material of the Type 900-L3 air line is brass 
with a layer of silver at the conducting surfaces. The 
silver is protected from tarnishing by a gold plating. 
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APPLICATIONS 
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In coaxial transmission-line systems, a section of uni­
form transmission line is usually used as the im-

GENERAL RADIO EXPERIMENTER REFERENCES: 
For a compilation of articles that have appeared since 1963, write 
for free reprint Ell5. 

Copyright, 1968, by General Radio Company, West Concord, Mass., U.S.A. 

Insertion Loss: Less than 0.004 V foaz dB. 
Voltage: 3000 V peak. 
Power: 20 kW up to 1 MHz; 20 kW/YfMHz above 

MHz. 
Capacitance: 2.00 ± 0.01 pF. 
Time Delay: 100 ± 0.5 ps. 
Electrical Length: 3.00 ± 0.010 em, between mating surfaces 

of Type 900-BT connectors. 
De Contact Resistance leach endl: Inner conductor, less than 

0.5 milliohm; outer conductor, less than 0.07 milliohm. 
Dimensions : Length, 1% inch (29 mm); maximum diam­

eter, llA.G inch ( 27 mm). 
Net Weight: 2lh oz. (75g}. 

Skin-effect charac­
teristic impedance 
error as a function 
of frequency, Type 

900-LJ. 

~-. ' :!\,' ''.:.. ~···· :., 

pedance standard, since the absolute accuracy of the 
line's characteristic impedance is determined directly 
by the conductor diameters. In this application, the 
Type 900-13 air line can be used to calibrate any 
immittance-measuring instrument equipped with Type 
900-BT connectors (slotted lines, bridges, reflectom­
eters, etc.) with respect to the 50-ohm standard of 
impedance provided by the air line. Similarly, and 
(if required) simultaneously, the termination error 
can be separated from the measuring-instrument error 
and calibrated against the air-line standard. 

CAUTION 
THE CONTACT SURFACES OF THE INNER AND OUTER 
CONDUCTORS MUST BE PROTECTED, AS NICKS OR 
DENTS CAN IMPAIR ELECTRICAt PERFORMANCE. 

Calibrations are accomplished by use of the air lines 
at frequencies at which they are an odd multiple of a 
quarter-wavelength long. Two measurements of re­
flection coefficient are made, one with a termination 
connected directly to the measuring instrument to be 

Type 900-l3 

3CM PRECISION 

COAXIAL AIR LINE 
50 OHMS 

calibrated, and one with the termination connected 
through the air line to the measuring instrument. 
One-half of the vector sum of the two measured 
reflection coefficients is the reflection error in the 
measuring instrument relative to the air line as a 
standard. One-half of the vector difference of the 
two measured reflection coefficients is the reflection 
error of the termination relative to the air line as a 
standard. 

The frequencies at which the Type 900-L3 air line 
is an odd multiple of a quarter-wavelength are: 

11"A/ 4 Frequency-GHz 
1 2.50 
3 7.50 

The Type 900-L3 air line can also be used as a 
precision time-delay standard of 100.0 picoscLonds. 
The line is held to an electrical length variation of 
-t-0.010 centimeter, which is equivalent to a + 0. 5 
picosecond delay difference. 

When terminated in o. Type 900-WN PreCISIOn 
Short-Circuit Termination or a Type 900-WO Pre­
cision Open-Circuit Termination, a Type 900-L3 ~ 
provides a well-defined reactance standard. C 

It can also be used with multiple Type 900-IZ C 
Reference Air Lines interconnected as extended air-
line standards. r 

The Type 900-L3 is a good two-port capaci~ce 
standard. The graph shows the variation of normnal \J 
capacitance (Co) with frequency. 

Printed in U.S.A. 
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A. E. Sanderson, "'A New High-Precision Method for the 
Measurement of the VSWR of Coaxial Connectors," IRE 
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from General Radio Co. as Reprint No. A-92. 
A. E. Sanderson, "An Accurate Substitution Method of 
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( 
INSPECTION AND CLEANING 
If satisfactory operation is not obtained, inspect the 
GR900 connector for nicks or protrusions (however 
minor) on the butting surface of the outer conductor, 
and for damage to the inner conductor. The spring 
contact should be inspected to ascertain that the seg­
ments have not been accidentally bent or twisted. 
Inspect the connector for accumulations of dust or 
grime, which could degrade performance. 
The butt surfaces of the connector must be kept clean, 
both at the outer-conductor junction and at the inner­
contact junction. W hen there is evidence of dirt 
packed on these surfaces, or poor make-break repeat-

( 
ability, cleaning is necessary. Use of the Type 900-
TOC Cleaning Kit is recommended. Solvents to be 
used are Freon TF, denatured alcohol , synthetic 
methanol, grain alcohol, or petroleum ether. Liquid 
cleaning is generally more effective than dry cleaning; 
abrasive cleaning can remove the protective plating 
and is not recommended. Removal of the contact may 
be necessary for adequate inner-conductor cleaning. 
N OTE Although the inner conductor is not fi rmly 

keyed to the bead and body assembly, the clamping 
action of the Teflon is usually sufficient to prevent 
rotation of the inner conductor under normal use. 
Furthermore, in most cases, rotation does not p ro­
duce any deleterious effects. 

ADAPTORS 

GR90Q® COAXIAL ELEMENTS AND EQUIPMENT ---------...., 

CONNECTOR AND CONNECTOR KITS 
Type Futzction 

900-0874 Conn ects to GR874 

900-QAP7 Connects to Amphenol Precis ion 7 mm 

900-QBJA Connects to type-BNC Plug 

900-QBP Connects to lype-BNC-Jock 

900-QCJA Connects to type-C Plug 

900-QCP Connects to type-C Jock 

900-QMMJ Connects to type-OSMPiug 

900-QMMP Connects to type-OSM"Jock 

900-QNJA Connects to type-N Plug 

900-QNP Connects to type -N Jock 

900-QPF7 Connects to Preciflx 7 mm 

900-QSCJA Connects to lype-SC Plug 

900-QSCP Connects to ty pe-SC Jock 

900-QTNJA Connects to type-TNC Plug 

000-QTNP Connects to type-TNC Jack 

900-Q9 Connects to binding posts 

• Reg. Trademark, Omni·Spectro , Inc., Southfiel d, Mich. 

Type 
900-BT 

~00-AB 

900-AC 

900-AP 

900-C9 

900-C58 

900-PKM 

900-PKMR 

Futzction 
GR900 Precision Connector 

GR900 Coupli ng Hardware Kit 

GR900 Contact & Coupling Hardware Kit 

GR900 Coupl ing Hardware & Center Tip 
(for custom reference air line use) 

GR900 Precision Coble Connector (RG-9 / U) 

GR900 Precision Coble Connector (RG-58/ Ul 

GR900 Pone! Mounti ng Kit 

GR900 Pone! Mounting Ki t (Rotatable) 

IR LINES - PRECISION 
900-L3 

900-l10 

9bo-l1 5 

Phose, Ti me-Delay & Impedance Standard - 3 em 

Phose, Time-Delay & Impedance Standard - 10 em 

Phose, Ti me-Deloy & Impedance Standard - 15 em 

Phose, Time-Delay & Impedance Standard - 30 em 



SPECIFICATIONS 

Frequency Range : DC to 9 Gc. 
Characteristic Impedance: 50 ohms ± 0 .1 o/o. 
VSWR: Less than 1.0013 + 0.0013 x fo e, including 

connectors. 
Repeatability : Within 0.05% 
Leakage: Better than 130 db below signal. 
Insertion Loss : Less than 0.028 Vb db. 
Voltage : 3000 volts peak. 
Power: 20 kilowatts up to 1 Me; 20 kw/~ above 1 

CJ§D:WD.CG_:W_CEII&EES&:WUCSC 

DESCRIPTION 
The Type 900-L30 Precision Air Line is a section of 
precision coaxial transmission line fitted with a Type 
900-BT Precision Coaxial Connector at each end. 
The inner- and outer-conductor diameters of the air 
line are held to extremely close dimensional toler­
ances : the inner conductor to -+-65 microinches, with 
variations less than -+- 25 microinches along a given 
rod ; the outer conductor to -+-140 microinches. The 
basic material of the Type 900-L30 air line is brass 
with a layer of silver at the conducting surfaces. The 
silver is protected from tarnishing by a gold plating. 
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VSWR characteristics of the Type 900-LJO Air line. 

·APPLICATIONS 
In coaxial transmission-line systems, a section of uni­
form transmission line is usually used as the im­
pedance standard, since the absolute accuracy of the 
line's characteristic impedance is determined directly 
by the conductor diameters. In this application, the 
Type 900-L30 air line can be used to calibrate any 

Copyright, 1963) by General Radio Company, West Concord, Mass., U.S.A. 

Electrical Length : 30.00 ±0.02 em, uetween mating surfaces 
of Type 900-BT connectors. 

DC Contact Resistance leach end) : Inner conductor, less than 
0.5 milliohm; outer conductor, less than 0.07 milliohm. 

Dimensions: Length, 12 inches ( 306 mm) ; maximum diam-
eter, 1~a inch (27 mm). 

Net Weight: 15 ounces (430 grams). 

GENERAL RADIO EXPERIAJENTER REFERENCES: 
Volume 37 No. 2 & 3. February-March , 1963; Volume 37 No. 11 . 
November. 1963 

CAUTION 
THE CONTACT SURFACES OF THE INNER AND OUTER 
CONDUCTORS MUST BE PROTECTED, AS NICKS OR 
DENTS CAN IMPAIR ELECTRICAL PERFORMANCE. 
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immittance-measuring instrument equipped with Type 
900-BT connectors (slotted lines, bridges, reflectom­
eters, etc.) with respect to the 50-ohm standard of 
impedance provided by the air line. Similarly, and 
(if required) simultaneously, the termination error 
can be separated from the measuring-instrument error 
and calibrated against the air-line standard. 

Calibrations are accomplished by use of the air lines 
at frequencies at which they are an odd multiple of a 
quarter-wavelength long. Two measurements of re­
flection coefficient are made, one with a termination 
connected directly to the measuring instrument to be 
calibrated, and one with the termination connected 
through the air line to the measuring instrument. 
One-half of the vector sum of the two measured 
reflection coefficients is the reflection error in the 
measuring instrument relative to the air line as a 
standard. One-half of the vector difference of the 

~<!4 ()() ..,; ·L. ~ 0 
Type 900-l30 

30CM PRECISION 

COAXIAL AIR LINE 
50 OHMS 
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two measured reflection coefficients is the reflection 
error of the termination relative to the air line as a 
standard. 

The following table lists the frequencies at which 
the Type 900-L30 air line is an odd multiple of a 
quarter-wavelength: 

Frequenc;• - Gc 
0.25 1.75 3.25 4.75 6.25 7 .75 
0.75 2.25 3.75 5.25 6.75 8.25 
1.25 2.75 4.25 5.75 7.25 8.75 

The Type 900-L30 air line can also be used as a 
precision time-delay standard of 1001.2 picoseconds. 
The line is held to an electrical length variation of 
+0.012 centimeter, which is equivalent to a -+-0.4 
picosecond delay difference. 

When terminated in a Type 900-WN Precision 
Short-Circuit Termination or a Type 900-WO Pre­
cision Open-Circuit Termination, a Type 900-L30 
provides a well-defined reactance standard. . 

The lower frequency limit of the Type 900-LB 
Precision Slotted Line can be extended below 300 
Me (down to 150 Me) by using the Type 900-L30 
as an extension air line. 

Also, the Type 900-L30 air line can be used as a 
dielectric sample holder for dielectric-constant and 
loss-tangent measurements. 

For optimum performance, the connectors should 
be free of dust and grime. Use any commercial solvent 
to degrease the butt surfaces of the inner and outer 'J 
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CCit.~ uctors , and use a mild detergent solution to 
remove dirt. 

If satisfactory operation is not obtained, inspect 
the connectors for nicks or protrusions (however 
minor) on the butting surfaces of the outer con­
ductor, and for damage to the inner conductor. The 
spring contact should be inspected to ascertain that the 
segments have not been accidentally bent or twisted. 

REFERENCES 
A. E. Sanderson, " A New H igh-Precision Method for the 
Measurement of the VSWR of Coaxial Connectors," IR.E 
Tramactions on Micmwave Theory and Techniques, Vol. 
MTI-9, No. 6, November, 1961, pp 524-528. Available free 
from General Radio Co. as Reprint No. A-92. 
A. E. Sanderson, "An Accurate Substitution Method of 
Measuring the VSWR of Coaxial Connectors," The Micro­
wave ]oumal, Vol. 5, No. 1 January, 1962, pp 69-73. 
Available free from General Radio Co. as Reprint No. A-95. 
J . Zorzy, "Precise Impedance Measurements with Emphasis 
on Connector VSWR Measurements," Instrument Society of 
America, Preprint No. 47.4.63, September, 1963. Available 
free from General Radio Co. as Reprint No. B-20. 

MATING OF 
TYPE 900-BT 
CONNECTORS 

Since only one locking nut may be used, one nut must 
be placed in the storage position. 
A. To store the locking nut, slide it back unti l the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at the rear of the 
coupling nut. 
B. Move the locking nut of the other connector back. 
Align the connectors axially and engage the teeth of 
the centering gear rings in any convenient orientation. 

C. Hold the connectors in the joined position, thread 
the active locking nut over the centering gear ring 
of the mating connector, and hand tighten. 

l 
( rJRECISION COAXIAL ELEMENTS AND EQUIPMEN/ 

TYPE 900-LB PRECISION SLOTIED LINE 

A 50-cm, coaxial slotted line terminated in a Type 
900-BT connector (with the same VSWR characteristics 
as the connector from 300 Me to 9 Gc). It has a char­
acteristic impedance of 50 ohms -+-0.1 o/o, scale accu­
racy of -+- ( 0.1 nun + 0.05%), and a constancy of 
probe pickup of +0.5o/o. Residual VSWR is less than 
1.001 + 0.001 x f6 c. Supplied complete with vernier­
drive carriage, adjustable probe, tuni ng stub, and crystal 
detector. 

TYPE 1640-A SLOTIED LINE RECORDER SYSTEM 

T his complete system automatically and accurately plots 

VSWR's from 1.001 to 1.20 as well as positions of 

minima and reference plane. It consists of a Type 

900-LB Slotted Line linked to a Type 1521-SL Slotted 

Line Recorder, which drives the probe carriage of the 

line and synchronously and faithfully provides a perma­

nent p lot of the detector output. 

......--------ORDERING INFORMATION ----------. 

PRECISION COAXIAL ELEMENTS Length Net 
Type inches Weight* Code Number Price 

900-BT Precision Coaxial Connector 1¥,, 2 oz. 0900-9405 $35 .00 
900-LlO Precis ion Air Line (1 0 em) 4 6% oz. 0900-9605 85.00 
900-L15 Preci sion Air Line (15 cml 6 10 oz. 0900-9607 90.00 
900-L30 Precision Air Line 130 cml 12 15 oz. 0900-9613 100.00 
900-0874 Adaptor to Type 874 2Y,, 3% oz. 0900-9883 45 .00 
900-QNJ Adaptor, type-N Jack 2V4 3% oz. 0900-9711 50.00 
900-QNP Adaptor, type-N Plug 2¥,, 4 oz. 0900-9811 50.00 

900-TOK Tool Kit - 2 lb. 0900-9902 95.00 

900-WN Short-Ci rcuit Termination 1y" 2% oz. 0900-9971 9 .00 

900-WO Open-Circuit Termination 1V" 2 oz. 0900-9981 9 .00 
900-W50 50-0hm Termination 2 3V. oz. 0900-9953 60.00 
0900-9508 Precision Inner-Conductor Rod 27 7 oz. 0900-9508 25 .00 
0900-9509 Precision Outer-Conductor Tube 27 2V. lb. 0900-9509 35 .00 

0900-9782 Adaptor Flange - 3 oz. 0900-9782 3 .50 

PRECISION COAXIAL EQUIPMENT 
900-LB Precision Slotted Line 10 '% lb. 0900-9651 $575 .00 
1640-A Slotted Line Recorder System 160 cps) 67 lb. 1640-9701 1875.00 
1640-AQl Slotted Line Recorder System 150 cps) 67 lb. 1640-9494 1875.00 

*To convert ounces to g rams, mu ltiply by 28; pounds to kg . d ivide by 2.2. Prices subject to change withou t not ice. 
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SPECIFICATIONS 

Frequency Range: De to 9 Gc/ s. 
Characteristic Impedance: 50 ohms, ±0.065% 
VSWR : Less than 1.0005 + 0.0002 x fa •. 
Repeatability: Within (0.010 + 0.003 x foe)%. 
leakuge : Better than 130 dB below signal. 

DESCRIPTION 
The Type 900-LZ lO Reference Air Line is a section 
of precision coaxial transmission line fitted with 
GR900 connector coupling hardware at each end. The 
inner conductor, brass with a layer of silver approx­
imately 0.001 inch thick, is ground to a finished 
diameter of 0.24425 inch, -+- 50 microinches with 
variations less than 25 microinches. The outer con­
ductor, also brass with a layer of silver on the inside 
approximately 0.002 inch thick, has an 0.830-inch 
outer diameter; the inner diameter is finished to 
0.5625 inch, -+-100 microinches. Both conductors are 
stress relieved (to minimize diameter changes due to 
machining) and straightened. Inner-conductor length 
is held to +0.0000, -0.0006 inch of the outer con­
ductor. The projecting inner-conductor insert tips are 
fully retractile for direct contact with the center con­
ductor of the mating GR900 connector. Except for 
the coupling hardware which threads directly on the 
outer conductor, there are no "connector" parts as 
such on these air lines, hence no discontinuities. 
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In sertion loss : Less than 0.008 V fl '3 . 
Voltage: 3000 volts peak. 
Power: 20 kW up to 1 Mc/s; 20 kW/V f:11c above 1 Mc/s. 
DC Contact Resistance (each e nd , mated with GR900l: Inner 

conductor, < 0.5 milliohm; outer, < 0.07 milliohm. 
Dimensions: Length 4YtG in. ; max dia 11/w in. 
Electrical length : 9.993 ± 0.002 em, between end surfaces. 
Net Weight: 7 ounces ( 200 grams). 

CAUTION 
THE CONTACT SURFACES OF THE INNER AND OUTER 
CONDUCTORS MUST BE PROTECTED, AS N ICKS OR 
DENTS CAN IMPAIR ELECTRICAL PERFORMANCE. 
ALWAYS STORE INNER CONDUCTOR INSIDE OUTER 
CONDUCTOR, SUPPORTED BY END PLUGS. 
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APPLICATIONS 
In coaxial transmission-line systems, a section of uni­
form transmission line is usually used as the im­
pedance standard, since the absolute accuracy of the 
line's characteristic impedance is determined directly 
by the conductor diameters . In this application, the 
Reference Air Lme can be used to calibrate any 
immittance-measuring instrument equipped with Type 
900-BT connectors (slotted lines, bridges, reflectom­
eters, etc.) with respect to the 50-ohm standard of 
impedance provided by the air line. Similarly, and 
(if required) simultaneously, the termination error 
can be separated from the measuring-instrument error 
and calibrated against the air-line standard. 

Calibrations are accomplished by use of the ai r lines 
at frequencies at which they are an odd multiple of a 
quarter-wavelength long. Two measurements of re-

~oo .. Lz 
Type 900-LZ1 0 

REFERENCE 

COAXIAL AIR LINE 110 em) 

50 OHMS 

OCTOBER 1964 FORM 0900-0170A 

flection coefficient are made, one with a termination 
connected directly to the measuring instrument to be 
calibrated, and one with the termination connected 
through the air line to the measuring instrument. 
One-half of the vector sum of the two measured 
reflection coefficients is the reflection error in the 
measuring instrument relative to the air line as a 
standard. One-half of the vector difference of the 
two measured reflection coefficients is the reflection 
error of the termination relative to the air li ne as a 
standard. 

The following table lists the frequencies at which 
the Type 900-LZlO air line is an odd multiple of a 
quarter-wavelength: 

n>./4 Frequenq- Gel s n>./4 FreqttellCJ' . Gcjs 
l 0.750 7 5.250 

3 2.250 9 6.7 50 
5 3.750 1l 8.2 50 

The Type 900-LZlO air line can also be used as a 
precision time-delay standard of 333.3 picoseconds. 
The line is held to an electrical length variation of 
+0.002 centimeter, which is equivalent to a -+-0.07 
picosecond delay difference. 

Terminated in a Type 900-WNC Precision Short­
Circuit Termination, the Reference Air Line provides 
a well-defined reactance standard. The Type 900- U 
WNC is a precision-machined, silver-plated body with C 
GR900 coupling hardware and a center contact, C 
needed to engage the tip and thereby support the 
center conductor of the reference air line. Thts termi- r 
nation places the short exactly at the contact surfaces. ~ 
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.. 
the Reference Air Line can be used as a 

dielectric sample holder for dielectric-constant and 
loss-tangent measurements. 

For optimum performance, the end surfaces must 
be free of dust and grime. Use any commercial solvent 
to degrease the butt surfaces of the conductors, and use 
a mild detergent solution to remove dirt. 

If satisfactory operation is not obtained, inspect 
the end surfaces for nicks or protrusions (however 
minor). Save the red plastic end plugs supplied and 
use them to protect these surfaces. A!way.r store wit b 
both end pl11gs in place. 

REFERENCES 
Operaling Ins/ructions , T)'pe 900-LB Precision Slot1ed Line, 
General Radio Compan)•, West Concord, Mass., 1964. 
A. E. Sanderson, "A New High·Precision Method for the 
Measurement of the VSWR of Coaxial Connectors," IRE 
Tnmsactions ou Microwa11e Theory and T echniqttes, Vol. 
MTT-9, No. 6, November, 1961, pp 524-528. Available free 
from General Radio Co. as Reprint No. A-92. 
A. E. Sanderson, "An Accurate Substitution Method of 
Measuring the VSWR of Coaxial Connectors," The Mici'O­
wave fottmal, Vol. 5, No. 1 January, 1962, pp 69-73 . 
Available free from General Radio Co. as Reprint No. A-95. 
]. Zorzy, "Precise Impedance Measurements with Emphasis 
on Connector VSWR Measurements," Instrument Society of 
America, Preprint No. 47.4.63, September, 1963. Available 
free from General Radio Co. as Reprint No. B-20. 

INSTALLATION 

To install the Reference Air Line in a GR900 test 
setup, proceed as follows (see photo) : 

a . Thread the locking nut back off the gear ring 
of the GR900 connector on the measuring instrument 

and slide the nut to . stop, to expose the threads. 
b. Carefully insert the inner conductor of the air 

line through the outer conductor, so that the critical 
surfaces don't scratch one another. 

c. Grasp the li ne at the load end. With the slit of 
the mounting tool placed over the insert tip, press 
the tool against the gear ri ng, with the tip centered 
in the line. 

d . Place the other end of the line against the in­
stmment connector, so that the insert tip enters the 
center contact and the gear-ring teeth mesh. 

e . Press the line against the instrument, with the 

opposing sets of teeth engaged. T lfi. the air-line 
locking nut on the gear ring of the instrument con­
nector with the free hand. 

f. Switch hands at the load end of the line, but 
maintain pressure on the mounting tool. 

g. Center the insert tip in the center contact of 
the load connector. Move the connectors together 
until they almost touch the mounting tool. 

h. Orient the teeth of the load connector to mesh 
with those of the line and remove the mounting tool. 

i. Complete the installation of the load connector, 
as above. Retain the mounting tool. 

GR900 PRECISION COAXIAL ELEMENTS 
ADAPTORS 
TJ•Pe FtmcJiou 

900-0874 Connects to GR874 
900-QBJ Connects to type- BNC Plug 
900-QBP Connects to type-BNC Jack 
900-QCJ Connects to type-C Plug 
900-QCP Connects to type-C Jack 

900-QNJ Connects to type-N Plug 

900-QNP Connects to type-N Jack 
900-QTNJ Connects to type-TNC Plug 
900-QTNP Connects to type-TNC Jack 

AIR LINES - PRECISION 
900-ll 0 

900-l15 

900- l30 

Phase, Time-Delay & Impedance Standard - 1 0 em 

Phase, Time-Delay & Impedance Standard - 15 em 

Phose, Time- Delay & Impedance Standard- 30 em 

AIR LINES- REFERENCE 
900-LZ5 

900- lZ6 

Ultroprecise Impedance Standard - 5 em 

Ultraprecise Impedance Standard - 6 em 

900-lZ7H Ultroprecise Impedance Standard- 7.5 em 
900-lZ10 

900- lZ15 

900-lZ30 

Ultroprecise Impedance Standard- 10 em 

Ultroprecise Impedance Standard - 1 5 em 

Ultroprecise Impedance Standard- 30 em 

CONNECTOR & CONNECTOR KITS 
Type 

900-BT 

900-AB 

900-AC 

900-AP 

Fuuction 

GR900 Precis ion Connector 

GR900 Coupling Hardware Kit 

GR900 Contact & Coupling Hardware Kit 

GR900 Coupling Hardware & Center Tip 

(fo r custom reference air line use) 

TERMINATIONS 
900-W50 

900-WO 
900- WN 

900-WNC 

900-WNE 

SO-Ohm Standard 

Precision Open Circuit 

Precision Short Circuit 

Reference line Short Circuit 

Short Circuit !Coplanar with Type 900-WOl 

MISCELLANEOUS 

900- lB 

1640- A 
900-TOK 

900-TUA 

Precision Slotted line 

Slotted Line Recorder System 
GR900 Connector Tool Kit 

Orthomatch Tuner 

0900-9508 Precision Inner-Conductor Rod 

0900-9509 Precision Outer-Conductor Tube 
0900-9782 Adaptor Flange 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 



SPECIFICATIONS ~oo: L~ , s 
Insertion Loss : Less than 0.012 Vl B. ~ 

Frequency Range: De to 9 Gel s. 
Characteristic Impedance : 50 ohms, ± 0.065% 
VSWR : Less than 1.0005 + 0.0002 x fc,. 
Repeatability : Within (0 .010 + 0.003 X ft:c) ')'o. 

Leakage: Better than 130 dB below signal. 

DESCRIPTION 
The Type 900-lZ15 Reference Air line is a section 
of precision coaxial transmission line fitted with 
GR900 connector coupli ng hardware at each end. The 
inner conductor, brass with a layer of silver approx­
imately 0.001 inch thick, is ground to a finished 
diameter of 0.24425 inch, ± 50 microinches with 
variations less than 25 microinches. The outer con­
ductor, also brass with a layer of silver on the inside 
approximately 0.002 inch thick, has an 0.830-inch 
outer diameter; the inner diameter is finished to 
0.5625 inch, -+-100 microinches. Both conductors are 
stress relieved (to minimize diameter changes due to 
machining) and straightened. Inner-conductor length 
is held to + 0.0000, -0.0006 inch of the outer con­
ductor. The projecting inner-conductor insert tips are 
fully retractile for direct contact with the center con­
ductor of the mating GR900 connector. Except for 
the coupling hardware which threads directly on the 
outer conductor, there are no "connector" parts as 
such on these air lines, hence no discontinuities. 
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Voltage: 3000 volts peak. . _ Type 9QQ-LZ15 
Power : 20 kW up to 1 Mcls; 20 kWIVf.,. above 1 Mcls. 
DC Contact Resistance (each end, mated with GR9001 : Inner REfERENCE 

conductor, < 0.5 mil liohm; outer, < 0.07 milliohm. . 
Dimensions : Length 6 in. •; max dia !~]" in. 
Electrical Length : 14.990 ± 0.002 em, between end surfaces. 
Net Weight: 10.5 ounces ( 295grams) . 

CAUTION 
THE CONTACT SURFACES OF THE INNER AND OUTER 
CONDUCTORS MUST BE PROTECTED, AS NICKS OR 
DENTS CAN IMPAIR ELECTRICAL PERFORMANCE. 
ALWAYS STORE INNER CONDUCTOR INSIDE OUTER 
CONDUCTOR, SUPPORTED BY END PLUGS. 

Skin-effect charac­
teristic-impedance 

error as a function 

of frequency. 
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In coaxial transmission-line systems, a section of uni­
form transmission line is usually used as the im­
pedance standard, since the absolute accuracy of the 
line's characterist ic impedance is determined directly 
by the conductor diameters. In this application, the 
Reference Air line can be used to calibrate any 
immittance-measuri ng instrument equipped with Type 
900-BT connectors (slotted lines, bridges, reflectom­
eters, etc.) with respect to the 50-ohm standard of 
impedance provided by the air line. Similarly, and 
(if required) simultaneously, the termination error 
can be separated from the measuring-instrument error 
and cali brated against the air-line standard. 

Calibrations are accomplished by use of the air Jines 
at frequencies at which they are an odd multiple of a 
quarter-wavelength long. Two measurements of re-

COAXIAL AIR LINEns em) 

50 OHMS 
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flection coeffic ient are made, one with a termination 
connected directly to the measuring instrument to be 
ca librated, and one with the termination connected 
through the air line to the measuring instrument. 
One-half of the vector sum of the two measured 
reflection coeffi cients is the reflection error in the 
measuring instrument relative to the air line as a 
standard. One-half of the vector difference of the 
two measured reflection coefficients is the reflection 
error of the termination relative to the air line as a 
standard . 

The following table lists the frequencies at which 
the Type 900-lZ15 air line is an odd multiple of a 
quarter-wavelength: 

nXI4 Frequency-Gels nA/4 Frequmcy- Gel s 
I 0.500 9 4.500 
') 1.500 11 5.500 
5 2.500 13 6.500 
7 3.500 15 7.500 

The Type 900-lZ1 5 air line can also be used as a 
precision time-delay standard of 500.0 picoseconds. 
The line is held to an electrical length variation of 
±0.002 centimeter, which is equiva lent to a -+-0.07 
picosecond delay difference. 

Terminated in a Type 900-WNC Precision Short­
Circuit Termination , the Reference Air line provides U 
a well-defined reactance standard. The Type 900-
WNC is a precision-machined, silver-plated body with 8 
GR900 coupling hardware and a center contact, 1' 

needed to engage the tip and thereby support the r 
center conductor of the reference air l ine. This termi- ]' 
nation places the short exactly at the contact surfaces. 
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J, the Reference Air Line can be used as a 
dielectric sample holder for dielectric-constant and 
loss-tangent measurements. 

For optimum performance, the end surfaces must 
be free of dust and grime. Use any commercial solvent 
to degrease the butt surfaces of the conductors, and use 
a mild detergent solution to remove dirt. 

If satisfactory operation is not obtained, inspect 
the end surfaces for nicks or protrus ions (however 
minor). Save the red plastic end p lugs supplied and 
use them to protect these surfaces. Alu•ays store ll'ilh 
both end plugs in place. 
REFERENCES 

Oper,tting lnstructiom, T ; pe 900-LB Precision Sloll ed Liue, 
General Radio Company. West Concord . Mass., 1964. 
A. E. Sanderson, "A New High-Precision Method for the 
Measurement of the VSWR of Coaxial Connectors," IRE 
T nmsactious 011 Microwave Theo•·y aud Techuiques, Vol. 
MTT-9, No. 6, November, 1961, pp 524-528. Available free 
from General Radio Co. as Reprint No. A-92. 
A. E. Sanderson, "An Accurate Substitution Method of 
Measuring the VSWR of Coaxial Connectors," The Micro­
wm•e ]oumal, Vol. 5, No. 1 January, 1962, pp 69-73. 
Available free from General Radio Co. as Reprint No. A-95. 
] . Zorzy, "Precise Impedance Measurements with Emphasis 
on Connector VSWR Measurements," Instrument Society of 
America, Preprint No. 47.4 .63, September, 1963. Available 
free from General Radio Co. as Reprint No. B-20. 

INSTALLATION 

To install the Reference Air Line in a GR900 test 
setup, proceed as follows (see photo) : 

a. Thread the locking nut back off the gear ring 
of the GR900 connector on the measuring instnunent 

and slide the nut \. .te stop, to expose the threads. 
b. Carefully insert the inner conductor of the air 

line through the outer conductor, so that the critical 
surfaces don't scratch one another. 

c. Grasp the line at the load end. With the slit of 
the mounting tool placed over the insert tip, press 
the tool aga inst the gear r ing, with the tip centered 
in the line. 

d . Place the other end of the line against the in­
strument connector, so that the insert tip enters the 
center contact and the gear-ring teeth mesh. 

e. Press the line against the instrument, with the 

opposing sets of teeth engaged. n d the air-line 
locking nut on the gear ring of the instrument con­
nector with the free hand. 

f. Switch hands at the load end of the line, but 
maintain pressure on the mounting tool. 

g. Center the insert tip in the center contact of 
the load connector. Move the connectors together 
unti l they almost touch the mounting tool. 

h. Orient the teeth of the load connector to mesh 
with those of the li ne and remove the mounting tool. 

i. Complete the installation of the load connector, 
as above. Retain the mounting tool. 

GR900 PRECISION COAXIAL ELEMENTS 
ADAPTORS 
T ype Fuuclion 

900-0874 Connects to GR874 
900-QBJ Connects to type-BNC Plug 
900-QBP Connects to type-BNC Jack 
900-QCJ Connects to type-C Plug 

900-QCP Connects to type-C Jack 

900-QNJ Connects to type-N Plug 

900-QNP .Connects to type-N Jack 

900-QTNJ Connects to type-TNC Plug 

900-QTNP Connects to type-TNC Jack 

AIR liNES- PRECISION 
900-LlO 

900-L 15 

900-LJO 

Phase, Time-Delay & Impedance Standard - 1 0 em 

Phase, Time-Delay & Impedance Standard- 15 em 

Phase, Time-Delay & Impedance Standard- 30 em 

AIR liNES- REFERENCE 
900-LZS Ultra precise Impedance Standard - 5 em 

900-LZ6 Ultraprecise Impedance Standard - 6 em 

900-LZ7H Ultraprecise Impedance Standard- 7 .5 em 
900-LZl 0 

900-LZ15 

900-LZJO 

Ultraprecise Impedance Standard - 1 0 em 

Ultraprecise Impedance Standard- 15 em 

Ultraprecise Impedance Standard- 30 em 

CONNECTOR & CONNECTOR KITS 

T)'pe 

900-BT 

900-AB 

900-AC 

900-AP 

Function 

GR900 Precision Connector 

GR900 Coupling Hardware Kit 

GR900 Contact & Coupling Hardware Kit 

GR900 Coupling Hardware & Center Tip 

lfor custom reference air line usel 

TERMINATIONS 

900-WSO 

900-WO 

900-WN 

900-WNC 

900-WNE 

50-0hm Standard 

Precision Open Circuit 

Precision Short Circuit 

Reference line Short Circuit 
Short Circuit (Coplanar with Type 900-WO) 

MISCELLANEOUS 

900-LB 

1640-A 
900-TOK 

900-TUA 

Precision Slotted Line 

Slotted Line Recorder System 

GR900 Connector Tool Kit 
Orthomatch Tuner 

0900-9508 Precision Inner-Conductor Rod 

0900-9509 Precision Outer-Conductor Tube 

0900-9782 Adaptor Flange 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 



SPECIFICATIONS I' 

Frequency Range: De to 8 .5 GHz. 
Characteristic Impedance: 50 ± 0.0325 ohms, or ± 0.065 '/r. 
VSWR : Less than 1.0005 + 0 .0002 x foHz . 

VSWR Repeatability : Within (0.010 + 0.003 x fGH z) %. 

Lea kage: Bttter than 130 dB beio-J .tl . 
Capacitance: 2.000 ± 0 .003 pF. 

Time Delay : l 00 ± 0 . ! 0 ps. 
Insertion Loss: Less than 0 .003 V fanz, dB. 

Voltag e: 3000 V peak. 

Power: 20 kW up to 1 MHz; 20 kW IV fMH1. above 1 
i\!Hz. 

De Contact Resistance (each end, ma ted w ith GR900 l: Inner 
conductor, < 0.5 milliohm ; outer, < 0 .07 milliohrn . 

Dimensions: Length 1 If.l in . (32 mm); max dia. 1 VIr; in . 
(27 mm). 

Elect ri cal Length: 2.99!! ± 0 .002 em. between end surfaces. 

Net Weight : 2 V2 oz. (75g} . 

GR900® PRECISION COAXIAL COMPONENTS 

DESCRIPTION 
The Type 900-LZ3 Reference Air Line is a section 
of precision coaxial transmission line fitted with 
GR900 connector coupling hardware at each end. The 
inner conductor, brass with a layer of silver approx­
imately 0.001 inch thick, is ground to a finished 
diameter of 0.24425 inch, +- 50 microinches, with 
variations less than 25 microinches. The outer con­
ductor, also brass with a layer of silver on the inside 
approximately 0.002 inch thick, has an 0.830-inch 
outer diameter; the inner diameter is finished to 
0.5625 inch, +-100 microinches. Both conductors are 
stress relieved (to minimize diameter changes due to 
machining) and straightened. Inner-conductor length 
is held to +0.0000, -0.0006 inch of the outer con­
ductor. The projecting inner-conductor insert tips are 
fully retractile for direct contact with the center con­
Juctor of the mating GR900 connector. Except for 
the coupling hardware which threads directly on the 
outer conductor, there are no "connector" parts as 
such on these air lines, hence no discontinuities. 
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CAUTION 
THE CONTACT SURFACES OF THE INNER AND OUTER 
CONDUCTORS MUST BE PROTECTED, AS NICKS OR 
DENTS CAN IMPAIR ELECTRICAL PERFORMANCE. 

Skin-effect chara c-
' ' ~o(U'~ ', 

teristic impeda nce i~t----~-<::-------t------1 
• error a s a function 

of frequency. 

APPLICATIONS 
.----------.-..-~~C'td 

In coaxial transmission-line systems, a section of uni­
form transmission line is usually used as the im­
pedance standard, since the absolute accuracy of the 
line's characteristic impedance is determined directly 
by the conductor diameters. In this application, the 
Reference Air Line can be used to calibrate any 
immittance-measuring instrument equipped with Type 
900-BT connectors (slotted lines, bridges, reflectom­
eters, etc.) with respect to the 50-ohm standard of 
impedance provided by the air line. Similarly, and 
(if required) simultaneously, the termination error 
can be separated from the measuring-instrument error 
and calibrated against the air-line standard. 

Calibrations are accomplished by use of the air lines 
at f requencies at which they are an odd multiple of a 

Type 900-LZ3 

REFERENCE 
COAXIAL AIR LINE 13 em) 

50 OHMS 
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tluarter-wavelength long. Two measurements of re­
flection coefficient are made, one with a termination 
connected directly to the measuring instrument to be 
calibrated, and one with the termination connected 
through the air line to the measuring instrument. 
One-half of the vector sum of the two measured 
reflection coefficients is the reflection error in the 
measuring instrument relative to the air line as a 
standard. One-half of the vector difference of the 
two measured reflection coefficients is the reflection 
error of the termination relative to the air line as a 
standard. 

The frequencies at which the Type 900-LZ3 air 
line is an odd multiple of a quarter-wavelength are: 

nA! 4 Frequency-GHz 
1 2 .500 
3 7 .500 

The Type 900-LZ3 is particularly useful as a two­
port 2pF capacitance standard. The graph shows the 
variation of nominal capacitance (Co) with frequency. 

The Type 900-LZ-3 air line can also be used as a .,j 

precision time-delay standard of 100 picoseconds. C 
The line is held to an electrical length variation of C 
+-0.002 centimeter, which is eguivalent to a -+-0.07 
picosecond delay difference. r 

Terminated in a Type 900-WNC Precision Short­
Circuit Termination, the Reference Air Line provides ~ 
a well-defined reactance standard. The Type 900- \1 
WNC is a precis;on-machined, silver-plated body with 
GR900 coupling hardware and a center contact, 
needed to engage the tip and thereby support the 

Prin ted in U.S.A. 



cL .. .:r conductor of the reference air line. This termi­
nation places the short exactly at the contact surfaces. 
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Capacita nce va ria tion with frequency - Co = 2pF. 

Also, the Reference Air Line can be used as a 
dielectric sample holder for dielectric-constant and 
loss-tangent measurements. Use of the Type 900-EL 
for upright support of the unit is recommended for 
liquid-dielectric measurements. 

Save the plastic end plugs supplied and use 
them to protect these surfaces. Always store with both 
end plugs in place. 

REFERENCES 
A. E. Sanderson. "A New High-Precision Method for the 
Measurement of the VSWR of Coaxial Connectors," IRE 
Transactions 011 Microwave Theor)' and Tech11iques, Vol. 
MTT-9, No. 6, November, 1961, pp 524-528. Available free 
from General Radio Co. as Reprint No. A-92. 
A. E. Sanderson, "An Accurate Substitution Method of 
Measuring the VSWR of Coaxial Connectors," The Micro­
wave Joumal, Vol. 5, No. 1, January,. 1962, pp 69·73. 
Available free from General Radio Co. as Reprint No. A-95. 
]. Zorzy, "Precise Impedance Measurements with Emphasis 
on Connector VSWR Measurements," Instrument Society of 
America, Preprint No. 47.4.63, September, 1963. Avail able 
free from General Radio Co. as Reprint No. B-20. 
J F. Gilmore, "Measurements of Dielectric Materials with 
the Precision Slotted Line," GR Experime11ter, Vol. 40, pp 
12-19, May, 1966. 
]. Zorzy, "Skin-effect Corrections in Immittance and Scat­
tering Coefficient Standards Employing Precision Air­
dielectric Coaxial Lines," IEEE PGIM Trans., Vol. 15, pp 
358·364, December, 1966. 
]. Zorzy, "The Application of Precision Transmission Lines 
and Precision Connectors as Accurate Immittance Standards," 
1967 Conference of EEMTC, Ottawa, Canada. Free copies 
available from GR; ask for IN-116. 

SKIN-E'rL~T CORRECTIONS 
Both the characteristic-impedance and the elec-

trical-length specifications of all Type 900-LZ Ref­
erence Air Lines assume zero skin-depth. 

For the most critical applications, correction for 
the finite skin-depth can be made as follows: 

The corrected characteristic impedance, Zc, can be 
calculated in complex form from 

7 7 ( 1 - j) 0.0284 
L..c ~ LJo + '1C 

~. 
where : Z., is the nominal value, 50 ohms ± 0.05%. 

This expression is an approximation from 

,. - """ I + ..:..._-'-'-==----Z - 7 [ (1-j) 0.000568] Vz 

\I'To;Iz 
which itself is an approximatiOn that is accurate down 
to 1 MHz. 

The graph is a plot of 

IZol Error = {5ol[t + (1 - j) 0.000568] Vz l-5o} 
"\!Totr, 

expressed as a percentage 'of 50 ohms. 
Data in the graph is given only for frequencies 

above 30 MHz, because below this frequency the 
current penetrates into the brass, and accurate calcu­
lation is not possible. The dotted portion is the esti­
mated error in the composite medium. 
Corrected Electrica l Length 

The corrected electrical line length, I.e, can be 
calculated from 

Le = L, + 0.0284 c, 
. Y foH z 

where: Lo is the nominal electrical length, which is 
obtained from the physical length by use of the 
velocity-of-propagation value of 2.99687. This ve­
locity takes into account the exact speed of light, the 
dielectric .c;onstant of air at standard pressure and 
temperature, and a relative humidity of 60 

These corrections are based upon the skin-depth in 
pure silver (resistivity of 1.62 x I0-6 ohm-em) . The 
actual resistivity of the silver layer in this material 
lies between 1.62 x 10-6 ohm-em and 1.72 x lQ-6 
ohm-em. In the worst case, the correction term can 
be in error by 3%, because the error varies directly 
as the square root of the resistivity; this error is 
negligible. 

