SPECIFICATIONS
(All physical dimensions specified at 23 C)

i

PRECISION INNER-CONDUCTOR ROD (0900-9508)

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).

900 PRECISION

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 outes 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
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PRECISION OUTER-CONDUCTOR TUBING (0900-9509)

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

Outer Diameter: 0.830 inch.

Inner Diameter: 0.5625 inch.

Nominal Wall Thick : 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: 215 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 502-0.0325 ohms, or =#0.065%. 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 cm)
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 &2 a
Zo = A =3 1 st il
55 RS K ) 21:]
where
4= 599368
b = coaxial-line outer conductor 1D
a = coaxial-line inner conductor oD

¢ = amount of center-conductor eccentricity
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where / 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). ;
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TYPE 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 will 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 1-inch metal
tube of Y2-inch wall thickness and with an inside
diameter approximately 0.625 inch is recommended
for use in pushing the connector retaining ring into
the groove in which it fits. A narrow, flexible, Y4.-
inch thick strip can also be used. If available, two
elements of the General Radio Type 874-TOK Tool
Kit, the "Front-Ring Expander” and the "Ring
Pusher,” are ideally suited for this installation.

NOTE Strict adherence to dimensional toler-
ances and surface finish are important to high-
precision performance.
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Figure 3. Machining for use with Type 900-BT connector.
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RECOMMENT )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 Robp — 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 dperformzmce in pre-
cision applications. The cut edge should be sharp
and true, and the surface smooth and flat to within
0.0002 inch

2. To machine the tapped hole, proceed as follows:
a. Drill a 0.128-inch diameter hole, 3% %

inch deep.
40.002 . . =i
b. Bore 0.140 _ .o inch diameter %:-inch
" deep (minimum) and observe concentricity

with OD to within 0.002 TIR (Total Indi-
cated Runout).

+0.000 . 2
c. Bore 0.162 _ y'oos inch diameter 0.065-
inch deep, concentric with OD to within
0.002 TIR.

d. Tap with 3-flute, sharp, 8-32NC tool, %-
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.

OuTteR 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 144 = 14,. Chuck the piece on the
centers and turn the outer diameters at the ends down
to 0.810 T9-001. Figure 3 shows the minimal area to
be turned down.

B. Trim the tubing to the requ’ " length, plus
0.002 =+ 0.001. Make all cuts to . .d 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. Set 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 minor
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. Fossum, ''Progress Report of the IEEE Instrumentation and
Measurement Group Technical Subcommittee on Precision Coaxial
Connectors,”” IEEE Transactions on Instrumentation and Measure-
ment, Vol. IM-13, pp. 285-291; December 1964.
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1. All dimensions are in inches.

2. With care in machining, diameter changes under
machined portion can be kept <SO0puin.

3. Surface finish to 25 microinches on end surfaces.

4, With care in machining, diameter changes over
holes in inner conductor can be kept < 30pin.

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.

INNER-CONDUCTQR " RoD — 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,

CAUTION

DO NOT SCRATCH THE INNER SUR-
FACE OF THE OUTER CONDUCTOR
OR THE OUTER SURFACE OF THE
INNER CONDUCTOR, OR THERF 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 electrical ,.rformance in pre-

cision applications. The cut edge should be sharp

and true.

For use with the Type 900-AP Kit—

(1) Dirill a hole, 0.110 F0-0% inch in diameter,
31/32 19  inch deep.

=4

(2) Bore 0.140 i‘ggg(') inch diameter,

29/32 =14, 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 14, =+ 14,. Chuck the piece on the

centers and turn the outer diameters at the ends down~

to 0.810 10:91: 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 ecrge 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 opecra-
tions, the remaining unworked exterior surface
may be turned down slightly to achieve a finished
appearance.

CAUTION

AYOID ANY DIPPING OR CLEANING PROCESS, AS
THE INTERIOR SURFACE COULD BE DAMAGED.

Rewrap and seal unused portions in the paper
sheath provided; the sheath 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.