INSTALLATION 
To install the Reference Air Line in a GR900 test 

setup, proceed as follows: 
a . Thread the locking nut back off the gear ring 

of the GR900 connector on the measuring instrument 
and slide the nut to the stop, to expose the threads. 

b. Carefully insert the inner conductor of the air 
line through the outer conductor, so that the critical 
surfaces don' t scratch one another. 

c. Grasp the line at the load end. With the slit of 
the mounting tool placed over the insert tip, press 
the tool against the gear ring, with the tip centered 
in the line. 

d . Place the other end of the line against the in­
strument connector, so that the insert tip enters the 
center contact and the gear-ring teeth mesh. 

e . Press the line against the instrument, with the 
opposing sets of teeth engaged. Thread the air-line 
locking nut on the gear ring of the instrument con­
nector with the free hand. 

f . Switch hands at the load end of the line, but 
maintain pressure on the mounting tool. 

g . Center the insert tip in the center contact of 
the load connector. Move the connectors together 
until they almost touch the mounting tool. 

h. Orient the teeth of the load connector to mesh 
with those of the line and remove the mounting tool. 

i. Complete the installation of the load connector, 
as above. Retain the mounting tool. 

INSPECTION AND CLEANING 
If satisfactory operation is not obtained, inspect the 
GR900 connector for nicks or protrusions (however 
minor) on the butting surface of the outer conductor, 
and for dama.ge to the inner conductor. 
The butt surfaces of the connector must be kept clean, 
both at the outer-conductor junction and at the inner­
contact junction. When there is evidence of dirt 
packed on these surfaces, or poor make-break repeat­
ability, cleaning is necessary. Use of the Type 900-
TOC Cleaning Kit is recommended. Solvents to be 
used are Freon TF, denatured alcohol, synthetic 
methanol, grain alcohol, or petroleum ether. Liquid 
cleaning is generally more effective than dry cleaning; 
abrasive cleaning can remove the protective plating 
and is not recommended. Removal of the contact may 
be necessary for adequate inner-conductor cleaning. 



SPECIFICATIONS c::::::::.\0~ • ~%. 20 
Insertion Loss: Less than 0.024 v1( 1. ~ 00 LZ30 ~ 
Voltage: 3000 volts peak. _ ype -

Frequency Range: De to 9 Gels. 
Characteristic Impedance: 50 ohms, ±0.065% 

VSWR: Less than 1.0005 + 0.0002 x fee. 
Repeatability: Within (0.010 + 0.003 x fGe) %. 
Leakage: Better than 130 dB below signal. 

DESCRIPTION 
The Type 900-LZ30 Reference Air Line is a section 
of precision coaxial transmission line fitted with 
GR900 connector coupling hardware at each end. The 
inner conductor, brass with a layer of silver approx­
imately 0.001 inch thick, is ground to a finished 
diameter of 0.24425 inch, -+- 50 microinches with 
variations less than 25 microinches. The outer con­
ductor, also brass with a layer of silver on the inside 
approximately 0.002 inch thick, has an 0.830-inch 
outer diameter; the inner diameter is finished to 
0.~625 inch, -+-100 microinches. Both conductors are 
stress relieved (to minimize diameter changes due to 
machining) and straightened. Inner-conductor length 
is held to +0.0000, -0.0006 inch of the outer con­
ductor. The projecting inner-conductor insert tips are 
fully retractile for direct contact with the center con­
ductor of the mating GR900 connector. Except for 
the coupling hardware which threads directly on the 
outer conductor, there are no "connector" parts as 
such on these air lines, hence no discontinuities. 
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VSWR characteristics. 
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Power: 20 kW up to 1 Mcls; 20 kW IV f ... above 1 Mcls. 
DC Contact Resistance (each end, mated with GR900l: Inner 

conductor, < 0.5 milliohm; outer, < 0.07 milliohm. 
Dimensions: Length 12 in. ; max dia IYw in. 
Electrical Length: 29.979 ± 0.002 em, between end surfaces. 
Net Weight: 20.0 ounces ( 555 grams). 

CAUTION 
THE CONTACT SURFACES OF THE INNER AND OUTER 
CONDUCTORS MUST BE PROTECTED, AS NICKS OR 
DENTS CAN IMPAIR ElECTRICAl PERFORMANCE. 
AlWAYS STORE INNER CONDUCTOR INSIDE OUTER 
CONDUCTOR, SUPPORTED BY END PlUGS. 

Skin-effect charac­
teristic-impedance 

error as a function 

of frequency. 
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APPLICATIONS 

IOIIkl't IOO!rkh """" 

In coaxial transmission-line systems, a section of uni­
form transmission line is usually used as the im­
pedance standard, since the absolute accuracy of the 
line's characteristic impedance is determined directly 
by the conductor diameters. 1n this applicatiOn, the 
Reference Air Line can be used to calibrate any 
immittance-measuring instrument equipped with Type 
900-BT connectors (slotted lines, bridges, reflectom­
eters, etc.) with respect to the 50-ohm standard of 
impedance provided by the air line. Similarly, and 
(if required) simultaneously, the termination error 
can be separated from the measuring-instrument error 
and calibrated against the air-line standard. 

Calibrations are accomplished by use of the air lines 
at frequencies at which they are an odd multiple of a 
quarter-wavelength long. Two measurements of re-

REFERENCE 

COAXIAL AIR LINE 
50 OHMS 

130 em) 
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flection coefficient are made, one with a termination 
connected directly to the measuring instrument to be 
calibrated, and one with the termination connected 
through the air line to the measuring instrument. 
One-half of the vector sum of the two measured 
reflection coefficients is the reflection error in the 
measuring instrument relative to the air line as a 
standard. One-half of the vector difference of the 
two measured reflection coefficients is the reflection 
error of the termination relative to the air line as a 
standard . 

The following table lists the frequencies at which 
the Type 900-LZ30 air line is an odd multiple of a 
quarter-wavelength: 

Freque11cy- Gels 
0.250 1.750 3.250 4.750 6.250 7.750 

0.750 2.250 3.750 5.250 6.750 8.250 

1.250 2.750 4.250 5.750 7.250 8.750 

The Type 900-LZ30 air line can also be used as a 
precision time-delay standard of 1000.0 picoseconds. 
The line is held to an electrical length variation of 
-+-0.002 centimeter, which is equivalent to a +0.07 
picosecond delay difference. 

Terminated in a Type 900-WNC Precision Short­
Circuit Termination, the Reference Air Line provides 
a well-defined reactance standard. The Type 900-
WNC is a precision-machined, silver-plated body with 
GR900 coupling hardware and a center contact, 
needed to engage the tip and thereby support the 
center conductor of the reference air lme. This termi­
nation places the short exactly at the contact sutfaces. 

Printed in U.S.A . 
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the Refere~ce Air Line can - !>e used as a 
die!'ecrric sample holder for dielect ric-constant and 
loss-tangent measurements. 

For optimum performance, the end surfaces must 
be free of dust and grime. Use any commercial solvent 
to degrease the butt surfaces of the conductors, and use 
a mi ld detergent solution to remove dirt. 

If satisfactory operation is not obtained, inspect 
the end surfaces for nicks or protrusions ( however 
minor) . Save the red plastic end plugs supplied and 
use them to protect these surfaces. Al1l'ay.r store tl'itb 
both end pllfg.r in place. 
REFERENCES 

Oper.tling lm!mcliou.r. TJPe 900-LB Precision Sloued Liue, 
General Radio Company, West Concord , Mass., 1964 . 
A. E. Sanderson, " A New High-Precision Method for the 
Measurement of the VSWR of Coaxial Connectors," TRE 
Tmnsactions 011 MICrou•cu•e Theory and Techniques, Vol. 
.MTT-9, No. 6, November, 1961, pp 524-528. Available free 
from General Radio Co. as Reprint No. A-92. 
A. E. Sanderson, "An Accurate Substitution Method of 
Measuring the VSWR of Coaxial Connectors," The Micro­
warJe Joumal, Vol. 5, No. I January, 1962, pp 69-73. 
Available free from General Radio Co. as Reprint No. A-95. 
). Zorzy, "Precise Impedance Measurements with Emphasis 
on Connector VSWR Measurements," Instrument Society of 
America, Preprint No. 47.4 .63, September, 1963. Available 
free from General Radio Co. as Reprint No. B-20 . 

INSTAllATION 
To install the Reference Ai r Line in a GR900 test 

setup, proceed as fo llows (see photo) : 
a. Thread the locking nut back off the gear ring 

of the GR900 connector on the measuring instrument 

~ 

:a:n:fslide the nut ~ e stop, to expose the threads . 
b. Carefully inserr the inner conductor of the air 

line through the outer conductor, so that the critical 
surfaces don't scratch one another. 

c. Grasp the l ine at the load end_ With the slit of 
the mounting tool placed over the insert tip, press 
the tool against the gear ring, with the tip centered 
in the line. 

d. Place the other end of the line against the in­
strument connector, so that the insert tip enters the 
center contact and the gear-ring teeth mesh. 

e . Press the line against the instrument, with the 

oppos ing sets of teeth engaged. T~ l the air-l;ne 
locking nut on the gear ri ng of the tnstrument con­
nector with the free hand. 

f . Switch hands at the load end of the l ine, but 
maintain pressure on the mounting tool. 

g. Center the insert tip in the center contact of 
the load connector. Move the connectors together 
unti l they almost touch the mounting tool. 

h. Orient the teeth of the load connector to mesh 
with those of the line and remove the mounting tool. 

i. Complete the installation of the load connector, 
as above. Retain the mounting tool. 

GR900 PRECISION COAXIAl ElEMENTS 
ADAPTORS 

TJ•Pe Fllllclion 

900-0874 Connects to GR874 
900-QBJ Connects to type- BNC Plug 
900-QBP Connects to type-BNC Jack 
900-QCJ Connects to type-C Plug 

900-QCP Connects to type-C Jack 

900-QNJ Connects to type- N Plug 

900-QNP Connects to type-N Jack 

900-QTNJ Connects to type-TNC Plug 

900-QTNP Connects to type-TNC Jack 

AIR LINES - PRECISION 
900-L 10 

900-L 15 

900-l30 

Phase, Time- Delay & Impedance Standard- 10 em 

Phase, Time-Delay & Impedance Standard - 15 em 

Phase , Time-Delay & Impedance Standard- 30 em 

AIR LINES- REFERENCE 
900- LZS 

900-LZ6 

Ultraprecise Impedance Standard- 5 em 

·ultraprecise Impedance Standard - 6 em 

900-LZ7H Ultraprecise Impedance Standard- 7 .5 em 
900-LZ1 0 

900-LZ15 

900-LZ30 

Ultraprecise Impedance Standard- 10 em 

Ultraprecise Impedance Standard- 15 em 

Ultraprecise Impedance Standard- 30 em 

CONNECTOR & CONNECTOR KITS 

T)pe 

900-BT 

900-AB 

900-AC 
900-AP 

F11nction 

GR900 Precision Connector 

GR900 Coupling Hardware Kit 

GR900 Contact & Coupling Hardware Kit 

GR900 Coupling Hardware & Center Tip 

(for custom reference a ir line use) 

TERMINATIONS 

900-WSO 

900-WO 

900-WN 

900-WNC 

900-WNE 

50-0hm Standard 

Precis ion Open Circuit 

Precision Short Circuit 

Reference Line Short Circu it 

Short Circuit (Coplanar with Type 900-WO) 

MISCELLANEOUS 

900- LB 

1640-A 
900-TOK 

900-TUA 

Precision Slotted Line 

Slotted Line Recorder System 
GR900 Connector Tool Kit 

Orthomatch Tuner 

0900-9508 Precision Inner-Conductor Rod 

0900-9509 Precision Outer-Conductor Tube 

0900-9782 Adaptor Flange 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 



SPECIFICATI _ONS C\oq ._ L.~ s 
Insertion Loss: less than 0.004 v( B. ~ 900 LZS 
Voltage: 3000 volts peak. _ ype -

Frequency Range: De to 9 Gc/s. 
Characteristic Impedance: 50 ohms, ±0.065% 
VSWR : less than 1.0005 + 0.0002 x fc •. 
Repeatability: Within (0 .010 + 0.003 x fa.)%. 
Leakage : Better than 130 dB below signal. 

DESCRIPTION 

T he Type 900-LZ5 Reference A ir Line is a section 
of precision coax1al transmission line fitted with 
G R900 connector coupling hardware at each end. The 
inner conductor, brass with a layer of silver approx­
imately 0.001 inch thick, is ground to a finished 
diameter of 0.24425 inch, + 50 microinches with 
variations less than 25 microinches. The outer con- · 
ductor, also brass with a layer of silver on the inside 
approximately 0.002 inch thick, has an 0.830-inch 
outer diameter; the inner diameter is finished to 
0.5625 inch, +100 microinches. Both conductors are 
stress relieved (to minimize diameter changes due to 
machin ing) and straightened. Inner-conductor length 
is held to +0.0000, -0.0006 inch of the outer con­
ductor. The projecting inner-conductor insert tips are 
fully retractile for di rect contact with the center con­
ductor of the mating GR900 connector. Except for 
the coupl ing hardware which threads directly on the 
outer conductor, there are no "connector" parts as 
such on these air lines, hence no discontinuities. 
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Power: 20 kW up to 1 Mc/s; 20 kW /V f ... above 1 Mc/s. 
DC Contact Resistance (each end, mated with GR9001: Inner REfERENCE 

conductor, < 0.5 milliohm; outer, < 0.07 mi ll iohm. 
Dimens ions : length 2U! in. ; max dia l Yw in. 
Electrica_l Length : 4.997 ± 0.002 em, between end surfaces. C Q A X I A l A I R lIN E 
Net We1ght: 4.0 ounces ( 1 D grams). IS em) 

C A U T I 0 N 50 OHMS 
THE CONTACT SURFACES OF THE INNER AND OUTER 
CONDUCTORS MUST BE PROTECTED, AS NICKS OR 
DENTS CAN IMPAIR ELECTRICAL PERFORMANCE. 
AlWAYS STORE INNER CONDUCTOR INSIDE OUTER 
CONDUCTOR, SUPPORTED BY END PlUGS. 
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In coaxial transmission-] ine systems, a section of uni­
form transmission line is usually used as the im­
pedance standard, since the absolute accuracy of the 
line's characteristic impedance is determined directly 
by the conductor diameters. In this application , the 
Reference Air Line can be used to calibrate any 
immittance-measuring instrument equipped with Type 
900-BT connectors (slotted lines, bridges, reflectom­
eters, etc.) with respect to the 50-ohm standard of 
impedance provided by the air line. Similarly, and 
(if required) simultaneously, the termination error 
can be separated from the measuring-instrument error 
and calibrated against the air-line standard. 

Calibrations are accomplished by use of the air lines 
at frequencies at which they are an odd multiple of a 
quarter-wavelength long. Two measurements of re-

flection coefficient are made, one with a termination 
connected directly to the measuring instrument to be 
calibrated, and one with the termination connected 
through the air l ine to the measuring instrument. 
One-half of the vector sum of the two measured 
reflection coefficients is the reflection error in the 
measuring instrument relative to the air line as a 
standard. One-half of the vector difference of the 
two measured reflection coefficients is the reflection 
error of the termination relative to the air line as a 
standard . 

The fo llowing table lists the frequencies at which 
the Type 900-LZ5 air line is an odd multiple of a 
quarter-wavelength: 

nX/4 F,-equency-Gc/s 
I 1.500 
3 4.500 
5 7.500 

The Type 900-LZ5 air line can also be used as a 
precision time-delay standard of 166.7 picoseconds. 
The line is held to an electrical length variation of 
±0.002 centimeter, which is equivalent to a +0.07 
picosecond delay difference. 

Terminated in a Type 900-WNC Precision Short­
Circuit Termination, the Reference Air Line provides 
a well-defined reactance standard. Th e Type 900-
WNC is a precision-machined, silver-plated body with 
GR900 coupling hardware and a center contact, 
needed to engage the tip and thereby support the 
center conductor of the reference air line. This termi­
nation places the short exactly at the contact surfaces. 
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• • 
the Reference Air Line can be used as a 

dielectric sample holder for dielectric-constant and 
loss-tangent measurements. 

For optimum performance, the end surfaces must 
be free of dust and grime. Use any commercial solvent 
to degrease the butt surfaces of the conductors, and use 
a mild detergent solution to remove dirt. 

If satisfactory operation is not obtained, inspect 
the end surfaces for nicks or protrusions (however 
minor). Save the red plastic end plugs supplied and 
use them to protect these surfaces. Altl'a)'s store tl'itb 
both end pl11gJ i11 place. 
REFERENCES 

Oper.Jiing INslrttclionr. T)/Je 900-LB Precision Slolled Line. 
General Radio Company. Wtst Concord. Mass., 1964. 
A. E. Sanderson, "A New High-Precision Method for the 
Measurement of the VSWR of Coaxial Connectors," IRE 
TrttJIS<Iclious OJI Mm·owcu•e Theory <IJid TecbJliques, Vol. 
.l\[TT-9, No. 6, November, 1961, pp 524-528. Available free 
from General Radio Co. as Reprint No. A-92. 
A. E. Sanderson, ''An Accurate Substitution Method of 
Measuring the VSWR of Coaxial Connectors," The Micro­
u•,lre Joumal, Vol. 5, No. I January, 1962, pp 69-73. 
Available free from General Radio Co. as Reprint No. A-95. 
]. Zorzy, "Precise Impedance .Measurements with Emphasis 
on Connector VSWR Measurements," Instrument Society of 
America, Preprint No. 47.4.63, September, 1963. Available 
free from General Radio Co. as Reprint No. B-20. 

INSTALLATION 

To install the Reference Air Line in a GR900 test 
setup, proceed as follows (see photo) : 

a . Thread the locking nut back off the gear ring 
of the GR900 connector on the measuring instrument 

c~.,_ 

and slide the nut ~ .e stop, to expose the threads. 
b. Carefully insert the inner conductor of the air 

line through the outer conductor, so that the critical 
surfaces don't scratch one another. 

c. Grasp the line at the load end. With the slit of 
the mounting tool placed over the insert tip, press 
the tool against the gear ring, with the tip centered 
in the line. 

d. Place the other end of the line against the in­
strument connector, so that the insert tip enters the 
center contact and the gear-ring teeth mesh. 

e. Press the line against the instrument, with the 

oppos ing sets of teeth engaged. T~ 1 the air-line 
locking nut on the gear ring of the instrument con­
nector with the free hand. 

f_ Switch hands at the load end of the line, but 
maintain pressure on the mounting tool. 

g. Center the insert tip in the center contact of 
the load connector. Move the connectors together 
until they almost touch the mounting tool. 

h. Orient the teeth of the load connector to mesh 
with those of the line and remove the mounting tool. 

i. Complete the installation of the load connector, 
as above. Retain the mounting tool. 

GR900 PRECISION COAXIAL ELEMENTS 
ADAPTORS 
T;•pe FuncJioJl 

900-0874 Connects to GR874 
900-QBJ Con nects to type- BNC Plug 
900-QBP Connects to type-BNC Jack 
900-QCJ Connects to type-C Plug 

900-QCP Connects to type-C Jack 
900-QNJ Conne cts to type-N Plug 

900-QNP Connects to type- N Jack 

900-QTNJ Connects to type-TNC Plug 

900-QTNP Connects to type-TNC Jack 

AIR LINES - PRECISION 
900-l1 0 

900- l15 

900- l 3 0 

Phase, Time-Delay & Impedance Standard - 1 0 em 

Phase , Time- Delay & Impedance Standard - 1 5 em 

Phase , Time-Delay & Impedance Standard- 30 em 

AIR LINES- REFERENCE 
900-LZS Ultrap recise Impedance Standard- 5 em 

900- LZ6 Ultraprecise Impedance Standard - 6 em 

900- LZ7H Ultraprecise Impedance Standard - 7 .5 em 
900- LZ1 0 

900-LZ15 

900-LZ30 

Ultrap recise Impedance Standard - 1 0 em 

Ultraprecise Impedance Standard- 15 em 

Ultrapreci se Impedance Standard- 30 em 

CONNECTOR & CONNECTOR KITS 

Type 

900- BT 

900-AB 

900-AC 

900-AP 

Function 

GR900 Preci sion Connector 

GR900 Coupl ing Hardware Kit 

GR900 Contact & Coupling Hardware Kit 

GR900 Coupling Hardware & Center Tip 

{for cu stom reference a ir line use) 

TERMINATIONS 

900-WSO 

900-WO 

900-WN 

900- WNC 

900-WNE 

5 0 -0hm Standard 

Precision Open Circuit 

Precision Short Circuit 

Refe rence line Short Circuit 

Short Circuit I Cop lanar w ith Type 900-WOl 

MISCELLANEOUS 

900-LB 

1640-A 
900-TOK 

900-TUA 

Precis ion Slotted line 

Slotted line Recorder System 
GR900 Connector Tool Kit 

Orthomatch Tuner 

0900-9508 Precision Inner-Conductor Rod 

0900-9509 Precision Outer-Conductor Tube 

0900-9782 Adaptor Flange 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 
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SPECIFICATI _ONS 500- L% ~ 
lnse rt oon Loss : Less than 0.005 vt( '3. T 900 LZ6 'G 

Frequency Range: De to 9 Gc/ s. 
Characteristic Impedance: 50 ohms, ± 0.065 % 
VSWR : Less than 1.0005 + 0.0002 x fo •. 
Repeatabi li ty : Within (0 .010 + 0.003 x fo . ) %. 
Leakage : Better than 130 dB below signal. 
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DESCRIPTION 
T he Type 900-LZ6 Reference Ai r Line is a section 
of precision coaxial transmission line fitted with 
GR900 connector coupling hardware at each end. The 
inner conductor, brass with .a layer of silver approx­
imately 0.001 inch thick, is ground to a finished 
diameter of 0.24425 inch, -+- 50 microinches with 
variations less than 25 microinches. The outer con­
ductor, also brass with a layer of silver on the inside 
approximately 0.002 inch thick, has an 0.830-inch 
outer diameter ; the inner diameter is finished to 
0.5625 inch, -+- 100 microinches. Both conductors are 
stress relieved (to minimize diameter changes due to 
machining) and straightened . Inner-conductor length 
is held to + 0.0000, - 0.0006 inch of the outer con­
ductor. The projecting inner-conductor insert tips are 
fully retractile for direct contact with the center con­
ductor of the mating GR900 connector. Except for 
the coupling hardware which threads directly on the 
outer conductor, there are no "connector" parts as 
such on these air lines, hence no discontinuities. 
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Voltage : 3000 volts peak. _ ype -
Power: 20 kW up to 1 Mc/ s; 20 kW/Vfuc above 1 Mc/s. 
DC Contact Resistance (each end, mated w ith GR900l : Inner 

conductor, < 0.5 milliohm; outer, < 0.07 milliohm. 
Dimens ions : Length 21/z in. ; max dia P/w in. 
Electrical Length: 5.996 ± 0.002 em. between end surfaces. 
Net Weight : 5.0 ounces (140 grams) . 

CAUTION 
THE CONTACT SURFACES OF THE INNER AND OUTER 
CONDUCTORS MUST BE PROTECTED, AS NICKS OR 
DENTS CAN IMPAIR ELECTRICAL PERFORMANCE. 
ALWAYS STORE INNER CONDUCTOR INSIDE OUTER 
CONDUCTOR, SUPPORTED BY END PLUGS. 
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In coaxial transmission-line systems, a section of uni­
form transmission line is usually used as the im­
pedance standard, since the absolute accuracy of the 
line's characteristic impedance is determined directly 
by the conductor diameters . In this application, the 
Reference Air Line can be used to calibrate any 
immittance-measuring instrwnent equipped with Type 
900-BT connectors (slotted lines, bridges, reflectom­
eters, etc. ) with respect to the 50-ohm standard of 
impedance provided by the air li ne. Similarly, and 
(if required) simultaneously, the termination error 
can be separated from the measuring-instrument error 
and calibrated against the air-line standard . 

Calibrations are accomplished by use of the air lines 
at frequencies at which they are an odd multiple of a 
quarter-wavelength long. T wo measurements of re-

REFERENCE 

COAXIAL AIR LINE 
50 OHMS 

(6 em) 
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flection coefficient are made, one with a termination 
connected directly to the measuring instrument to be 
cali brated, and one with the termination connected 
through the air l ine to the measuring instrument. 
One-half of the vector sum of the two measured 
reflection coefficients is the reflection error in the 
measuring instrument relative to the air line as a 
standard. One-half of the vector difference of the 
two measured reflection coefficients is the reflection 
error of the termination relative to the air l ine as a 
standard . 

The following table lists the frequencies at which 
the Type 900- LZ6 air line is an odd multiple of a 
quarter-wavelength : 

n"h/4 Frequency-Gels 
1 1.250 
3 3.750 
5 6.2'50 
7 8.750 

The Type 900- LZ6 air line can also be used as a 
precision time-delay standard of 200.0 picoseconds. 
The line is held to an electrical length variation of 
-+-0.002 centimeter, which is equivalent to a -+- 0.07 
picosecond delay difference. 

Terminated in a Type 900-WNC Precision Short­
Circuit Termination, the Reference Air Line provides 
a well-defined reactance standard . The Type 900-
WNC is a precision-machi ned, silver-plated body with 
GR900 coupling hardware and a center contact, 
needed to engage the tip and thereby support the 
center conductor of the reference ai r line. T his termi­
nation places the short exactly at the contact surfaces . 
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,. 
, the Reference Air Line can be used as a 

dielectric sample holder for dielectric-constant and 
loss-tangent measurements. 

For optimum performance, the end surfaces must 
be free of dust and grime. Use any commercial solvent 
to degrease the bvtt surfaces of the conductors, and use 
a mild detergent solution to remove dirt. 

If satisfactory operation is not obtained, inspect 
the end surfaces fo r nicks or protrusions (however 
minor). Save the red plastic end plugs supplied and 
use them to protect these surfaces. Always store with 
both end pl11gs in place. 

REFERENCES 
Oper.tting lnslmctions. T JPe 900-LB P,.ecisiou Sloll ed Line, 
General Radio Company, West Concord, Mass., 1964. 
A. E. Sanderson, "A New High-Precision Method for the 
Measurement of the VSWR of Coaxial Connectors," IRE 
Tt·amactions 0 11 Mtcrowave Theory and Techniques, Vol. 
MTT-9, No. 6, November, 1961, pp 524-528. Available free 
from General Radio Co. as Reprint No. A-92. 
A. E. Sanderson, ''An Accurate Substitution Method of 
Measuring the VSWR of Coaxial Connectors," The Micro­
wave Joumal, Vol. 5, No. l January, 1962, pp 69-73 . 
Available free from General Radio Co. as Reprint No. A-95. 
J. Zorzy, "Precise Impedance Measurements with Emphasis 
on Connector VSWR Measurements," Instrument Society of 
America, Preprint No. 47 .4.63, September, 1963. Available 
free from General Radio Co. as Reprint No. B-20. 

INSTALLATION 
To install the Reference Air Line in a GR900 test 

setup, ·proceed as follows (see photo) : 
a. Thread the locking nut back off the gear ring 

of the GR900 connector on the measuring instrument 

and slide the nut ( .e stop, to expose the threads. 
b. Carefully inserr the inner conductor of the air 

line through the outer conductor, so that the critical 
surfaces don't scratch one another. 

c. Grasp the line at the load end. With the slit of 
the mounting tool placed over the insert tip, press 
the tool against the gear ring, with the tip centered 
in the line. 

d. Place the other end of the line against the in­
strument connector, so that the insert tip enters the 
center contact and the gear-ring teeth mesh. 

e. Press the line against the instrument, with the 

opposing sets of teeth engaged. 1\. l the air-line 
locking nut on the gear ring of the mstrwnent con­
nector with the free hand. 

f. Switch hands at the load end of the line, but 
maintain pressure on the mounting tool. 

g. Center the insert tip i.n the center contact of 
the load connector. Move the connectors together 
unti l they almost touch the mounting tool. 

h. Orient the teeth of the load connector to mesh 
with those of the line and remove the mounting tool. 

i. Complete the installation of the load connector, 
as above. Retain the mounting tool. 

GR900 PRECISION COAXIAL ELEMENTS 
ADAPTORS 
T ype Functiou 

900-0874 Connects to GR874 
900-QBJ Connects to type-BNC Plug 
900-QBP Connects to type-BNC Jack 
900-QCJ Connects to type-C Plug 
900-QCP Connects to type-C Jack 

900-QNJ Connects to type-N Plug 

900-QNP Connects to type-N Jack 

900-QTNJ Connects to type-TNC Plug 

900-QTNP Connects to type-TNC Jack 

AIR LINES- PRECISION 
900-l10 

900-l15 

900-l30 

Phase, Time-Delay & Impedance Standard - 1 0 em 

Phase, Time- Delay & Impedance Standard- 15 em 

Phase, Time-Delay & Impedance Standard- 30 em 

AIR LINES - REFERENCE 
900-lZS Ultraprecise Impedance Standard - 5 em 

900-lZ6 Ultraprecise Impedance Standard - 6 em 

900-lZ7H Ultraprecise Impedance Standard- 7 .5 em 
900-lZ1 0 

900-lZ1 5 

900-lZ30 

Ultraprecise Impedance Standard - 1 0 em 

Ultra precise Impedance Standard - 1 5 em 

Ultraprecise Impedance Standard- 30 em 

CONNECTOR & CONNECTOR KITS 

T ype 

900-BT 

900-AB 

900-AC 

900-AP 

FutJction 

GR900 Precision Connector 

GR900 Coupling Hardware Kit 

GR900 Contact & Coupling Hardware Kit 

GR900 Coupling Hardware & Center Tip 

(for custom reference air line usel 

TERMINATIONS 

900-W50 

900-WO 

900-WN 

900-WNC 

900-WNE 

50-0hm Standard 

Precision Open Circuit 

Precision Short Circuit 

Reference line Short Circuit 

Short Circuit (Coplanar with Type 900-WOl 

MISCELLANEOUS 

900-lB 

1640-A 
900-TOK 

900-TUA 

Precision Slotted line 

Slotted line Recorder System 
GR900 Connector Tool Kit 

Orthomatch Tuner 
0900-9508 Precision Inner-Conductor Rod 

0900-9509 Precision Outer-Conductor Tube 

0900-9782 Adaptor Flange 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 



SPECIFICATIONS 
Insertion Loss: Less than 0.006 V 
Voltage: 3000 volts peak. 

B. $00-Ll7 H 
Type 900-lZ?H 

Frequency Range : De to 9 Gc/ s. 
Characteristic Impedance: 50 ohms, ±0.065% 

VSWR : Less than 1.0005 + 0.0002 x fc •. 

Repeatability: Within (0 .010 + 0.003 x fc.) %. 
Leakage : Better than 130 dB below signal. 

DESCRIPTION 
The Type 900-LZ7H Reference Air Line is a section 
of precision coaxial transmission line fitted with 
GR900 connector coupling hardware at each end. The 
inner conductor, brass with a layer of silver approx­
imately 0.001 inch thick, is ground to a finished 
diameter of 0.24425 inch, -+- 50 microinches with 
variations less than 25 microinches. The outer con­
ductor, also brass with a layer of silver on the inside 
approximately 0.002 inch thick, has a:n 0.830-inch 
outer diameter; the inner diameter is finished to 
05625 inch, -+-100 microinches. Both conductors are 
stress relieved (to minimize diameter changes due to 
machining) and straightened. Inner-conductor length 
is held to +0.0000, -0.0006 inch of the outer con­
ductor. The projecting inner-conductor insert tips are 
fully retractile for direct contact with the center con­
ductor of the mating GR900 connector. Except for 
the coupling hardware which threads directly on the 
outer conductor, there are no "connector" parts as 
such on these air lines, hence no discontinuities. 
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Power: 20 kW up to 1 Mc/ s; 20 kW /Y f"• above 1 Mc/s. 
DC Contact Resistance (each end, mated with GR900l : Inner 

conductor, < 0.5 m illiohm; outer, < 0 .07 milliohm. 

Dimensions: Length 3l!J.G in. ; max dia llfw in . 
Electrical Length : 7.495 ± 0 .002 em, between end surfaces. 
Net Weight: 5.5 ounces ( I60grams) . 

CAUTION 
THE CONTACT SURFACES OF THE INNER AND OUTER 
CONDUCTORS MUST BE PROTECTED, AS NICKS OR 
DENTS CAN IMPAIR ELECTRICAL PERFORMANCE. 
ALWAYS STORE INNER CONDUCTOR INSIDE OUTER 
CONDUCTOR, SUPPORTED BY END PLUGS. 
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In coaxial transmission-J .ine systems, a section of uni­
form transmission line is usually used as the im­
pedance standard, since the absolute accuracy of the 
line's characteristic impedance is determined directly 
by the conductor diameters. In this application, the 
Reference Air Line can be used to ca.librate any 
immittance-measuring instrument equipped with Type 
900-BT connectors (slotted lines, bridges, reflectom­
eters, etc.) with respect to the 50-ohm standard of 
impedance provided by the air line. Similarly, and 
(if required) simultaneously, the termination error 
can be separated from the measuring-instrument error 
and calibrated against the air-line standard. 

Calibrations are accomplished by use of the air lines 
at frequencies at which they are an odd multiple of a 
quarter-wavelength long. Two measurements of re-

REFERENCE 

COAXIAL AIR LINE 
50 OHMS 

17.5 cml 
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flection coefficient are made, one with a termination 
connected directly to the measuring instrument to be 
calibrated, and one with the termination connected 
through the air line to the measuring instrument. 
One-half of the vector sum of the two measured 
reflection coefficients is the reflection error in the 
measuring instrument relative to the air line as a 
standard. One-half of the vector difference of the 
two measured reflection coefficients is the reflection 
error of the termination relative to the air line as a 
standard . 

The following table lists the frequencies at which 
the Type 90o"-LZ7H air line is an odd multiple of a 
quarter-wavelength: 

nA/4 Frequeucy - Gel s n"A/4 Frequency - Gc/s 
l l.OOO 7 7 .000 

3 3.000 9 9.000 
5 5.000 

The Type 900-LZ7H air line can also be used as a 
precision time-delay standard of 250.0 picoseconds. 
The line is held to an electrical length variation of 
±0.002 centimeter, which is equivalent to a ±0.07 
picosecond delay difference. L 

Terminated in a Type 900-WNC Precision Short- C 
Circuit Termination, the Reference Air Line provides C 
a well-defined reactance standard. The Type 900-
WNC is a precision-machined, silver-plated body with r 
GR900 coupling hardware and a center contact, 'l' 
needed to engage the tip and thereby support the 
center conductor of the reference air Jme. This termi­
nation places the short exactly at the contact surfaces. 
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It .. 
, the Reference Air Line can be used as a 

dielectric sample holder for dielectric-constant and 
loss-tangent measurements. 

For optimum performance, the end surfaces must 
be free of dust and grime. Use any commercial solvent 
to degrease the butt surfaces of the conductors, and use 
a mild detergent solution to remove dirt. 

If satisfactory operation is not obtained, inspect 
the end surfaces for nicks or protrusions (however 
minor). Save the red plastic end plugs supplied and 
use them to protect these surfaces. Alwa')'S store with 
both end plugs in place. 
REFERENCES 
Operating Instructions, T ype 900-LB Precision Slotted Line, 
General Radio Company, W est Concord, Mass., 1964. 
A. E. Sanderson, "A New High-Precision Method for the 
Measurement of the VSWR of Coaxial Connectors," IRE 
Transactions 011 Mhrowave Theory a1Jd Techniques, Vol. 
MIT-9, No. 6, November, 1961, pp 524-528. Available free 
from General Radio Co. as Reprint No. A-92 . 
A. E. Sanderson, "An Accurate Substitution Method of 
Measuring the VSWR of Coaxial Connectors," The M iet·o­
wave Journal, Vol. 5, No. 1 January, 1962, pp 69-73 . 
Available free from General Radio Co. as Reprint No. A-95. 
]. Zorzy, "Precise Impedance Measurements with Emphasis 
on Connector VSWR Measurements,' " Instrument Society of 
America, Preprint No. 47.4.63, September, 1963. Available 
free from General Radio Co. as Reprint No. B-20. 

INSTALLATION 

To install the Reference Air Line in a GR900 test 
setup, proceed as follows (see photo) : 

a. Thread the locking nut back off the gear ring 
of the GR900 connector on the measuring instrument 

o..~ slide the nut t( ~ stop, to expose the threads . 
b. Carefully insert the inner conductor of the air 

line through the outer conductor, so that the critical 
surfaces don't scratch one another. • 

c. Grasp the line at the load end. With the slit of 
the mounting tool placed over the insert tip, press 
the tool against the gear ring, with the tip centered 
in the line. 

d. Place the other end of the line against the in­
strument connector, so that the insert tip enters the 
center contact and the gear-ring teeth mesh. 

e. Press the line against the instrument, with the 

opposing sets of teeth engaged. Tli • the air-li11e 
locking nut on the gear ring of the instrument con­
nector with the free hand. 

.f. Switch hands at the load end of the line, but 
maintain pressure on the mounting tool. 

g. Center the insert tip in the center contact of 
the load connector. Move the connectors together 
until they almost touch the mounting tooL 

h. Orient the teeth of the load connector to mesh 
with those of the line and remove the mounting tool. 

i. Complete the installation of the load connector, 
as above. Retain the mounting tool. 

GR900 PRECISION COAXIAL ELEMENTS 
ADAPTORS 
T ype Functio11 

900-0874 Connects to GR874 
900-QBJ Connects to type-BNC Plug 
900-QBP Connects to type-BNC Jack 
900-QCJ Connects to type-C Plug 
900-QCP Connects to type-C Jack 

900-QNJ Connects to type-N Plug 

900-QNP Connects to type-N Jack 

900-QTNJ Connects to type-TNC Plug 

900-QTNP Connects to type-TNC Jack 

AIR LINES - PRECISION 
900-LlO 

900-l1 s 
900-l30 

Phase, Time-Delay & Impedance Standard - I 0 em 

Phase, Time-Delay & Impedance Standard - 1 S em 

Phase, Time-Delay & Impedance Standard - 30 em 

AIR LINES- REFERENCE 
900-LZS Ultraprecise Impedance Standard - S em 

900-lZ6 Ultraprecise Impedance Standard - 6 em 

900-lZ7H Ultraprecise Impedance Standard- 7 .5 em 
900-LZI 0 

900-LZ1 s 
900-lZ30 

Ultraprecise Impedance Standard- 10 em 

Ultraprecise Impedance Standard - 1 S em 

Ultraprecise Impedance Standard - 30 em 

CONNECTOR & CONNECTOR KITS 

Type 

900-BT 

900-AB 

900-AC 

900-AP 

Function 

GR900 Precision Connector 

GR900 Coupling Hardware Kit 

GR900 Contact & Coupling Hardware Kit 

GR900 Coupling Hardware & Center Tip 

(for custom reference air line use) 

TERMINATIONS 

900-WSO 

900-WO 

900-WN 

900-WNC 

900-WNE 

SO-Ohm Standard 

Precision Open Circuit 

Precision Short Circuit 

Reference Line Short Circuit 

Short Circuit (Coplanar with Type 900-WOl 

MISCELLANEOUS 

900-lB 

1640-A 
900-TOK 

900-TUA 

Precision Slotted line 

Slotted line Recorder System 
GR900 Connector Tool Kit 

Orthomatch Tuner 

0900-9508 Precision Inner-Conductor Rod 

0900-9509 Precision Outer-Conductor Tube 
0900-9782 Adaptor Flange 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 



DESCRIPTION 
The 900-MP is a two-port minimum-loss network 

for matching 50-ohm GR900-fitted equipment to 
similarly fitted 75-ohm equipment. It features low 
SWR, low leakage, and the excellent repeatability 
inherent in GR90o® connectors. The pad is a mini­
mum-loss resistive network for transforming 50 n to 
7 5 n impedance. 

The pad is extremely well matched and has an 
unusually flat attenuation characteristic. The loss is 
5. 72 dB. 

The resistance elements are high-stability metal­
film units deposited on a beryllium-oxide substrate. 

The connector with the dark-colored locking nut 
marks the 75-n end. 

WARNING 
The unit should not be disassembled since toxic dust 
can result if the resistor is accidentally crushed. 
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FREQUENCY- G HZ 

SWR characteristics. 

Frequency: De to 1 GHz, u~ 'o 8.5 GHz. 
Impedance: 50 .nand 75 .n . 

SWR: 1.003 + 0 .003 fGHz for 50·!2 side, 1.01 + 0 .012 fGHz for 
75-.n side. 

Electrical: INPUT : 1 W max continuous. LEAKAGE : > 130 dB 
below signal. INSERTION LOSS: 5.72 dB nominal. 
Mechanical: Mates with GR900·fitted equipment and components. 
DIMENSIONS: 1.06 in . dia X 3 .75 in. long (27X95 mm). 
WEIGHT: 0 .61b (0.3 kg) net, 2 lb (1 kg) shipping. 

APPLICATIONS 
The principal application is the conversion of 

so-n equipment to 75-n, particularly reflectometers 
(network analyzers), and attenuation-measuring 
equipment. Other applications are the conversion of 
so-n detectors, sources, or pads to 75-n. 

Reflectometer (Network Analyzer) 

An example of the conversion of a reflectometer 
and insertion-loss measuring instrument is shown on 
page 2. The example shows the conversion for the 
1641 Reflectometer model that covers the 20-MHz 
to 1.5-GHz frequency range, but applies to any net­
work analyzer. 

There is some loss of accuracy in the measure­
ment of low SWR because of the pad loss. For exam­
ple, if the equivalent directivity or isolation of the 
basic instrument is 43 dB (1.015 SWR), then with 
the insertion of the pad, the directivity is reduced to 
3 5 dB (I . 03 5) in the worst case. The error is insignifi­
cant if the SWR exceeds about 1.15 (23-dB return 
loss). The insertion-loss accuracy is essentially unaf­
fected except in this case also there is a reduction of 
dynamic range because of the pad loss. The system, 
nevertheless, provides a useful measurement capabili­
ty for 75-n measurements. 

Copyright, 1972, by General Radio Company, Concord, Mass., U.S.A . 

If there is a requirement to measure low values of 
SWR accurately, and the reflectometer has a detach­
able sidearm termination, then the reflectometer can 
be converted for 7 5 n by replacing this sidearm 
termination with a precision 7 s-n termination 
(GR 900-W75), and replacing the 900-MP at the "un-

Type 900-MP5o- to -75 ! 

PRECISION 
MATCHING PAD 

FEBRUARY 1972 FORM 0900-0161 A 

known" arm with a GR 900-Q75 adaptor. The direc­
tivity or isolation of the measuring instrument is 
essentially unaffected in this case and there is no loss 
in dynamic range. 

General 
Any SO-n detector or source can be converted 

to 75 n with the 900-MP and appropriate adaptors. 

Mating with 50-·n Connectors 
The GR 900-BT (75 n) connector mates nonde­

structively with the GR 900-BT (50 n) connector. A 
step discontinuity results and the repeatability deteri­
orates. The step-discontinuity capacitance is .025 pF. 
In a matched 7 5-ohm system this produces an SWR 
of approximately I + .024 x fc Hz· At I GHz this is 
1.024 or a return loss of 38 dB. 

CAUTION 
The CONTACT SURFACES OF THE INNER AND 
OUTER CONDUCTORS MUST BE PROTECTED, AS 
NICKS OR DENTS CAN IMPAIR ELECTRICAL 
PERFORMANCE . 

:1 I n.,mJ I 
I 2 

FREQUENCY- GHz ..... , .. 
Attenuation Characteristics 

GR EXPERIMENTER REFERENCES: Copies of articles 
covering entire GR900 line available free. Ask for reprint 
EllS. 
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Typical application of the matching pad, its schematic 
detail appears at upper right. 

MATING OF TYPE 900-BT 
CONNECTORS 

Since only one locking nut may be used , one nut 
must be placed in the storage position. 

A. To store the locking nut, slide it back until the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at the rear of the 
cou piing nut. 

B. · Move the locking nut of the other connector 
back. Align the connectors axially and engage the 
teeth of the centering gear rings in any convenient 
orientation. 

C. Hold the connectors in the joined position, 
thread the active locking nut over the centering gear 
ring of the mating connector, and hand tighten. 

Inner Contact Assembly Removal 
To remove the Inner Contact Assembly on the 

GR900 50-Q connector, use a 1/16 Allen wrench. 
The contact on the 75-Q connector requires a screw­
driver with a .070-inch blade. 

INSPECTION AND CLB UNG 

If satisfactory operation is not obtained, inspect 
the GR900 connector for nicks or protrusions (how­
ever minor) on the butting surface of the outer con­
ductor, and for damage to the inner conductor. The 
spring contact should be inspected to ascertain that 
the segments have not been accidentally bent or 
twisted. Inspect the connector for accumulations of 
dust or grime, which could degrade performance. 

The butt surfaces of the connector must be kept 
clean, both at the outer-conductor junction and at 
the inner-contact junction. When there is evidence of 
dirt packed on these surfaces, or poor make-break 
repeatability , cleaning is necessary. Use of the Type 

900-TOC Cleaning Kit is recommended. Solvents to 
be used are Freon TF, denatured alcohol, synthetic 
methanol, grain alcohol, or petroleum ether. Liquid 
cleaning is generally more effective than dry cleaning; 
abrasive cleaning can remove the protective plating 
and is not recommended. Removal of the contact 
may be necessary for adequate inner-conductor clean­
ing. 

NOTE 
Although the inner conductor is not firmly keyed to 
the bead and body assembly , the clamping action of 
the Teflon is usually sufficient to prevent rotation of 
the inner conductor under normal use. 

ADAPTORS 

GR900® COAXIAL ELEMENTS AND EQUIPMENT----------, 

CONNECTOR AND CONNECTOR KITS 
Type 

900-0874 

900-0AP7 

900-0BJ 

900-0SP 

900-0CJ 

900-0CP 

900-0MMJ 

900-0MMP 

900-0NJ 

900-0NP 

900-QPF7 

900-0SCJ 
900-0SCP 

900-0TNJ 

900-0TNP 

900-09 

Funa ion 
Connects to GR874 

Connects to Amphenol Precision 7 mm 

Connects to type-BNC Plug 

Connects to type-BNC-Jack 

Connects to type-C Plug 

Connects to type-C Jack 

Connects to type-OSM.Piug 

Connects to type-OSM ·Jack 

Connects to type-N Plug 

Connects to type-N Jock 

Connects to Preciflx 7 mm 

Connects to type-SC Plug 
Connects to type-SC Jack 

Connects to type-TNC Plug 

Connects to type-TNC Jack 

Connects to binding posts 

• Reg. Trademark, Omni-Specrro, Inc., Southfield, Mich. 

Type 
900-BT 

900-AB 

900-AC 

900-AP 

900-C9 

900-C58 

900-PICM 

900-PICMR 

Function 
GR900 Precision Connector 

GR900 Coupling Hardware Kit 

GR900 Contact & Coupling Hardware Kit 
GR900 Coupl ing Hardware & Center Tip 

(for custom reference air line use) 

GR900 Precision Cable Connector (RG-9/U) 

GR900 Precision Cable Connector (RG-58/U) 

GR900 Panel Mounting Kit 

GR900 Panel Mounting Kit (Rotatable) 

AIR LINES - PRECISION 
900-ll 

900-llO 

900-l15 

900-LlO 

Phase, Time-Delay & Impedance Standard- 3 em 

Phase, Time-Delay & Impedance Standard- 10 em 

Phase, Time-Delay & Impedance Standard- 15 em 

Phose, Time-Delay & Impedance Standard- 30 em 



GR EXPERIMENTER REFERENCES: Copies of articles 
covering entire GR900 line available free. Ask fer reprint 
Ell5 . 

DESCRIPTION 
The Type 900-PKM Panel Mounting Kit is used to 
convert the GR900 Precision Coaxial Connector, in 
both rigid-line (Type 900-BT) and flexible cable 
(Type 900-C9) versions, to a panel-mount configura­
tion. The kit permits connection through an instru­
ment panel. Or, it permits the connector to be attached 
to the exterior surface of a coaxial device, such as a 
directional coupler, when a sufficiently strong rigid­
line section is not available for mounting the con­
nector. 

The kit consists of a GR900 centering-gear ring 
combined with a surface-mounting flange. In use, it is 
substituted for the gear ring furnished with the con­
nector and requires also that the connector locking nut 
be removed. The locking nut 011 the mating GR900 
connector obviates the need for one on this side of the 
junction. 

--1 OA69 

<& -: ~-

rffi+ 0938 0 469 r-
rr ~ ~--

1 --1. 1L\ 1A 
0938 :12 

0 .13601A (# 29 0RILL) II~ OIA FOR BAC K-

OR 4- 40 TAP HOLE OF-PANEL MOUNT) 

DIMENSIONS IN INCHES 
MINIMUM SPACING ti- INCH ON CENTERS 

FOR MULTIPLE MOUNTING ~ 

Mounting surfoce 
preparation. 

--TYPE 900-TOK JL KIT 
1. Open-End Wrench 
2. Co1.1pling-Hut 

Torque Wrench 
3. Inner-Conductor 

Torque Wrench 

.C. Gear Wrench 
5 . Inner-Conductor Plier 
6. Bead Pu,her 
7. Inner-Conductor 

Injector 
8. Bead Compres­

sion Sleeve 
9 . Sprln;-Conta~;t Wrench 

3 

CAUTION 
THE CONTACT SURFACES OF THE INNER AND OUTER 
CONDUCTORS MUST BE PROTECTED, AS NICKS OR 
DENTS CAN IMPAIR ELECTRICAL PERFORMANCE. 

The conversion does not degrade connector per­
formance and at any time the connector can be re­
turned to its regular connguration. 

SURFACE PREPARATION 
The drawing shows the dimensions for holes needed 
in the mounting surface to accept the converted con­
nector; possible mounting conngurations are shown in 
the adjacent figure. 

CONNECTOR PREPARATION 
The centering-gear-ring and the locking-nut coupling 
system of the connector must be removed to make 
room for the kit flange. The center conductor should 
not be altered. 

To remove the ring and nut, engage the gear-ring 
wrench ( 4) in the centering-gear ring and slide the 
locking nut forward, to expose the wrench flats on the 
connector outer conductor. Hold the outer conductor 
with the 11/16-inch open-end wrench (l) and un­
screw the gear-ring and locking nut assembly from 
the connector (rotate counterclockwise) . Remove the 
tools. 

Copyright, 1966, by Gene ral Rad io Co mpany. West Con cord, Massachuse tts, U.S.A. 

Type 900-PKM, -PKMR -PANEL MOUNTING KIT 
(for GR900 Connectors) 

Ju ne, 1969 Form 0900-01068 

coedol celtle Hone• behind panel 

Panel-mounting conflgu roti ons. 

INSTALLATION 
CAN PASS THROUGH HOlE (EITHER WAY) 
If the component is free and can also be fitted through 
the 1 1/32-inch hole, then the adaptor flange should 
be mounted on the component first. It should be .J 
tightened to about 6-ft-lb, the release point of the C 
torque wrench (2). The adaptor flange should then be C 

Type 900-BT 
Connector 

disassembly 

Pri nted in U.S .A. 
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fasrc:ned to the panel with the four screws supplied. 
CANNOT PASS THROUGH HOLE (ONE WAY) 
If the component mu~t be brought in from the rear of 
the panel, insert it through the hole, attach the adaptor 
flange, and tighten the flange to about 6-ft-lb, the 
release point of the torgue wrench (2). Fasten the 
flange to the panel wi th the four screws supplied. 
SPECIAL MOUNTING 
When the Type 900-PKM must be mounted on a 
permanently affixed component behind a panel, or for 
any reason the component with the Type 900-PKM 
installed must be mounted from behind the panel, the 
hole must be of 1-3/32 ±~182 inch diameter (instead 
of 1-1/32-inch) . Some sacrifice in appearance results 
because the mounting-screw heads are close to the 
edge of the large hole. 

The panel should not be thicker than about ¥.!-inch, 
because sufficient exposure of the locking nut on the 
connecting device must remain to ensure adequate 
gripping surface. 

Mo~nting 

dimensions. 

CONNECTOR BODY 

INNER 
CONTACT ASSEMBLY 

INNER CONDUCTOR 

INSULATOR 

DIMENSIONS 
IN INCHES 

MOUNTING 
FLANGE 

I 1 44~- tb~ 

GR9QQ® COAXIAL ELEMENTS AND EQUIPMENT ___ ...... 

ADAPTORS 
Type 

900-Q874 

900-QAP7 

900-QBJ 

900-QBP 

900-QCJ 

900-QCP 

900-QMMJ 

900-QMMP 

900-QNJ 

900-QNP 

900-QPF7 

900-QSCJ 

900-QSCP 

900-QTNJ 

900-QTNP 

900-Q9 

Function 
Connects to GR874 

Connects to Amphenol Precision 7 mm 

Connects to type-BNC Plug 

Connects to type-BNC-Jock 

Connects to type-C Plug 

Connects to type-C Jock 

Connects to type-SMA Plug 

Connects to type-SMA Jock 

Connects to type-N Plug 

Connects to type-N Jack 

Connects to Precifix 7 mm 

Connects to type-SC Plug 

Connects to type-SC Jock 

Connects to type-TNC Plug 

Connects to type-TNC Jock 

Connects to binding posts 

AIR LINES- PRECISION 
900-l3 

900-LI O 

900-l15 

900-L30 

Phase, Time-Delay & Impedance Standard - 3 em 

Phose, Time-Delay & Impedance Standard- 10 em 

Phase, Time-Deloy & Impedance Standard- 15 em 

Phase, Time-Delay & Impedance Standard- 30 em 

AIR LINES - REFERENCE 
900-LZ3 

900-LZS 

900-LZ6 

900-LZ7H 

900-LZ10 

900-LZ15 

900-LZ30 

Ultroprecise Impedance Standard - 3 em 

Ultraprecise I mpedonce Standard - 5 em 

Ultraprecise Impedance Standard- 6 em 

Ultraprecise Impedance Standard -7.5 em 

Ultroprecise Impedance Standard - 10 em 

Ultraprecise Impedance Standard- 15 em 

Ultraprecise Impedance Standard- 30 em 

TYPE 900-LB PRECISION SLOTTED LINE 

CONNECTOR AND CONNECTOR KITS 
Type 

900-BT 

900-AB 

900-AC 

900-AP 

900-C9 

900-C58 

900-PKM 

900-PKMR 

Function 
GR900 Precision Connector 

GR900 Coupling Hardware Kit 

GR900 Contact & Coupling Hardware Kit 

GR900 Coupling Hardware & Center Tip 
(for custom reference air line ustt) 

GR900 Precision Cable Connector (RG-9/U) 

GR900 Precision Cable Connector (RG-58/U) 

GR900 Panel Mounting Kit 

GR900 Panel Mounting Kit (Rotatable) 

TERMINATIONS 
900-WSO 

900-WI OO 

900-W200 

900-WO 

900-W04 

900-WN 

900-WNC 

900-WNE 

900-WN4 

900-WR110 

900-WR120 

900-WR150 

50-0hm Standard 

100-0hm Standard 

200-0hm Standard 

Precis ion Open Circuit 

Open Circu it (for standards) 

Precis ion Short Circuit 

Reference line Short Circuit 

Short Circuit (Coplanar with Type 900-WO) 

Short Circu it (for standards) 

Standard Mismatch (VSWR = 1.1) 

Standard Mismatch (VSWR = 1.2) 

Standard Mismatch (VSWR = 1.5) 

MISCELLANEOUS 
900-EL 

900-G6 

900-M 

900-TOC 

900-TOK 

900-TUA 

900-TUB 

0900-9507 
0900-9509 

0900-9782 

0900-9499 

Precision 90° Ell 

6 dB Attenuator 

Component Mount 

GR900 Connector Cleohing Kit 

GR900 Connector Tool Kit 

Tuner (1 .0- 8.5 GHz) 

Tuner (0.25 • 2.5 GHz) 

Precision Inner-Conductor Rod 

Precision Outer-Conductor Tube 

Adaptor Flange 

Rotatable Centering Ring 

TYPE 1640-A SLOTTED LINE RECORDER SYSTEM 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 

GENERAL RADIO COMPANY • WEST CONCORD, MASSACHUSETTS 01781 

• ATLANTA 404 633-6183 • BOSTON 617 646-()"50 • BRIDGEPORT 203 377.0165 • CHICAGO 312 992-0800 • CLEVELAND 216 886-()150 • COCOA BEACH 800 241·5122 • DALLAS 214 637·2240 
• OAVTON 513 434-69/9 • DENVER 303 441-922~ • OETROIT 313 261-1750 • GREENSBORO 919 288-4316 • HARTFORD )\··~ i5'JK /·Iqb • HOUSTON 71::! ·H1·+ ~1117 • HUNTSVILLE 800 241-5122 

• INDIANAPOLIS 317 6:>6-3907 • LOS ANGELES 213 469-6201 • NEW YORK IN.Y .I 712 964-2722 I N.J. I 201 943-3140 • PHILADELPHIA 215 640.8030 • ROCHESTER 315 394-2037 
•SAN DIEGO 714 232-2727 • SAN FRANCISCO '15 948-8233 • SEATTLE 206 454-7545 • SYRACUSE 315 454-9323 • WASHINGTON, D.C. 301 940.1600 

• CANADA • TORONTO 416 247·2171 • MONTREAL ~lt. 737.3673 • OTTAWA 613 23:l4237 •EUROPE•ZURICH 1051) 47 7020 eMUNICH (0811) tlQ 1817 • LONDON 06285-22~7 •PARIS I •·-1 i 



SPECIFICATION 

Frequency: De to 1 GHz. usable to 8.5 GHz. 
Impedance: 50 n ± 0 .3% for 50-n side, 75 n ± 0.5% for 75-n side. 
Electrical: LEAKAGE : > 130 dB below signal. ELECTRICAL 
LENGTH: 4 ± 0.01 em for 50-n side. 0.24 ± 0.005 em for 75-n 
side. 

Mechanical: Mates with GR900·fitted equipment and components. 
DIMENSIONS : 1.06 in . dia X 1.66 in . long (26X42 mm). WEIGHT: 
0 .2 lb (0.1 ·kg) net . 1 lb (0.5 kg) shipping . 

DESCRIPTION 
The Type 900-Q7S adaptor comprises a section 

of so-n transmission-line 4 em long, stepped to a 
short 7 s-n line terminated with the 7 S-n G R900 
Connector. The step is compensated in order to make 
the 4-cm reference plane independent of frequency. 

The adaptor offers a repeatable low-loss connec­
tion between GR900 SO-n and GR900 7S-n-Compo­
nents, without impedance transformation. The 4-cm 
length ties in with the 4-cm length of the Type 
900-WN4 and 900-W04, SO-n short-and-open-circuit 
terminations. The connector with the dark-colored 
locking nut is the 7S-ohm end. 

APPLICA liONS 
Reflectometer 

A typical application is in the conversion to 7S-n 
of the terminals of a so-n impedance bridge or 
hybrid fitted with GR900 connectors. This is 
especially useful used on the reference terminal; it 
permits mating with a Type 900-W7S (75-n) Stand­
ard Coaxial Termination. 

With this adaptor, 7S-n SWR measurements can 
be made accurately from values of 1.00 to about 

1.20. For accurate measurements above SWR = 1.20, 
a matching pad, e.g. , GR900-MP, should be em­
ployed. 

INSPECTION AND CLEANING 

If satisfactory operation is not obtained, inspect the 
GR900 connector for nicks or protrusions (however 
minor) on the butting surface of the outer conduc­
tor, and for damage to the inner conductor. The 
spring contact should be inspected to ascertain that 
the segments have not been accidentally bent or 
twisted. Inspect the connector for accumulations of 
dust or grime, which could degrade performance. 

The butt surfaces of the connector must be kept 
clean, both at the outer-conductor junction and at 
the inner-contact junction. When there is evidence of 
dirt packed on these surfaces, or poor make-break 
repeatability, cleaning is necessary. Use of the Type 
900-TOC Cleaning Kit is recommended. Solvents to 
be used are Freon TF, denatured alcohol, synthetic 
methanol, grain alcohol, or petroleum ether. Liquid 
cleaning is generally more effective than dry clean-

Type 900Q75(75 Q) 

COAXIAL 
ADAPTOR 

50 OHMS - 75 OHMS 

FEBRUARY 1972 FORM 0900-0156A 

ing; abrasive cleaning can remove the protective plat­
ing ant;! is not recommended. Removal of the contact 
may be necessary for adequate inner-conductor clean­
ing. 

NOTE Although the inner conductor is not firmly 
keyed to the bead and body assembly, the clamp­
ing action of the Teflon is usually sufficient to 
prevent rotation of the inner conductor under nor­
mal use. 

CAUTION 

THE CONTACT SURFACES OF THE INNER 
AND OUTER CONDUCTORS MUST BE PRO­
TECTED, AS NICKS OR DENTS CAN IM­
PAIR ELECTRICAL PERFORMANCE. 

GR EXPERIMENTER REFERENCES: Copies of articles 
covering entire GR900 line available free. Ask for reprint 
EllS. 



CAUTION 

THE CONTACT SURFACES OF THE INNER AND OUTER 
CONDUCTORS MUST BE PROTECTED, AS NICKS OR 
DENTS CAN IMPAIR ELECTRICAL PERFORMANCE. 

DESCRIPTION 

The Type 900-Q874 Coaxial Adaptor comprises a 
Type 900-BT Precision Coaxial Connector and a 
Type 874-BL Locking Coaxial Connector mounted 
on a short section of precision air line. This adaptor 
is intended to introduce minimum reflections, and, 
to this end, the Type 874-BL connector contains a 
new-design, fully compensated, Type 874 support 
bead. The adaptor mates with both locking and non­
locking Type 874 connectors. 

To ensure a mechanically stable, low-leakage con­
nection, it is recommended that the mating connector 
be a Type 874-BL Locking Coaxial Connector. How­
ever, for those coaxial-line measurements in which 
the reference plane must be determined with maxi­
mum accuracy, it is recommended that the mating 
connector be a Type 874-B (nonlocking) connector. 
The reason for this recommendation is that the non-

1.oa ,..--.---,----r----r:=:=:::::r.--1 
1.06 

~ 1.04~ L~--,--1--+/1 >1 .02~--~~ .... 

2 3 4 5 
FREOUENCY-Gc 

6 7 

VSWR specification for Type 900-0874 Adaptor with plats of 
typical performance when mated with locking ond nonlocking 
Type B74 connectors. The adaptors are tested in pairs to the 
specification for a single adaptor. 

're•"•"cy .. ":: :,~: : ~CA( ON S ~0 0 • ~ '74 
VSWR: Less than 1.000 + 0.015 x fee up to 1 Gc; l.OLO 

+ 0.005 x foe from 1 to 7 Gc. 
Leakage: Better than 110 db below signal. 
Voltage: 1500 volts peale _ 
Power: 10 kilowatts up to 1 Me; 10 kw/v' fuc above 1 Me. 
Electrical Length: 6.50 ±0.04 em (see section view). 
Dimensions: Length, 2-9/16 inches ( 66 mm); maximum 

diameter, 1-1/16 inch (27 mm). 
Net Weight: 3-1/2 ounces (100 grams). 

GENERAL RADIO EXPERIMENTER REFERENCES: 
Volum< 37 No. 2 & 3, February-March , 1963; Volume 37 No. II, 
November, 1963 

Electrical length of Type 900-087 4. 

locking connector (when properly connected) is fully 
engaged, with the outer-conductor fingers seating on 
the bead of the mating connector. The locking con­
nector, on the other hand, is designed to/rovide a 
gap between the outer-conductor fingers an the bead 
of the mating connector. This gap is normally 0.020 
inch but can vary from 0.006 to 0.042 inch. 

A plot of typical VSWR characteristics for the 
Type 900-Q874 adaptor is gi¥en (left). The electri­
cal length of the adaptor is 6.50 +0.04 em, extend­
ing from the face of the Type 900-BT connector 
to the face of the bead in a mating Type 874-B 
( nonlocking) connector (see the cross-section view). 
This is the same position at which the short circuit 
is applied when a Type 874-WN Short-Circuit 
Termination is employed to obtain a reference. 

APPliCATIONS 
The Type 900-Q874 adaptor is used to connect equip­
ment that contains Type 874 connectors with equip­
ment that contains Type 900-BT connectors. 

Type 900-087 4 

COAXIAL ADAPTOR 

OCTOBER 1963 FORM 0900-0105A 
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The Type 900-Q874 adaptor extends the useful­
ness of the Type 900-LB Precision Slotted Line by 
permitting precision measurements of low-VSWR 
components equipped with Type 874 connectors. 
This combination of slotted line and adaptor is 
recommended when it is necessary to make measure­
ments on components through Type 874 connectors 
to better accuracies than can be achieved with the 
general-purpose Type 874-LBA Slotted Line. 

MATING OF 
TYPE 900-BT 
CONNECTORS 

Since only one locking nut may be used, one nut must 
be placed in the storage position. 

A. To store the locking nut, slide it back until the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at the rear of the C. 
coupling nut. C 
B. Move the locking nut of the other connector back. C 
Align the connectors axially and engage the teeth of ' 
the centering gear rings in any convenient orientation. £. 
C. Hold the connectors in the joined position, thread 
the active locking nut over the centering gear ring 
of the mating connector, and hand tighten. 

Copyright, 1963, by General Radio Company, West Concord, Mass., U.S.A. Printed in U.S.A. 



TYPE 900-TOK TOOL KIT ~. -~ ( RECISION COAXIAL ELEMENTS AND EQUIPMENT( 
I. Open-End Wrench 
2. Cot~pling-Nut 

Torque Wrench 
3 . Inner-Conductor 

Torque Wrencll 
~ . Gear Wrench 
S. Inner-Conductor Plier 
6. Bead Pu1her 
7 . Inner-Conductor 

lniector 
8. Bead Comprei· 

sion Sleeve 
9 . Spring-Contact Wrench 

TYPE 
900-WO 

, TYPE 
_, 0900-9509 

TYPE 
c 0900-9508 

Precision Rod and Tube 

l!tl-"'" ., ---- ·r···• TYPE 900-LlO 

TYPE 
900-QNJ 

~ ~ .• 
lllr- ~ "" /.,, ~ 

Adaptor Flange 

TYPE 900-LB PRECISION SLOTIED LINE TYPE 1640-A SLOTIED LINE RECORDER SYSTEM 

A 50-cm, coaxial slotted line terminated in a Type 
900-BT connector (with the same VSWR characteristics 
as the connector from 300 Me to 9 Gc). It has a char­
acteristic impedance of 50 ohms -+-0.1 %, scale accu­
racy of -+-(0.1 mm + 0.05%), and a constancy of 
probe pickup of -+-0.5%. Residual VSWR is less than 
1.001 + 0.001 x fGc· Supplied complete with vernier­
drive carriage, adjustable probe, tuning stub, and crystal 
detector. 

This complete system automatically and accurately plots 
VSWR's from 1.001 to 1.20 as well as positions of 

minima and reference plane. It consists of a Type 

900-LB Slotted Line linked to a Type 1521-SL Slotted 

Line Recorder, which drives the probe carriage of the 

line and synchronously and faithfully provides a perma­

nent plot of the detector output. 

...---------ORDERING INFORMATION ---------. 

PRECISION COAXIAL ELEMENTS Length Net 
Type inches 1P eight* Code Number Pt·ice 

900-BT Precision Coaxial Connector P!J, 2 oz. 0900-9405 $35.00 
900-LlO Precision Air line 11 0 em) 4 6V2 oz. 0900-9605 85.00 

900-L15 Precision Air Line 115 em) 6 10 oz. 0900-9607 90.00 

900-L30 Precision Air Line 130 em) 12 15 oz. 0900-9613 100.00 
900-Q874 Adaptor to Type 874 2r,, 3% oz. 0900-9883 45.00 

900-QNJ Adaptor, type-N Jack 21h 3V2 oz. 0900-9711 50.00 

900-QNP Adaptor, type-N Plug 2¥,, 4 oz. 0900-9811 50.00 

900-TOK Tool Kit - 2 lb. 0900-9902 95 .00 

900-WN Short-Circuit Termination tv,, 2V2 oz. 0900-9971 9.00 

900-WO Open-Circuit Termination IV,, 2 oz. 0900-9981 9.00 

900-WSO 50-0hm Termination 2 3% oz. 0900-9953 60.00 

0900-9508 Precision Inner-Conductor Rod 27 7 oz. 0900-9508 25.00 
0900-9509 Precision Outer-Conductor Tube 27 2% lb. 0900-9509 35 .00 
0900-9782 Adaptor Flange - 3 oz. 0900-9782 3.50 

PRECISION COAXIAL EQUIPMENT 
900-lB Precision Slotted Line 103f.! lb . 0900·9651 $575 .00 
1640-A Slotted line Recorder System 160 cps! 67 lb. 1640-9701 1875.00 

;~=~~;;;;~;~;·~~~ TYPE 0900-9782 A-Wbb , 

_ TYPE 900-l15 

1640-AQ1 Slotted Line Recorder System (50 cps) 67 lb. 1640-9494 1875.00 

Prices subject to change without notice . •ro convert ounces to grams, multiply by 28; pounds to kg, divide by 2.2 . 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 
TYPE 900-l30 

GENERAL R A D 0 COMPANY 

METROPOLITAN NEW YORK , Brood Ave , at Unden 
Rrdgefield , N .J. 

• CLEVELAND 5579 Pearl Rd . 
Cleveland 29, Ohio 

• LOS ANGELES , 1000 North Seward St . 
Los Angeles 38 , CoL 

WEST CONCORD, MASSACHUSETTS 

• SYRACUSE , Pickard Bldg ., East Molloy 
Syracuse 11 , New York 

DALLAS, 2501-A West Mockingbird Lone 
Doll as 35 , T exos 

• CHICAGO, 6605 Wes1 North Ave , 
Ook Pork , Ill . 

Rd . • PHILADELPHIA, 1150 York Rd . 
Abington , Po . 

• ORLANDO, 113 East Colonial Dr. 
Orlando , Flo . 

• TORONTO, 99 floral Pkwy. 
Toronto 15, Ont. 

• WASHINGTON and BALTIMORE , Rockville Pike at Wall lone 
Rockville , Maryland 

• SAN fRANCISCO , 1186 los Altos Ave . 
Los Altos , Col . 

• MONTREAL , Office 395 , 1255 Laird Blvd , 
Town of Mount Royal, Quebec , Canada 
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Figure 1. The 900-Q9 Adaptor. 

900-Q9 PARTS LIST 

Description Port Number 

Protective Cap: white plastic. 0900-7190 
Adaptor Assembly: has GR900 0900-2410 
Precision Coaxial Connector and 
accepts binding-post assembly (7) 
Inner-Contact Assembly: part of 0900-2000 
adaptor assembly ( 2). 
Nut: provides connection between 0900-6123 
threaded binding-post terminal and 
snap-in Jingers at rear of adaptor 
assembly (2). 
Stud: replaces High terminal on 0900-6121 
instruments with Ytt-28 tapped 
holes. It is then connected to the 
adaptor- assembly via the nut ( 4) . 
Binding Post: can be removed 0938-2022 
from the binding-post assembly 
(7) during installation by remov-
ing the thumb nut (8). t 

Binding-Post Assembly: %-inch 0900-2430 
spaced, Type 938 binding posts. 
The binding posts can be mounted 
on adaptor assembly (2). 
Thumb Nut: secures the remov- 0900-6122 
able binding post ( 6) to the bind-
ing-post assembly (7). 

... 

SPECIFICATIONS 
CONVERSION OF BINDING POSTS TO GR900 CONNECTOR. 
Capacitance: Added by adaptor to Type 938 Binding Posts 
(')4-inch spacing) on 2-terminal bridge, typically 3.55pF, 
not including the 0.155pF fringing capacitance of the 
GR900 connector. 
Inductance: Typically 4.8nH. 
CONVERSION OF GR900 CONNECTOR TO BINDING POSTS. 
(Adaptor plus binding-post assembly) 
Capacitance : Typically 5.2pF. 
Inductance: Typically 10.9nH. 

Purpose 
The 900-Q9 is a dual-purpose adaptor. It provides 

a means to connect (with a minimum of inductance) 
immitance standards e<Juipped with GR900 connec­
tors to instruments with %-inch spaced binding posts 
(Type 938), or with other terminals (Vti-28 thread) 
spaced %-to-1 inch apart. The adaptor can also be 
installed on instruments with GR900 connectors and 
provide %-inch spaced binding posts (Type 938) 
for connection to wire-lead parts to be measured, such 
as capacitors, inductors, and resistors. 

Description 
The 900-Q9 is furnished in a plastic storage box and 
consists of the parts and assemblies shown in Figure 
1 and listed in the accompanying parts list. 

INSTALLATION 

Adaptor Assembly and Installation 
The 900-Q9 Adaptor can be assembled and installed 
as shown in Figures 2 and 3. Refer to the following 
paragraphs for recommended procedures. 

Copyright, 1968, by General Radio Company, West Concord, Massachusetts, U.S.A. 

Type 900-Q9 

ADAPTOR 

GR900 / BINDING POSTS 

JANUARY 1968 FORM 0900-0138A 

Conversion to GR900 Connector 
The adaptor can be installed on instruments with 
%-inch spaced binding posts and on other instru­
ments equipped with Ytt-28 threaded posts or Ytl-28 
tapped holes, spaced %-inch to l-inch apart. Some 
of these instruments are the GR 716 Capacitance 
Bridges, the Boonton Radio Type 260A Q Meter, 
and the Boonton Electronics Model 75 Capacitance 
Bridge. The 900-Q9 will allow these instruments to 
accept precision standards equipped with GR900 Pre­
cision Coaxial Connectors, such as the GR 1405, 1406, 
and 1407 Standard Capacitors. 

To assemble and install the adaptor, see Figures 1 
and 2 (same reference numbers used in both figures), 
and proceed as follows: 

a. Remove the tops from the binding posts on the 
instrument (see note below) . Retain the tops for 
future use. 

N 0 T E 
The binding posts on most GR bridges have 
removable tops. The standard Type 938 binding 
posts, however, have captive tops like those on 
the binding-post assembly supplied as part of 
the 900-Q9 Adaptor. To remove a captive top, 
force the top off the staked body of the post and 
refinish the threaded portion of the body with a 
Ytl-28 die. 

Printed in U.S.A. 
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)Thread nut ( 4) on to the HIGH post. 
c. Snap adaptor assembly ( 2) in place over nut 

( 4) as shown in Figure 2. The LOW post should 
be in the elongated hole in the adaptor base plate. 

d. Thread the top, previously removed in step a, 
on the lower post and tighten securely. 

If the binding posts are Y-!-28 screws (as they are 
on the 260A Q Meter) , remove the HIGH post 
screws and thread the Y-!-28 stud (5) into the in­
strument. Proceed with steps b, c, and d above. 

4 2 

ADAPTOR-ASSEMBLY 
BASE PLATE 

90()..Q9.J 

Figure 2. Conversion of binding posts to GR900 connector. 

When the adaptor is used to connect two-terminal 
standards with a GR900 connector to three-terminal 
bridges, the connections are made to the HIGH 
and the LOW binding posts of the bridge as de­
scribed in steps a through d above. No connections 
are made between the bridge GUARD or GROUND 
binding post and the adaptor or the standard. When 
connected to a three-terminal bridge in this manner, 
the capacitance added by the adaptor is approximately 
4.2 pF, not including the 0.127-pF fringing capaci­
tance of the open GR900 connector. 

Conversion to Binding Posts 
When properly assembled, the 900-Q9 adaptor makes 
available %-inch spaced binding posts for installa­
tion on any instrument equipped with a GR900 con­
nector. For example, wire-lead components can be 

GR900 CONNECTOR 
(ON INSTRUM ENT) 

ADAPTOR -ASSEMBLY 

6 

BASE PLATE 9CIO.Q9.2 

Figure 3. Conversion of a GR900 connector to binding posts 

connected, via the 900-Q9, to the GR 900-LB Pre­
cision Slotted Line, the 1606-B R-F Bridge, or the 
GR 1609 Precision UHF Bridge. 

To assemble the adaptor for this purpose, see 
Figures 1 and 3 (same reference numbers used in both 
figures) , and proceed as follows: 

a. Remove thumb nut (8) from the binding-post 
assembly (7). 

b. Snap binding-post assembly (7) into the rear 
contact fingers of the adaptor assembly (2). 
Binding-post assembly (7) should be posi ­
tioned as shown in Figure 3, with binding 
post ( 6) protruding through the elongated hole 
in the base plate of the adaptor assembly (2). 
If binding post ( 6) is removed during this step, 
align the hole in the post body to correspond 
with the hole in the other binding post when 
it is reinstalled (see Figure 3). 

c. Reinstall and tighten thumb nut (8). 

Mating of GR900 Connectors 
The GR900 Precision Coaxial Connector on the 
900-Q9 will mate with any other GR900 connector. 
Since only one locking nut is used per junction, the 
unused nut is stored at the rear of one of the con­
nectors. The mating procedure is as follows (see 

Figure 4): 
a. To store the locking nut, slide it back until the 

threads engage. Then thread it back off the 
centering gear ring and slide it back as far as 
it will go. 

b. Move the locking nut of the other connector 
back slightly. Align the connectors axially and 
engage the teeth of the centering gear rings in 
any .convenient orientation. 

c. Hold the connectors in the joined position, 
thread the active locking nut over the centering 
gear ring of the mating connector, and hand 
tighten. 

Figure 4 . Mating of GR900 connectors. 

MEASUREMENT CORRECTIONS 

General 
The capacitance added to a pair of open bridge ter­
minals by a 900-Q9 Adaptor will vary slightly with 
the various configurations of different instruments. 
The effect of these variations on capacitance measure­
ments may be eliminated on bridges where the initial 
balance is made with an open circuit by balancing 
the bridge with the adaptor installed on the instru­
ment. This also eliminates the necessity for including 
adaptor capacitance when calculating the change in 
capacitance at the bridge terminals when a capacitance 
standard equipped with a GR900 connector is con­
nected to the adaptor. 

The chart shown in Figure 5 can be used to 
correct for an increase in the effective value of a 
capacitor that is caused by the inductance of the 
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figure 5. Typical increase in effective capacitance resulting from 
the inductance of a 900-Q9 installed an the binding posts of 
an instrument. 

adaptor. This correction is for the inductance of the 
adaptor only, any correction for the internal induc­
tance of the capacitor must be added. 

When the 900-Q9 is used on a bridge where the 
initial balance may be made with the terminals shorted 
(such as the GR 1606, GR 916, or GR 1632) , the 
inductance of the 900-Q9 is included in the initial 
~nd subseguent balances and, therefore, no correction 
1s necessary. 

Binding Pos{ to GR900 
The following expressions may be used to correct for 
the adaptor parameters when using standards equip­
ped with GR 900 conn~tors for calibrating bridges 
and other instruments. These expressions are approxi­
mate and should be used only when the correction is 
small, i.e. for a correction (due to the w 2L.C,2 term in 
equation 1)of 3%, the error in C. will be about 0.1 % . 

(1) 
(2) 

(3) 

C. ;:::::::: C, + w2L.C.2 + c. , 
R •• ;:::::::: R[ 1 + co2 (L.,C., - R2C.,2 )] 

R ~ R + wL.,2 
ev ~ R 

(4) L. ;:::::::: L. + w2L.ZCa +La 
where C. = effective value of the capacitance stan­

dard at the bridge terminals. 

C, = value of capacitance .1dard at its ref-
erence plane, and at the measurement 
frequency. 

c. = capacitance of the adaptor (3.55 pF on 
2-terminal bridge). This may be omitted 
from equation ( 1) if it was included 
in the initial open-circuit balance of the 
bridge as described above. 

c., = combined capacitance of the adaptor 
and resistor. 

R., = effective series resistance at the bridge 
terminals. 

Rev = effective parallel resistance at the bridge 
terminals. 

R = de value of the measured resistor. 
L. = effective value of the standard, added to 

the adaptor. 
L, = value of the standard at the measure­

ment frequency. 
L. = inductance of the adaptor, ( 4.8 nH). 

This may be omitted from equation ( 4) 
if it was included in the initial short:" 
circuit balance of the bridge. 

L., = combined inductance of adaptor and 
resistor. 

(J) = 2r.f. 

GR900 to Binding Posts 
When the adaptor assembly is used to convert a 
GR900 connector to binding posts (on the GR 
1606-B, for example), similar corrections must be 
made. In this arrangement, the inductance of the 
adaptor is about 10.9 nH and the capacitance is 5.2pF. 

Fringe Capacitance 
An open coaxial connector, as shown in. Figure 6, 
has stray (fringe) capacitance ( C1) extending beyond 
the reference plane. A reading with the instrument 
using this connector in the open-circuit state would 
include the internal capacitance (C.) plus the fringe 
capacitance ( Ct). 

' 

INSTRUMENT 

figure 6. Open GR900 connector showing internal capacitance 
(Co) and fringe capacitance (Ct). 

When two coaxial connectors are properly mated, 
the fringe capacitance is eliminated as shown in 
Figure 7. The reference planes of the two con­
nectors effectively become a single plane of reference 
with no stray capacitance existing between them. A 
second reading would include the internal capacitance 
(Co) plus the added capacitance (C,) of the standard 
and its connector. Thus, the fringe capacitance must 
be added to the difference between the two readings 
to obtain the true value of the standard capacitor. 

CAPACITOR 

c. 

Co 

figure 7. Twa GR900 connectors indicating elimination of fringe 
capacitance when connectors are properly mated. 
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SERVICE AND MAINTENANCE 

Contact Cleaning 
The butt surfaces of the GR900 connector must be 
kept clean, both at the outer- and inner-contact junc­
tions. When there is evidence of dirt on these sur­
faces, or poor make-break repeatability, cleaning is 
necessary. Only certain solvents may be used in 
cleaning; Freon TF, denatured alcohol, synthetic 
methanol, grain alcohol, and petroleum ether are 
recommended. Liquid cleaning is generally more 
effective than dry cleaning; abrasive cleaning can 
remove the protective plating and is not recom­
mended. The GR900-TOC is recommended as a suit­
able cleaning kit complete with detailed instructions 
on cleaning GR900 connectors. 

Poor repeatability results also if the inner conductor 
of the mating connector (with contact removed) pro­
trudes beyond the outer conductor. This should be 
checked if trouble occurs. 

Inner Contact Assembly Replacement 
To replace the Inner Contact Assembly on the GR900 
connector, remove the old contact assembly using a 
1/16 Allen wrench, and thread the replacement as­
sembly in its place. Tighten lightly. 

CAPACITANCE STANDARDS (COAXIAL) 

Type Nominal Capacitance Catalog Number 
~ 

1406-A 1000 pf 1406-9701 
1406-B 500 pf 1406-9702 
1406-C 200 pf 1406-9703 
1406-D 100 pf 1406-9704 
1406-E 50 pf 1406-9705 

1407-A 0.001 p.F 1407-9700 
1407-B 0.002 p.f 1407-9701 
1407-C 0.005 p.f 1407-9702 
1407-D O.ot p.f 1407-9703 
1407-E 0.02 p.F 1407-9704 
1407-F 0.05 p.F t407-9705 
1407-G 0.1 p.f 1407-9706 

' 

ADAPTORS ( 

GR900® COAXIAL ELEMENTS AND EQUIPMENT r 
CONNECTOR AND CONNECTO,. • TS 

Type 
900-Q874 

900-QAP7 

900-QBJA 

900-QBP 

900-QCJA 

900-QCP 

900-QMMJ 

900-QMMP 

900-QNJA 

900-QNP 

900-QPF7 

900-QSCJA 

900-QSCP 

900-QTNJA 

000-QTNP 

900-Q9 

Function 
Connects to GR874 

Connects to Amphenol Precision 7 mm 

Connects to type-BNC Plug 

Connects to type-BNC-Jack 

Connects to type-C Plug 

Connects to type-C Jack 

Connects to type-OSM' Plug 

Connects to type-OSM Jack 

Connects to type-N Plug 

Connects to type-N Jack 

Connects to Preciflx 7 m m 

Connects to lype-SC Plug 

Connects to type-SC Jack 

Connects to type-TNC Plug 

Connects to type-TNC Jack 

Connects to binding posts 

AIR LINES - PRECISION 
900-LJ 

900-llO 

900-l15 

900-L30 

Phase, Time-Delay & Impedance Standard- 3 em 

Phase, Time-Delay & Impedance Standard- 10 em 

Phase, Time-Delay & Impedance Standard -15 em 

Phose, Time-Delay & Impedance Standard- 30 em 

AIR LINES - REFERENCE 
900-LZ3 

900-LZ5 

900-LZ6 

900-LZ7H 

900-LZ10 

900-LZ15 

900-LZ30 

Ultroprecise Impedance Standard- 3 em 

Ultraprecise I mpedonce Standard- 5 em 

Ultroprecise I mpedonce Standard - 6 em 

Ultraprecise Impedance Standard- 7.5 em 

Ultra precise Impedance Standard- 10 em 

Ultraprecise Impedance Standard- 15 em 

Ultraprecise Impedance Standard- 30 em 

TYPE 900-LB PRECISION SLOTTED LINE 

• Reg. Trademark, Omni·Spectra, Inc., Southfield, Mich. 

Type 
900-BT 

900-AB 

900-AC 

900-AP 

900-C9 

900-C58 

900-PKM 

900-PKMR 

Function 
GR900 Precision Connector 

GR900 Coupling Hardware Kit 

GR900 Contact & Coupling Hardware Kit 

GR900 Coupling Hardware & Center Tip 
(for custom reference air line use) 

GR900 Precision Cable Connector (RG-9/U) 

GR900 Precision Cable Connector (RG-58/U) 

GR900 Panel Mounting Kit 

GR900 Panel Mounting Kit (Rotatable) 

TERMINATIONS 
900-W50 

900-W100 

900-W200 

900-WO 

900-W04 

900-WN 

900-WNC 

900-WNE 

900-WN4 

900-WR110 

900-WR120 

900-WR150 

50-0hm Standard 

100-0hm Standard 

200-0hm Standard 

Precision Open Circuit 

Open Circuit (for standards) 

Precision Short Circuit 

Reference Line Short Circuit 

Short Circuit (Coplanar with Type 900-WO) 

Short Circuit (for standards) 

Standard Mismatch (VSWR = 1.1) 

Standard Mismatch (VSWR = 1.2) 

Standard Mismatch (VSWR = 1.5) 

MISCELLANEOUS 
900-EL Precision 90° Ell 

900-G6 6 dB Attenuator 

900-M Component Mount 

900-TOC GR900 Connector Cleaning Kit 

900-TOK GR900 Connector Tool Kit 

9QO-TUA Tuner (1 .0- 8.5 GHz) 

900-TUB Tuner (0.25 - 2.5 GHz) 

0900-9507 Precision Inner-Conductor Rod 

0900-9509 Precision Outer-Conductor Tube 

0900-9782 Adaptor Flange 

0900-9499 Rotatable Centering Ring 

TYPE 1640-A SLOTTED LINE RECORDER SYSTEM 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 



Insertion Loss: Less than ~ 
Maximum Voltage: 1000 volts, peak. 

o. 0?.-{ -r G,HL ol. B 

SPECIFICATIONS 
Frequency Range: De to 8.5 GHz. 

Characteri st ic Impedance : 50 .0 fl, nominal. 

VSWR: Less than 1.003 + 0.002 x foH z. 

DESCRIPTION 
This adaptor comprises a General Radio Type 900-BT 
Precision Coaxial Connector (General Precision Con­
nector - GPC), a specially designed continuous 
transition from the GR900 (14-mm) line size to the 
7 -mm line size, and a Laboratory Precision Connector 
(LPC) in the 7-mm line size. 

The 7 -mm Laboratory Precision Connector consists 
of a coupling mechanism and a contact to mate with 
Amphenol APC-7 7-mm connectors. The coupling 
mechanism is interchangeable with that of other 
7-mm precision connectors. The critical mating di­
mensions for the 7-mm connection, independent of 
the coupling mechanism, are given below. They are 
the dimensions proposed .in the IEEE standards doc­
ument on precision coaxial connectors. ! 

1$ee D . E. Fossum, ' ' Progress report of the IEEE 1-M Group Tech­
nical subcommittee on precision cou ial connectors,"' IEEE T rans­
actions on Instrumentation and M eaJurtm ent, Vol. IM-13, pp 28~·29 1 , 
D ec. 1964. 

~ :-.:~: t4SPECitTIONj~Y~ICAL I= I I I I 
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FREQUENCY- GHz ._..; .o 

VSWR chara cteristics of the a daptor. 

Copyright~ 1967, by Genera l Radio Company, West Concord, Massachusetts, U.S.A. 

Maximum Pow er: 6 kW up to 1 MHz ; 6 kW/Vhmz above 
1 MHz. 

Dimensions: Length 2 Ys in . (54 mm); max. diam. 11,{6 in . 
(27 mm) . 

Net Weight : 3Yz oz. (100 g). 

GR EXPERIMENTER REP. Vol. 41, No. 4, April, 1967. 
OTHER REFERENCES. Vol. 37, No. 2 & 3, Feb.-Mar., 
1963; Vol. 37, No. 11, Nov., 1963; Vol. 39, No. 1, Jan. 
1965 ; Vol. 39, No. 6, June, 1965 ; Vol. 39, No. 7, July, 
1965 ; Vol. 40, No. 5, May, 1966. All above in reprint 
E115 . Also: Vol. 40, No. 7, July, 1966 and Vol. 40, No. 8, 
August, 1966. 

CAUTION 

DAMAGE TO THE ADAPTOR CAN RESULT IF THE INNER 
CONDUCTOR (CONTACT REMOVED) ON THE MATING 7-mm 
OR 14-mm CONNECTOR PROTRUDES BEYOND THE OUTER 
CONDUCTOR. 

The adaptor inner conductor is positioned by the 
dielectric support of the GR900 connector. Since no 
other dielectric support is employed, the adaptor 
VSWR is very low. 

APPLICATIONS 
The Type 900-QAP7 Adaptor is used to connect 
equipment that contains 7-mm precision connectors 
with equipment that contains GR900 (14-mm) pre­
cision connectors. When the adaptor is used with a 
Type 900-LB Precision Slotted Line, VSWR mea­
surements of components that are equipped with 
7 -mm precision connectors can be-made to an accuracy 
of better than 1.004 + 0.003 x fouz to 8. 5 GHz. 
When the adaptor is used with a Type 900-W50 
50- ohm termination, a 7-mm precision termination 
is assembled that has a residual VSWR of less than 
1.008 + 0.007 x fouz to 8.5 GHz. 

CONTACT CLEANING 
The butt surfaces must be kept clean, both at the 
outer-conductor junction and at the inner-contact junc­
tion. When there is evidence of dirt packed on these 

Type 900-QAP? 

COAXIAL ADAPTOR 
50 OHMS 

(Mates with Amphenol APC-7 7-mm Connector) 
MAY 1967 FORM 0900-0111 A 

·~ 
•-A-0 .025 TIR 

2 .50.1:.0 .0~ 

3.2 MIN TO DIELECTRIC SUPPORT 

6 .0 MIN TO END OF FULL THREAD 

1-<>" 1 

L..----M12X 0.5 

NOTES: 

1. All di mens ions in milli meters. 

~ 

~ 
2. Inner- a nd outer-cond ucto r diameters in lhe vicinity o f the 

d ielectric _su pport ma y be varied to p rovi de electrica l £ 
compe nsatio n. ~ 

3. Center-co ndu cto r co ntact shown in mated cop la na r position . 
4. The p ilot ho le ond co untersink a re shown o nly as a sug - ) 

gested mea ns of provid ing support for LPC center conducto r. 
1 

..... 
Cri tical mating dimensions for the 7-mm genera l p recisi on connecto r. 

PRI NTED I N U . S . A . 



surfaces, or poor make-break repeatability, cleaning is 
necessary. Only certain solvents may be used in 
cleaning. The recommended solvents are Freon 
TF, denatured alcohol, synthetic methanol, grain 
alcohol, and petroleum ether. Liquid cleaning is 
generally more effective than dry cleaning; abrasive 
cleaning can remove the protective plating and is not 
recommended . 

MATING OF 
TYPE 900-BT CONNECTORS 

Since only one locking nut may be used, one nut must 
be placed in the storage position. 

A. To store the locking nut, slide it back until the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at the rear of the 
coupling nut. 

B. Move the locking nut of the other connector back. 
Align the connectors axially and engage the teeth of 
the centering gear rings in any conveni~nt orientation. 

C. Hold the connectors in the joined position, thread 
the active locking nut over the centering gear ring 
of the mating connector, and hand tighten. 

ADAPTORS 

Type 

900-087-4 
900-QAP7 

900-QBJA 

900-QBP 

900-QCJA 

900-QCP 
900-QMMJ 

900-QMMP 

900-QNJA 

900-QNP 
9QQ.QPF7 

900-QSCJA 

900-QSCP 

900-QTNJA 
900-QTNP 

c GR900 COAXIAL ELEMENTS AND EQUIPMENT 
( 

rllllCI/Oil 

Connects to GR87-4 

Connects to Amphenol Precision 7 mm 

Connects to type-BNC Plug 

Connects to type-BNC Jock 

Connects to type-C Plug 

Connects to type-C Jack 
Connects to type·OSM Plug 

Connects to type-OSM Jack 

Connects to type-N Plug 

Connects to type-N Jack 
Connects to Precifix 7 mm 
Connects to type-SC Plug 

Connects to type -SC Jock 

Connects to type-TNC Plug 

Connects to type-TNC Jack 

CONNECTOR AND CONNECTOR KITS 

Type 

900-BT 

900-AB 

900-AC 

900-AP 

900-C9 

900-PKM 

Funclion 

GR900 Precision Connector 

GR900 Coupling Hardware Kit 

GR900 Contact & Coupling Hardware Kit 

GR900 Coupling Hardware & Center Tip 
(for custom reference air line use) 

GR900 Precision Coble Connector 

GR900 Panel Mounting Kit 

TERMINATIONS 

50-0hm Standard 

100-0hm Standard 

200-0hm Standard 

Precis ion Open Circuit 

AIR LINES - PRECISION 

900-WSO 

900-W100 

900-W200 

900-WO 

900-W0-4 

900-WN 

900-WNC 

900-WNE 

900-WN4 

900-WR110 

900-WR120 

900-WR150 

Open Circuit (for standards) 

Precision Short Circuit 

Reference line Short Circuit 
900-llO 

900-l15 

900-l30 

Phase, Time-Delay & Impedance Standard- 10 em 

Phase, Time-Delay & Impedance Standard - 15 em 

Phase, Time-Delay & Impedance Standard - 30 em 

Short Circuit (Coplanar with Type 900-WO) 

Short Circuit (for standards) 

AIR LINES - REFERENCE 

Standard Mismatch (VSWR =:; 1.1) 

Standard Mismatch (VSWR = 1.2) 

Standard Mismatch (VSWR = 1.5) 900-LZS 

900-LZ6 

900-LZ7H 

900-LZ10 

900-LZ15 

900-LZ30 

Ultraprecise Impedance Standard - 5 em 

Ultraprecise Impedance Standard - 6 em 

Ultra precise Impedance Standard - 7.5 em 

Ultraprecise Impedance Standard - 10 em 

Ultraprecise Impedance Standard - 15 em 

Ultraprecise Impedance Standard - 30 em 

TYPE 900-LB PRECISION SLOTTED LINE 

MISCELLANEOUS 
900-El Precision 90° Ell 

900-TOK GR900 Connector Tool Kit 

900-TUA Tuner (1 .0- 8.5 GHz) 

900-TUB Tuner (0.25- 2.5 GHz) 

0900-9507 Precision Inner-Conductor Rod 

0900-9509 Precision Outer-Conductor Tube 

0900-9782 Adaptor Flange 

TYPE 1640-A SLOTTED LINE RECORDER SYSTEM 

CONSULT YOUR GENERAL RADIO CATALOG FOR OfT AILS 

GENERAL RADIO COMPANY D WEST CONCORD, MASSACHUSETTS 01781 

• NEW ENGLAND: 21 Baker Avenue 
West Concord, Mon. 01781 

• METROPOLITAN NEW YORK , Brood Avenue at lindon 
Ridgefield, New Jersey 07657 

• SYRACUSE , Pickard Building, East Molloy Rood 
Syracuse, New York 13211 

• PHilADELPHIA, Fort Washington Industrial Pork 
Fort Washington, Pennsylvania 19034 

• WASHINGTON and B.O.LTIMORE , 11420 Rockville Pike • CLEVELAND, 5579 Pearl Rood 
Rockville, Maryland 20852 Cleveland, Ohio 44129 

• DALLAS, 2600 Stemmons Freeway, Suite 210 
Dallas, Texas 75207 

• ORLANDO• 113 East Colonial Drive 
Orlando, Florida 32801 

• SAN FRANCISCO, 626 Son Antonio Rood 
Mountain View, California 9.4040 

LOS ANGELES, 1000 North -Seward Street 
los Angeles, California 90038 

• CHICAGO, 6605 West North Avenue 
Oak Pork, Illinois 60302 

• TORONTO, 99 Floral Parkway 
Toronto 15, Ontario, Canada 

• MONTREAL , Ollice 395 1255 laird Boulevard 
Town of Mount Royal, Quebec, Canada 
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SWR characteristics of the adaptor. 

DESCRIPTION 

I 

I 

8 

The adaptor comprises a Type 900-BT Precision 
Coaxial Connector, a specially designed , continuous 
transition between line sizes, and a low SWR version 
of the type-BNC connector. The absence of any dis­
crete discontinuities in the transition is a unique 
feature of these adaptors. 

The low-SWR-version connector is compatible 
with standard military connectors and is recommen­
ded for measurements of components so equipped. 
However, for minimum reflections from the junction 
so formed , it is recommended that the mating con­
nector also be a low-SWR version. The inner­
conductor contacts are made of hardened beryllium­
copper (gold-plated) to provide good spring action, 
long wear, and good contact. 

LOW- SWR CONNECTORS 

The General Radio low-SWR type-BNC connectors 
are designed so that a mated pair introduces a mini­
mum SWR into a 50.0-ohm transmission line when a 
butt joint is achieved at both outer- and inner­
conductor contacts. Since damage to the adaptor 
inner conductor or bead (or to some other adjacent 
part) could result if the inner-conductor junction 
were to butt before the outer-conductor junction, a 

Copyright, 1965, by General Radio Company, West Concord, Mass .• U .S.A . 

SPECIFIC A T_l 0 N S 
Frequency Range: De to 8.5 GHz. 
SWR: Less than 1.005 + 0.015 tl.riz to 1 GHz; 1.015 + 
o.oos fGHz• 1 to 8.5 GHz. 
Voltage: 500 V peak. 
Power: 3 kW up to 1 MHz; 3 kWJ.J fMHz above 1 MHz. 
Electrical Length: 5.37 ±0.05 em to the end of the type·BNC 
jack inner conductor. 
Dimensions: Length, 2-1/8 inches (54 mm) ; maximum diame­
ter, 1-1/16 inch (27 mm). 
Net Weight: 3'1> ounces (100 grams). 

GR EXPERIMENTER REFERENCES: Copies of articles cover­
ing entire GR900 line available free. Ask for reprint EllS. 

CAUTION 
DAMAGE CAN RESULT TO ADAPTOR IF 
AN OUT-OF -TOLERANCE CONNECTOR IS 
ATTACHED. SEE TEXT FOR DETAILS . 

• = && 

muumum gap of 0.002 inch is recommended at the 
inner-conductor junction. 

The specified SWR (see plot) of the adaptor is 
based on its use with a mating low-SWR connector, 
and includes any residual reflections introduced by 
the Type 900-BT Connector, the transition section, 
and the low-SWR connection, up to the center of the 
gap . 

Both connectors that make up the junction should 
be of optimum design to achieve a low-SWR connec­
tion . The drawing shows the recommended dimen­
sions for a mating connector. The type-BNC connec­
tor mates without mechanical interference with MIL­
C-39012, Class II, connectors. 

If the mating connector is made so that dimension 
"P" is 0.210 ~8:886 inch, the gap at the inner­
-conductor junction should be between 0.002 and 
0.009 in . The inductance introduced by this· gap in 
many instances can be neglected or, by determination 
of gap dimensions, the inductive effect can be taken 
into account in measurements made through the con­
nector junction. The inductive effect normalized to 
50.0 ohms is given approximately by 

XL = 0.05 • f • g% 

where XL is the effect in percent, f is the frequency 
in GHz, and g is the gap in mils. 

qoo e¥11J 

Type 900-QBJ 

COAXIAL ADAPTOR 
(Contains type-BNC jack) 

NOVEMBER 1973 FORM 0900-01356 

~ --0.040 STRAIGHT SECTION ~~[~I~ 
0 .004 !0.004 

: 0 . 212~8·.~~1 

p +0.004 
1~ • I 0.210-o.ooo 

NOTES, 

All dimens ions in inches . 

Outer conductor has 6 slots 60 ° apart, 
0.015 ± 0 .001 wide by 0.235 ± 0 .003 deep; 
inner diameter in region of contact fingers is 

0.2650 ± 0.0005 when fingers are inserted in an 
0.3200 inner-d ia meter ring . 

[900-Q 26[ 

Recommended dimensions Ia mate adaptor. 

CAUTION 
Dimension •• p" must nat be less than 0.210 inch or 
excessive longitudinal forces can be exerted on the 
connector inner conductors. 

Printed in U.S .A. 



VSWR cha racteristi cs of the ada pto r. 

DESCRIPTION 

The adaptor comprises a Type 900-BT Precision 
Coaxial Connector, a specially designed , continuous 
transition between line sizes, and a low-VSWR version 
of the type-BNC connector. The absence of any dis­
crete discontinuities in the transition is a unique 
feature of these adaptors. 

The low-VSWR-version connector is compatible 
with standard military connectors and is recom­
mended for measurements of components so equipped. 
However, for minimum reflections from the junction 
so formed, it is recommended that the mating 
connector also be a low-VSWR version. The inner­
and outer-conductor contacts are made of hardened 
beryllium-copper(gold-plated) to provide good spring 
action, long wear, and good contact. 

LOW-VSWR CONNECTORS 

The General Radio low-VSWR type-BNC connectors 
are designed so that a mated pair introduces a min­
imum VSWR into a 50.0-ohm transmission line when 
a butt joint is achieved at both outer- and inner­
conductor contacts. Since damage to the adaptor inner 
conductor or bead (or to some other adjacent part) 
could result if the inner-conductor junction were to 
butt before the outer-conductor junction, a minimum 

Copyright, 1965, by General Radio Company, West Concord, Moss., U.S. A. 

SPECIFICATIONS 
Frequency Rang e: De to 9 Gc/s. 
VSWR : Less than 1.005 + 0.01 

0.005 for, 1 to 9 Gc/s. 
" to 1 Gc/s; 1.015 + 

Voltage : 500 volts peak. 
Power: 3 kw up to I Mc/s; 3 kw/\'TMQ above 1 Mc/s. 
Electrical length : 5.70 ± 0.03 em to the end of the type· 

BNC plug outer conductor. 
Di mensions: Length, 2Va inches (54 mm); maximum diam-

eter, 1'A6 inch (27 mm). 
Net Weight : 3Y2 ounces (100 grams). 

GENERAL RADIO EXPERIMENTER REFERENCES : 
Volume 37, No. 2 and 3, February- March, 1963; Volume 
37 No. 11, November, 1963; Volume 39 No. 1, Janu­
ary, 1965. 

CAUTION 
DAMAGE CAN RESULT TO ADAPTOR IF AN OUT-OF-TOLERANCE 
CONNECTOR IS ATTACHED . SEE TEXT FOR DETAILS . 

gap of 0.002 inch is recommended at the inner­
conductor junction. 

The specified VSWR (see plot) of the adaptor .is 
based on its use with a mating low-VSWR connector, 
and includes any residual reflections introduced by the 
Type 900-BT Connector, the transition section, and 
the low-VSWR connection, up to the center of 
the gap. 

Both connectors that make up the junction should 
be of optimum design to achieve a low-VSWR con­
nection. The drawing shows the recommended di­
mensions for a mating connector. 

If the mating connector is made so that dimension 
"]" · +o ooo . h h th . IS 0.208 -o:oo3 me , t e gap at e mner-
conductor junction should be between -0.002 and 
0.009 inch. The inductance introduced by this gap 
in many instances can be neglected or, by determin­
ation of gap dimensions, the inductive effect can be 
taken into account in measurements made through the 
connector junction . The inductive effect normalized 
to 50.0 ohms is given approximately by 

XL = 0.035 • f • g 

where x L is the effect in percent, f is the frequency 
in Gc /s, and g is the gap in mi ls. 

soo.QeP 
Type 900-QBP 

COAXIAL ADAPTOR 
(Contains type-BNC plug) 

SEPTEMBER 1965 FORM 0900-0 145A 

NOTES : 

8.000 
.006 

TRAIGHT SECTION 

0.003 

TL
0.087t0.001 DIA (DIELECTRIC) 
0.0850 ± 0.0005 DIA (METAL) 
WHEN CONTACT FINGERS ARE 
POSITIONED ON AN 0.0535 DIA 
X 0 .040 LONG PLUG 

0.185t0.001 DIA 
'----- 0 .320:t0.001 DIA 

All d imensions in inches. 

Inner conductor has 4 eq ually spaced slots 
0 .008 ± 0.001 wide by 0.187 ± 0 .005 deep. 

Reco mmended d ime nsion s to mote a dapto r. 

CAUTION 
Dimension " J" must not be more than 0 .208 inch or 
excessive longitudinal forces can be exerted on the 
connector inner conductors. 

lO 
() 
0 . 
f) 
ttl 

13 
Printed in U.S.A. 



A~. _/CATIONS 
The adaptor is used to connect equipment that con­
ta ins type-BNC connectors with equipment that con­
tains GR900 connectors. Thus, when used with a T ype 
900-LB Precision Slotted Line, it permi ts accurate 
measurements of components that are equipped with 
type-BNC connectors. The residual VSWR of such 
a slotted line is less than L.006 + 0.016 foe to 
1 Gcjs, 1.016 + 0.006 for, 1 to 9 Gcjs. 

The adaptor can also be used with the T ype 900-
W 50 Term ination to provide a low-refl ection, 50-ohm 
terminati on. The VSWR of the adaptor/termination 
combination is l es~ than 1.01 + 0.02 f0 ,. to 1 Gcjs 
and 1.02 + 0.01 foe from 1 to 9 Gcjs. 

MATING OF 
TYPE 900-BT CONNECTORS 

Since only one locking nut may be used, one nut must 
be placed in the storage position. 
A. To store the lock ing nut, slide it back until the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at the rear of the 
coupling nut. 
B. Move the locking nut of the other connector back. 
Al ign the connectors axially and engage the teeth of 
the centering gear rings in any convenient ori entation. 
C. Hold the connectors in the joined pos ition, thread 
the acti ve locking nut over the centeri ng gear ring 
of the mating connector, and hand tighten. 

ADAPTORS 

Type 

900-Q874 

900-QBJ 

900-QBP 

900-QCJ 

900-QCP 

900-QNJ 

900-QNP 

900-QTNJ 

900-QTNP 

( ~ 
GR900 COAXIAL ELEMENTS AND EQUIPMENT ( 

Ft//JC/10/1 

Connects to GR87 4 

Connects to type-BNC Plug 

Connects to type -BNC Jock 

Connects to type-( Plug 

Connects to type-( Jock 

Connects to type-N Plug 

Conn ects to type-N Jock 

Connects to type-TNC Plug 

Connects to type-TNC Jock 

CONNECTOR AND CONNECTOR KITS continued 

Type 
900-AC 

900-AP 

Fu 11ction 

GR900 Contact & Coupling Hardware Kit 

GR900 Coupling Hardware & Center Tip 

(for custom reference air line use) 

TERMINATIONS 

50-0hm Standard 

100-0hm Standard 

200-0hm Standard 

AIR LINES - PRECISION 

900-WSO 

900-WlOO 

900-W200 

900-WO 

900-W04 

900-WN 

900-WNC 

900-WNE 

900-WN4 

900-WRllO 

900-WR120 

900-WR150 

Precision Open Circuit 

Open Circuit (for standards) 

Precision Short Circuit 

Reference Line Short Circuit 
900-LlO 

900-L15 

900-L30 

Phose, Time-Delay & Impedance Standard - 10 em 

Phose, Time-Delay & Impedance Standard - 15 em 

Phose, Time-Delay & Impedance Standard - 30 em 

AIR LINES - REFERENCE 

Short Ci rcuit (Coplanar with Type 900-WO) 

Short Circuit (for standards) 

Standard Mismatch (VSWR = 1.1) 

Standard M ismatch (VSWR = 1.2) 

Standard M ismatch (VSWR = 1.5) 
900-LZ5 

900-LZ6 

900-LZ7H 

900-LZlO 

900-LZ15 

900-LZ30 

Ultroprecise Impedance Standard - 5 em 

Ultropreci se Impedance Standard - 6 em 

Ultroprecise Impedance Standard - 7 .5 em 

Ultra preci se I mpedonce Standard - 10 em 

Ultroprecise Impedance Standard - 15 em 

Ultroprecise Impedance Standard - 30 em 

MISCELLANEOUS 

CONNECTOR AND CONNECTOR KITS 

900-TOK 

900-TUA 

900-TUB 

0900-9508 

0900-9509 

0900-9782 

900-BT 

900-AB 

GR900 Precis ion Connector 

GR900 Coupling Hardware Kit 

TYPE 900-LB PRECISION SLOTTED LINE 

TYPE 1640-A SLOTTED LINE RECORDER SYSTEM 

GR900 Connector Tool Kit 

Tuner (1.0 - 9.0 Gc/ s) 

Tuner (0.25 - 2.5 Gc/ s) 

Precision Inner-Conductor Rod 

Precision Outer-Conductor Tube 

Adaptor Flange 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 

GENERAL RADIO COMPANY D WEST CONCORD, MASSACHUSETTS 01781 

NEW ENGlAND: 22 Boker Avenue 
West Concord, Mass. 01781 

METROPOLITAN NEW YORK: Brood Avenue at linden 
Ridgefield, New Jersey 07657 

SYRACUSE: Pickard Building, East Molloy Rooct 
Syracuse, New York 13211 

• PHILADELPHIA: Fort Washington Industrial f'ark 
Fort Washington, Pennsylvania 1903~ 

WASHINGTON and B"LTIMORE, 11HO Rockville Pike • CLEVELAND, 5579 Peorl Rood • DALLAS, 2600 Stemmons Freeway, Suite 210 • ORLANDO: 113 East Colonial Drive 
Orlando, Florida 32801 

• SAN FRANCISCO, 1186 l>s Altos Avenue 
los Altos, Coliforn ia 94022 Rockville, Maryland 20852 Cleveland, Ohio 44129 Dallas, Texas 75207 

• LOS ANCELES, 1000 North Seward Street 
los Angeles, California 90038 

CHICACQ, 6605 West North Avenue 
Oak Pork, Illinois 60302 

• TORONTO, 99 Floral Parkway 
Toronto 15, Ontario, Canada 

MONTREAL Office 395 1255 laird Boulevard 
Town of Mount Royal, Quebec, Canada 



DESCRIPTION 

The adaptor comprises a Type 900-BT Precision 
Coaxial Connector, a specially designed, continuous 
transition between line sizes, and a Jow-VSWR version 
of the type-C connector. The absence of any dis­
crete discontinuities in the transition is a unique 
feature of these adaptors. 

The Jow-VSWR-version connector is compatible 
with standard military connectors and is recom­
mended for measurements of components so equipped. 
However, for minimum reflections from the junction 
so formed, it is recommended that the mating 
connector also be a low-VSWR version. The inner­
conductor contacts are made ot hardened beryllium­
copper (gold-plated) to provide good spring action, 
long wear, and good contact. 

LOW-VSWR CONNECTORS 

The General Radio low-VSWR type-C connectors 
are designed so that a mated pair mtroduces a min­
imum VSWR into a 50.0-ohm transmission line when 
a butt joint is achieved at both outer- and inner­
conductor contacts. Since damage to the adaptor inner 
conductor or bead (or to some other adjacent part) 
could result if the inner-conductor junction were to 
butt before the outer-conductor junction, a minimum 

Copyright, 1965 , by General Radio Company, West Concord, Mass ., U.S.A. 

SPECIFICATIONS 
Frequency Range : De to 9 Gc/s. ( 
VSWR: Less than 1.005 + 0.015 . to 1 Gc/s ; 1.015 + 

0.005 fao, 1 to 9 Gc/s. 
Voltage : 1000 volts peak. 
Power: 7 kw up to I Mc/ s ; 7 kw/VIMO above I Mc/ s. 
Electrical length: 5.03 ± 0.05 ,em to the end of the type-

C jack inner conductor. 
Dimensions; l .ength, 1'¥" inches ( 46 mm); maximum diam-

eter, 1Yt, inch (27 mm). 
Net Weight : 3¥2 ounces (100 grams) . 

GENERAL RADIO EXPERIMENTER REFERENCES: 
Volume 37, No. 2 and 3, February - March, 1963 ; V olume 
37 No. 11 , November, 1963; Volume 39 No. 1, J anu-

ary, 1965· C AUT I 0 N 
DAMAGE CAN RESULT TO ADAPTOR IF AN OUT-OF-TOLERANCE 
CONNECTOR IS ATTACHED . SEE TEXT FOR DETAILS . 

gap of 0.002 inch is recommended at the inner­
conductor junction. 

The specified VSWR (see plot) of the adaptor is 
based on its use with a mating low-VSWR connector, 
and includes any residual reflections introduced by the 
Type 900-BT Connector, the transition section, and 
the low-VSWR connection, up to the center of 
the gap. 

Both connectors that make up the junction should 
be of optimum design to achieve a low-VSWR con­
nection. The drawing shows the recommended di­
mensions for a mating connector. 

If the mating connector is made so that dimension 
"P" . +o oo1 . h h th . ts 0.311 -o:ooo mc , t e gap at e mner-
conductor junction should be between 0.002 and 
0.009 inch. The inductance introduced by this gap 
in many instances can be neglected or, by determin­
ation of gap dimensions, the inductive effect can be 
taken into account in measurements made through the 
connector junction. The inductive effect normalized 
to 50.0 ohms is given approximately by 

XL = 0.021 • f • g'1o 

where x L is the effect in percent, f is the frequency 
in Gc/s, and g is the gap in mils. 

t:too·QC~ 

Type 900-QCJ _ 

COAXIAL ADAPTOR 
<Contains type-C jock) 

SEPTEMBER 1965 FORM 0900-0124A 

NOTES : 

I • II 0.030 STRAIGHT SECTION 

-o.oo3to.oo3 
+0.007 

Ilol .. 1 0 _313 -o.ooo 

1-w .. , p 

All dimens ions in inches. 
Outer conductor has 6 slots, 60° apart, 
0.016 ± 0.001 wide by 0.255 ± 0.005 deep; 
inner diameter in region of contact-fingers is 

0.3820 ± 0.0005 when fingers ore inserted in on 
0.413 inner diameter ring . 

Recommended dimensions to mote adaptor. 

CAUTION 
Dimension " P" must not be less than 0.311 inch or 
excessive longitudinal forces con be exerted on the 
connector inner conductors. 

u 
0 
0 
' £) 
0 

Prinl'ed in U.S.A. 



A _!CATIONS 
The adaptor is used to connect equipment that con­
tains type- C connectors with equipment that con­
tai ns GR900 connectors. Thus, when used with a Type 
900-lB Precision Slotted Line, it permits accurate 
measurements of components that are equipped with 
type- C connectors. The residual VSWR of such 
a slotted line is less than 1.006 + 0.016 foe to 
1 Gc/s, 1.016 + 0.006 fo., 1 to 9 Gcjs. 

The adaptor can also be used with the Type 900-
W50 Termination to provide a low-reflection, 50-ohm 
termination. The VSWR of the adaptor/termination 
combination is less than 1.01 + 0.02 foe to 1 Gcjs 
and 1.02 + 0.01 foe from 1 to 9 Gcjs. 

MATING OF 
TYPE 900-BT CONNECTORS 

Since on ly one locking nut may be used, one nut must 
be placed in the storage position. 
A. To store the locking nut, slide it back until the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at the rear of the 
coupling nut. 
B. Move the locking nut of the other connector back. 
Align the connectors axially and engage the teeth of 
the centering gear rings in any convenient orientation. 
C. Hold the connectors in the joined position, thread 
the acti ve locking nut over the centering gear ring 
of the mating connector, and hand tighten. 

ADAPTORS 

Type 

900-0874 

900-QBJ 

900-QBP 

900-QCJ 
900-QCP 

900-QNJ 

900-QNP 

900-QTNJ 

900-QTNP 

GR900 COAXIAL ELEMENTS AND EQUIPMENT -----. 

Frmoro1z 

Connects to GR874 

Connects to type-BNC Plug 

Connects to lype-BNC Jock 

Connects to type-C Plug 

Connects to type:c Jack 

Connects to lype-N Plug 

Connects to lype-N Jack 

Connects to lype-TNC Plug 

Connects to 'type-TNC Jack 

CONNECTOR AND CONNECTOR KITS continued 

Type 

900-AC 

900-AP 

Frmction 

GR900 Contact & Coupling Hardware Kit 

GR900 Coupling Hardware & Center Tip 

(lor custom reference air line use) 

TERMINATIONS 

50-0hm Standard 

100-0hm Standard 

200-0hm Standard 

AIR LINES - PRECISION 

900-WSO 

900-WIOO 

900-W200 

900-WO 

900-W04 

900-WN 

900-WNC 

900-WNE 

900-WN4 

900-WR110 

900-WR120 

900-WR150 

Precision Open Circuit 

Open Circuit (for standards) 

Precision Short Circuit 

Reference line Short Circuit 
900-LlO 

900-L15 

900-L30 

Phase, Time-Delay & Impedance Standard - 10 em 

Phase, Time-Delay & Impedance Standard - 15 em 

Phase, Time-Delay & Impedance Standard - 30 em 

AIR LINES - REFERENCE 

Short Circuit (Coplanar with Type 900-WO) 

Short Circuit (for standards) 

Standard Mismatch (VSWR :::=; I . 1) 

Standard Mismatch (VSWR = 1.2) 

Standard Mismatch (VSWR = 1.5) 
900-LZS 

900-LZ6 

900-LZ7H 

900-LZIO 

900-LZ15 

900-LZ30 

Ultraprecise Impedance Standard - 5 em 

Ultraprecise Impedance Standard - 6 em 

Ultraprecise Impedance Standard- 7 .5 em 

Ultraprecise Impedance Standard - 10 em 

Ultraprecise Impedance Standard - 15 em 

Ultraprecise Impedance Standard - 30 em 

MISCELLANEOUS 

CONNECTOR AND CONNECTOR KITS 

900-TOK 

900-TUA 

900-TUB 

0900-9508 

0900-9509 

0900-9782 

900-BT 

900-AB 

GR900 Precision Connector 

GR900 Coupling Hardware Kit 

TYPE 900-LB PRECISION SLOTTED LINE 

TYPE 1640-A SLOTTED LINE RECORDER SYSTEM 

GR900 Connector Tool Kit 

Tuner (1.0 - 9.0 Gc/ s) 

Tuner "(0.25- 2.5 Gc/ s) 

Precision Inner-Conductor Rod 

Precisi on Outer-Conductor Tube 

Adaptor Flange 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 

GENERAL RADIO COMPANY D WEST CONCORD , MASSACHUSETTS 01781 

NEW ENGlAND, 22 Boker Avenue 
West Concord, Moss. 01781 

METROPOLITAN NEW YORK, Brood Avenue at linden 
Ridgefoeld, New Jersey 07657 

SYRACUSE ~ Pickard Building, East Moll oy Road 
Syracuse, New York 13211 

• PH ILAOELPH I A : Fort Wa shington I nd ust ri o l Pork 
Fort Washington , Penn,ylvanio 1903~ 

WASHINGTON and BAlTIMORE, 11420 Rockv i lle Pike • CLEVElAND, 5579 Pearl Road • DAllAS, 2600 Stemmons Freeway, Su ite 210 • ORLANDO: 113 East Colon ia l Drive 
Orlando , Flor ida 32801 

• SAN FRANC ISCO, 1186 L~ s Altos Aven ue 
los Altos , Ca li forn ia 94022 Rockville, Maryland 20852 Cleveland, Ohio 44129 Dallas, Texas 75207 

LOS ANGElES, 1000 Nort h Seward Street 
los Angeles, Californi a 90038 

CHICAGO , 6605 West Norln Avenue 
Oak Pork, Il li noi s 60302 

• TORONTO, 99 Floral Parkway 
Toronto 15, Ontario , Canada 

MONTREAL, Office 395 1255 laird Bou levard 
Town of Mount Royal, Quebec, Canada 
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DESCRIPTION 

The adaptor comprises a T ype 900-BT Precision 
Coaxial Connector, a specially designed , continuous 
transition between line sizes, and a low-VSWR version 
of the type- C connector The absence of any dis­
crete discontinuities in the transition is a unique 
feature of these adaptors. 

The low-VSWR-\·ersion connector is compatible 
with standard military connectors and is recom­
mended for measurements of components so equipped. 
However, fo r minimum reflections from the junction 
so formed, it is recommended that the mating 
connector also be a low-VSWR version . The inner­
and outer-conductor contacts are made of hardened 
beryllium-copper (go ld-pl ated) to provide good 
spring action, long wear, and good contact. 

LOW-VSWR CONNECTORS 

The General Radio low-VSWR type-( connectors 
are designed so that a mated pair introduces a min­
imum VSWR into a 50.0-ohm transmission line when 
a butt joint is achieved at both outer- and inner­
conductor contacts. Since damage to the adaptor inner 
conductor o r bead (or to some other adjacent part) 
could result if the inner-conductor junction were to 
butt before the outer-conductor junction, a minimum 

Copyright , 1965, by General Radio Company, West Concord, Moss. , U.S.A. 

SPECIFICATIONS 
Frequency Range: D e to 9 Gc/ s. ( 
VSWR : Less than 1.005 + 0.01 

0.005 fc<. 1 to 9 Gc/ s. 
to 1 Gc/s; 1.015 + 

Voltage : 1000 volts peak. _ 
Power: 7 kw up to I Mc/s : 7 kw/ \ fMc above 1 Mc/ s. 
Electrical Length : 5.60 ± 0 .05 em to the end of the type· 

C plug outer conductor. 
Dimensions : Length, 2Y, 6 inches ( 53 mm); maximum diam· 

eter, IY, 6 inch ( 27 mm) . 
Net Weight : 3Y2 ounces (100 grams) . 

GENERAL RADiO EXPER IM ENTER REFERENCES: 
Volume 37. No. 2 and 3. February- March, 1963 ; Volume 
37 No. 11 . November, 1963; Volume 39 No. 1, Janu­
ary, 1965 . 

CAUTION 
DAMAGE CAN RESULT TO ADAPTOR IF AN OUT-OF-TOLERANCE 
CONNECTOR IS ATTACHED . SEE TEXT FOR DETAILS . 

gap of. 0.002 inch is recommended at the inner­
conductor junction. 

The specified VSWR (see plot) of the adaptor is 
based on its use with a mating low-VSWR connector, 
and includes any residual reflections introduced by the 
T ype 900-BT Connector, the transition section, and 
the low-VSWR connection, up to the center of 
the gap. 

Both connectors that make up the junction should 
be of optimum design to achieve a low-VSWR con­
nection. The drawing shows the recommended di­
mensions for a mating connector. 

If the mating connector is made so that dimension 
" ]" · +o ooo · h h th · IS 0.309 -u:ou:; tnc , t e gap at e mn~r-
conductor junction shou ld be between 0.002 and 
0.009 inch. The inductance introduced by this gap 
in many instance~ can be neglected or, by determin­
ation of gap dimensions, the inductive effect can be 
taken into account in measurements made through the 
connector junction. The inducti\'e effect normalized 
to 50.0 ohms is given approximately by 

XL = 0.021 • f • gO. 

where x L is the effect in percent, f is the frequency 
in Gc/s, and g is the gap in mils. 

900-~CP 
Type 900-QCP 

COAXIAL ADAPTOR 
(Contains type-C plug) 

SEPTEMBER 1965 FORM 0900-01 26A 

NO TES: 

~
0.413 t O.OOI OIA 
0 .260 ±0.002 OIA 
0 .1 84 :t0.002 DIA ga l ~0. 128 t0 .001 DIA(DI ELECTRIC) ill r 0.125ll:t0 .0005 DIA ( METAL) 
WHEN CONTACT FINGERS ARE 

=r POSITIONED ON AN 0.0935 DIA 

I 
-rf T X 0.030 LONG PLUG 
p 

All dimensions in inches. 

Inner conductor has 4 sla ts, equally spaced , 
0.01 2 ± 0.001 wide by 0.2 10 ± 0.005 deep. 

Recommended d i mension s to mate adoptor. 

CAUTION 
Di mension " J" must nat be more than 0.309 inch or 
excessive longitudi nal farces can be exerted on the 
connector inner conductors. 

~ 
0 

~ 

\ 
Prin ted in U.S .A. 



A JCATIONS I 

The adaptor is used to connect equipment that con­
tains type- C connectors wi th equipment that con­
tai ns GR900 connectors. Thus, when used with a Type 
900-lB Precision Slotted Line, it permits accurate 
measurements of components that are equipped with 
type- C connectors. The res idual VSWR of such 
a slotted li ne is less than 1.006 + 0.01 6 foe to 
1 Gc/s, 1.016 + 0.006 fac, 1 to 9 Gcjs. 

The adaptor can also be used with the Type 900-
W 50 Termination to provide a low-reflection, 50-ohm 
termination. The VSWR of the adaptor/ termination 
combination is less than 1.01 + 0.02 fac to 1 Gcjs 
and 1.02 + 0.01 .far from 1 to 9 Gcjs. 

MATING OF 
TYPE 900-BT CONNECTORS 

Since only one locking nut may be used, one nut must 
be placed in the storage position. 
A. To store the locking nut, slide it back until the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at the rear of the 
coupling nut. 
B. Move the locking nut of the other connector back. 
Align the connectors axially and engage the teeth of 
the center ing gear rings in any convenient orientation . 
C. Hold the connectors in the joined posi tion, thread 
the active locking nut over the centering gear ring 
of the mating connector, and hand tighten. 

ADAPTORS 

Type 

900-0874 

900-081 

900-0BP 

qoo.OCJ 

900-0CP 

900-0NJ 

900-0NP 

900-0TNJ 

900-0TNP 

GR900 COAXIAL ELEMENTS AND EQUIPMENT ----.1,. 
Ftmct1011 

Connects to GR87 4 

Connects to type-BNC Plug 

Connects to type-BNC Jack 

Connects to type-C Plug 

Connects to type-C Jack 

Connects to type-N Plug 

Connects to type-N Jack 

Connects to type-TNC Plug 

Connects to type-TNC Jack 

CONNECTOR AND CONNECTOR KITS continued 

Type 

900-AC 

900-AP 

Function 

GR900 Contact & Coupling Hardware Kit 

GR900 Coupling Hardware & Center Tip 

(for custom reference air line use) 

TERMINATIONS 

50-0hm Standard 

100-0hm Standard 

200-0hm Standard 

Precision Open Circuit 

AIR LINES - PRECISION 

900-WSO 

900-W100 

900-W200 

900-WO 

900-W04 

900-WN 

900-WNC 

900-WNE 

900-WN4 

900-WR110 

900-WR120 

900-WR150 

Open Circuit (for standards) 

Preci sion Short Circu it 

Reference line Short Circuit 
900-LlO 

900-L15 

900-LJO 

Phase, Time-Delay & Impedance Standard - 10 em 

Phase, Time-Delay & Impedance Standard - 15 em 

Phase, Time-Delay & Impedance Standard - 30 em 

AIR LINES - REFERENCE 

Short Circu it (Coplanar w ith Type 900-WO) 

Short Ci rcuit (for standards) 

Standard Mismatch (VSWR = 1.1) 

Standard Mismatch (VSWR = 1.2) 

Standard Mismatch (VSWR = 1.5) 
900-LZS 

900-LZ6 

900-LZ7H 

900-LZ10 

900-LZ15 

900-LZJO 

Ultra precise Impedance Standard - 5 em 

Ultraprecise t mpedance Standard - 6 em 

Ultra preci se Impedance Standard - 7.5 em 

Ultraprecise Impedance Standard - 10 em 

Ultrapreci se Impedance Standard- 15 em 

Ultraprecise Impedance Standard - 30 em 

MISCEllANEOUS 

CONNECTOR AND CONNECTOR KITS 

900-TOK 

900-TUA 

900-TUB 

0900-9508 

0900-9509 

0900-9782 

900-BT 

900-AB 

GR900 Precis ion Con nectar 

GR900 Coupling Hardware Kit 

TYPE 900-LB PRECISION SLOTIED LINE 

TYPE 1640-A SLOTTED LINE RECORDER SYSTEM 

GR900 Connector Tool Kit 

Tuner (1 .0 - 9.0 Gc/ s) 

Tuner (0.25- 2.5 Gc/ s) 

Precision Inner -Conductor Rod 

Precis ion Outer-Conductor Tube 

Adaptor Flange 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 

GENERAL RADIO COMPANY D WEST CONCORD , MASSACHUSETTS 0 178 1 

NEW ENGLAND: 22 Boker Avenue 
West Concord, Mass. 01781 

METROPOLITAN NEW YORK: Brood Avenue ot linden 
Ridgefield, New Jersey 07657 

SYRACUSE: Pickard Building, East Molloy Rood 
Syracuse, New York 13211 

• PHILADElPHIA: Fort Washington Industrial Pork 
Fort Washington, Pennsylvania 1903~ 

WASHINGTON and BALTIMORE, I U20 Rockville Pike • CLEVELAND, 5579 Peotl Rood • DALLAS, 2600 Stemmons Fteewoy, Suite 210 • ORLANDO: 113 East Colonial Drive 
Orlando, Florida 3280 I 

• SAN FRANCISCO, 1186 los Altos Avenue 
los Altos, California 94022 Rockville, Maryland 20852 Cleveland, Ohio 44129 Dallas, Texas 75207 

LOS ANGELES, 1000 Notlh Seward Street 
los Angeles, California 90038 

CHICAGO, 6605 West North Avenue 
Oak Pork, Illinois 60302 

• TORONTO, 99 Flotol Potkwoy 
Toronto 15, Ontario, Conodo 

MONTREAL Office 395 1255 laird Boulevatd 
Town of Mount Royal, Quebec, Canada 



SPECIFICATION 

Frequency: De to 1 GHz. 
Electrical: IMPEDANCE: 75 n nominal. 
Mechanical: DIMENSIONS : 1.92 in. (49 mm) long, 1.06 in. (27 mm) 
dia. WEIGHT : 0.21b (0.1 kg) net, 1 lb (0.5 kg) shipping. 

Copyright, 1972, by General Radio Company, Concord, Mass., U.S.A. 

CAUTION 

THE CONTACT SURFACES OF THE INNER 
AND OUTER CONDUCTORS MUST BE PRO­
TECTED, AS NICKS OR DENTS CAN IM­
PAIR ELECTRICAL PERFORMANCE. 

GR900~ PRECISION COAXIAL COMPONENTS 

DESCRIPTION 
The Type 900-QFJ Adaptor comprises a Type 900-

BT Precision Coaxial Connector and a specially de­
signed step transition from the G R900 line size to the 
type F. The inner contact of the type F connector is 
made of hardened beryllium-copper (gold-plated) to 
provide good spring action, long wear, and good 
contact. 

LOW-VSWR TYPE F CONNECTORS 
The VSWR (see plot) of the Type 900-QFJ Ad­

aptor includes any residual reflections introduced by 
the Type 900-BT (75!1) connector, the transition sec­
tion, and the type F section. 

To achieve a low-VSWR connection, both connec­
tors, that make up the type F junction should be of 
optimum design. A drawing giving the recommended 
dimensions for a mating connector to be used appears 
at the right. 

~ :::EHJJ,,," 1 .. ., I 

I .OI 250 500 750 1000 1500 2000 
FREQUENCY- MHz 

INSPECTION AND CLEANING 

If satisfactory operation is not obtained, inspect the 
GR900 connector for nicks or protrusions (however 
minor) on the butting surface of the outer conduc­
tor and for damage to the inner conductor. The 
spring contact should be inspected to ascertain that 
the segments have not been accidentally bent or 
twisted. Inspect the connector for accumulations of 
dust or grime, which could degrade performance. 

The butt surfaces of the connector must be kept 
clean, both at the outer-conductor junction and at 
the inner-contact junction. When there is evidence of 
dirt packed on these surfaces, or poor make-break 
repeatability, cleaning is necessary. Use of the Type 
900-TOC Cleaning Kit is recommended. Solvents to 
be used are Freon TF, denatured alcohol, synthetic 
methanol, grain alcohol, or petroleum ether. Liquid 
cleaning is generally more effective than dry clean­
ing; abrasive cleaning can remove the protective plat­
ing and is not recommended. Removal of the contact 
may be necessary for adequate inner-conductor clean­
ing. 

Type 900-QFJ (75 nY 
COAXIAL 

ADAPTOR 
75 OHMS 

I. General Radio 
JULY 1972 FORM 0900-0163A 

NOTE Although the inner conductor is not firmly 
keyed to the bead and body assembly, the clamp­
ing action of the Teflon is usually sufficient to 
prevent rotation of the inner conductor under nor-~ 
mal use. CJ 

~ 
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~ 

.OZ5~.001 0/A 
Dimensions are given In Inches' 

.147~.001 DIA 

Recommended dimensions to mate Adaptor. • 

GR EXPERIMENTER REFERENCES: Copies of articles 
covering entire G R 900 line available free. Ask for reprint 
EllS. 
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SPECIFICATION 
Frequency: De t o 1 GHz. 
Electrical: IMPEDANCE : 75 n nominal. 
Mechanical: DIMEN SI ONS: 1.75 in. (44 mm) long; 1.06 in . (27 mm) 
dia. WEIGHT : 0. 2 1b (0.1 kg) net . 1 lb (0.5 kg) shipping. 

Copyright, 1972, by General Radio Company. Concord, Mass., U.S.A. 

CAUTION 

THE CONTACT SURFACES OF THE INNER 
AND OUTER CONDUCTORS MUST BE PRO­
TECTED, AS NICKS OR DENTS CAN IM· 
PAIR ELECTRICAL PERFORMANCE. 

GR900~ PRECISION COAXIAL COMPONENTS 

DESCRIPTION 
The Type 900-QFP Adaptor comprises a Type 

900-BT (75 Q) Precision Coaxial Connector, a spe­
cially designed step transition from the GR900 line 
size to the type-F line size, and a type-F plug. 

The inner contact of the type-F connector is made 
of hardened beryllium-copper (gold-plated) to pro­
vide long wear and good contact. 

LOW-VSWR TYPE F CONNECTORS 
The VSWR (see plot) of the Type 900-QFP Adap­

tor includes any residual reflections introduced by 
the Type 90Q-BT (7 5 D) connector, the transition sec­
tion, and the type-F section. 

To achieve a low-VSWR connection, both connec­
tors that make up the type-F junction should be of 
optimum design. A drawmg giving the recommended 
dimensions for a mating connector to be used appears 
at the right. 

<:EFER"'"" I .. , I 250 500 750 1000 1500 2000 
FREQUENCY- MHz 

900175nl , 

INSPECTION AND CLEANING 

If satisfactory operation is not obtained, inspect the 
GR900 connector for nicks or protrusions (however 
minor) on the butting surface of the outer conduc­
tor and for damage to the inner conductor. The 
spring contact should be inspected to ascertain that 
the segments have not been accidentally bent or 
twisted. Inspect the connector for accumulations of 
dust or grime, which could degrade performance. 

The butt surfaces of the connector must be kept 
clean, both at the outer-conductor junction and at 
the inner-contact junction. When there is evidence of 
dirt packed on these surfaces, or poor make-break 
repeatability , cleaning is necessary. Use of the Type 
900-TOC Cleaning Kit is recommended. Solvents to 
be used are Freon TF, denatured alcohol, synthetic 
methanol, grain alcohol, or petroleum ether. Liquid 
cleaning is generally more effective than dry clean­
ing ; abrasive cleaning can remove the protective plat­
ing and is not recommended. Removal of the contact 
may be necessary for adequate inner-conductor clean­
ing. 

Type 900-QFP(75 n. 
COAXIAL 

ADAPTOR 
75 OHMS 

I, General Radio 
JULY 1972 FORM 0900-0164A 

NOTE Although the inner conductor is not firmly 
keyed to the bead and body assembly, the clamp­
ing action of the Teflon is usually sufficient to 
prevent rotation of the inner conductor under nor­
mal use. 

-~ ,005 =.003 

.0/0 I" . 0 ()5" {_DI£L £ C7RI C I:£C€SS ) 
.010~ . 00 6 ( COJJTACT SE T-BA C K) 

"1-- .033 0 :!.00F5(01ElECTRtC) 0 'A 

~ 
·03i!0<.0003(MET/oL) l:>I.A 
WH~N CONTA CT F"IN~:.I(S 
.A.{"£ EIVGA GE.:J ON A 
.025 IJ/A ~oo 

.190~.001 DJA 

. 250 :!.003 0 / A 

Dime nsions are given In Inches 

Recommended dimensions to mate Adaptor. 

GR EXPERIMENTER REFERENCES: Copies of articles 
covering entire G R 900 line available free. Ask for reprint 
EllS. 
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CAUTION 
DAMAGE CAN RESULT TO ADAPTOR IF AN O UT-OF-TOLERANCE 
CONNECTOR IS ATTACHED . SEE TEXT FOR DETAILS . 

DESCRIPTION 

The adaptor comprises a Type 900-BT Precision Co­
axial Connector, a specially designed , continuous 
transition between line sizes, and a low-VSWR con­
nector intended to mate with the OSM miniature 
connector. The absence of any discrete discontinuities 
in the transition is a unique feature of these adaptors. 

The low-VSWR-version of the type-OSM connector 
is compatible with the standard OSM connector and is 
recommended for measurement of components so 
equipped. It will also mate with connectors of other 
manufacturers including those listed in group A by 
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VSWR characteristics of the adaptor. 
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SPECIFICA( ')NS 

Frequency Range: De to 8.5 GHz. 

VSWR: Less than 1.005 + 0.025 x foHz to 1 GHz; 1.022 + 
0.008 x fou z, 1 to 8.5 GHz. 

Electrical Length: 4.78 ± 0.05 em to the outer conductor 
junction. 

Dimensions: Length, 1 Ys in. ( 48 rnm); maximum diameter, 
1-1/16 in. (27 mm) . 

Net Weight: 2112 oz . (70 g). 

GR EXPERIMENTER REFERENCES. Vol. 37, No. 2 & 
3, Feb.-Mar., 1963; Vol. 37, No. 11, Nov., 1963; Vol. 39, 
No. 1, Jan., 1965; Vol. 39, No. 6, June, 1965; Vol. 39, 
No. 7, July, 1965 . 
&LUZLZ :W_CIL.U CCU!ICZWJ 

Brinton* (ASM, BRM, ESCAM, MOB-50, NPM, 
SRM and STM). However, in the absence of military 
specifications covering mating dimensions, care must 
be taken that the mating dimensions are compatible 
and will not cause damage to the adaptor or the mat­
ing component. 

The inner-conductor contacts of the low-VSWR 
connectors are made of hardened beryllium-copper 
(gold-plated) to provide long wear and good contact. 

LOW-VSWR CONNECTORS 
In order to achieve mtntmum reflections from the 
OSM junction, it is recommended that the mating 
connector also be a low-VSWR connector. The Gen­
eral Radio low-VSWR connectors are designed so that 
a mated pair introduces a minimum VSWR into a 
50.0-ohm transmission line. The specified VSWR (see 
plot) of the adaptors is based on its use with a mating 
low-VSWR connector, and includes any residual re­
flections introduced by the Type 900-BT Connector, 
the transition section, and the low-VSWR connection 
up to the outer-conductor junction. 

The drawing shows recommended dimensions for a 
mating connector. 

*Brinton, j. B. , Jr., "Miniature Coaxial Components," 
MICROWAVES, February 196~. p. 32. 

Copyright, 1966, by General Radio Company, West Concord, Massachusetts , U.S.A. 
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Type 900-QMMJ 

COAXIAL ADAPTOR 
(Contains type-OSM jack) 

FEBRUARY 1966 Form 0900-0107A 

isoO-O·ITi 

NOTES: 
All dimensions in inches. 

Recommended dimensions to mate adaptors. 

APPLICATIONS 
The adaptor is used to connect equipment that con­
tains type-OSM connectors (and other connectors that 
have similar mating dimensions) with equipment that t 
contains GR900 connectors. Thus, when used with a 
Type 900-LB Precision Slotted line, it permits ac­
curate measurements of components that are equipped 
with type OSM connectors. The residual VSWR of 
such a slotted line is less than 1.006 + 0.026 foHz to 
1 GHz, 1.023 + 0.009 x forf7., 1 to 8.5 GHz. 

Printed in U.S .A. 
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The adaptor can also be used with the Type 900-
W50 Termination to provide a low-reflection, 50-ohm 
termination for the OSM line size. The VSWR of the 
adaptor/termination combination is less than 1.01 + 
0.03 x foH z to 1 GHz and 1.027 + 0.013 x foHt, 
from 1 to 8.5 GHz. 

MATING OF 
TYPE 900-BT CONNECTORS 

Since only one locking nut may be used, one nut must 
be placed in the storage position. 
A. To store the locking nut, slide it back until the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at' the rear of the 
coupling nut. 
B. Move the locking nut of the other connector back. 
Align the connectors axially and engage the teeth of 
the centering gear rings in any convenient orientation. 
C. Hold the connectors in the joined position, thread 
the active locking nut over the centering gear ring 
of the mating connector, and hand tighten. 

- GR900 COAXIAL ELEMENTS AND EQUIPMENT 

ADAPTORS 

Type Fmut1011 

900-0874 Connects to GR874 

900-QBJ Connects to type-BNC Plug 

900-QBP Connects to type-BNC Jock 

900-QCJ Connects to type-C Plug 

900-QCP Connects to type-C Jack 

900-QNJ Connects Ia type-N Plug 

900-QNP 

900-QTNJ 

900-QTNP 

900-QMMJ 

900-QMMP 

900-QSCJ 

900-QSCP 

Connects Ia type-N Jack 

Connects to type-TNC Plug 

Connects to type-TNC Jack 

Connects to lype-OSM Plug 

Connects to lype-OSM Jack 

Con nee Is to lype-SC Plug 

Connects to type -SC Jack 

AIR LINES - PRECISION 

900-L 10 

900-LlS 

900-l30 

Phose, Time-Delay & Impedance Standard - 10 em 

Phase, Time-Delay & Impedance Standard- 15 em 

Phose, Time-Delay & Impedance Standard- 30 em 

AIR LINES - REFERENCE 

900-LZ5 

900-LZ6 

900-LZ7H 

900-LZ10 

900-LZ15 

900-LZ30 

Ultraprecise Impedance Standard - 5 em 

Ultraprecise Impedance Standard- 6 em 

Ultraprecise Impedance Standard- 7.5 em 

Ultraprecise Impedance Standard - 10 em 

Ultraprecise Impedance Standard - 15 em 

Ultraprecise Impedance Standard - 30 em 

CONNECTOR AND CONNECTOR KITS 

Type 

900-BT 

900-AB 

900-AC 

900-AP 

900-PKM 

Functio11 

GR900 Precision Con nectar 

GR900 Coupling Hardware Kit 

GR900 Contact & Coupling Hardware Kit 

GR900 Coupling Hardware & Center Tip 
(for custom reference air line use) 

GR900 Panel Mounting Kit 

TERMINATIONS 

900-WSO 

900-WIOO 

900-W200 

900-WO 

900-W04 

900-WN 

900-WNC 

900-WNE 

900-WN4 

900-WR110 

900-WR120 

900-WR150 

SO-Ohm Standard 

100-0hm Standard 

200-0hm Standard 

Precision Open Circuit 

Open Circuit (for standards) 

Precision Short Circuit 

Reference line Short Circuit 

Short Circuit (Coplanar with Type 900-WO) 

Short Circuit (for standards) 

Standard Mismatch (VSWR ::::: 1.1) 

Standard Mismatch (VSWR = 1.2) 

Standard Mismatch (VSWR = 1.5) 

MISCELLANEOUS 

900-TOK 

900-TUA 

900-TUB 

0900-9508 

0900-9509 

0900-9782 

GR900 Connector Tool Kit 

Tuner (1.0- 8.5 GH:t) 
l 

Tuner (0.25- 2.5 GHz) 

Precision Inner-Conductor Rod 

Precision Outer-Conductor Tube 

Adaptor Flange 

TYPE 900-LB PRECISION SLOTTED LINE 

TYPE 1640-A SLOTTED LINE RECORDER SYSTEM 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 

GENERAL RADIO COMPANY D WEST CONCORD, MASSACHUSETTS 01781 

NEW ENGLAND, 22 Bokor Avenue 
West Concord, Moss: 01781 

METROPOLITAN NEW YORK, Brood Avenue ot linden 
Ridgefield, New Jersey 07657 

• SYRACUSE, Pickard Building , East Molloy Road 
Syracuse, New York 13211 

• PHILADELPHIA, Fort Washington Industrial Park 
Fort Washington, Pennsylvania 19034 

• WASHINGTON and BALTIMORE , 11~20 Rockville Pike • CLEVELAND, 5579 Pearl Road • DALLAS, 2600 Stemmons Freeway, Suite 210 • ORLANDO, 113 East Colonial Drive 
Orlando, Florida 32801 

• SAN FRANCISCO, 626 Son Antonio Rood 
Mountain View, California 94040 Rockville, Maryland 20B52 Cleveland, Ohio ~~129 Dallas, Texas 75207 

LOS ANGELES, 1000 North -Seward Street 
los Angeles, Colifomio 90038 

• CHICAGO, 6605 West North Avenue 
Oak Pork, Illinois 60302 

• TORONTO, 99 Floral Parkway 
Toronto 15, Ontario, Canada 

• MONTREAL, Office 395 1255 Laird Boulevard 
Town of Mount Royal, Quebec, Canada 



CAUTION 
DAMAGE CAN RESULT TO ADAPTOR IF AN OUT-OF-TOLERANCE 
CONNECTOR IS ATTACHED . SEE TEXT FOR DETAILS . 

DESCRIPTION 
The adaptor comprises a Type 900-BT Precision Co­
axial Connector, a specially designed, continuous 
transition between line sizes, and a low-VSWR con­
nector intended to mate with the OSM miniature 
connector. The absence of any discrete discontinuities 
in the transition is a unigue feature of these adaptors. 

The low-VSWR-version of the type-OSM connector 
is compatible with the standard OSM connector and is 
recommended for measurement of components so 
eguipped. It wi ll also mate with connectors of other 
manufacturers including those listed in group A by 
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SPECIFIC 0 NS 

Freque ncy Range: De to 8.5 GHz. 

VSWR : Less than 1.005 + 0.025 x faHz to 1 GHz; 1.022 + 
0.008 x foaz, 1 to 8.5 GHz. 

Electrical length: 4.67 ± 0.05 em to the outer-conductor 
junction. 

Dimensions : Length, 1 Vs in. ( 48 mm); maximum diameter, 
1-1/ 16 in. (27 mm). 

Net Weight : 2% oz . (70 g). 

GR EXPERIMENTER REFERENCES. Vol. 37, No. 2 & 
3, Feb.-Mar., 1963 ; Vol. 37, No. 11, Nov., 1963; Vol. 39, 
No. 1, Jan. , 1965; Vol. 39, No. 6, June, 1965 ; Vol. 39, 
No. 7, July, 1965. 

Brinton* (ASM, BRM, ESCAM, MOB-50, NPM, 
SRM and STM) . However, in the absence of military 
specifications covering mating dimensions, care must 
be taken that the mating dimensions are compatible 
and will not cause damage to the adaptor or the mat­
ing component. 

The inner-conductor contacts of the low-VSWR 
connectors are made of hardened beryllium-copper 
(gold-plated) to provide long wear and good contact. 

lOW-VSWR CONNECTORS 
In order to achieve mmunum reflections from the 
OSM junction, it is recommended that the mating 
connector also be a low-VSWR connector. The Gen­
eral Radio low-VSWR connectors are designed so that 
a mated pair introduces a minimum VSWR into a 
50.0-ohm transmission line. The specified VSWR (see 
plot) of the adaptors is based on its use with a mating 
low-VSWR connector, and includes any residual re­
flections introduced by the Type _900-BT Connector, 
the transition section, and the low-VSWR connection 
up to the outer-conductor junction. 

The drawing shows recommended dimensions for a 
mating connector. 

• Brinton, j . B., Jr., " Miniature Coaxial Components.'" 
MICRO \XI AVES, February 1965, p. 32 . 

Copyright , 1966, by Genera l Radio Co mpany, West Concord. Massachuse«s, U.S.A. 

Type 900-QMMP 

COAXIAL ADAPTOR 
(Contains type-OSM plug) 

FEBRUARY 1966 Form 0900-0108A 

EEL 22221 

0. 181!8:88~ DIA 

0.162±0.001 OIA 

0 .055±0.001 DIA(DIELECTRIC) 

j t-,/;-' ---'- 0 .0 510 ±0.0005 (OIA OF CONTACT 
·I WITH 0.0360 DIA PIN INSERTED) 

N O TES: 
All dimensions in inches. 

Inner conductor has 4 equally spa ced slots 
0.008 ± 0.001 wide by 0.078 ± 0.005 deep. 

Recommended dimensions to mate adaptors. 

APPUCA TIONS 

I 901>-o-,•1 

~ 
~ 
c: 
• The adaptor is used to connect equipment that con- a 

tains type-OSM connectors (and other connectors that ~ 
have similar mating dimensions) with eguipment that ~ 
contains GR900 connectors. Thus, when used with a ..._ 
Type 900-LB Precision Slotted Line, it permits ac- I 
curate measurements of components that are eguipped 11 
with type OSM connectors. The residual VSWR of ' 
such a slotted line is less than 1.006 + 0.026 fou r. to 
1 GHz, 1.023 + 0.009 x fo11 , , 1 to 8.5 GHz. 

Printed in U.S.A. 



The adaptor can also be used with the Type 900-
W50 Termination to provide a low-reflection, 50-ohm 
termination for the OSM line size. The VSWR of the 
adaptor/termination combination is less than 1.01 + 
0.03 x fou z to 1 GHz and 1.027 + 0.013 x faHz, 
from 1 to 8.5 GHz. 

MATING OF 
TYPE 900-BT CONNECTORS 

Since only one locking nut may be used, one nut must 
be placed in the storage position. 
A. To store the locking nut, slide it back until the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at the rear of the 
coupl ing nut. 
B. Move the locking nut of the other connector back. 

' · Align the connectors axially and engage the teeth of 
the centering gear rings in any conveni!!nt orientation. 

1 
C. Hold the connectors in the joined position, thread 
the active locking nut over the centering gear ring 
of the mating connector, and hand tighten. 

ADAPTORS 

Type 

900-Q874 

900-QBJ 

900-QBP 

900-QCJ 

900-QCP 

900-QNJ 

900-QNP 

900-QTNJ 

900-QTNP 

900-QMMJ 

900-QMMP 

900-QSCJ 

900-QSCP 

- GR900 COAXIAL ELEMENTS AND EQUIPMENT 

Ftmcttou 

Connects to GR874 

Connects to type-BNC Plug 

Connects to type-BNC Jack 

Connects to type-( Plug 

Connects to type-C Jack 

Connects to type-N Plug 

Conn eels to lype-N Jack 

Connects to type-TNC Plug 

Connects to type-TNC Jack 

Connects to lype-OSM Plug 

Connects to lype-OSM Jack 

Con necls to type-S( Plug 

Connects to lype-SC Jock 

CONNECTOR AND CONNECTOR KITS 

Type 

900-BT 

900-AB 

900-AC 

900-AP 

900-PKM 

Fuuctiou 

GR900 Precision Connector 

GR900 Coupling Hardware Kit 

GR900 Contact & Coupling Hardware Ki t 

GR900 Coupling Hardware & Center Tip 
(for custom reference ai r line use) 

GR900 Panel Mounting Kit 

TERMINATIONS 

50-0hm Standard 

100-0hm Standard 

200-0hm Standard 

Precision Open Circuit 

AIR LINES - PRECISION 

900-WSO 

900-W100 

900-W200 

900-WO 

900-W04 

900-WN 

900-WNC 

900-WNE 

900-WN4 

900-WR110 

900-WR120 

900-WR150 

Open Circuit (for standards) 

Precisian Short Circ11il 

Reference line Short Circuit 

900-llO 

900-l15 

900-L30 

Phose, Time-Delay & Impedance Standard- 10 em 

Phose, Time-Delay & Impedance Standard- 15 em 

Phase, Time-Delay & Impedance Standard - 30 em 

Short Circuit (Coplanar with Type 900-WO) 

Short Circuit (for standards) 

AIR LINES - REFERENCE 

Standard Mismatch (VSWR = 1.1) 

Standard Mismatch (VSWR = 1.2) 

Standard Mismatch (VSWR = 1.5) 

900-LZ5 

900-LZ6 

900-LZ7H 

900-LZ10 

900-LZ15 

900-LZ30 

Ultraprecise Impedance Standard - 5 em 

Ultraprecise Impedance Standard - 6 em 

Ultraprecise Impedance Standard- 7 .5 em 

Ultraprecise Impedance Standard - 10 em 

Ultraprecise Impedance Standard - 15 em 

Ultra precise Impedance Standard - 30 em 

MISCELLANEOUS 

900-TOK 

900-TUA 

900-TUB 

0900-9508 

0900-9509 

0900-9782 

TYPE 900-LB PRECISION SLOTTED LINE 

GR900 Connector Tool Kit 

Tuner (1.0- 8.5 GHz) 

Tuner (0.25 - 2.5 GHz) 

Precis ion Inner-Conductor Rod 

Precision Outer-Conductor Tube 

Adaptor Flange 

TYPE 1640-A SLOTTED LINE RECORDER SYSTEM 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 

GENERAL RADIO COMPANY D WEST CONCORD, MASSACHUSETTS 01781 

• NEW ENGLAND, 22 Baker Avenue 
West Concord, MoiS: 01781 

• METROPOLITAN NEW YORK: Broad Avenue at Linden 
Ridgefield, New Jersey 07657 

SYRACUSE, Pickard Building, East Molloy Road 
Syracuse, New York 13211 

• PHILADELPHIA: Fort Washington Industrial Park 
Fort Washington, Pennsylvania 19034 

• WASHINGTON and BAlTIMORE, 11~20 Rockville Pike • CLEVELAND, 5579 Pearl Rood 
Rockville, Maryland 20852 Cleveland, Ohio ~~ 129 

• DALLAS, 2600 Stemmons Freeway, Suite 210 
Dallas, Texas 75207 

p ORLANDO, 113 East Colonial Drive 
Orlando, Florida 32801 

• SAN FRANCISCO: 626 San Antonio Road 
Mountain View, California 94040 

• LOS ANGELES, 1000 North -Seward Street 
los Angeles. California 90038 

• CHICAGO, 6605 West North Avenue 
Oak Pork, Illinois 60302 

• TORONTO: 99 Floral Parkway 
Toronto 15, Ontario, Canada 

• MONTREAl : Office 395 1255 laird Boulevard 
Town of Mount Royal, Quebec, Canada 
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VSWR charaderislics af the Type 900-QNJ Adaptor. 

SPECIFICATIONS 
Frequency Range: De to 9 Gc. ( 
VSWR: less than 1.004 + 0.004 x 
Voltage: 1000 volts peak. _ 
Power: 7 kilowatts up to I Me; 7 kw/v' f., . above 1 Me. 
Electrical Length : 5.00 ±0.03 em to the end of the type-N 

jack inner conductor. 
Dimensions: length , 2-1/4 inches (58 mm); maximum 

diameter, 1-1/ 16 inch (27 mm). 
Net Weight : 3-1 / 2 ounces (100 grams). 

GENERAL RADIO EXPERliHENTER REFERENCES: 
Volume 37 No. 2 & 3, February-March , 1963; Volume 37 No. 11. 
November, 1963 

CAUTION 
DAMAGE CAN RESULT TO ADAPTOR IF AN 
OUT-OF-TOLERANCE TYPE-N CONNECTOR 
IS ATTACHED. SEE TEXT FOR DETAILS. 

RECISION COAXIAL ELEMENTS DC TO MICROWAVE 

DESCRIPTION 
The Type 900-QNJ Adaptor comprises a Type 
900-BT Precision Coaxial Connector, a specially 
designed, continuous transition from the Type 900 
line size to the type-N line size, and a low-VSWR 
version of a type-N jack connector. The absence of 
of any discrete discontinuities in the transition be­
tween the two line sizes is a unique feature of 
these adaptors. 

The low-VSWR version of the type-N connector 
is compatible with standard military type-N plug 
connectors, and is recommended for making measure­
ments of components so equipped. However, in order 
to obtain minimum reflections from the type-N junc­
tion, it is recommended that the mating plug con­
nection also be a low-VSWR version. 

The type-N connector inner conductor is made of 
hardened beryllium-copper (gold-plated) to provide 
good spring action, long wear, and good contact. 

LOW-VSWR TYPE-N CONNECTORS 
The General Radio low-VSWR type-N connectors 
are designed so that a mated pair introduces a 
minimum VSWR into a 50.0-ohm transmission line 
when a butt joint is achieved at both outer- and 
inner-conductor contacts. Since damage to the adaptor 
inner conductor or bead (or to some other adjacent 
part) could result if the type-N inner-conductor 
junction were to butt before the outer-conductor 

TYPE-N 

Recom mended inner-condudor gop for a mated pa ir af law­
VSWR version type-N connectors . 

junction, a minimum gap of 0.002 inch is recom­
mended at the inner-conductor junction, as shown 
in the cross-section view of a mated pair. The effect 
of this gap in terms of VSWR is approximately 
1.001 at 1 Gc, 1.004 at 3 Gc, and 1.013 at 9 Gc. 
A gap of less than 0.002 inch can be used if suffi­
cient care is taken. 

The specified VSWR (see plot) of the Type 900-
QNJ Adaptor is based on its use with a low-VSWR 
type-N plug, and includes any residual reflections 
introduced by the Type 900-BT connector, the trans­
ition section, and the type-N section, up to the 
center of the gap. 

To achieve a low-VSWR connection, both connec­
tors that make up the type-N junction should be of 
optimum design . A drawing giving the recommended 
dimensions for a mating connector to be used with 
the Type 900-QNJ Adaptor appears at the right . 

Copyright, 1963, by General Radio Company, West Concord, Moss., U.S.A. 

:)00-~NJ 
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Type 900-QNJ 

COAXIAL ADAPTOR 
(Contains type-N jack) 

OCTOBER 19o ORM 0900-0• "" 

GENERAL RADIO COMPANY 
WEST CONCORD , MASSACHUSETTS 

CAUTION 
Dimension " P" must not be less thon 0.208 inch or 
excessive longitudinal forces can be exerted on the 

connector inner conductors. 

If the mating connector is made so that dimension 
"P" . +o oo4 . h h h -tS 0.208 - o:ooo me , t e gap at t e mner-
conductor junction, when such a connector is mated 
with a Type 900-QNJ Adaptor should be between 
0.002 and 0.009 inch. The inductance introduced by 
this gap in many instances can be neglected or, 
by determining· what the gap actually is, the induc­
tive effect can be taken into account in measurements 
made through the connector junction. The inductive 
effect normalized to 50.0 ohms is given approxi­
mately by 

x,, = 0.0708 • f • g 9 
where Xr. is the effect in percent, f is the frequency 
in Gc, and g is the gap in mils. 

u 
I 

£ 

Recommended dimensions to mate Type 900-QNJ Adaptor. (... 

Printed in U.S.A. 



( ~ 
API"'LICAT16NS , 
The Type 900~QNJ Adaptor is used to connect 
equipment that contains type-N connectors with 
equipment that contains Type 900-BT connectors. 

Thus, the Type 900-QNJ Adaptor, when used with 
a Type 900-LB Precision Slotted Line, permits accu­
rate measurements of components that are equipped 
with type-N connectors. 

The Type 900~QNJ Adaptor can also be used with 
the Type 900-W50 Termination to provide a low­
reflection, 50~ohm termination for type-N trans­
mission lines. The VSWR of the adaptor/termination 
combi nation is less than 1.009 + 0.009 x fGc up 
to 9 Gc. 

MATING OF 
TYPE 900-BT CONNECTORS 

Since only one locking nut may be used, one nut must 
be placed in the storage position. 
A. To store the locking nut, slide it back until the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at the rear of the 
coupling nut. 
B. Move the locking nut of the other connector back. 
Align the connectors axially and engage the teeth of 
the centering gear rings in any convenient orientation. 

C. Hold the connectors in the joined position, thread 
the active locking nut over the centering gear ring 
of the mating connector, and hand tighten. 

• 
( PRECISION COAXIAL ELEMENTS AND EQUIPMEN/ 

TYPE 900-LB PRECISION SLOTIED LINE 

A 50-cm, coaxial slotted line terminated in a Type 
900-BT connector (with the same VSWR characteristics 
as the connector from 300 Me to 9 Gc) . It has a char­
acteristic impedance of 50 ohms -+-0.1 %, scale accu~ 
racy of -+- (0.1 mm + 0.05%), and a constancy of 
probe pickup of -+-0.5%. Residual VSWR is less than 
1.001 + 0.001 x fGc· Supplied complete with vernier­
drive carriage, adjustable probe, tuning stub, and crystal 
detector. 

TYPE 1640-A SLOTIED LINE RECORDER SYSTEM 

This complete system automatically and accurately plots 

VSWR's from 1.001 to 1.20 as well as positions of 

minima and reference plane. It consists of a Type 

900-LB Slotted Line linked to a Type 1521-SL Slotted 

Line Recorder, which drives the probe carriage of the 

line and synchronously and faithfully provides a perma­

nent plot of the detector output. 

...--------- ORDERING INFORMATION--------...... 

PRECISION COAXIAL ELEMENTS Le11gth Net 
Type inches 11'/ eight* Code Number Price 

900-BT Precision Coaxial Connector TJA, 2 oz. 0900-9405 $35 .00 
900-LlO Precision Air Line (1 0 em) 4 6V2 oz. 0900~9605 8S.00 
900-Ll S Precision Air Line (1 S em) 6 10 oz. 0900~9607 90.00 
900-L30 Precision Air Line (30 em) 12 15 oz. 0900-9613 100.00 
900-Q874 Adaptor to Type 874 2o/J, 3% oz. 0900-9883 4S .OO 
900-QNJ Adaptor, type-N Jack 21h 3V2 oz. 0900~971 1 50.00 
900-QNP Adoptor, type-N Plug 2¥,, 4 oz. 0900-9811 so.oo 
900-TOK Tool Kit - 2 lb. 0900~9902 9S .OO 
900-WN Short-Circuit Termination Ty,. 2y2 oz. 0900-9971 9 .00 
900-WO Open-Circuit Termination TV,. 2 oz. 0900-9981 9 .00 
900-WSO SO-Ohm Termination 2 3V2 oz. 0900~9953 60.00 
0900-9S08 Precision Inner-Conductor Rod 27 7 oz. 0900~9508 2S .OO 
0900-9S09 Precision Outer-Conductor Tube 27 2% lb. 0900-9509 3S .OO 
0900-9782 Adaptor Flange - 3 oz. 0900-9782 3 .SO 

PRECISION COAXIAL EQUIPMENT 
900- LB Precision Slotted Line 103h lb . 0900-96-51 $S7S .OO 

1640-A Slotted Line Recorder System 160 cps) 67 lb. 1640-9701 187S.OO 
1640-AQ1 Slotted line Recorder System ISO cps) 67 lb. 1640-9494 187S .OO 

•ro convert ounces to gl"ams. multiply by 28; pounds to kg, divide by 2.2 . Prices subject to change without notice. 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 

GENERAL R A D 0 COMPANY 

METROPOLITAN NEW YORK : Broad Ave . at l inden 
Ridgefield , N.J . 

• CLEVELAND 5579 Pearl Rd . 
Cleveland 29, Ohio 

• LOS ANGELES : 1000 North Seword St. 
los Angeles 38, Col. 

WEST CONCORD , MASSACHUSETTS 

• SYRACUSE: Pickard Bldg ., Eost Molloy 
Syracuse 11 , New York 

DALLAS: 2S01 ~A West Mockingbird lane 
Dallas 35 , Te xas 

CHICAGO: 6605 West North Ave . 
Oak Park , Ill. 

Rd . PHILADELPHIA: 1150 York Rd . 
Ab ington, Po . 

ORLANDO: 113 East Colon ial Dr. 
Orlando , Flo . 

• TORONTO : 99 Floral Pkwy . 
Toronto 15, Ont. 

• WASHINGTON and BALTIMORE: Rockville Pike at Wall lone 
Rockv ill e, Maryland 

• SAN FRANCISCO: 1186 los Altos Ave . 
Los Altos , Col . 

• MONTREAL : Office 395, 12S5 laird Blvd . 
Town of Mount Royal , Quebec , Canada 
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DESCRIPTION 
The Type 900-QNJA Adaptor comprises a Type 
900-BT Precision Coaxial Connector, a specially 
designed, continuous transition from the Type-900 
line size to the type-N line size, and a low-VSWR 
version of a type-N plug connector. The absence of 
any discrete discontinuities in the transition between 
the two line sizes is a unique feature of these 
adaptors. 

The low-VSWR version of the type-N connector 
is compatible with standard, military type-N plug 
connectors, and is recommended for making measure­
ments on components so equipped. However, in 
order to obtain minimum reflections from the type-N 
junction, it it recommended that the mating plug 
connection also be a low-VSWR version. 

Both inner and outer contacts of the type-N 
connector are made of hardened beryllium-copper 
(gold-plated) to provide good spring action, long 
wear, and good contact. 

LOW-VSWR TYPE-N CONNECTORS 
The General Radio low-VSWR type-N connectors 
are designed so that a mated pair introduces a 
minimum VSWR into a 50.0-ohm transmission line 
when a butt joint is achieved at both outer- and 
inner-conductor contacts. Since damage to the adaptor 
inner conductor or bead (or to some other adjacent 
part) could result if the type-N inner-conductor 
junction were to butt before the outer-conductor 

SPECIFICATIONS 
Frequency Rang e : De to 8.5 GHz. 
VSWR : Less than 1.004 + 0.004 x 
Voltage: 1000 volts peak. 
Power: 7 kil owatts up to 1 MHz; 7 k WI V fl\!H z above 1 MHz. 
Electrical Length : 5.00 ± 0.03 em to the end of the type-N 

jack inner conductor. 
Dimens ions: Length, 2-1/4 inches (58 mm); maximum 

diameter, 1-1/16 inch (27 mm) . 
Net Weight : 3-1 /2 ounces (100 grams). 
GR EXPERIMENTE R REFERENCES. Vol. 37, No. 2 & 3, Feb.­
Mar., 1963; Vol. 37, No. 11, Nov., 1963; Vol. 39, No. 1, Jan. 
1965; Vol. 39, ·No.6, June, 1965; Vol. 39. No. 7 , July, 1965; Vol. 
40, No. 5, May, 1966. Reprint E115. 

CAUTION 
DAMAGE CAN RESULT TO ADAPTOR IF AN 
OUT-OF-TOLERANCE TYPE-N CONNECTOR 
IS ATTACHED. SEE TEXT FOR DETAILS. 

fYPE-N 
JACK 

Recommended in ner-conducto r gap fo r a ma ted pa ir of low­
VSWR version type- N connecto rs. 

junction, a m1mmum gap of 0.002 inch is recom­
mended at the inner-conductor junction, as shown 
in the cross-section view of a mated pair. The effect 
of this gap in terms of VSWR is approximately 
1.001 at 1 Gnz, 1.003 at 3 GHz, and 1.009 at 8.5· GHz. 
A gap of less than 0.002 inch can be used if sufficient 
care is taken. 

The specified VSWR (see plot) of the Type 900-
QNJA Adaptor is based on its use with a low-VSWR 
type-N plug, and includes any residual reflections 
introduced by the Type 900-BT connector, the trans­
ition section, and the type-N section, up to the center 
of the gap. 

To achieve a low-VSWR connection, both connec­
tors that make up the type-N junction should be of 
optimum design. A drawing giving the recommended 
dimensions for a mating connector to be used with 
the Type 900-QNJA Adaptor appears at the right. 

Copyrigh t, 1963, by General Radio Company, West Con cord, Mass. , U.S.A. 

Type 900-QNJA 

COAXIAL ADAPTOR 
(Contains type-N jack) 

SEPTEMBER 1966 FORM 0900-01258 

CAUTION 
Dimension " P" must not be less than 0.208 inch or 
excessive longitudinal forces can l>e exerted on the 

connector inner conductors. 

If the mating connector is made so that dimension 
" P" . +o o04 . h h h . IS 0.208 -o:ooo me , t e gap at t e mner-
conductor junction, when such a connector is mated 
with a Type 900-QNJA Adaptor should be between 
0.002 and 0.009 inch. T he inductance introduced by 
this gap in J?-lany instances can be neglected or, 
by determining what the gap actually is, the induc­
tive effect can be taken into account in measurements 
made through the connector junction . T he inductive 
effect normalized to 50.0 ohms is given approxi­
mately by 

XL= 0.05l • f • g'10 
where XL is the effect in percent, f is the frequency 
in G11z, and g is the gap in mils. 

INNER-CONDUCTOR CONCENTRIC 0.276±.DOI OIA 
WITH OUTER CONDUCTOR WITHIN UNDER SlOTS WHEN 
0.010 Tl R OUTER CONDUCTOR 

•
;J~~{i~~~sel 

METER RING - - ~- - -

0.0650 ±.0005 OIA 

p k 0 .2oe+.0
0

0
0

4
0 

4 SLOTS, 90' APART, 
- . 0.0 16 ± .0 0 1 WIDE 

0.3 43±.005 DEEP 
DIMENSIONS ARE GIVE N IN INCHES 

Recommended d ime nsions to mate Type 900-QNJA Adaptor. 

Printed i n U.S.A. 
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AP . . CATIONS 
The Type 900-QNJA Adaptor is used to connect 
equipment that contains type-N connectors with 
equipment that contains Type 900-BT connectors. 

Thus, the Type 900-QNJA Adaptor, when used 
with a Type 900-lB Precision Slotted line, permits 
accurate meas urements of components that are 
e<Juipped with type-N connectors. 

The Type 900-QNJA Adaptor can also be used 
with the Type 900-W50 Termination to provide a 
low-reflection, 50-ohm termination for type-N trans­
mission lines. The VSWR of the adaptor/termination 
combination is less than 1.009 + 0.009 x foHz up to 
8.5 G11z. 

MATING OF 
TYPE 900-BT CONNECTORS 
=- 4. =-

Since only one locking nut may be used, one nut must 
be placed in the storage position. 
A. To store the locking nut, slide it back until the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at the rear of the 
coupling nut. 
B. Move the locking nut of the other connector back. 
Align the connectors axially and engage the teeth of 
the centering gear rings in any convenient orientation. 

C. Hold the connectors in the joined position, thread 
the active locking nut over the centering gear ring 
of the mating connector, and hand tighten. 

ADAPTORS 

Type 

900-0874 

9QQ.QBJ 

900-QBP 

900-QCJ 

900-QCP 

900-QNJ 

900-QNP 

900-QTNJ 

900-QTNP 

900-QMMJ 

900-QMMP 

900-QSCJ 

900-QSCP 

( 
GR900 COAXIAL ELEMENTS AND EQUIPMENT 

( 

fHIIC/1011 

Connects to GR87 4 

Connects to type-BNC Plug 

Connects to type -BNC Jack 

Connects Ia type·C Plug 

Connects to type.( Jock 

Connects to lype-N Plug 

Connects to type-N Jock 

Connects to type· TNC Plug 

Connects to type-TNC Jack 

Connects to type-OSM Plug 

Connects to type-OSM Jock 

Connects to type-SC Plug 

Connects to type-SC Jack 

CONNECTOR AND CONNECTOR KITS 

Type 

900-BT 

900-AB 

900-AC 

900-AP 

900-C9 

900-PKM 

Fuuelion 

GR900 Precision Connector 

GR900 Coupling .Hardware Kit 

GR900 Contact & Coupling Hardware Kit 

GR900 Coupling Hardware & Center Tip 
(for custom reference air line use) 

GR900 Precision Cable Connector 

GR900 Panel Mounting Kit 

TERMINATIONS 

50-0hm Standard 

100-0hm Standard 

200-0hm Standard 

AIR LINES - PRECISION 

900-W50 

900-W100 

900-W200 

900-WO 

900-W04 

900-WN 

900-WNC 

900-WNE 

900-WN4 

900-WR110 

900-WR120 

900-WR150 

Precision Open Circuit 

Open Circuit (for standards) 

Precision Short Circuit 

Reference line Short Circuit 
900-llO 

900-l15 

900-LJO 

Phase, Time-Delay & Impedance Standard- 10 em 

Phase, Time-Delay & Impedance Standard - 15 em 

Phase, Time-Delay & Impedance Standard- 30 em 

Short Circuit (Coplanar with Type 900-WO) 

Short Circuit (for standards) 

AIR LINES - REFERENCE 

Standard Mismatch (VSWR = 1.1) 

Standard Mismatch (VSWR = 1.2) 

Standard Mi1match (VSWR = 1.5) 
900-LZS 

900-LZ6 

900-LZ7H 

900-LZ10 

900-LZ15 

900-LZJO 

Ultraprecise Impedance Standard- 5 em 

Ultraprecise Impedance Standard - 6 em 

Ultraprecise Impedance Standard- 7.5 em 

Ultraprecise Impedance Standard- 10 em 

Ultraprecise Impedance Standard - 15 em 

Ultraprecise Impedance Standard - 30 em 

TYPE 900-LB PRECISION SLOTTED LINE 

MISCELLANEOUS 

900-TOK 

900-TUA 

900-TUB 

0900-9508 

0900-9509 

0900-9782 

GR900 Connector Tool Kit 

Tuner (1 .0 · 8.5 GHz) 

Tuner (0.25 · 2.5 GHz) 

Preci•ion Inner-Conductor Rod 

Precision Outer-Conductor Tube 

Adaptor Flange 

TYPE 1640-A SLOTTED LINE RECORDER SYSTEM 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 

GENERAL RADIO COMPANY D WEST CONCORD, MASSACHUSETTS 01781 

• NEW ENGLAND, 22 Baker Avenue 
West Concord, Mou: 01781 

• METROPOLITAN NEW YORK, Broad Avenue at linden 
Ridgefield, New Jersey 07657 

• SYRACUSE, Pickard Building, Eost Molloy Road 
Syracuse, New York 13211 

• PHILADELPHIA, Fort Washington Industrial Park . 

• WASHINGTON and BALTIMORE• 11420 Rockville Pike • CLEVELAND, 5579 Pearl Road 
Rockville, Maryland 20852 Cleveland, Ohio 44129 

• DAllAS, 2600 Stemmons Freeway, Suite 210 
Dallal, Texas 75207 

• ORLANDO, 113 East Colonial Drive 
Orlando, Florida 32801 

• LOS ANGElES, 1000 North .Seward StrHt 
los Angeles, California 90038 

• CHICAGO• 6605 West North Avenue 
Oak Pork, Illinois 60302 

• TORONTO, 99 Floral Parkway 
Toronto 15. Ontario, Canada 

Fort Washington, Pennsylvania 1903_. 

• SAN FRANCISCO, 626 San Antonio Road 
Mountain View, California 94040 

• MONTREAl• Olllce 395 1255 Laird Boulevard 
Town of Mount loyal, Quebec, Canada 
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The Type 900-QNP Adaptor comprises a Type 
900-BT Precision Coaxial Connector, a specially 
designed, continuous transition from the Type-900 
line size to the type-N line size, and a low-VSWR 
version of a type-N plug connector. The absence of 
any discrete discontinuities in the transition between 
the two line sizes is a unique feature of these 
adaptors. 

The low-VSWR version of the type-N connector 
is compatible with standard, military type-N jack 
connectors, and is recommended for making measure­
ments on components so equipped. However, in 
order to obtain minimwn reflections from the type-N 
junction, it it recommended that the mating jack 
connection also be a low-VSWR version. 

Both inner and outer contacts of the type-N 
connector are made of hardened berylliwn-copper 
(gold-plated) to provide good spring action, long 
wear, and good contact. 

LOW-VSWR TYPE-N CONNECTORS 
The General Radio low-VSWR type-N connectors 

are designed so that a mated pair introduces a mini­
mwn VSWR into a 50.0-ohm transmission line when 
a butt joint is achieved at both outer- and inner­
conductor contacts. Since damage to the adaptor 
inner conductor or bead (or to some other adjacent 
part) could result if the type-N inner-conductor 
junction were to butt before the outer-conductor 
junction, a minimum gap of 0.002 inch is recom-

Copyright, 1963, by General Radio Company, West Concord, Mon., U.S. A. 

SPECIFICATIONS 
Frequency Range: De to 8.5 GHz. ( 
VSWR : less than 1.004 + 0.004 x . . 
Voltage: 1000 volts peak. 
Power: 7 kilowatts up to 1 Mnz; 7 kW I Y f~mz above 1 MHz. 
Electrical Length : S.SO ±0.03 an to end of type-N p lug 

outer conductor. 
Dimensions: Length, 2-5/16 inches (59 mm); maximum 

diameter 1-l/ 16 inch (27 mm). 
Net Weight : 4 ounces ( ll S grams). 
GR EXPERIMENTER REFERENCES. Vol. 37, No. 2 & 3, Feb.­
Mar., 1963; Vol. 37, No . II, Nov., 1963; Vol. 39, No. 1, Jan. 
1965; Vol. 39. ·No.6, June, 1965; Vol. 39, No. 7, July, 1965; Vol. 
40, No. 5, May, 1966. Reprint E115. 

CAUTION 
DAMAGE CAN RESULT TO ADAPTOR IF AN 
OUT-OF-TOLERANCE TYPE-N CONNECTOR 
IS ATTACHED. SEE TEXT FOR DETAILS. 

OUTER-coNDUCTOR 

TYPE-N 
BUTT JUNCTION 

~LUG,_\I&Oil \\\\\\\\ \\ /...-TV~-N J ACK 

Reco mmended inner-co nductor gop for a mated pa ir of low­
VSW R version type-N connecto rs. 

mended at the inner-conductor junction, as shown in 
the cross-section view of a mated pair. The effect 
of this gap in terms of VSWR is approximately 
1.001 at 1 GHz, 1.003 at 3 Guz, and 1.009 at 8.5 GHz. 
A gap of less than 0.002 inch· can be used if sufficient 
care is taken. 

The specified VSWR of the Type 900-QNP 
Adaptor (see plot above) is based on its use with a 
low-VSWR type-N jack, and includes any residual 
reflections introduced by the Type 900-BT connector, 
the transition section, and the type-N section, up to 
the center of the gap. 

To achieve a low-VSWR connection, both connec­
tors that make up the type-N junction should be of 
optimwn design. A drawing giving recommended 
dimensions for a mating connector to be used with 
the Type 900-QNP Adaptor appears at the right. 

CAUTION 
Dimension "J" must not be greater lhon 0 .206 inch 
or excessive longitudinal forces can be exerted on 

the connector inner conductors. 

Type 900-QNP _ 

COAXIAL ADAPTOR 
<Contains type-N plug) 

SEPTEMBER 1966 FORM 0900-01308 

If the mating connector is made so that dimension 
"]" - 06 +o ooo . I h th . d IS 0.2 -o:oo3 mc 1, t e gap at e mner-con uc-
tor junction, when such a connector is mated with a 
Type 900-QNP Adaptor, should be between 0.002 
and 0.009 inch. The inductance introduced by this 
gap in many instances can be neglected or, by deter­
mining what the gap actually is, the inductive effect 
can be taken into account in measurements made 
through the junction. The inductive effect normalized 
to 50.0 ohms is given approximately by 

XL = 0.051 ' f • g% 
where XL is the effect in percent, f is the frequency in 
Guz, and g is the gap in mils. 

APPLICATIONS 
The Type 900-QNP Adaptor is used to connect 
equipment that contains type-N connectors with 

4 SLOTS EQUALLY 
SPACED 

INNER CONDUCTOR CONCENTRIC 
WITH OUTER CONDUCTOR WITHIN 

O.Ou;±.OOI WIDE 
0.331!.005 DEEP 

0.010 TIR 

! ) 

ps;,~=~=;-@-

DIMENSIONS IN INCHES 

L. 
.001 DIA ALONG 

SLOTS WITH 0.0 650± .0005 
PLUG INSERTED IN END 

Recomme nded d ime nsions to mote Type 900-QNP Adaptor. 

Printed in U.S.A. 
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equ\ t' ... ent that contains Type 900-BT connectors. 
Thus, the Type 900-QNP Adaptor, when used 

with a Type 900-LB Precision Slotted Line, permits 
accurate measurements of components that are 
equipped with type-N jacks. 

The Type 900-QNP Adaptor can also be used 
with the Type 900-W50 Termination to provide a 
low-reflection, 50-ohm termination for type-N trans­
mission lines. The VSW R of the adaptor/ termination 
combination is Jess than 1.009 + 0.009 x fonz up to 
8.5 Guz. 

MATING OF 
TYPE 900-BT 
CONNECTORS 

Since only one locking nut may be used, one nut must 
be placed in the storage position. 
A. To store the locking nut, slide it back until the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at the rear of the 
coupling nut. 
B. Move the locking nut of the other connector back. 
Al ign the connectors axially and engage the teeth of 
the centering gear rings in any convenient orientation. 

C. Hold the connectors in the joined position, thread 
the active locking nut over the centering gear ring 
of the mating connector, and hand tighten. 

ADAPTORS 

Type 

900-0874 

900-QBJ 

900-QBP 

900-QCJ 

900-QCP 

900-QNJ 

900-QNP 

900-QTNJ 

900-QTNP 

900-QMMJ 

900-QMMP 

900-QSCJ 

900-QSCP 

( 
GR900 COAXIAL ELEMENTS AND EQUIPMENT 

( 

Funclton 

Connects to GR87 4 

Connects to lype-BNC Plug 

Connects to type-BNC Jack 

Connects to type-C Plug 

Connects to lype-C Jock 

Connects to lype-N Plug 

Connects to l ype-N Jack 

Connects Ia type-TNC Plug 

Connects to lype-TNC Jack 

Connects Ia type-OSM Plug 

Connects to type-OSM Jack 

Connects to type-SC Plug 

Connects to lype-SC Jack 

CONNECTOR AND CONNECTOR KITS 

Type 

900-BT 

900-AB 

900-AC 

900-AP 

900-C9 

900-PKM 

Function 

GR900 Precisian Connector 

GR900 Coupl ing Hardware Kit 

GR900 Canlacl & Coupl ing Hardware Kit 

GR900 Coupl ing Hardware & Center Tip 
(for custom reference air line use) 

GR900 Precision Cable Connector 

GR900 Panel Mounting Kit 

TERMINATIONS 

50-0hm Standard 

100-0hm Standard 

200-0hm Standard 

Precisian Open Ci rcuit 

AIR LINES - PRECISION 

900-W50 

900-WlOO 

900-W200 

900-WO 

900-W04 

900-WN 

900-WNC 

900-WNE 

900-WN4 

900-WR110 

900-WR120 

900-WR150 

Open Ci rcuit (far standards) 

Precisian Shari Circu i t 

Reference Line Short Circu i t 
900-llO 

900-l15 

900-L30 

Phase, Time-Delay & Impedance Standard - 10 em 

Phase, Time-Delay & Impedance Standard - 15 em 

Phase, Ti me-Delay & Impedance Standard - 30 em 

Sharf Circu i t (Coplanar w ith Type 900-WO) 

Sharf Circuit (far standards) 

AIR LINES - REFERENCE 

Standard Mismatch (VSWR = 1.1) 

Standard M ismatch (VSWR = 1.2) 

Standard Mismatch (VSWR = 1 .5) 
900-LZ5 

900-LZ6 

900-LZ7H 

900-LZ10 

900-LZ15 

900-LZ30 

Ultra precise I mpedance Standard - 5 em 

Ultrapreci se Impedance Standard - 6 em 

Ultraprecise Impedance Standard- 7.5 em 

Ultraprecise lmpedan,e Standard - 10 em 

Ultrapreci se Impedance Standard - 15 em 

Ultraprecise Impedance Standard - 30 em 

TYPE 900-LB PRECISION SLOTTED LINE 

MISCELLANEOUS 

900-TOK 

900-TUA 

900-TUB 

0900-9508 

0900-9509 

0900-9782 

GR900 Connecter Toal Kit 

Tuner (1 .0- 8.5 GHz) 

Tuner (0.25- 2.5 GHz) 

Precision Inner-Conductor Rod 

Precision Outer-Conductor Tube 

Adaptor Flange 

TYPE 1640-A SLOTTED LINE RECORDER SYSTEM 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 

GENERAL RADIO COMPANY D WEST CONCORD, MASSACHUSETTS 01781 

• NEW ENGLAND, 22 Iaker Avenue 
West Cancard, Mass: 01781 

• METROPOLITAN NEW YOIKo Broad Avenue at lindon 
Ridgefield, Now Jersey 07657 

• SYRACUSE. Pickard Building, East Malloy Raad 
Syracuse, New York 13211 

• PHILADELPHIA, Fort Washington Industrial Park 
Fart Washington, Pennsylvania 19034 

• WASHINGTON and BALTIMOIEo 11420 Rackvlllo Pike • CLEVELAND, 5579 Pearl Raad 
Rockville, Maryland 20852 Cl...,eland, Ohia U 129 

• DALLAS, 2600 Stemmans Freeway, Suite 210 
Dallas, Texas 75207 

• OILANDOo , 113 East Colonial Drive 
Orlanda, Florida 32801 

• SAN FIANCISCOo 626 San Antonia load 
Mountain VIew, Callfamia 940.CO 

• LOS ANGELES, 1000 Narth -Soward Stnoot 
Las Angelos, California 90038 

• CHICAGO, 6605 West Narth Avenue 
Oak Park, Illinois 60302 

• TORONTO, 99 floral Parkway 
Toronto 15, Ontario. Canada 

• MONTREAl• Ofllce 395 1255 Laird Boulevard 
Town of Mount loyal, Quebec, Canada 



SPECIFICATIONS 
Frequency Range: De to 8.5 GHz. 
Characteristic Impedance: 50.0 !1, nominal. 
VSWR: Less than 1.003 + 0.002 x foH z-

DESCRIPTION 
This adaptor comprises a General Radio Type 900-BT 
Precision Coaxial Connector (General Precision Con­
nector - GPC) , a specially designed continuous 
transition from the GR900 (14-mm) line size to the 
7-mm line size, and a Laboratory Precision Connector 
(LPC) in the 7-mm line size. 

The 7 -mm Laboratory Precision Connector consists 
of a coupling mechanism and a contact to mate with 
Rohde and Schwarz 7-mm connectors. The cou­
pling mechanism is interchangeable with that of other 
7-mm precision connectors. The critical mating dimen­
sions for the 7 -mm connection, independent of the 
coupling mechanism, are given below. They are the 
dimensions proposed in the IEEE standards document 
on precision coaxial connectors.! 

15« D . E. Fossum, "Progress report of the IEEE I-M Group Tech­
nical subcommittee on precision coaxial connectors," IEEE Trans­
actions on lnslrllmtnlalion and Meas11rtmtnl, VoL IM-13, pp 28)-291 , 
Dec. 1964. 

~:·.:tdSPECI'tTIONd~·tgL I=- I I I I 
1
•
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FREQUENCY-GHz - c; • 

VSWR characteristics of the adaptor. 

. -d 
Insertion Loss: Less tha( ~ V fonz dB. \ ~ ~ J ; l ,c~., 0 • 0 2.. l' fG H .z.. ~ 
Maximum Voltage: 1006-...r!ts, peak. l 00 0 V. ~. <\c.. 
Maximum Power: 6 kW up to 1 MHz; 6 kW/ VfMHz above 

1 MHz. 
Dimensions : Length 2Ys in. (54 mm) ; max. diam. 1ltls in. 

(27 mm) . 
Net Weight: 3 V2 oz. ( 100 g) . 

GR EXPERIMENTER REF. VoL 41, No. 4, April, 1967. 
OTHER REFERENCES. VoL 37, No. 2 & 3, Feb.-Mar., 
1963; VoL 37, No. 11, Nov., 1963; Vol. 39, No. 1, Jan. 
1965 ; VoL 39, No. 6, June, 1965 ; Vol. 39, No. 7, July, 
1965 ; Vol. 40, No. 5, May, 1966. All above in reprint 
£115 . Also : VoL 40, No. 7, July, 1966 and Vol. 40, No. 8, 
August, 1966. 

CAUTION 

ACCURACY AND REPEATABIUTY CAN BE DEGRADED IF THE 
INNER CONDUCTOR (CONTACT REMOVED) ON THE MATING 
7 -mm OR 1~ -mm CONNECTOR PROTRUDES BEYOND THE OUTER 
CONDUCTOR. 

The adaptor inner conductor is positioned by the 
dielectric support of -the GR900 connector. Since no 
other dielectric support is employed, the adaptor 
VSWR is very low. 

APPLICATIONS 
The Type 900-QPF7 Adaptor is used to connect 
equipment that contains 7-mm precision connectors 
with equipment that contains GR900 (14-mm) preci­
sion connectors. When the adaptor is used with a 
Type 900-LB Precision Slotted Line, VSWR mea­
surements of components that are equipped with 
7 -mm precision connectors can be made to an accuracy 
of better than 1.004 + 0.003 x foHz to 8.5 GHz. 
When the adaptor is used with a Type 900-W50 
50 ohm termination, a 7-mm precision termination 
is assembled that has a residual VSWR of less than 
1.008 + 0.007 x faHz to 8.5 GHz. 

CONTACT CLEANING 
The butt surfaces must be kept clean, both at the 
outer-conductor junction and at the inner-contact june-. 
tion. When there is evidence of dirt packed on these 

Type 900-QPF7 

COAXIAL ADAPTOR 
50 OHMS 

(Mates with R & S Precifix 7-mm Connector) 

JULY 1967 FORM 0900-0112A 

3.2 WIN TO DIELECTRIC SUPPORT 

6 .0 WIN TO ENO Of fULL THREAD 

,,...<!-,. , 

NOTES: 

1. All dimensions in millimeters. 
2. Inner- and outer-conductor diameters in the vicinity of the 

dielectric support may be varied to provide electrical 
compensation . 

3. Center-conductor contact shown in mated coplanar po•ition. 
4 . The pilot hole and countersink are shown only os o sug­

gested means of providing support for LPC center conductor. 

Critical mating dimensions for the 7-mm precision connector. 

Copyright, 1967, by General Radio Company, West Concord, Massachusetts, U.S.A. PAINTED IN U . S . A. 
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surfaces, or ~vvr make-break repeatability, cleaning is 
necessary. Only certain solvents may be used in 
cleaning. The recommended solvents are Freon 
T F, denatured alcohol, synthetic methanol, grain 
alcohol, and petroleum ether. Liquid cleaning is 
generally more effective than dry cleaning; abrasive 
cleaning can remove the protective plating and is not 
recommended. 

MATING OF 
TYPE 900-BT CONNECTORS 

Since on ly one locking nut may be used, one nut must 
be placed in the storage position. 

A. To store the locking nut, slide it back unti l the 
threads engage. Then thread it back off the centeri ng 
gear ring and slide it to the ridge at the rear of the 
coupling nut. 

B. Move the locking nut of the other connector back. 
Align the connectors axially and engage the teeth of 
the centering gear rings in any conveni~nt orientation. 

C. Hold the connectors in the joined position, thread 
the active locking nut over the centering gear ring 
of the mating connector, and hand tighten. 

ADAPTORS 

Type 

900-Q874 
900-QAP7 

900-QBJA 

900-QBP 

900-QCJA 
900-QCP 
900-QMMJ 

900-QMMP 

900-QNJA 

900-QNP 
900-QPF7 

900-QSCJA 

900-QSCP 

900-QTNJA 
900-QTNP 

1900 COAXIAL ELEMENTS AND EQUIPMENT --­

CONNECTOR AND CONNECTOR KITS 

Frmrtro11 

Connects to GR874 
Connects to Amphenol Precision 7 mm 

Connects to type-BNC Plug 

Connects to type-BNC Jack 

Connects to type-C Plug 
Connects to type-C Jack 
Connects to type -OSM* Plug 

Connect• Ia type-OSM* Jack 

Connects to lype-N Plug 

Connects to type-N Jack 
Connects Ia Precifix 7 mm 
Can nects to l ype-SC Plug 

Connects to lype-SC Jack 

Connects to type-TNC Plug 

Connects to type-TNC Jack 

T ype 

900-BT 

900-AB 

900-AC 

900-AP 

900-C9 

900-PKM 

Funct io n 

GR900 Precision Connector 

GR900 Coupling Hardware Kit 

GR900 Contact & Coupling Hardware Kit 

GR900 Coupling Hardwdre & Center Tip 
(for custom reference air line use) 

GR900 Precision Cable Connector 

GR900 Panel Mounting Kit 

TERMINATIONS 

50-0hm Standard 

100-0hm Standard 

200-0hm Standard 

AIR LINES - PRECISION 

900-WSO 

900-W100 

900-W200 

900-WO 

900-W0-4 

900-WN 

900-WNC 

900-WNE 

900-WN-4 

900-WR110 

900-WR120 

900-WR150 

Precision Open Circuit 

Open Circuit (for standards) 

Precision Short Circuit 

Reference line Short Circuit 

900-LlO 

900-L15 

900-L30 

Phose, Time-Delay & Impedance Standard - 10 em 

Phose, Time-Delay & Impedance Standard - 15 em 

Phose, Time-Delay & Impedance Standard - 30 em 

AIR LINES - REFERENCE 

Short Circuit (Coplanar with Type 900-WO) 

Short Ci rcuit (for standards) 

Standard Mismatch (VSWR = 1.1) 

Standard Mismatch (VSWR = 1.2) 

Standard Mismatch (VSWR = 1.5) 
900-LZS 

900-LZ6 

900-LZ7H 

900-LZ10 

900-LZ15 

900-LZ30 

Ultra precise I mpedonce Standard - 5 em 

Ultra precise Impedance Standard - 6 em 

Ultraprecise Impedance Standard - 7.5 em 

Ultrapreci1e Impedance Standard - 10 em 

Ultroprecise Impedance Standard - 15 em 

Ultra precise Impedance Standard - 30 em 

MISCELLANEOUS 
900-EL Precision 90° Ell 

900-TOK GR900 Connector Tool Ki t 

900-TUA Tuner (1.0- 8.5 GHz) 

900-TUB Tuner (0.25 • 2.5 GHz) 

0900-9507 Precision Inner-Conductor Rod 

0900-9509 Precis ion Outer-Conductor Tube 

0900-9782 Adaptor Flange 

TYPE 900-LB PRECISION SLOTTED LINE TYPE 1640-A SLOTTED LINE RECORDER SYSTEM 

• Reg. Trad emark, Omni·Spectra, Inc., Southfie ld, Mich. 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAilS 

GENERAL RADIO COMPANY D WEST CONCORD, MASSACHUSETTS 01781 

NEW ENGLAND , 22 Bokor Avonuo 
Wost Concord, Mass. 01781 

• METROPOliTAN NEW YORK , Brood Avonue at Lindon 
Ridgoftold, Now Jonoy 07657 

• SYRACUSE, Pickard Building, East Molloy Road 
Syracuse, Now York 13211 

• PHILADELPHIA• Fort Washington Industrial Pork 
Fort Woshin ton, Pennsylvania 19034 

• WASHINGTON and BALTIMORE• 1 U20 Rockville Piko • ClEVElAND, 5579 Poorl Road • DALLAS, 2600 Stommons Froewoy, Sullo 210 • ORLANDO• 113 East Colonial Drive 
Orlando, Florida 32801 

• SAN FRANCISCO, 626 San Antonio Rood 
Mountain Viow, California 94040 Rockville, Maryland 20852 Cleveland, Ohio 44129 Dallas, Texas 75207 

• lOS ANGELES, 1000 North -Soward Stroot 
los Angolos, California 90038 

• CHICAGO, 6605 Wost North Avonuo 
Oak Pork, Illinois 60302 

• TORONTO, 99 Flotol Parkway 
Toronto 1 S, Ontario, Canada 

• MONTREAL , Ofllce 395 1255 laird Boulevord 
Town of Mount loyal, Quebec, Canada 
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VSWR cha ra cte ri stics o f the adaptor. 

DESCRIPTION 

The adaptor comprises a Type 900-BT Precision 
Coaxial Connector, a specially designed , continuous 
transition between line sizes, and a low-VSWR version 
of the type-SC connector. The absence of any dis­
crete discontinuities in the transition is a unique 
feature of these adaptors. 

The low-VSWR-version connector is compatible 
with standard military connectors and is recom­
mended for measurements of components so equipped. 
However, for minimum reflections from the junction 
so formed, it is recommended that the mating 
connector also be a low-VSWR version. The inner­
and outer conductor contacts are made of hardened 
beryllium- copper (gold-plated )to provide good spring 
action, long wear, and good contact. 

LOW-VSWR CONNECTORS 

T he General Radio low-VSWR type-SC connectors 
are designed so that a mated pair introduces a min­
imum VSWR into a 50.0-ohm transmission line when 
a butt joint ·is achieved at both outer- and inner­
conductor contacts. Since damage to the adaptor inner 
conductor or bead (or to some other adjacent part) 
could result if the inner-conductor junction were to 
butt before the outer-conductor junction, a minimum 

Copyright , 1966 , by Genera l Rad io Co mpany, West Concord, Massachusetts, U.S.A. 

SPECIFICATIONS 
Frequency Range: De to 8.5 GHz. 
VSWR: Less than 1.005 + 0.015 

0.005 fonz, 1 to 8 .5 GHz . . 
to 1 GHz; 1.015 + 

Voltage : 1000 volts peak. 
Power: 7 kW up to 1 MHz; 7 kW I V f11rnz above 1 MHz. 
Electricol Length : 5.03 ± 0.05 em to the end of the type-SC 

jack inner conductor. 
Dimensions: Length, 2 in. (51 mm); maximum diameter, 

1-1 / 16 in. ( 27 mm). 
Net Weight : 3Y2 oz. (100 g) . 

GENERAL RADIO EXPERIMENTER REFERENCES : 
Volume 37, No. 2 and 3, February- March, 1963; Volume 
37 No. ll , November, 1963 ; Volume 39 No. 1, Janu­
ary, 1965. 

CAUTION 
DAMAGE CAN RESULT TO ADAPTOR IF AN OUT-OF-TOLERANCE 
CONNECTOR IS ATTACHED . SEE TEXT FOR DETAILS . 

gap of 0.002 inch is recommended at the inner­
conductor junction. 

The specified VSWR (see plot) of the adaptor is 
based on its use with a mating low-VSWR connector, 
and includes any residual reflections introduced by the 
Type 900-BT Connector, the transition section, and 
the low-VSWR connection, up to the center of 
the gap. 

Both connectors that make up the junction should 
be of optimum design to achieve a Jow-VSWR con­
nection. The drawing shows the recommended di­
mensions for a mating connector. 

If the mating connector is made so that dimension 
"P" . 0 3 +o oo4 . h h th . IS . 11 -o:ooo me , t e gap at e mner-
conductor junction should be between 0.002 and 
0.009 inch. The inductance introduced by this gap 
in many instances can be neglected or, by determin­
ation of gap dimensions, the inductive effect can be 
taken into account in measurements made through the 
connector junction. The inductive effect normalized 
to 50.0 ohms is given approximately by 

xL = 0.021 • f • g'ro 

where x L is the effect in percent, f is the frequency 
in GHz and g is the gap in mi ls. 

900-~S<:_ JA 

Type 900-QSCJA _ 

COAXIAL ADAPTOR 
(Contains type SC- jack) 

FEBRUARY 1966 Form 0900-0127 A 

n 
0 .3 77'!:0.0 02 DI A (DIELECTRIC) 

[!
0 .2 88 :!:0.002 DI A 

0 . 200 '! 0 .002 DI A 

~ [ [ 0 0935±000050,. 

I • II 0 .0 30 STRA IGHT SECT ION 

NOTES: 

All d imens ions in inches . 

0 .003 !0 .003 
•o oor 

0 .3 13 - o.ooo 

p 

Oute r conductor has 6 slots , 60° apart, 
0.016 ± 0.001 wide by 0.255 ± 0.005 deep; 
inner d iameter in reg ion of con f'act-fingers is 

0.3820 ± 0.0005 when fingers are inse rted in an 
0.41 J inner d iameter ring . 

[ 9 0 0 - 0 -tB I 

Recommended d imensions to male adaptor. 

CAUTION 
Dimension " P" must not be less than 0.311 inch or 
excessive longitud inal fo rces can be exerted on the 
connector inner conductors. 

Printe d in U.S .A. 
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-.. ICATIO 
The adaptor is used to connect equipment that con­
tains type-SC connectors with equipment that con­
tains GR900 connectors. Thus, when used with a Type 
900-LB Precision Slotted Line, it permits accurate 
measurements of components that are equipped with 
type-SC connectors. The residual VSWR of such 
slotted line is Jess than 1.006 + 0.016 foHz to 
1 GHz, 1.016 + 0.006 foHz, 1 to 8.5 GHz. 

The adaptor can also be used with the Type 900-
WSO Termination to provide a low-reflection, 50-ohm 
termination. The VSWR of the adaptor/termination 
combination is Jess than 1.01 + 0.02 foH z to 1 GHz 
and 1.02 + 0.01 foH z from 1 to 8.5 GHz. 

MATING OF 
TYPE 900-BT CONNECTORS 

Since only one locking nut may be used, one nut must 
be placed in the storage position. 
A. To store the locking nut, slide it back until the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at the rear of the 
coupling nut. 
B. Move the locking nut of the other connector back. 
Align the connectors axially and engage the teeth of 
the centering gear rings in any conveni~nt orientation. 
C. Hold the connectors in the joined position, thread 
the active locking nut over the centering gear ring 
of the mating connector, and hand tighten. 

ADAPTORS 

Type 

9QQ.Q874 

900-QBJ 

900-QBP 

900-QCJ 

900-QCP 

900-QNJ 

900-QNP 

900-QTNJ 

900-QTNP 

900-QMMJ 

900-QMMP 

900-QSCJ 

900-QSCP 

GR900 COAXIAL ELEMENTS AND EQUIPMENT ___ .....,_ 

FmJC/1011 

Connects to GR874 

Connects to type-BNC Plug 

Connects to type-BNC Jack 

Connects to type-C Plug 

Connects to type-C Jack 

Connects to type -N Plug 

Connects to type-N Jack 

Connects to type-TNC Plug 

Connects to type-TNC Jack 

Connects to type-OSM Plug 

Connects to type-OSM Jack 

Connects to type-SC Plug 

Connects to type -SC Jack 

CONNECTOR AND CONNECTOR KITS 

Type 

900-BT 

900-AB 

900-AC 

900-AP 

900-PKM 

Function 

GR900 Precision Connector 

GR900 Coupling Hardware Kit 

GR900 Contact & Coupling Hardware Kit 

GR900 Coupling Hordwdre & Center Tip 
(for custom reference air line use) 

GR900 Panel Mounting Kit 

TERMINATIONS 

50-0hm Standard 

100-0hm Standard 

200-0hm Standard 

Precision Open Circuit 

AIR LINES - PRECISION 

900-WSO 

900-W100 

900-W200 

900-WO 

900-W04 

900-WN 

900-WNC 

900-WNE 

900-WN4 

900-WR110 

900-WR120 

900-WR150 

Open Circuit (for standards) 

Precision Short Circuit 

Reference line Short Circuit 

900-llO 

900-L15 

900-L30 

Phase, Time-Delay & Impedance Standard - 10 em 

Phase, Time-Delay & Impedance Standard- 15 em 

Phase, Time-Delay & Impedance Standard- 30 em 

Short Circuit (Coplanar with Type 900-WO) 

Short Circuit (lor standards) 

AIR LINES - REFERENCE 

Standard Mismatch (VSWR = 1.1) 

Standard Mismatch (VSWR = 1.2) 

Standard Mismatch (VSWR = 1.5) 

900-LZ5 

900-LZ6 

900-LZ7H 

900-LZ10 

900-LZ15 

900-LZ30 

Ultraprecise Impedance Standard- 5 em 

Ultraprecise Impedance Standard - 6 em 

Ultraprecise Impedance Standard - 7.5 em 

Ultroprecise Impedance Standard- 10 em 

Ultroprecise Impedance Standard - 15 em 

Ultroprecise Impedance Standard - 30 em 

MISCELLANEOUS 

900-TOK GR900 Con nectar Tool Ki I 

900-TUA Tuner (1 .0 - 8.5 GHz) 

900-TUB Tuner (0.25 - 2.5 GHz) 

0900-9508 Precision Inner-Conductor Rod 

0900-9509 Precision Outer-Conductor Tube 

0900-9782 Adaptor Flange 

TYPE 900-LB PRECISION SLOTTED LINE 

TYPE 1640-A SLOTTED LINE RECORDER SYSTEM 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 

GENERAL RADIO COMPANY D WEST CONCORD , MAS SA CHUSETTS 01781 

NEW ENGLAND: 22 Boker Avenue 
West Concord, Mou~ 01781 

METROPOLITAN NEW YORK , Brood Avenue ot Unden 
Ridgefield, New Jersey 07657 

SYRA.CUSE : Pickard Building, East Molloy Road 
Syracuse, New York 13211 

WASHINGTON ond BALTIMORE, 11HO Rockville Pike • CLEVELAND, 5579 Pearl Rood • DAllAS, 2600 Stemmons Freeway. Suite 210 ORlANDO, 1 I 3 Eott Colonial Drive 
Orlando , Florida 32801 Rockville, Maryland 20852 Cleveland, Ohio .C.C129 Dallas , Texoos 7 5207 

LOS ANGELES, 1000 North Seward Street 
los Angeles~ California 90038 

CHICAGO: 6605 Wed North Avenue 
Oak Pork, I llinois 60302 

• TORONTO: 99 Floral Parkway 
Toronto 15, Ontario, Canada 

PHILADELPHIA : Fort Woooh i ngton lndustf iol Pork 
Fort Washington , Pennsylvania 1903~ 

• SAN FRANCISCO, 626 Son Antonio Rood 
Mountain View, California 9.CO•O 

MONTREAL , Office 395 1255 laird Boulevard 
Town of Mount Royal , Que-bec , Canada 
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DESCRIPTION 

The adaptor comprises a Type 900-BT Precision 
Coaxial Connector, a specially designed, continuous 
transition between line sizes, and a low-VSWR version 
of the type-SC connector. The absence of any dis­
crete discontinuities in the transition is a unique 
feature of these adaptors. 

The low-VSWR-version connector is compatible 
with standard military connectors and is recom­
mended for measurements of components so equipped. 
However, for minimum reflections from the junction 
so formed, it is recommended that the mating 
connector also be a low-VSWR version. The inner­
and outer-conductor contacts are made of hardened 
beryllium-copper (gold-plated) to provide good 
spring action, long wear, and good contact. 

LOW-VSWR CONNECTORS 

The General Radio low-VSWR type-SC connectors 
are designed so that a mated pair Introduces a mm­
imwn VSWR into a 50.0-ohm transmission line when 
a butt joint is achieved at both outer- and inner­
conductor contacts. Since damage to the adaptor inner 
conductor or bead (or to some other adjacent part) 
could result if the inner-conductor junction were to 
butt before the outer-conductor junction, a minimwn 

Copyright, 1966 , by General Radio Company, West Concord, Massachusetts, U.S.A. 

SPECIFICATIONS 
Frequency Range: De to 8.5 GH 
VSWR: Less than 1.005 + 0.01 ~ 1, to 1 GHz; 1.015 + 

0.005 foHz• 1 to 8.5 GHz. 
Voltage : 1000 volts peale 
Power: 7 kW up to 1 MHz; 7 kW I V fMHz above 1. MHz. 
Electrical length: 5.60 ± 0.05 em to the end of the type-SC 

plug outer conductor 
Dimensions: Length, 2-3/16 in. (56 mm); maximum diam-

eter, 1-1/16 in. (27 mm). 
Net Weight : 3V2 oz. ( 100 g ) . 

GENERAL RADIO EXPERIMENTER REFERENCES: 
Volume 37 , No. 2 and 3, February - March, 1963; Volume 
37 No. 11, November, 1963; Volume 39 No. 1, Janu-
ary, 1965 · C A U T I 0 N 
DAMAGE CAN RESULT TO ADAPTOR IF AN OUT-OF-TOLERANCE 
CONNECTOR IS ATTACHED . SEE TEXT FOR DETAILS . 

gap of 0.002 inch is recommended at the inner­
conductor junction. 

The specified VSWR (see plot) of the adaptor is 
based on its use with a mating low-VSWR connector, 
and includes any residual reflections introduced by the 
Type 900-BT Connector, the transition section, and 
the low-VSWR connection, up to the center of 
the gap. 

Both connectors that make up the junction should 
be of optimwn design to achieve a low-VSWR con­
nection. The drawing shows the recommended di­
mensions for a mating connector. 

If the mating connector is made so that dimension 
"]" is 0.309 ±g:gg~ inch, the gap at the inner­
conductor junction should be between 0.002 and 
0.009 inch. The inductance introduced by this gap 
in many instances can be neglected or, by determin­
ation of gap dimensions, the inductive effect can be 
taken into account in measurements made through the 
connector junction. The inductive effect normalized 
to 50.0 ohms is given approximately by 

XL = 0.021 'f ' gf}o 

where x L is the effect in percent, f is the frequency 
in GHz, and g is the gap in mils. 

eoo-c;:>scP 

Type 900-QSCP 

COAXIAL ADAPTOR 
(Contains type SC-plug) 

FEBRUARY 1966 Form 0900-0128A 

a 

0.413 "±0.001 DIA 
0 .260t0.002 OIA 
0 .1 84'!:0.002 DIA 

l l I [0.128 '!:0.001 DIA (01 ELECTRIC! 
~~=..I.. 0.1255'!:0.0005 OIA (METAL) 

WHEN CONTACT FINGERS ARE 
--- POSITIONED ON AN 0.0935 DIA 

X 0.030 LONG PLUG 

0 .307:8:88f 

l900•Q·t9l 

NOTES: 
All dimensions in inches. 

Inner conductor has 4 slots, equally spaced, 
0 .012 ± 0.001 wide by 0.210 ± 0.005 deep. 

Recommended dimensions to mote adaptor. 

CAUTION 
Dimension " J" must not be more thon 0.309 inch or 
exces~ive longitudinal forces con be exerted an the 
connector inner conductors. 

g 
0 

' £) 
~ 
1\ , 

Printed in U.S .A . 
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liCATIONS 

The adaptor is used to connect equipment that con­
tains type-SC connectors with equtpment that con­
tains GR900 connectors. Thus, when used with a Type 
900-LB Precision Slotted Line, it permits accurate 
measurements of components that are equipped with 
type-SC connectors. The residual VSWR of such 
slotted line is less than 1.006 + 0.016 fouz to 
1 GHz, 1.016 + 0.006 fmrz, 1 to 8.5 GHz. 

The adaptor can also be used with the Type 900-
W50 Termination to provide a low-reflection, 50-ohm 
termination. The VSWR of the adaptor/termination 
combination is less than 1.01 + 0.02 foHz to 1 GHz 
and 1.02 + 0.01 fouz from 1 to 8.5 GHz. 

MATING OF 
TYPE 900-BT CONNECTORS 

Since only one locking nut may be used, one nut must 
be placed in the storage position. 
A. To store the locking nut, slide it back until the 

1 
, threads engage. Then thread it back off the centering lf gear ring and slide it to the ridge at the rear of the 

0 coupling nut. 
B. Move the locking nut of the other connector back. 
Align the connectors axially and engage the teeth of 

J the centering gear rings in any convenient orientation . 
C. Hold the connectors in the joined position, thread 
the active locking nut over the centering gear ring 

If ~f the mating connector, and hand tighten. 

D 

ADAPTORS 

Type 

900-0874 

900-QBJ 

900-QBP 

900-QCJ 

900-QCP 

900-QNJ 

900-QNP 

900-QTNJ 

900-QTNP 

900-QMMJ 

900-QMMP 

900-QSCJ 

900-QSCP 

GR900 COAXIAl ElEMENTS AND EQUIPMENT _ ···---··-­

CONNECTOR AND CONNECTOR KITS 

Frmrtron 

Connects to GR874 

Connects to type-BNC Plug 

Connects to type-BNC Jack 

Connects Ia type-C Plug 

Connects Ia type•C Jack 

Can nects Ia type-N Plug 

Connects Ia lype-N Jack 

Connects Ia lype-TNC Plug 

Connects to type-TNC Jack 

Connects Ia type-OSM Plug 

Connects to type-OSM Jack 

Connects to type-SC Plug 

Connects to type-SC Jack 

Type 

900-BT 

900-AB 

900-AC 

900-AP 

900-PKM 

Ftmction 

GR900 Precisian Connector 

GR900 Coupling Hardware Kit 

GR900 Contact & Coupling Hardware Kit 

GR900 Coupling Hardwdre & Center Tip 
(for custom reference air line use) 

GR900 Panel Mounting Kit 

TERMINATIONS 
50-0hm Standard 

100-0hm Standard 

200-0hm Standard 

Precision Open Circuit 

AIR liNES - PRECISION 

900-WSO 

900-W100 

900-W200 

900-WO 

900-W04 

900-WN 

900-WNC 

900-WNE 

900-WN4 

900-WR110 

900-WR120 

900-WR150 

Open Circuit (for standards) 

Precision Short Circuit 

Reference line Short Circuit 

900-LlO 

900-LlS 

900-L30 

Phase, Time-Delay & Impedance Standard- 10 em 

Phase, Time-Delay & Impedance Standard - 15 em 

Phase, Time-Delay & Impedance Standard - 30 em 

Short Circuit (Coplanar with Type 900-WO) 

Short Circuit (for standards) 

AIR liNES - REFERENCE 

Standard Mismatch (VSWR = 1.1) 

Standard Mismatch (VSWR = 1.2) 

Standard Mismatch (VSWR = 1.5) 

900-LZ5 

900-LZ6 

900-LZ7H 

900-LZ10 

900-LZ15 

900-LZ30 

Ultraprecise Impedance Standard- 5 em 

Ultraprecise Impedance Standard - 6 em 

Ultra precise Impedance Standard - 7.5 em 

Ultraprecise Impedance Standard - 10 em 

Ultraprecise Impedance Standard - 15 em 

Ultraprecise Impedance Standard - 30 em 

MISCEllANEOUS 
900-TOK GR900 Connector Tool Kit 

900-TUA Tuner (1.0 - 8.5 GHz) 

900-TUB Tuner (0.25 • 2.5 GHz) 

0900-9508 Precision Inner-Conductor Rod 

0900-9509 Precision Outer-Conductor Tube 

0900-9782 Adaptor Flange 

TYPE 900-LB PRECISION SLOTTED LINE 

TYPE 1640-A SLOTTED LINE RECORDER SYSTEM 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 

GENERAL RADIO COMPANY D WEST CONCORD, MASSACHUSETTS 01781 

NEW ENGLAND, 22 Baker Avenue 
West Concord, Man : 01781 

• METROPOLITAN NEW YORK, Brood Avenue at linden 
Ridgefield, New Jersey 07657 

SYRACUSE: Pickard Building, East . Molloy Road 
Syracuse, New York 13711 

• PHilADELPHIA : Fort Washington lndu1otr iol Pork 
Fort Washington , Pennsylvania 1903.& 

• WASHINGTON and !AlTIMORE, 11~20 Rockville Pike • ClEVElAND , 5579 Pearl Road • DAllAS, 2600 Stemmons Freeway. Suite 210 • ORlANDO, 113 East Colonial Drive 
Orlando. Florida 32801 

• SAN FRANCISCO, 626 San Antonio Road 
Mountain View, California 9AOAO Rockville. Maryland 20852 Cleveland, Ohio ~~ 129 Dallas, Texas 75207 

• lOS ANGELES, 1000 North "Seword Street 
los Angeles, California 90038 

• CHICAGO , 6605 West North Avenue 
Oak Park. Illinois 60302 

• TORONTO, 99 Floral Parkway 
Toronto 15, Ontario, Canada 

• MONTREAl ' Ollice 395 1255 laird Boulevard 
Town of Mount Royal. Quebec. Canada 
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SPECIFICATIONS 
Frequency Range: De to 8.5 GHz. 
SWR: Less titan 1.005 + 0.015 f('. to 1 GHz; 1.015 + 
0.005 fcHz• 1 to 8.5 GHz. 
Voltage: 500 V peak. 
Power: 3 kW up to 1 MHz; 3 kWJ.J fMHz above 1 MHz. 
Electrical Length: 5 .37 ±0.05 em to the end of the 1type-TNC 
jack inner conductor. 
Dimensions: Length, 2·1/8 inches {54 mm) ; maximum diame­
ter, 1·1/16 inch (27 mm). 
Net Weight: 3Y> ounces (100 grams). 

GR EXPERIMENTER REFERENCES: Copies of articles cover­
ing entire GR900 line available free. Ask for reprint ElJS. 

CAUTION 
DAMAGE CAN RESULT TO ADAPTOR IF 
AN OUT-OF-TOLERANCE CONNECTOR IS 
ATTACHED. SEE TEXT FOR DETAILS. 

GR900® PREC lSI ON COAXIAL COMPONENTS ~ 

DESCRIPTION 

The adaptor comprises a Type 90Q-BT Precision 
Coaxial Connector, a specially designed, continuous 
transition between line sizes, and a low SWR version 
of the type-TNC conne-ctor. The absence of any dis­
crete discontinuities in the transition is a unique 
feature of these adaptors. 

The low-SWR-version connector is compatible 
with standard military connectors and is recommen­
ded for measurements of components so equipped. 
However, for minimum reflections from the junction 
so formed, it is recommended that the mating con­
nector also be a low-SWR version. The inner­
conductor contacts are made of hardened beryllium­
copper (gold-plated) to provide good spring action, 
long wear, and good contact. I 

lOW- SWR CONNECTORS 

The General Radio low-SWR type-TNC connectors 
are designed so that a mated pair introduces a mini­
mum SWR into a 50.0-ohm transmission line when a 
butt · joint is achieved at both outer- and inner­
conductor contacts. Since damage to the adaptor 
inner conductor or bead (or to some other adjacent 
part) could result if the inner-conductor junction 
were to butt before the outer-conductor junction, a 

:opyright, 1965, by General Radio Company, West Concord, Mass ., U.S.A. 

I 

mlDliDum gap of 0.002 inch is recommended at the 
inner-conductor junction. 

The specified SWR (see plot) of the adaptor is 
based on its use with a mating low-SWR connector, 
and includes any residual reflections introduced by 
the Type 900-BT Connector, the transition section, 
and the low-SWR connection, up to the center of the 
gap. 

Both connectors that make up the junction should 
be of optimum design to achieve a low-SWR connec­
tion. The drawing shows the recommended dimen­
sions for a mating connector. The type-TNC connec­
tor mates without mechanical interference with MIL­
C-390 12, Class II, connectors. 

If the mating connector is made so that dimension 
<•p" is 0.2 10 .:&:&&~ inch, the gap at the inner­
-conductor junction should be between 0.002 and 
0.009 in. The inductance introduced by this gap in 
many instances can be neglected or, by determination 
of gap dimensions, the inductive effect can be taken 
into account in measurements made through the con­
nector junction. The inductive effect normalized to 
50.0 ohms is given approximately by 

XL = 0.05 • f • g% 

where XL is the effect in percent, f is the frequency 
in GHz, and g is the gap in mils. 

General Radi 

Type 900-QTNJ 

COAXIAL ADAPTOR 
(Contains type-TNC jack) 

~ 

JUNE, 1974 FORM 0900·01856 

GENERAL RADIO COMPANY 
. WEST CONCORD, MASSACHUSETTS 

W
0.261±0.001 DIA (DIELECTRIC) 

1fF
O.I93tO.OOI DIA 

1110.0535±0.0005 DIA 

~gj_ 

NOTES , 

,
~, .. I~ 
>.: ~~-0.040 STRAIGHT SECTION :1 0 .004:!:0.004 

-+0.007 
t-----+-0.212 -0.000 

i---1-- p 

All dimensions in inches. 

Outer conductor has 6 slots 60° aport, 

0.015 ± 0 .001 wide by 0 .235 ± 0.003 deep; 
inner diameter in region of contacf. fingers is 

0.2650 ± 0.0005 when fingers ore inserted 
in on 0.3200 inner-diameter ring. 

Recommended dimensions to mote adaptor. 

CAUTION 
Dimension .. , •• must not be len than 0.210 inch or 
excessive longitudinal forces con be exerted on the 
connector inner conductors. 

~ 
~ ...... , 
~ 

c._ 
Printed ir'l U.S.A. 



:: • p 

i 
i 



~::t:l I I d 
1.000 I 7 8 9 

DESCRIPTION 

The adaptor comprises a Type 900-BT Precision 
Coaxial Connector, a specially designed , continuous 
transition between line sizes, and a low-VSWR version 
of the type-TNC connector. The absence of any dis­
crete discontinuities in the transition is a unique 
feature of these adaptors. 

The low-VSWR-version connector is compatible 
wi th standard military connectors and is recom­
mended for measu rements of components so equipped. 
However, for minimum reflections from the junction 
so formed, it is recommended that the mating 
connector also be a low-VSWR version. The inner­
and outer-conductor contacts are made of hardened 
beryllium-copper (gold-plated) to provide good spring 
action, long wear, and good contact. 

LOW-VSWR CONNECTORS 

The General Radio low-VSWR type-TNC connectors 
are designed so that a mated pair introduces a min­
imum VSWR in to a 50.0-ohm transmission line when 
a butt joint is achieved at both outer- and inner­
conductor contacts. Si nce damage to the adaptor inner 
conductor or bead (or to some other adjacent part) 
could resul t if the inner-conductor junction were to 
butt before the outer-conductor junction, a minimum 

Copyright , 1965, by Gene ra l Radio Company, West Con c'o.d, Ma ss., U.S.A. 

SPECIFICATIONS 
Frequency Range: De to 9 Gc/s. 
VSWR : Less than 1.005 + 0 .01) 

0 .005 fGc, I to 9 Gc/s. 
to 1 Gc/s; 1.015 + 

Voltage : 500 volts peak. 
Power: 3 kw up to l Mc/s; 3 kw/ \ 1 fMO above I Mc/s. 
Electrical Length : 5.70 ± 0.03 em to the end of the type-

TNC plug outer conductor. 
Dimensions: Length, 21/8 inches (54 mm); maximum diam· 

eter, 1\<\ 6 inch (27 mm). 
Net Weight: 3% ounces ( 100 grams) . 

GENERAL RADIO EXPERIMENTER REFERENCES: 
Volume 37, No. 2 and 3, February. March, 1963; Volume 
37 No. 11 , November, 1963; Volume 39 No. 1, J anu­
ary, 1965. 

CAUTION 
DAMAGE CAN RESULT TO ADAPTOR IF AN OUT-OF-TOLERANCE 
CONNECTOR IS ATTACHED . SEE TEXT FOR DETAILS. 

gap of 0.002 inch is recommended at the inner­
conductor junction. 

The specified VSWR (see plot) of the adaptor is 
based on its use with a mating low-VSWR connector, 
and includes any residual reflections introduced by the 
Type 900-BT Connector, the transition section, and 
the low-VSWR connection, up to the center of 
the gap. 

Both connectors that make up the junction should 
be of optimum design to achieve a low-VSWR con­
nection. The drawing shows the recommended di­
mensions for a mating connector. 

If the mating connector is made so that dimension 
"]" · +o ooo · ch th th · IS 0.208 -o:003 m , e gap at e mner-
conductor junction should be between 0.002 and 
0.009 inch. The inductance introduced by this gap 
in many instances can be neglected or, by determin­
ation of gap dimensions, the inductive effect can be 
taken into account in measurements made through the 
connector junction. The inductive effect normalized 
to 50.0 ohms is given approximately by 

XL= 0.035 • f • go/o 

where .x L is the effect in percent, f is the frequency 
in Gc/s, and g is the gap in mils. 

900-QTNP 
Type 900-QTNP 

COAXIAL ADAPTOR 
<Contains type-TNC plug) 

SEPTEMBER 1965 FORM 0900-0190A 

22222 Ed 

NOTES: 

l
l L 0.007!0.001 DIA (DIEUECTRIC} 

0.0850±0.0005 DIA (METAU 
WHEN CONTACT FINGERS ARE 
POSITIONED ON AN 0.0535 DIA 
X 0 .040 LONG PLUG 

- 0 .1 85!.0.001 DIA 
0.320±0.001 01 A 

All dimensions in inches. 
Inner conductor has 4 equally spaced slats 
0.008 ± 0.001 wide by 0.187 ± 0.005 deep . 

Recommended d imensions to mate adaptor. 
C) 

0 
I 

CAUTION .() 
Dimension ")'"' must not be mare than 0.208 onch or 
excessive longitudinal forces can be exerted on the 
connector inner conductors.. 

Printed in U.S.A. 



A\ dCATIONSi .. 
The adaptor is used to connect equipment that con­
tains type-TNC connectors with equipment that con­
tains GR900 connectors. Thus, when used with a Type 
900-lB Precision Slotted Line, it permits accurate 
measurements of components that are equipped with 
type-TNC connectors. The residual VSWR of such 
a slotted line is less than 1.006 + 0.016 foe to 
1 Gcjs, 1.016 + 0.006 foe, 1 to 9 Gcjs. 

The adaptor can also be used with the Type 900-
W50 Termination to provide a low-reflection, 50-ohm 
termination. The VSWR of the adaptor/termination 
combination is less than 1.01 + 0.02 foe to 1 Gcj s 
and 1.02 + 0.01 foe from 1 to 9 Gc j s. 

MATING OF 
TYPE 900-BT CONNECTORS 

Since only one locking nut may be used, one nut must 
be placed in the storage position. 
A. To store the locking nut, slide it back until the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at the rear of the 
coupling nut. 
B. Move the locking nut of the other connector back. 
Align the connectors axially and engage the teeth of 
the centering gear rings in any convenient orientation. 
C. Hold the connectors in the joined position, thread 
the active locking nut over the centering gear ring 
of the mating connector, and hand tighten. 

• GR900 COAXIAL ELEMENTS AND EQUIPMENT • 

ADAPTORS 

Type 

900-0874 

900-QBJ 

900-QBP 

900-QCJ 
900-QCP 

900-QNJ 

900-QNP 

900-QTNJ 

900-QTNP 

[;111/CII0/1 

Connects to GR874 

Connects to type-BNC Plug 

Connects to type-BNC Jock 

Connects to type-C Plug 
Connects to type-C Jack 

Connects to type-N Plug 

Connects to type-N Jack 

Connects to type-TNC Plug 

Connects to type-TNC Jack 

AIR LINES - PRECISION 

900-LlO 

900-l15 

900-l30 

Phose, Time-Delay & Impedance Standard - 10 em 

Phose, Time-Delay & Impedance Standard- 15 em 
Phose, Time-Delay & Impedance Standard - 30 em 

AIR LINES - REFERENCE 

900-lZ5 

900-lZ6 
900-lZ7H 

900-lZ10 

900-lZ15 

900-lZ30 

Ultraprecise Impedance Standard- 5 em 

Ullraprecise Impedance Standard- 6 em 

Ullraprecise Impedance Standard - 7.5 em 

Ullraprecise Impedance Standard - 10 em 

Ultraprecise Impedance Standard - 15 em 

Ultraprecise Impedance Standard - 30 em 

CONNECTOR AND CONNECTOR KITS continued 

Type 

900-AC 

900-AP 

Fuucliou 

GR900 Contact & Coupling Hardware Kit 

GR900 Coupling Hardware & Center Tip 

(far custom reference air line use) 

TERMINATIONS 

900-W50 

900-WlOO 

900-W200 

900-WO 

900-W04 

900-WN 

900-WNC 

900-WNE 

900-WN4 

900-WR110 

900-WR120 

900-WR150 

50-0hm Standard 

100-0hm Standard 

200-0hm Standard 

Precision Open Circuit 

Open Circuit (for standards) 

Precision Short Circuit 

Reference Line Short Circuit 

Short Circuit (Coplanar with Type 900-WO) 

Short Circuit {lor standards) 

Standard Mismatch {VSWR = 1.1) 

Standard Mismatch (VSWR = 1.2) 

Standard Mismatch (VSWR = 1.5) 

MISCELLANEOUS 

900-TOK GR900 Connector Tool Kit 

900-TUA Tuner (1.0. 9.0 Gc/ s) 

900-TUB Tuner (0.25 . 2.5 Gc/ s) 
CONNECTOR AND CONNECTOR KITS 0900-9508 Precision Inner-Conductor Rod 

900-BT 

900-AB 

GR900 Precision Connector 

GR900 Coupling Hardware Kit 

0900-9509 

0900-9782 

TYPE 900-lB PRECISION SlOTTED liNE 

TYPE 1640-A SlOTTED liNE RECORDER SYSTEM 

Precision Outer-Conductor Tube 

Adaptor Flange 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 

GENERAL RADIO COMPANY D WEST CONCORD , MASSACHUSETTS 01781 

NEW ENGlAND: 21 Boker Avenue 
West Concord, Mass. 01781 

METROPOLITAN NEW YORK: Brood Avenue or linden 
Ridgefield, New Jersey 07 657 

SYRACUSE: Pickard Building, East Molloy Road 
Syracuse, New York 13211 

• PHILADELPHIA: Fort Washington Industrial Pork 
Fort Washington, Pennsylvania 1903~ 

WASHINGTON and BALTIMORE, 11420 Rockville Pike • CLEVELAND, 5579 Peo•l Road • DALLAS, 2600 Stemmans f•eeway, Suite 210 
Rockville, Maryland 20852 Cleveland, Ohio 44129 Dallas, TeXas 75207 

• ORLANDO: 113 East Colonial Drive 
Orlando, Florida 31801 

• SAN FRANCISCO, 1186 Los Altos Avenue 
los Aires. California 94022 

LOS ANGELES, 1000 Not!h Sewo•d St•eet 
lo\ Angele~. California 90038 

• CHICAGO: 6605 West North Avenue 
Oak Pork. Illinois 60302 

• TORONTO: 99 Floro! Parkway 
Toronto 15, Ontario, Canada 

MONTRE A L Office 395 1255 Lai•d Sou leva•d 
Town of Mount Royal, Quebec. Canada 



SPECIFICATION 
Frequency: De to 1 GHz 
Electrical: IMPEDANCE: 75 n nominal. 
Mechanical: DIMENSIONS: 3.4 in. (86 mm) long; 1.06 in. (27 mm) 
dia. WEIGHT: 0.2lb (0.1 kg) net 1 lb (0.5 kg) shipping. 

Copyright, 1972, by General Radio Company, Concord, Mass., U.S.A. 

CAUTION 

THE CONTACT SURFACES OF THE INNER 
AND OUTER CONDUCTORS MUST BE PRO­
TECTED, AS NICKS OR DENTS CAN IM­
PAIR ELECTRICAL PERFORMANCE. 

GR900 PRECIS I 0 N C 0 A X I A l C 0 M P 0 N EN T S 

DESCRIPTION 
The Type 900-QWJL Adaptor comprises a Type 

900-BT (75 fl.) Precision Coaxial Connector, a spe­
cially designed step transition from the GR 900 line 
size to the Western Electric line size, and a low-VSWR 
version of a large Western Electric jack connector. 

The inner contacts of the Western Electric connec­
tor are made of hardened beryllium-copper (gold­
plated) to provide good spring action, long wear, and 
good contact. 

LOW-VSWR WESTERN ELECTRIC 
CONNECTORS 

The VSWR (see plot) of the Type 900-QWJL 
Adaptor includes any residual reflections introduced 
by the Type 900-BT (75 Q) connector, the transition 
section, and the Western Electric section. 

To achieve a low-VSWR connection, both connec­
tors that make up the Western Electric junction 
should be of optimum design. A drawing giving the 
recommended dimensions for a mating connector to 
be used appears at the right. 

~ :::li 1 I ~"'""I,.,, I 
I.OI 250 500 750 1000 1500 2000 

FREQUENCY-MHZ 
90017501-2 

INSPECTION AND CLEANING 

If satisfactory operation is not obtained, inspect the 
GR900 connector for nicks or protrusions (however 
minor) on the butting surface of the outer conduc­
tor and for damage to the inner conductor. The 
spring contact should be inspected to ascertain that 
the segments have not been accidentally bent or 
twisted. Inspect the connector for accumulations of 
dust or grime, which could degrade performance. 

The butt surfaces of the connector must be kept 
clean, both at the outer-conductor junction and at 
the inner-contact junction. When there is evidence of 
dirt packed on these surfaces, or poor make-break 
repeatability, cleaning is necessary. Use of the Type 
900-TOC Cleaning Kit is recommended. Solvents to 
be used are Freon TF, denatured alcohol, synthetic 
methanol, grain alcohol, or petroleum ether. Liquid 
cleaning is generally more effective than dry clean­
ing; abrasive cleaning can remove the protective plat­
ing and is not recommended. Removal of the contact 
may be necessary for adequate inner-conductor clean­
ing. 

Type 900-QWJL(75 Oj 

COAXIAL 
ADAPTOR 

75 OHMS 

I® General Radio 
JULY 1972 FORM 0900-0168A 

NOTE Although the inner conductor is not firmly 
keyed to the bead and body assembly, the clamp­
ing action of the Teflon is usually sufficient to 
prevent rotation of the inner conductor under nor­
mal use. 

r-----·0892 ~ .000-J Z:VR. 

I [I'='"·--~ ,,,;~ 
'- (I -! 1: 

~,,, _J~ 
007 

1.187~.003 

Dimensions are given In Inches 

Recommended dimensions to mate Adaptor. 

GR EXPERIMENTER REFERENCES: Copies of articles 
covering entire GR900 Une available free. Ask for reprint 
EllS. 

I General Radio 
300BAKERAVENUE.CONCORD.MASSACHUSETTS01~2 

~JEW YOPK Y 71:' 4fJ.1.;'>7:>7 (N .J 1 ;>-~1 7<J~ W<'10 • EWSTON ·:~7 f>.!f; ~550 

CHICAGO • WASHINGTON 0 C Jill B8l-'1l.JJ • LIJS /l,f'<,>f.Lf.S 71.1 '·~0-98JO 
TORONTO ·l1fi ~"<'·JYV • llJf"iiCH 1W:- '·, ;:>.: 
GRASGr'·J-STADLER f'' :\63-)781• TIM~' DATA -115 327-8322 Printed in U.S .A 



SPECIFICATION 
Frequency: De t o 1 GHz. 

Electrical: IMPEDANCE : 75 n nominal. 

Mechanical: DIMENSIONS : 2.89 in. (73 mm) long; 1.06 in. (27 mm) 
dia. WEIGHT : 0.21b (0.1 kg) net , 1 lb (0.5 kg) shipping. 

Copyright, 1972, by General Radio Company, Concord, Mass ., U .S.A. 

CAUTION 

THE CONTACT SURFACES OF THE INNER 
AND OUTER CONDUCTORS MUST BE PRO· 
TECTED, AS NICKS OR DENTS CAN IM· 
PAIR ELECTRICAL PERFORMANCE. 

GR900' PRECISION COAXIAL COMPONENTS 

DESCRIPTION 
The Type 900-QWJS Adaptor comprises a Type 

900-BT (75 .Q) Precision Coaxial Connector, a spe­
cially designed step transition from the GR 900 line 
size to the Western Electric line size, and a low-VSWR 
version of a small Western Electric jack connector. 

The inner contacts of the Western Electric connec­
tor are made of hardened beryllium-copper (gold­
plated) to provide good spring action, long wear, and 
good contact. 

LOW-VSWR WESTERN ELECTRIC 
CONNECTORS 

The VSWR (see plot) of the adaptor includes any 
residual reflections introduced by the Type 
900-BT (75 .Q) connector, the transition section, and 
the Western Electric section. 

To acltieve a low-VSWR connection, both connec­
tors that make up the Western Electric junction 
should be of optimum design. A drawing giving the 
recommended dimensions for a mating connector to 
be used appears at the right. 

· 'li J"""' 1~· I ~ 102 I I It 

I.OI 250 500 750 1000 1500 2000 
FREQUENCY- MHz 

90017Sn! 3 

INSPECTION AND CLEANING 

If satisfactory operation is not obtained, inspect the 
GR900 connector for nicks or protrusions (however 
minor) on the butting surface of the outer conduc­
tor and for damage to the inner conductor. The 
spring contact should be inspected to ascertain that 
the segments have not been accidentally bent or 
twisted. Inspect the connector for accumulations of 
dust or grime, which could degrade performance. 

The butt surfaces of the connector must be kept 
clean, both at the outer-conductor junction and at 
the inner-contact junction. When there is evidence of 
dirt packed on these surfaces, or poor make-break 
repeatability, cleaning is necessary. Use of the Type 
900-TOC Cleaning Kit is recommended. Solvents to 
be used are Freon TF, denatured alcohol, synthetic 
methanol, grain alcohol, or petroleum ether. Liquid 
cleaning is generally more effective than dry clean­
ing; abrasive cleaning can remove the protective plat­
ing and is not recommended. Removal of the contact 
may be necessary for adequate inner-conductor clean­
ing. 

Type 900-QWJS(75 S 

COAXIAL 
ADAPTOR 

75 OHMS 

I.General Radio 
JULY 1972 FORM 0900-0166A 

NOTE Although the inner conductor is not firmly 
keyed to the bead and body assembly, the clamp­
ing action of the Teflon is usually sufficient to 
prevent rotation of the inner conductor under nor­
mal use. 

~ o-f8S~.OOOS"Dn• 
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Dimensions are given In Inches 

Recommended dimensions to mate Adaptor. 
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GR EXPERIMENTER REFERENCES: Copies of articles ~ 
covering entire GR900 line available free. Ask for reprint ~ 
EllS. 



SPECIFICATION 

Frequency: De to 1 GHz. 
Electrical : IMPEDA NCE: 75 n nominal. 
Mechanical: DIMENSIONS: 2.9 in (74 mm) long ; 1.06 in. (27 mm) 
dia. WEIGHT : 0.2 lb {0.1 kg) net 1 lb {0.5 kg) shipping. 

CAUTION 

THE CONTACT SURFACES OF THE INNER 
AND OUTER CONDUCTORS MUST BE PRO­
TECTED, AS NICKS OR DENTS CAN IM­
PAIR ELECTRICAL PERFORMANCE . 

Copyright, 1972, by General Radio Company, Concord, Mass ., U .S.A. 

GR900' PRECISION COAXIAL COMPONENTS 

DESCRIPTION 
The Type 900-QWPL Adaptor comprises a Type 

900-BT (75 Q) Precision Coaxial Connector, a spe­
cially designed step transition from the G R 900 line 
size to the Western Electric line size, and a low-VSWR 
version of a large Western Electric plug connector. 

LOW-VSWR WESTERN ELECTRIC 
CONNECTORS 

The VSWR (see plot) of the Type 900-QWPL 
Adaptor includes any residual reflections introduced 
by the Type 900-BT (75 Q) connector, the transition 
section, and the Western Electric section. 

To achieve a low-VSWR connection , both connec­
tors that make up the Western Electric junction 
should be of optimum design. A drawing giving the 
recommended dimensions for a mating connector to 
be used appears at the right. 

90017!ill l·1 

INSPECTION AND CLEANING 

If satisfactory operation is not obtained, inspect the 
GR900 connector for nicks or protrusions (however 
minor) on the butting surface of the outer conduc­
tor and for damage to the inner conductor. The 
spring contact should be inspected to ascertain that 
the segments have not been accidentally bent or 
twisted. Inspect the connector for accumulations of 
dust or grime, which could degrade performance. 

The butt surfaces of the connector must be kept 
clean, both at the outer-conductor junction and at 
the inner-contact junction. When there is evidence of 
dirt packed on these surfaces, or poor make-break 
repeatability, cleaning is necessary. Use of the Type 
900-TOC Cleaning Kit is recommended. Solvents to 
be used are Freon TF, denatured alcohol, synthetic 
methanol, grain alcohol, or petroleum ether. Liquid 
cleaning is generally more effective than dry clean­
ing; abrasive cleaning can remove the protective plat­
ing and is not recommended. Removal of the contact 
may be necessary for adequate inner-conductor clean­
ing. 

Type 900-QWPL(75 C, 
COAXIAL 

ADAPTOR 
75 OHMS 

General Radio 
JULY 1972 FORM 0900-0169A 

NOTE Although the inner conductor is not firmly 
keyed to the bead and body assembly, the clamp­
ing action of the Teflon is usually sufficient to 
prevent rotation of the inner conductor under nor- 'Ill 

mal use. 
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' Recommended dimensions to mate Adaptor. ~ 

GR EXPERIMENTER REFERENCES: Copies of articles < 
covering entire GR900 line available free. Ask for reprint 
EllS. 
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SPECIFICATION 
Frequency : De t o 1 GHz. 

Electrical: IMPEDANCE: 75 !1 nominal. 

Mechanical : DIM ENSIONS: 2.62 in. (67 mm) long; 1.06 in. (27 mm) 
dia. WEI GHT: 0.2 1b (0.1 kg) net, 1 lb (0 .5 kg) shipping. 

• 

Copyright , 1972, by General Radio Company, Concord , Mass ., U.S.A. 

CAUTION 

THE CONTACT SURFACES OF THE INNER 
AND OUTER CONDUCTORS MUST BE PRO· 
TECTED, AS NICKS OR DENTS CAN IM· 
PAIR ELECTRICAL PERFORMANCE. 

GR900' PRECISION COAXIAL COMPONENTS 

DESCRIPTION 
The Type 900-QWPS Adaptor comprises a Type 

900-BT (75 Q) Precision Coaxial Connector, a spe­
cially designed step transition from the GR 900 line 
size to the Western Electric line size, and a low-VSWR 
version of a small Western Electric plug connector. 

LOW-VSWR WESTERN ELECTRIC 
CONNECTORS 

The VSWR (see plot) of the adaptor includes any 
residual reflections introduced by the Type 
900-BT (7 5 Q) connector, the transition section, and 
the Western Electric section. 

To achieve a low-VSWR connection, both connec­
tors that make up the Western Electric junction 
should be of optimum design . A drawing giving the 
recommended dimensions for a mating connector to 
be used appears at the right. 

i00175QI·l 

INSPECTION AND CLEANING 

If satisfactory operation is not obtained, inspect the 
GR900 connector for nicks or protrusions (however 
minor) on the butting surface of the outer conduc­
tor and for damage to the inner conductor. The 
spring contact should be inspected to ascertain that 
the segments have not been accidentally bent or 
twisted. Inspect the connector for accumulations of 
dust or grime, which could degrade performance. 

The butt surfaces of the connector must be kept 
clean, both at the outer-conductor junction and at 
the inner-contact junction. When there is evidence of 
dirt packed on these surfaces, or poor make-break 
repeatability, cleaning is necessary. Use of the Type 
90Q-TOC Cleaning Kit is recommended. Solvents to 
be used are Freon TF, denatured alcohol, synthetic 
methanol, grain alcohol, or petroleum ether. Liquid 
cleaning is generally more effective than dry clean­
ing; abrasive cleaning can remove the protective plat­
ing and is not recommended. Removal of the contact 
may be necessary for adequate inner-conductor clean­
ing. 

Type 900-QWPS (75 rf, 
COAXIAL 

ADAPTOR 
75 OHMS 

I® General Radio 
JULY 1972 FORM 0900-0167A 

NOTE Although the inner conductor is not firmly 
keyed to the bead and body assembly, the clamp­
ing action of the Teflon is usually sufficient to 
prevent rotation of the inner conductor under nor­
mal use. 
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Dimensions are given In Inches 

Recommended dimensions to mate Adaptor. 

GR EXPERIMENTER REFERENCES: Copies of articles 
covering entire GR900 line available free. Aak for reprint 
EllS. 
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300 BAKER AVENUE. CONCORD. MASSACHUSETTS 0'742 
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TORONTO 415 252-3395 • ZURICH :'01) 55 24 20 
GRASON-STADLER 617 169-3787 • TIME DATA 415 327-8322 Printed in U.S.A 
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CAUTION 
THE CONTACT SURFACES OF THE INNER AND OUTER 
CONDUCTORS MUST BE PROTECTED, AS NICKS OR 
DENTS CAN IMPAIR ELECTRICAL PERFORMANCE. 

GR EXPERIMENTER REFERENCES. Vol. 37, No. 2 & 
3, Feb.-Mar., 196); Vol. 37, No. 11, Nov., 1963; Vol. 39, 
No. 1, Jan., 1965; Vol. 39, No. 6, June, 1965; Vol. 39, 
No. 7, July, 1965 . ...... ,_, _____ , 

DESCRIPTION 
The Type 900-WlOO, 100-ohm Standard Termina­
tion introduces a 100-ohm resistive termination into a 
50.0-ohm coaxial line. It is not a matched termination 
for a 100-ohm coaxial line. 

The Type 900-WlOO comprises a 50.0-ohm Type 
900-BT Connector, a speciaJJy derived 50.0-ohm con­
tinuous transition, and a precision 100-ohm cylindrical 
resistor. The resistor is a highly stable, deposited­
metal-film element. 

APPliCATIONS 
The Type 900-WlOO Termination is used as a 100-
ohm standard for the calibration of bridges, slotted­
line systems, and reflectometers. 

It is particularly suited to the calibration of bridges 
and complex reflection-coefficient measuring instru­
ments. The 4-cm position beyond the connector refer-

!11oo-w-~~ I 

Cross section of the termination showing effect ive position 
at which resistance value applies. 

SPECIFICATIONS 
I 

Frequency Range: De to 8.5 GH 
De Resistance: 100 ohms ±0.3%. 
Rf Resistance: 100.00 ± (0.50 + 1.00 x fouz to 1 GHz; 

1.05 + 0.45 x fou z, 1 to 8.5 GHz). 
Position at which resistance value applies: Beyond GR900 

connector reference plane- ( 4.00 ±0.05) em to 2GHz; 
(4.02 - 0.01 x fouz ±0.05) em, 2 to 8.5 GHz. 

leakage: Better than 130 dB below signal. 
Maximum Power: 1 W with negligible change; 5 W without 

damage. 
Temperature Coefficient: Less than 150 ppm/ °C. 
Dimensions: Length, 2 in. (51 mm); maximum diameter, 

1-1/16 in. (27 mm). 
Net Weight: 3 Yz oz. ( 100 g). 
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Correction factor ' K for Type 900-W100 resistive component at 
GR900 reference plane for frequencies above 10 MHz. Below 

10 MHz K is small enough to be considered negligible. 

ence plane, at which the 200-ohm resistance is applied, 
coincides with the corresponding positions of the 0, 
oo and 200-ohm resistances of the Type 900-WN4 
Short-Circuit Termination, the Type 900-W04 Open­
Circuit Termination, and the Type 900-W200 200-
0hm Standard Termination. Thus these four units 

Copyright, 1966, by General Radio Company, West Concord, MouochuseHs, U.S.A. 
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Type 900-W100 
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COAXIAL TERMINATION 
100-0HMS 

FEBRUARY 1966 Form 0900-0103A 
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RF resistance (see chart). 

comprise a set of calibration standards. 

When the Type 900-WlOO is utilized to calibrate a 
low-frequency bridge, the reference plane ( 4 em away 
from the GR900 connector mating plane), may not be 
the most convenient to use. This is particularly true 
for series (R, X) bridges. 

The resistive component, R, of the impedance pre­
sented as a function of frequency at the connector 
reference plane, is given by 

R = Rc~c (1 - K) 
where K is a correction factor (given in the graph) . I 
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Position at which resistance value applies (see chart). 
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co• w. 
The correction is a result of the distributed capacitance 
of the 4-cm length of line between the two reference 
planes. A calibrated de value of resistance (Rdc), ac­
curate to within 0.1 %, is provided on the individual 
calibration chart supplied with each unit. 

The Type 900-WlOO can also be used in the cali­
bration of time-domain reflectometers. It provides a 
100-ohm reference level at a known point ( 4 em be­
yond the GR900 connector reference plane) in a 50-
ohm system. 

Another use of the Type 900-WlOO is as a cali­
brated mismatch with a mismatch SWR of 2. As such 
it provides magnitude calibration for high-frequency­
briJge, slotted-line and reflectometer systems. 

When used wlth the Type 900-Q Adaptors (to 
GR874, N, TNC, BNC, C, etc.), the Type 900-
WIOO converts to a 100-ohm standard in these other 
line sizes. 

MATING OF 
TYPE 900-BT 
CONNECTORS 

Ia 
Since only one locking nut may be used, one nut must 
be placed in the storage position. 
A. To store the locking nut, slide it back until the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at the rear of the 
coupling nut. 
B. Move the locking nut of the other connector back. 
Align the connectors axially and engage the teeth of 
the centering gear rings in any convenient orientation. 
C. Hold the connectors in the joined position, thread 

f the active locking out over the centering gear ring 
of the mating connector, and hand tighten. 

ADAPTORS 

Type 

900-0874 

900-QBJ 

900-QBP 

900-QCJ 

900-QCP 

900-QNJ 

900-QNP 

900-QTNJ 

900-QTNP 

900-QMMJ 

900-QMMP 

900-QSCJ 

900-QSCP 

( 
GR900 COAXIAl ElEMENTS AND EQUIPMENT 

( 

Function 

Connects to GR874 

Connects to type-BNC Plug 

Connects to type-BNC Jock 

Connects to type-C Plug 

Connects to type-C Jack 

Connects to type-N Plug 

Connects to type-N Jack 

Connects to type-TNC Plug 

Connects to type -TNC Jack 

Connects to type-OSM Plug 

Connects to type-OSM Jock 

Connects to type-SC Plug 

Connects to type -SC Jack 

CONNECTOR AND CONNECTOR KITS 

Type 

900-BT 

900-AB 

900-AC 

900-AP 

900-PKM 

Function 

GR900 Precision Con nectar 

GR900 Coupling Hardware Kit 

GR900 Contact & Coupling Hardware Kit 

GR900 Coupling Hardware & Center Tip 
(for custom reference air line use) 

GR900 Panel Mounting Kit 

TERMINA liONS 
50-0hm Standard 

100-0hm Standard 

200-0hm Standard 

AIR LINES - PRECISION 

900-W50 

900-WIOO 

900-W200 

900-WO 

900-W04 

900-WN 

900-WNC 

900-WNE 

900-WN4 

900-WR110 

900-WR120 

900-WR150 

Precision Open Circuit 

Open Circuit (for standards) 

Precis ion Short Circuit 

Reference line Short Circuit 

900-LlO 

900-LlS 

900-L JO 

Phase, Time-Delay & Impedance Standard- 10 em 

Phase, Time-Delay & Impedance Standard - 15 em 

Phase, Ti me-Delay & Impedance Standard - 30 em 

Short Circuit (Coplanar w i th Type 900-WO) 

Short Circuit (for standards) 

AIR liNES - REFERENCE 

Standard Mismatch (VSWR = 1.1) 

Standard Mismatch (VSWR = 1. 2) 

Standard Mismatch (VSWR = 1.5) 

900-LZ5 

900-LZ6 

900-LZ7H 

900-LZlO 

900-LZ15 

900-LZJO 

Ultraprecise Impedance Standard - 5 em 

Ultraprecise Impedance Standard - 6 em 

Ultroprecise Impedance Standard - 7 .5 em 

Ultraprecise Impedance Standard - 10 em 

Ultraprecise Impedance Standard - 15 em 

Ultraprecise Impedance Standard - 30 em 

MISCEllANEOUS 
900-TOK GR900 Connector Tool Ki t 

900-TUA Tuner (1 .0. 8.5 GH:r) 

900-TUB Tuner (0.25 • 2.5 GH:r) 

0900-9508 Precision Inner-Conductor Rod 

0900-9509 Precision Outer-Conductor Tube 

0900-9782 Adaptor Flange 

TYPE 900-LB PRECISION SLOTTED LINE 

TYPE 1640-A SLOTTED LINE RECORDER SYSTEM 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 

GENERAL RADIO COMPANY D WEST CONCORD, MASSACHUSETTS 01781 

NEW ENGlAND , 22 Boker Avenue 
West Concord. Moss~ 01781 

METROPOll TAN NEW YORK , Brood Avenue ot linden 
Ridgefield, New Jeney 07657 

SYRACUSE : Pickard Building, East Molloy Road 
Syracuse, New York 13211 

• PHilADELPHIA: Fort Washington Industrial Park 
Fort Wo,hington, Pennsylvania 19034 

WASHINGTON ond BAlT IMORE, 11~20 Rockville Pike • ClEVElAND , 5579 Peorl Rood • DAllAS, 2600 Stemmont Freeway, Suite 210 • ORlANDO, 113 Eost Colonial Drive • SAN FRANCISCO , 626 Son Antonia Rood 
Mountain View, California 9AOAO Rockville, Maryland 20852 Cleveland, Ohio 44129 Oollo~. Texos 75207 Orlando, florida 32801 

• lOS ANGElES, 1000 North Seword Street 
los Angele~ . California 90038 

• CHICAGO: 6605 West North Avenue 
Ook Pork , Illinois 60302 

• TORONTO, 99 floral Porkwoy 
Toronto 15, Ontario, Canada 

MONTREAL Office 395 I 255 laird Boulevard 
Town of Mount Royal, Quebec , Canada 



SPECIFICATIONS 
Frequency Range: De to 8.5 GHz. 

De Resistance : 200 ohms ±0.3%. 
Rf Resistance: 

200.00 ± ( 1.00 + 2.00 x foHz) to 1 GHz; 
200.00 ± (2 .10 + 0.90 x fouz) 1 to 7 GHz; 
200.00 + 8.40 or - [ 8.40 + 7.20 (fonz - 7)] 
7 to 8.5 GHz. 

DESCRIPTION 
The Type 900-W200, 200-ohm Standard Termina­
tion introduces a 200-ohm resistive termination into a 
50.0-ohm coaxial line. It is not a matched termination 
for a 200-ohm coaxial line. 

The Type 900-W200 comprises a 50.0-ohm Type 
900-BT Connector, a specially derived 50.0-ohm con­
tinuous transition, and a precision 200-ohm cylindrical 
resistor. The resistor is a highly stable, deposited­
metal-film element. 

APPLICATIONS 
The Type 900-W200 Termination is used as a 200-
ohm standard for the calibration of bridges, slotted­
line systems, and reflectometers . 

It is particularly suited to the calibration of bridges 
and complex reflection-coefficient measuring instru­
ments. The 4-cm position beyond the connector refer-

I goo..w-2~! 

Cross section of the termination showing effective position 
at which resistance value applies. 

Position at which resistance val( •plies: Beyond GR900 c:::>oo • w t 0 0 
connector reference plane- , J ±0.05) em to 2GHz; 
( 4.02 - 0.01 x foHz ± 0.05) em, 2 to 8.5 GHz. Type 900 -W200 

leakage: Better than 130 dB below signal. 

Maxi:J::a::.wer: 1 W with negligible change; 5 W without STANDARD 
Temperature Coefficient: Less than 150 ppm/"C. 
Dimensions: Length, 2 in. (51 mm); maximum diameter, 

1-1/16 in. (27 mm). 
Net Weight : 3Y2 oz. (100 g) . 

CAUTION 
THE CONTACT SURFACES OF THE INNER AND OUTER 
CONDUCTORS MUST BE PROTECTED, AS NICKS OR 
DENTS CAN IMPAIR ELECTRICAL PERFORMANCE. 
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Co rrection fa ctor K fo r Type 900-W200 resistive com pone nt a t 
GR900 reference plane (above 5 MHz). Below 5 MHz, K is 

small enough Ia be considered negligi ble. 

COAXIAL TERMINATION 
200-0HMS 
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RF resistance (see chart). 

comprise a set of calibration standards. 
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When the Type 900-W200 is utilized to calibrate a 
low-frequency bridge, the reference plane ( 4 em away 
from the GR900 connector mating plane), may not be 
the most convenient to use. This is particularly true 
for series (R, X) bridges. 

The resistive component, R, of the impedance pre­
sented as a function of frequency at the connector 
reference plane, is given by 

R = Rdc (1 - K) 
where K is a correction factor (given in the graph) . 

4.10 

4.06 

4.00 

3.95 

I 
I 

TYPICAL-

~fiC~TION 
_j 

I~ I r-

g 
0 

ence plane, at which the 200-ohm resistance is applied, 
coincides with the corresponding positions of the 0, 
oo and 100-ohm resistances of the Type 900-WN4 
Short-Circuit Termination, the Type 900-W04 Open­
Circuit Termination, and the Type 900-WlOO 100-
0hm Standard Termination. Thus these four units 

I . _[ --:::1 I 1 I 1 I 1 I 1 . 1 = 1 I 1 I 1-s 1 ~· . 
I 2 3 4 56 7 8 9 

fREOUENCY-GHz ~ 

Position a t which resistance va lue appl ies (see chart). ., 
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0 
Til... _,mection is a result of the distributed capacitance 
of the 4-cm length of line between the two reference 
planes. A calibrated de value of resistance (Rdc), ac­
curate to within 0.1 %, is provided on the individual 
calibration chart supplied with each unit. 

The Type 900-W200 can also be used in the cali­
bration of time-domain reflectometers. It provides a 
200-ohm reference level at a known point ( 4 em be­
yond the GR900 connector reference plane) in a 50-
ohm system. 

Another use of the Type 900-W200 is as a cali­
brated mismatch with a mismatch SWR of 4. As such 
it provides magnitude calibration for high-frequency­
bridge, slotted-line and reflectometer systems. 

When used with the Type 900-Q Adaptors (to 
GR874, N, TNC, BNC, C, etc.), the Type 900-
W200 converts to a 200-ohm standard in these other 
line sizes. 

MATING OF 

TYPE 900-BT 

CONNECTORS 

Since only one locking nut may be ·used, one nut must 
be placed in the storage position. 
A. To store the locking nut, slide it back until the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ri.dge at-the rear of the 
coupling nut. 
B. Move the locking nut of the other connector back. 
Align the connectors axially and engage the teeth of 
the centering gear rings in any convenient orientation. 
C. Hold the connectors in the joined position, thread 
the active locking nut over the centering gear ring 
of the mating connector, and hand tighten. 

ADAPTORS 

Type 

900-Q874 

900-QBJ 

900-QBP 

900-QCJ 

900-QCP 

900-QNJ 

900-QNP 

900-QTNJ 

900-QTNP 

900-QMMJ 

900-QMMP 

900-QSCJ 

900-QSCP 

.J GR900 COAXIAL ELEMENTS AND EQUIPMENT 

F1111CI/011 

Connects to GR874 

Connects to type-BNC Plug 

Connects to type-BNC Jock 

Connects to lype-C Plug 

Connects to lype-C Jock 

Connects to lype-N Plug 

Connects to type-N Jock 

Connects to lype-TNC Plug 

Connects to type-TNC Jock 

Connects to type-OSM Plug 

Connects to type-OSM Jock 

Connects to type-SC Plug 

Connects to lype-SC Jock 

CONNECTOR AND CONNECTOR KITS 

Type 
900-BT 

900-AB 

900-AC 

900-AP 

900-PKM 

Function 

GR900 Precision Connector 

GR900 Coupling Hardware Kit 

GR900 Contact & Coupling Hardware Kit 

GR900 Coupling Hardware & Center Tip 
(for custom reference air line use) 

GR900 Panel Mounting Kit 

TERMINATIONS 

50-0hm Standard 

100-0hm Standard 

200-0hm Standard 

AIR LINES- PRECISION 

900-WSO 

900-W100 

900-W200 

900-WO 

900-W04 

900-WN 

900-WNC 

900-WNE 

900-WN4 

900-WR110 

900-WR120 

900-WR150 

Precisian Open Circuit 

Open Circuit (for standards) 

Precision Short Circuit 

Reference line Short Circuit 

900-LlO 

900-L15 

900-l30 

Phose, Time-Delay & Impedance Standard - 10 em 

Phose, Time-Delay & Impedance Standard- 15 em 

Phase, Time-Delay & Impedance Standard - 30 em 

Short Circuit (Coplanar with Type 900-WO) 

Short Circuit (for standards) 

AIR LINES - REFERENCE 

Standard Mismatch (VSWR = 1.1) 

Standard Mismatch (VSWR = 1.2) 

Standard Mismatch (VSWR = 1.5) 

900-LZS 

900-LZ6 

900-LZ7H 

900-LZ10 

900-LZ15 

900-LZ30 

Ultraprecise Impedance Standard - 5 em 

Ullraprecise Impedance Standard - 6 em 

Ultraprecise Impedance Standard - 7.5 em 

Ullraprecise Impedance Standard - 10 em 

Ultraprecise Impedance Standard - 15 em 

Ullraprecise Impedance Standard - 30 em 

MISCELLANEOUS 

900-TOK 

900-TUA 

900-TUB 

0900-9508 

0900-9509 

0900-9782 

TYPE 900-LB PRECISION SLOTIED LINE 

GR900 Connector Tool Kit 

Tuner (1.0 - 8.5 GHz) 

Tuner (0.25 - 2.5 GHz) 

Precision Inner-Conductor Rod 

Precision Outer-Conductor Tube 

Adaptor Flange 

TYPE 1640-A SLOTTED LINE RECORDER SYSTEM 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 

GENERAL RADIO COMPANY D WEST CONCORD , MASSACHUSETTS 0178 1 
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CAUTION 

THE CONTACT SURFACES OF THE INNER AND OUTER 
CONDUCTORS MUST BE PROTECTED, AS NICKS OR 
DENTS CAN IMPAI R ELECTR ICAL PERFORMANCE. 

DESCRIPTION 

The Type 900-W75 75-0 hm Standard Termination 

is an extremely low-VSWR, broadband device useful 

from de to 9 GHz. It comprises a specially derived, 

continuous transition, a precision cylindrical resistor, 

and a Type 900-BT (75-0hm) Precision Coaxial 

Connector. The VSWR specification and a typical 

VSWR characteristic are shown below. 

!lfEl"~Ifl fl I j 
I.OOO I 2. 3 4 '" "' • "' .. 

FREQUENCY - Gtu 

VSWR cha racteristic o f th e Type 900-W75 75-0hm Standa rd 
Coaxia l Te rminat ion . 

SPECIFIC ONS 

Frequency Range : De to 9 GHz. 
leakage: Better than 130 dB below signal. 
VSWR: 1.005 + 0.005 x f GHz up to l GHz. 
DC Resistance : 75 ohms :t 0.3%. 
Maximum Power: l watt with negligible change; 5 watts 

without damage. 
Te mperature Coefficient : Less than 150 ppm/°C. 
Dimensions: Length, 2 inches (51 mm}; maximum diam­

eter, 1-l/16 inch (27 mm}. 
Net Weight : 3-l/2 ounces ( 100 grams). 

The terminating element is a highly stable, 

deposited-metal-film resistor with a de resistance of 

75 ohms + 0.3 % and a temperature coefficient of 

less than 150 ppmj 0 C. The change of resistance 

and VSWR versus 1->eating due to incident power is 

negligible up to 1 watt. The resistors can be sub­

jected to up to 5 watts incident power without 

permanent change of characteristics. 

APPliCATIONS 

The Type 900-W75 termination can be used for the 

calibration of bridges, slotted lines, and refiectom­

eters, and as a reference termination in measurements 

of networks with more than one port, such as filter 

and isolation networks. It can be used as a precision 

dummy load . 

-
~ Type 900-W?S (750.) 

STANDARD 
COAXIAL TERMINA-TION 

750HMS 

Apr il 1971 Form 0900-0161 A 

2£2 

MATING OF GR9009 CONNECTORS 

Since only one locking nut may be used, one nut must 
be placed in the storage position. 
A. To store the locking nut, slide it back until the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at the rear of the 
coupling nut. 
B. Move the locking nut of the other connector back. 
Align the connectors axially and engage the teeth of 
the centering gear rings in any convenient orientation. 
C. Hold the connectors in the joined position, thread 
the active locking nut over the centering gear ring 
of the mating connector, and hand tighten. 

~ 
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~ 
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u 
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SPECIFICA ONS SOO·W~ 

CAUTION 
THE CONTACT SURFACES OF THE INNER AND OUTER 
CONDUCTORS MUST BE PROTECTED, AS NICKS OR 
DENTS CAN IMPAIR ELECTRICAL PERFORMANCE. 

DESCRIPTION 
The Type 900-WN Precision Short-Circuit Termina­
tion is a very low-loss device which effectively short 
circuits a transmission line equipped with a Type 
900-BT Precision Coaxial Connector. The reference 
plane of the short circuit is conveniently located at 
the mating plane of the connector. Extremely small 
ohmic losses, demonstrated by a reflection coefficient 
of 0.9995 (or greater) to 9 Gc, occur when the 

Cross section of a Type 900-WN Short-Circuit Termination 
mated with a Type 900-BT connector. 

Frequency Range: De to 9 Gc. 
Reflection Coefficient : Greater than 0.999. 
location of Short Ci rcuit : At Type 900-BT connector 

junction. 
Leakage: Better than 130 dh below signal. 
Dimensions: length, 1-1/16 inch (27 mm}; maximum diam­

eter, 1-l/16 inch (27 mm) . 
Net Weight: 2- l/2 ounces (75 grams) . 

GENERAL RlfDIO EXPERIMENTER REFERENCES : 
Volume 37 No. 2 & 3, February-March, 1963 ; Volume 37 No. II , 
N ovember, 1963 

short-circuit termination is mated with a Type 900-BT 
connector. 

The Type 900-WN Short Circuit comprises a pre­
cision-machined, silver-plated, brass slug, gold-plated 
for tarnish protection, with the necessary Type 
900-BT connector external hardware. The short cir­
cuit makes a butt joint with the Type 900-BT outer 
conductor. The flat surface of the short circuit, pressed 
against the inner-conductor contact of the Type 
900-BT, achieves the inner-conductor junction; see 
the cross-section view of the mated junction. The 
excellent performance of this short circuit is inherent 
from the basic design of the Type 900-BT connector. 

APPLICATIONS 
For optimum performance, the short-circuit termina­
tion and the mating connector should be free of dust 
and grime. Use any commercial solvent to degrease 
the mating surfaces; and use mild detergent solution 
to remove dirt. If satisfactory operation is not ob­
tained, inspect for nicks or protrusions (however 
minor) on the mating surfaces. 

The Type 900-WN Precision Short-Circuit Termina­
tion is used to establish reference planes for im­
pedance measurements made through Type 900-BT 

Type 900-WN 

PRECISION 

COAXIAL 

SHORT -CIRCUIT TERMINATION 

OCTOBER 1963 FORM 0900-0250A 
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connectors. It is also used as a low-loss short-circuit 
termination in measurements, including loss measure­
ments, of networks with more than one port. W hen 
used with the Type 900-L Precision Air Lines, Type 
900-WN Short Circuits provide coaxial-line reactance 
standards. 

MATING OF 
TYPE 900-BT 
CONNECTORS 

Since only one locking nut may be used, one nut must 
be placed in the storage position. 

A. To store the locking nut, slide it back until the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at the rear of the 
coupling nut. 
B. Move the locking nut of the other connector back. ( 
Align the connectors axially and engage the teeth of ( 
the centering gear rings in any convenient orientation. ( 
C. Hold the connectors in the joined position, thread 
the active locking nut over the centering gear ring ~ 
of the mating connector, and hand tighten. 
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SPECIFICATIONS 
Frequency Range: De to 8.5 GHz. 
Reflection Coefficient: Greater than 0.996 at GR900 connector 

reference plane. 
Location of Short Circuit: 4.00 ±0.01 em beyond GR900 con­

nector reference plane. 

DESCRIPTION 
The Type 900-WN4 Precision Short-Circuit Termina­
tion presents a low loss short circuit 4.00 ern. beyond 
the reference plane of the GR900 connector junction. 
The reflection coefficient introduced at the short circuit 
is greater than 0.999 and at the connector reference 
plane is greater than 0.996. 

The outer conductor of the Type 900-WN4 is 
precision-forged, silver-lined brass tubing with a nom­
inal inner diameter of 0.5625 inch. The inner con-

f 4.02 
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I ~ ~PECIFICATION 
TYPICAL- ......... ......_ 
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2 3 4 5 
fREOUENCY-GHz 

Position of short circuit with respect to the 
GR900 reference plene. 

8 9 
fiiOO:"".;:ro 

Characteristic Impedance of Inter!\ Jaxial Line: 
50.0 ohms ±0.1% 

Leakage : Better than 130 dB below signal. 
Dimensions: Length, 2 in. (51 mm); maximum diameter, 

1-1/16 in. (27 mm) . 
Net Weight: 4 oz. (115 g). 

GR EXPERIMENTER REFERENCES. Vol. 37, No. 2 & 
3, Feb.-Mar., 1963; Vol. 37, No. 11, Nov., 1963; Vol. 39, 
No. I, Jan., 1965 ; Vol. 39, No. 6, June, 1965; Vol. 39, 
No. 7, July, 1965 . 

CAUTION 
THE CONTACT SURFACES OF THE INNER AND OUTER 
CONDUCTORS MUST BE PROTECTED, AS NICKS OR 
DENTS CAN IMPAIR ELECTRICAl PERFORMANCE. 

GR900 REFERENCE PLANE 

1900·11'·241 

Cross section of a Type 900-WN4. 

ductor is centerless-ground, sliver-layered brass rod 
stock with a nominal 0.24425-inch diameter. The 
short-circuit disk is a precision-machined, silver-plated 
brass slug. All surfaces are gold-plated for tarnish 
protection. 

S00~\11N4 
Type 900-WN4 

PRECISION COAXIAL 

SHORT- CIRCUIT 

TERMINATION 
FEBRUARY 1966 Form 0900-9975A 
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APPLICATIONS 
The Type 900-WN4 Precision Short-Circuit Termina­
tion is used with the Type 900-W04 Precision Open­
Circuit Termination to establish short- and open­
circuit reference planes coincident within 0.02 ern. 
over the de to 8.5 GHz frequency range. The refer­
ence planes so established are useful in direct imped­
ance measurements, in loss measurements based on 
reflection measurements, in the calibration of 
reflection-coefficient measuring instruments and, gen­
erally, in the measurement of the scattering coefficients 
of multiple-port coaxial devices. 

The 4.00-cm. reference plane of the Type 900-
WN4 also coincides with the reference planes of the f I 
Type900-Wl00, 100-ohm, and Type 900-W200, 200- ~ 
Ohm Standard Terminations. This group of termina- ( 
tions, the Types 900-WN4, -W04, -WlOO, and ( 
-W200, provides calibrated resistance standards of 0, 

1 oo, 100 and 200 ohms. They are used to calibrate 
bridges and complex reflection-coefficient measuring 
instruments. 

.. 
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CAUTION 
THE CONTACT SURFACES OF THE INNER AND 
OUTER CONDUCTORS MUST BE PROTECED, AS 
NICKS OR DENTS CAN IMPAIR ELECTRICAL 
PERFORMANCE. 

DESCRIPTION 
A very low-loss short circuit for the Type 900-LZ 
Reference Air Lines, specifically, this termination is 
suitable as well for any transmission line fitted with 
the GR900 connector. The reference plane of the 
short circuit occurs exactly at the reference plane of 
the GR900 connector. The reflection coefficient is 
0.999, or greater, to 9.0 Gcjs. 

The device comprises a precision-machined, silver­
plated, brass slug, gold-plated for tarnish protection, 

Cross section of a Type 900-WNC Short-Circuit Termination 

SPECIFICATIONS 
frequency Range : DC to 9 Gel s. 
Reflection Coefficient: Greater than 0.999. 
Location of Short Circuit : At Type 900-BT connector junction. 
Leakage: Better than 130 dB below signal. 
Dimensions: Length, l -l/16 inch ( 27 mm); maximum diam­
eter, 1- 1/16 inch ( 27 mm) . 
Net Weight : 2-1/2 ounces (75 grams). 

GENERAL RADIO EXPERIMENTER REFERENCES : 
Volume 37 No. 2 & 3, February-March, 1963; Volume 37 No. II , 
November, 1963; Volume 39 N o. I. January, 196). 

with necessary GR900 coupling hardware. Also in­
cluded is a GR900 center contact, which engages the 
insert pin of the beadless reference air line to sup­
port and center its inner conductor. 

The short-circuit disk makes a butt contact with the 
outer conductor of the mating line, or connector. 
The spring-loaded center contact (which protrudes 
slightly) is compressed to make the center-conductor 
junction in the same plane (see the cross section 
view). 

APPLICATIONS 
For optimum performance, the short-circuit termina­
tion and the .mating connector should be free of dust 
and grime. Use any commercial solvent to degrease 
the mating surfaces and to remove dirt. If satisfac­
tory operation is not obtained, inspect for nicks or 
protrusions (however minor) on the mating surfaces. 

The Type 900-WNC Precision Short-Circuit Ter­
mination is used to establish reference planes for 

'Ob·WWC 
Type 900-WNC 

PRECISION 
COAXIAL 

SHORT -CIRCUIT TERMINATION 
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impedance measurements made through Type 900-LZ 
Reference Air Lines. This combination also provides 
a series of accurate coaxial-line reactance standards. 

MATING OF 
TYPE 900-BT 
CONNECTORS 
Since only one locking nut may be used, one nut must 
be placed in the storage position. 
A. To store the locking nut, slide it back until the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at the rear of the 
coupling nut. 
B. Move the locking nut of the other connector back. 
Align the connectors axially and engage the teeth of 
the centering gear rings in any convenient orientation. 
C. Hold the connectors in the joined position, thread 
the active locking nut over the centering gear ring 
of the mating connector, and hand tighten. 

GENERAL R AD I 0 COMPANY WEST C O NC ORD , MASSACHUSET T S 01 781 
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CAUTION 
THE CONTACT SURFACES OF THE INNER AND 
OUTER CONDUCTORS MUST BE PROTECED, AS 
NICKS OR DENTS CAN IMPAIR ELECTRICAL 
PERFORMANCE. 

DESCRIPTION 
This termination is a very low-loss short circuit 
offset electrically 0.26 em beyond the reference plane 
of the GR900 connector to match an equal offset in 
the Type 900-WO Precision Open-Circuit Termina­
tion. The short circuit thereby compensates for the 
end effect in the open circuit, to facilitate exact refer­
ence-plane duplication in precision phase and 'wave­
length measurements. The reflection coefficient is 
greater than 0.998 to 9.0 Gcj s. 

The device consists of a precision-machined, silver­
plated, brass slug, gold-plated for tarnish protection, 

Cross section of a Type 900-WNE Short-Circuit Terminalian 
mated with a Type 900-BT connector. 

SPECIFICAfiONS 
Frequency Range: DC to 9 Gc/ s. 
Reflection Coefficient : Greater than 0.998. 
location of Short Circuit : 0.26 ± 0.005 em beyond Type 900-
BT connector junction. 
leakage: Better than 130 dB below signal. 
Dimensions : Length, 1-1/16 inch ( 27 mm) ; maxim um diam­
eter, 1-1/ 16 inch ( 27 mm ) . 
Net Weight : 2-1/2 ounces (7 5 grams). 

G EN ERA L RADIO EXPERIM ENTER REFERENCES: 
Volume 37 No.2 & 3, Februa ry,Ma rch, 1963; Volume 37 No . I I , 
November, 1963; Volume 39 No. I. Janua ry, 1965. 

with GR900 inner and outer conductors set ahead of 
it by 0.26 em. The termination is fitted with neces­
sary GR 900 coupling and contact hardware and 
makes the junction in the usual manner. The short 
circuit makes a butt joint with the Type 900-BT 
outer conductor. The center contact, pressed against 
the inner-conductor contact of the Type 900-BT, 
achieves the inner-conductor junction; see the cross­
section view of the mated junction. The excellent 
performance of this short circuit is inherent from 
the basic design of the GR900 connector. 

APPLICATIONS 
For optimum performance, the short-circuit termina­
tion and the mating connector should be free of dust 
and grime. Use any commercial solvent to degrease 
the mating surfaces and to remove dirt. If satisfac­
tory operation is not obtained, inspect for nicks or 
protrusions (however minor) on the mating surfaces. 

The Type 900-WNE Precisiori'Short-Circuit Ter­
mination is used with the Type 900-WO Precision 
Open Circuit Termination to establish coincident 
open- and short-circuit reference planes for imped-
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ance measurements made through GR900 connectors. 
This combination is also useful for loss measuremehts 
based on reflection measurements, to calibrate reflec­
tion-coefficient measuring instruments. The coplanar 
terminations are also generally useful in the meas­
urement of the scattering coefficients of multiple-port 
coaxial devices. 

MATING OF 
TYPE 900-BT 
CONNECTORS 
Since only one locking nut may be used, one nut must 
be placed in the storage position. 
A. To store the locking nut, slide it back until the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at the rear of the 
coupling nut. (. 
B. Move the locking nut of the other connector back. C 
Align the connectors axially and engage the teeth of C 
the centering gear rings in any convenient orientation. 
C. Hold the connectors in the joined position, thread ':i 
the active locking nut over the centering gear ring ~ 
of the mating connector, and hand tighten. 

J 



CAUTION 
THE CONTACT SURFACES OF THE OUTER CON­

DUCTORS MUST BE PROTECTED, AS NICKS OR 
DENTS CAN IMPAIR ELECTRICAL PERFORMANCE. 

DESCRIPTION 
The Type 900-WO Precision Open-Circuit Termina­
tion is a low-loss open-circuit termination equipped 
with a Type 900-BT Precision Coaxial Connector. 
This termination presents a well-shielded open cir­
cuit 0.26 centimeter from the mating plane of the 
Type 900-BT connector and has a reflection coeffi­
cient of 0.9995, or greater, to 9 Gc. 

The Type 900-WO Open-Circuit Termination 
comprises a dosed-end, standard-diameter outer 
conductor with Type 900-BT connector external 
mounting hardware. A cross-section view of the 
Type 900-WO mated with a Type 900-BT connector 
appears below. 

Cross section of o Type 900-WO Open-Circuit Termination 
mated with a Type 900-BT connector. 

SPECIFIC [ oONS 

Frequency Range: De to 9 Gc. 
Reflection Coefficient : Greater than 0.999. 
location of Open Circuit : 0.26 ± 0.02 em beyond Type 

900-BT connector junction. 
Leakage: Better than 130 db below signal. 
Dimensions: Length, 1-1/ 16 inch (27 mm); maximum diam­

eter, 1-1/16 inch (27 mm). 
Net Weight: 2 ounces ( 60 grams). 

GENERAL RADIO EXPERIMENTER REFERENCES : 
Volume 37 No. 2 & 3, February-March, 1963; Volume 37 No. II , 
November, 1963 
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Typical effective open-circuit position for the Type 900-WO. 

The open circuit cannot be established exactly at 
the mating plane of the Type 900-BT connector 
because of the end effect involved. This end effect 
can be represented closely by an additional length of 
line, or by a capacitance shunting the end of the line. 
The representation is not exact, however, and a small 
increase in effective electrical length occurs with 
an increase in frequency (see graph) . 

APPLICATIONS 
The Type 900-WO Precision Open-Circuit Termina­
tion can be used to establish reference planes for 
impedance measurements made through Type 900-BT 
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connectors. It can also be used as a low-loss open­
circuit termination in measurements, including loss 
measurements, of networks with more than one port. 
When used with the Type 900-L Precision Air Lines, 
Type 900-WO Open Circuits provide coaxial-line 
reactance standards. 

MATING OF 
TYPE 900-BT 
CONNECTORS 

Since only one locking nut may be used, one nut must 
be placed in the storage position. 

A. To store the locking nut, slide it back until the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at the rear of the 
coupling nut. 

B. Move the locking nut of the other connector back. C 
Align the connectors axially and engage the teeth of 
the centering gear rings in any convenient orientation. 

< 
C. Hold the connectors in the joined position, thread < 
the active locking nut over the centering gear ring 
of the mating connector, and hand tighten. 
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SPECIFICATIONS 
Frequency Range: De to 8.5 GHz. 
Reflection Coefficient: Greater than 0.996 at GR900 connector 
reference plane. 
Location of Open Circuit : 4.00 ±0.01 em beyond GR900 
connector reference plane. 
Capacitance at GR900 Connector Reference Plane : 2.673 pF 
± 0.25% below 70 MHz; at higher frequencies see cor­
rection chart. 

DESCRIPTION 
The Type 900-W04 Precision Open-Circuit Termi­
nation presents an open circuit 4.00 em beyond the 
reference plane of the GR900 connector junction. 
The Type 900-W04 comprises a Type 900-BT con­
nector and a section of precision 50.0-ohm coaxial 
line·. The inner conductor of the line is terminated in 
a small disk, the dimensions of which are such that 
the position of the 4.00-cm open circuit is nearly 
independent of frequency ( -+-0.01 em) over the full 
0- 8.5-GHz range. 

APPLICATIONS 
The Type 900-W04 Precision Open-Circuit Termi­
nation is used: 

1. as a termination for Type 900-LZ Reference 
Air Lines; 

2. to establish an open-circuit reference plane that 
is coincident with the short-circuit reference 
plane of the Type 900-WN4 Precision Short-

~ Circuit Termination; 
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~ I 
TYPICAL"-... -- " 

I 
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Position 
plane. 

of open circuit with respect to the GR900 reference 

Characteristics Impedance of Intern 
±O.l%. 

,xial Line: 50 .0 ohms 

Leakage: Better than 130 dB below signal. 
Dimensions : Length, 2~G in . (59 mm); maximum diameter, 
l lho in. (27 mm). 
Net Weight: 4 oz. (115 g) . 

GR EXPERIMENTER REFERENCES. Vol. 37, No. 2 & 
3, Feb.-Mar., 1963; Vol. 37, No. 11, Nov., 1963 ; Vol. 39, 
No. 1, Jan., 1965; Vol. 39, No. 6, June, 1965; Vol. 39, 
No. 7, July, 1965 . 

CAUTION 
THE CONTACT SURFACES OF THE INNER AND OUTER 
CONDUCTORS MUST BE PROTECTED, AS NICKS OR 
DENTS CAN IMPAIR ELECTRICAL PERFORMANCE . 
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Correction factor K for Type 900-W04. 

3. to provide a reference plane coincident with 
the reference planes of the Type 900-WlOO 
100-0hm and Type 900-W200 200-0hm Stan­
dard Terminations ; 

4. as a capacitance standard in the calibration of 
bridges. 

As an open-circuit termination for the Type 900-LZ 
Reference Air Lines, the Type 900-W04 provides 
support for the inner conductor. A Type 900-W04, 
in combination with any one of the series of Type 
900-LZ air lines , provides accurate incremental capac-

Copyright, 1966; by General Radio Company, West Concord. Mouochusetts, U.S.A. 
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itance calibrations for bridges and complex reflec­
tion-coefficient measuring instruments. 

The effective reference plane of the Type 900-
W04 open circuit is coincident with that of the Type 
900-WN4 short circuit within 0.02 em, over the full 
de to 8.5-GHz frequency range. This pair of termi­
nations is used in loss measurements based on re­
flection measurements, in the calibration of impedance­
or reflection-coefficient-measuring instruments and , 
generally, in the accurate measurement of the scatter­
ing coefficients of multiple-port coaxial devices. 

The reference plane of the Type 900-W04 is 
coincident to those of the Types 900-WlOO and 
-W200 terminations, within 0.06 em to 2 GHz and 
0.20 em to 8.5 GHz. This group of terminations is 
ideal for use in the calibration of bridges and com­
plex reflection-coefficient measuring instruments. 

The Type 900-W04 Open-Circuit Termination is 
GR900 REFERENCE PLANE 

EFFECTIVE POSITION 
OF OPEN CIRCUIT 

~ 
Cross section of a Type 900-W04. 

Printed in U.S.A. 
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also ~'!sed as a capacitance standard in the calibration 
of bridges equipped with GR900 Connectors. The 
capacitance of the Type 900-W04 presented at its 
GR900 connector reference plane is given by 

C=C0 (l+K) pF 
where C0 is the value from the accompanying cali ­
bration chart (in the range 2.673 pF +0.25%), and 
K is a correction factor. The capacitance is a result 
of the 4-cm length of line between the effective open­
circuit reference plane and the GR900 connector 
reference plane. The correction is a result of the 
distributed nature of this capacitance; at higher 
frequencies the correction factor K is g iven in the 
graph. 

The capacitance discussed above is the incremental 
capacitance introduced when a Type 900-W04 is 
attached to a bridge where a guard circuit* is used 
to eliminate the fringing capacitance, or when a short 
circuit, such as a Type 900-WN, is used to establish 
a reference plane. 

The fringing capacitance of a GR900 connector is 
typically 0.170 ± 0.005 pF. Therefore, the incre­
mental capacita nce introduced when the initi a l 
fringing capacitance is not balanced out is given 
approximately by ( C0 - 0.170 pF) . 

More accurate measurements can therefore be made 
using the guard circuit, where the variable fringing 
capacitance of the initial balance is eliminated. 

This fringing capacitance va ries somewhat from 
connector to connector, si nce the connector inner­
conductor contact is not seated in this configuration. 

• ]. F. Hersh. "A Close Look at Connection Errors in Capacitance 
Measurements;· Gener>l Radio Experimenter. V ol. 33, No. 7, 
July 19~9. Available free as reprint No. E-113. 

ADAPTORS 

Type 

900-0874 

900-Q8J 

900-Q8P 

900-QCJ 

900-QCP 

900-QNJ 

900-QNP 

900-QTNJ 

900-QTNP 

900-QMMJ 

900-QMMP 

900-QSCJ 

900-QSCP 

GR900 COAXIAL ElEMENTS AND EQUIPMENT 

l'/111(1/011 

Connects to GR87 4 

Connects to type-BNC Plug 

Connects to type-BNC Jack 

Connects to type·C Plug 

Connects to type-C Jack 

Connects to type-N Plug 

Connects to type-N Jack 

Connects to type-TNC Plug 

Connects to type-TNC Jack 

Connects to type-OSM Plug 

Connects to type-OSM Jock 

Connects to type-SC Plug 

Connects to type-SC Jack 

CONNECTOR AND CONNECTOR KITS 

Type 

900-BT 

900-AB 

900-AC 

900-AP 

900-PKM 

Frmctiou 

GR900 Precis ion Connector 

GR900 Coupling .Hardware Kit 

GR900 Contact & Coupling Hardware Kit 

GR900 Coupling Hardware & Center Tip 
(for custom reference air line use) 

GR900 Panel Mounting Kit 

TERMINATIONS 
50-0hm Standard 

100-0hm Standard 

200-0hm Standard 

AIR LINES - PRECISION 

9QQ.W50 

900-W100 

900-W200 

900-WO 

900-W04 

900-WN 

900-WNC 

900-WNE 

900-WN4 

9QQ.WR110 

900-WR120 

900-WR150 

Precision Open Circuit 

Open Circuit (for standards) 

Precision Short Circuit 

Reference line Short Circuit 

900-llO 

900-l15 

900-l30 

Phase, Time-Delay & Impedance Standard - 10 em 

Phase, Time-Delay & Impedance Standard - 15 em 

Phase, Time-Delay & Impedance Standard- 30 em 

Short Circuit (Coplanar with Type 900-WO) 

Short Circuit (for standards) 

AIR LINES - REFERENCE 

Standard Mismatch (VSWR ::::; 1.1) 

Standard Mismatch (VSWR = 1.2) 

Standard Mismatch (VSWR = 1.5) 

900-LZ5 

900-LZ6 

900-LZ7H 

900-LZ10 

900-LZ15 

900-LZ30 

Ultraprecise Impedance Standard - 5 em 

Ultraprecise Impedance Standard - 6 em 

Ultra precise Impedance Standard - 7 .5 em 

Ultraprecise Impedance Standard - 10 em 

Ultraprecise Impedance Standard - 15 em 

Ultraprecise Impedance Standard - 30 em 

MISCElLANEOUS 
900-TOK 

900-TUA 

900-TUB 

0900-9508 

0900-9509 

0900-9782 

GR900 Connector Tool Kit 

Tuner (1.0 - 8.5 GHz) 

Tuner (0.25 - 2.5 GHz) 

Precision Inner-Conductor Rod 

Precision Outer-Conductor Tube 

Adaptor Flange 

TYPE 900-LB 

TYPE 1640-A 

PRECISION SLOTTED LINE 

SLOTTED LINE RECORDER SYSTEM 

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS 
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CAUTION 

THE CONTACT SURFACES Of THE INNER AND OUTER 
CONDUCTORS MUST BE PROTECTED, AS NICKS OR 
DENTS CAN IMPAIR ELECTRICAL PERFORMANCE. 

DESCRIPTION 
The Type 900-WRllO Standard Mismatch presents 
a nearly constant 1.10 VSWR mismatch into a 50.0-ohm 
system over the broad frequency range from de to 
9 Gcj s. It comprises a 50.0 - ohm Type 900-BT 
Precision Coaxial Connector, a specially derived, con­
tinuous transition and a precision-mismatched cylin­
drical resistor. The position at which the mismatch is 
introduced into the 50.0-ohm system is approximately 
4 em back of the reference plane of the Type 900-BT 
connector. The mismatch specification and a typical 
mismatch characteristic are shown below. 

The terminating element is a highly stable, 
deposited-metal-film resistor with a de resistance of 
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Frequency Range : De to 9 Gc/s. 
Leakage : Better than 130 dB below signal. 
Mismatch VSWR : 1.1000 ± (0.0055 + 0.0110 X foc/ s 

to I Gc/s; 0 .0115 + 0.0050 X foc/s, 1 to 9 Gc/s). 
DC Resistance : 45.45 ohms ± 0 .3 o/c . 

Ma ximum Power: 1 watt with negligible change ; 5 watts 
without damage. 

Temperatu re Coefficient: Less than 150 ppm,/
0 C. 

Dime nsions: Length , 2 inches (51 mm) ; maximum diam­
eter, 1-1/ 16 inch ( 2 7 mm) . 

Net Weight: 3 Y2 ounces ( 100 grams) . 

45.45 ohms +0.3% and a temperature coefficient of 
less than 150 ppmjCC. The change of resistance 
and VSWR versus heating due to incident power is 
negligible up to 1 watt. The resistors can be sub­
jected to up to 5 watts incident power without 
permanent change of characteristics. 

APPLICATIONS 

The Type 900-WRllO Standard Mismatch is recom­
mended for use in the calibration of reflectometers, 
hybrids, bridges, and slotted lines equipped with 
GR900 connectors. Test data is supplied with each 
unit so that highly accurate calibrations can be made. 
This mismatch is recommended for use in the calibra­
tion of slotted-line-detection systems. The mismatch 
standard provides a direct means of calibration, not 
only of the audio or i-f portions of the detector, but 
of the entire system, including the crystal, bolometer, 
rectifier or mixer. 

Low-loss adaptors to the herrooprodite GR874 
connector, and to various other 50-ohm connector 

9tJIJ-WR 110 
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series (in plug and jack versions), are available to 
permit use of this standard in the calibration of instru­
ments in those line sizes without serious degradation 
of mismatch performance. 

MATING OF 
TYPE 900-BT 
CONNECTORS 

Since only one locking nut may be used, one nut must 
be placed in the storage position. 
A. To store the locking nut, slide it back until the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at the rear of the 
coupling nut. 
B. Move the locking nut of the other connector back. 
Align the connectors axially and engage the teeth of 
the centering gear rings in any convenient orientation. 
C. Hold the connectors in the joined position, thread 
the active locking nut over the centering gear ring 
of the mating connector, and hand tighten. 
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CAUTION 

SPECIFIC '0 N S c;tJo- WR 120 
Frequency Range : De to 9 Gc/s. 
leakage: Better than 130 dB below signal. 
Mismatch VSWR: 1.2000 ± (0.0060 + 0.0120 X foc/s 

to l Gc/s; 0 .0125 + 0.0055 X foc/s, 1 to 9 Gc/s). 
DC Resistance: 41.67 ohms ±0.3% . 
Maximum Power: 1 watt with negligible change; 5 watts 

without damage. 
Temperature Coefficient: Less than 150 ppm/ 0 C. 
Dimensions: Length, 2 inches (51 rnm); maximum diam· 

eter, 1-1/16 inch (27 mm). 

Type 900-WR120 

STANDARD MISMATCH 
THE CONTACT SURFACES Of THE INNER AND OUTER 
CONDUCTORS MUST BE PROTECTED, AS NICKS OR 
DENTS CAN IMPAIR ELECTRICAl PERFORMANCE. 

Net Weight: 3V2 ounces (100 grams). SEPTEMBER 1965 FORM 0900-01 17A 

DESCRIPTION 

The Type 900-WR120 Standard Mismatch presents 
a nearly constant 1.20 VSWR mismatch into a 50.0-ohm 
system over the broad frequency range from de to 
9 Gcjs. It comprises a 50.0-ohm Type 900-BT 
Precision Coaxial Connector, a specially derived, con­
tinuous transition and a precision-mismatched cylin­
drical resistor. The position at which the mismatch is 
introduced into the 50.0-ohm system is approximately 
4 em back of the reference plane of the Type 900-BT 
connector. The mismatch specification and a typical 
mismatch characteristic are shown below. 

The terminating element is a highly stable, 
deposited-metal-film resistor with a de resistance of 

ii" 1.3 
3: 
en 
> 

~ 1.2 
1-
<l 
:::E 

i 1·· o . 
2 

SPECIFICATION-, ....... I 
1 

TYPICAL/ 

1 
3 4 5 6 7 8 

FREQU EN CY-Gel s 

Mismatch characte risti c. 

9 

41.67 ohms +0.3% and a temperature coefficient of 
less than 150 ppmj0 C. The change of resistance 
and VSWR versus heating due to incident power is 
negligible up to 1 watt. The resistors can be sub­
jected to up to 5 watts incident power without 
permanent change of characteristics. 

APPLICATIONS 

The Type 900-WR120 Standard Mismatch is recom­
mended for use in the calibration of reflectometers, 
hybrids, bridges, and slotted lines equipped with 
GR900 connectors. Test data is supplied with each 
unit so that highly accurate calibrations can be made. 
This mismatch is recommended for use in the calibra­
tion of slotted-line-detection systems. The mismatch 
standard provides a direct means of calibration, not 
only of the audio or i-f portions of the detector, but 
of the entire system, including the crystal, bolometer, 
rectifier or mixer. 

Low-loss adaptors to the hermoprodite GR874 
connector, and to various other 50-ohm connector 

series (in plug and jack versions), are available to 
permit use of this standard in the calibration of instru­
ments in those line sizes without serious degradation 
of mismatch performance. 

MATING OF 
TYPE 900-BT 
CONNECTORS 

Since only one locking nut may be used, one nut must 
be placed in the storage position. 
A. To store the locking nut, slide it back unti l the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at the rear of the 
coupling nut. 
B. Move the locking nut of the other connector back. 
Align the connectors axially and engage the teeth of 
the centering gear rings in any convenient orientation. 
C. Hold the connectors in the joined position, thread 
the active locking nut over the centering gear ring 
of the mating connector, and hand tighten. 

GENERAL RADIO COMPANY D WEST CONCORD , MASSACHUSETTS 01781 

NEW ENGLAND, 22 Boker Avenue 
West Concord, Moss. 01781 
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Dallas, Texas 75207 Orlando, florida 32801 
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Toronto 15, Ontario, Canada 

MONTREAL, Office 395 1255 Laird Boulevard 
Town of Mount Royal, Quebec, Canada 
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CAUTION 

SPECIFIC 0 N S qoo-WR t5o 
Frequency Range : De to 9 Gc/s. 
Leakage : Better than 130 dB below signal. 
Mismatch VSWR: 1.5000 ± (0.0075 + 0.0150 X foc/s 

to 1 Gc/s; 0.0155 + 0.0070 X fac/s, 1 to 9 Gc/s). 
DC Resistance : 33 .33 ohms ±0.3%. 

Maximum Pow er: 1 watt with negligible change; S watts 
without damage. 

Temperatu re Coeffici e nt : Less than 1 SO ppm/0 C. 
Dime nsions: Length, 2 inches (Sl mm); maximum diam­

eter, 1·1/16 inch (27 mm) . 

Type 900-WR150 

STANDARD MISMATCH 
THE CONTACT SURFACES OF THE INNER AND OUTER 
CONDUCTORS MUST BE PROTECTED, AS NICKS OR 
DENTS CAN IMPAIR ELECTRICAL PERFORMANCE. 

Net Weight: 3 Y2 ounces ( 100 grams). SEPTEMBER 1965 FO RM 0900-01 18A 

DESCRIPTION 
The Type 900-WR150 Standard Mismatch presents 
a nearly constant 1.50 VSWR mismatch into a 50.0-ohm 
system over the broad frequency range from de to 
9 Gcjs. 1t comprises a 50.0-ohm Type . 900-BT 
Precision Coaxial Connector, a specially derived, con­
tinuous transition. and a precision-mismatched cylin­
drical resistor. The position at which the mismatch is 
introduced into the 50.0-ohm system is approximately 
4 em back of the reference plane of the Type 900-BT 
connector. The mismatch specification and a typical 
mismatch characteristic are shown below. 

The terminating element is a highly stable, 
deposited-metal-film resistor with a de resistance of 
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33 .33 ohms +0.3% and a temperature coefficient of 
less than 150 ppm/ 0 C. The change of resistance 
and VSWR versus heating due to incident power is 
negligible up to 1 watt. The resistors can be sub­
jected to up to 5 watts incident power without 
permanent change of characteristics. 

APPLICATIONS 

The Type 900-WR150 Standard Mismatch is recom­
mended for use in the calibration of reflectometers, 
hybrids, bridges, and slotted lines equipped with 
GR900 connectors. Test data is supplied with each 
unit so that highly accurate calibrations can be made. 
This mismatch is recommended for use in the calibra­
tion of slotted-line-detection systems. The mismatch 
standard provides a direct means of calibration, not 
only of the audio or i-f portions of the detector, but 
of the entire system, including the crystal, bolometer, 
rectifier or mixer. 

Low-loss adaptors to the hermoprodite GR874 
connector, and to various other 50-ohm connector 

series (in plug and jack versions), are available to 
permit use of this standard in the calibration of instru­
ments in those line sizes without serious degradation 
of mismatch performance. 

MATING OF 
TYPE 900-BT 
CONNECTORS 

Since only one .locking nut may be used, one nut must 
be placed in the storage position. 
A. To store the locking nut, slide it back until the 
threads engage. Then thread it back off the centering 
gear ring and slide it to the ridge at the rear of the 
coupling nut. 
B. Move the locking nut of the other connector back. 
Align the connectors axially and engage the teeth of 
the centering gear rings in any convenien.t orientation. 
C. Hold the connectors in the joined position, thread 
the active locking nut over the centering gear ring 
of the mating connector, and hand tighten. 

GENERAL RADIO COMPANY D WEST CONCORD , MASSACHUSETTS 01781 

NEW ENGLAND: 22 Boker Avenue 
West Concord, Mass. 01781 

METROPOLITAN NEW YORK: Brood Avenue at linden 
Ridgefield, New Jersey 07657 

SYRACUSE: Pickard Building, East Molloy Rood 
Syracuse, New York 13211 

• PHILADELPHIA: fori Washington Industrial Pork 
Fort Washington , Pennsylvan ia 1903( 

WASHINGTON and BALTIMORE, 11•20 Rockville Pike • CLEVELAND, 5579 Peod Rood • DALLAS, 2600 Stemmons Fteewoy, Suite 210 • ORLANDO: 113 East Colonial Drive 
Orlando, Florida 32801 

• SAN FRANCISCO, 1186 los Al tos Aven ue 
los Altos, California 94022 Rockville, Maryland 20852 Cleveland, Ohio 44129 Dallas, Texas 75207 

LOS ANGELES, 1000 North Seward Street 
Los Angeles, California 90038 

CHICAGO, 6605 West North Avenue 
Oak Pork. Illinois 60302 

• TORONTO, 99 Flotol Parkway 
Toronto 15, Ontario, Canada 

MONTREAL, Office 395 1255 laird Boulevard 
Town of Mount Royal, Quebec, Canedo 
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