Corrected Characteristic Impedance
A graph for the impedance-magnitude error, or
deviation from 50 ohms, is given in Figure 1.
The corrected characteristic impedance, Z., can be
calculated in complex form from
F =) 0.0284%
GHz
where: Z, is the nominal value, 50 ohms =+0.05%.
This expression is an approximation from
: (1—19) 0.000568] %
= > 1 S adest ¥ TIRE e 1
2=z | 1+ 0502
which itself is an approximation that is accurate down
to 1 MHz.
The graph is a plot of

|Z.| Error = {50 |[1 A (L%Z@] % |_50}

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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Corrected Electrical Length - :
¥ : ADAPTORS AND CONNECTOR KITS
The corrected electrical line length, L., can be COMNECTDN ek
calculated from Type Function Type Function
0.0284 900-Q874 Connects to GR874 900-BT GR900 Precision Connector
L. =L, + F/O 900-QBJ Connects to type-BNC Plug 900-AB GR900 Coupling Hardware Kit
/ LGHz %
T ¥ 5 5 ; 900-QBP L5 s to type-BNC Jack £ 3
where: L, is the nominal electrical length, which is sy c:::::': ': ;:: p m:c :gg“: :"00 E""":" “HC°:"""9 :"(':d":"':"
i i i ¥ -A R900 Coupling Hardware enter Tip
Obltal{led ffrom the. PhYSlial le?g;hggbgg;s%ﬁf the 900-QCP Connects to type-C Jack (for custom reference air line use)
e bl 04 e i By g et sf b 900-QNJ Connects to type-N Plug 900-PKM GR90O Panel Mounting Kit
locity takes into account the exact speed of light, the S00.ONP Conmects ¥ etia Deack
dielectric constant of air at standard pressure and 900.QTNJ Connects 1o type-TNC Plug TERMINATIONS
temperature, a“fi a relative humidity of 69%' - 900-QTNP Connecls to type-TNC Jack 900-W50 50-Ohm Standard
Thgse corrections are based upon the skin-depth in 900-QMMJ Connecis fo type-OSM Plug $00-W100 100-Ohm Standard
pure sxlve.r (rgsnstxvnty of .1.62 X 10'6' ohm_—cm). The 900-QMMP Connecls to type-OSM Jack 900-W200 200-Ohm Standard
gctual resistivity of the_(sillv}c;r layer u:i this maten?é 900-QSC)J Connects o type-SC Plug 900-WO Precision Open Circuit
lies between 1.62 x 10-6 ohm-cm an .1.72 x 10 900-QSCP Connects to type-SC Jack 900-WO4 Opén Circoit {for standards)
ohm-cm. In the worst case, the correction term can i i
be in error by 3%, because the error varies directly RECISION i AR S )
as the square root of the resistivity; this error is AIR LINES — PRE VORWEE R‘f"’"_" !""’ s c"f‘"'
negligib]e. 900-L10 Phase, Time-Delay & Impedance Standard — 10 ¢cm 900-WNE Short Circuit (Coplanar with Type 900-WO)
900-L15 Phase, Time-Delay & Impedance Standard — 15 cm 900-WN4 Short Circuit (for standards)
900-L30 Phase, Time-Delay & Impedance Standard — 30 ¢m 900-WR110 Standard Mismatch (VSWR = 1.1)
900-WR120 Standard Mismatch (VSWR = 1.2)
GR?00 LABORATORY AIR LINES — REFERENCE 900-WR150  Standard Mismatch (VSWR = 1.5)
PRECISION CONNECTOR KITS 900-125 Ultraprecise Impedance Standard — 5 cm MISCELLANEOUS
Three kits are available for custom fabrication of 900-126 U""’P'“f“ Impedance Standard — 6 cm 900-TOK GR900 Connector Tool Kit
air lines and terminations compatible with the GR900 900-LZ7H Ultraprecise Impedance Standard — 7.5 cm 900-TUA Tuner (1.0-8.5 GHz)
Connector, = 900-LZ10 Ultraprecise Impedance Standard — 10 cm &

e i ik s e Asaie 900-LZ15 Ultraprecise Impedance Standard — 15 ¢cm :2&‘)“;:08 :Une-r.(0.2|5 - 2.5c G:z)' i
7777 77777 900-1230 Ultraprecise Impedance Standard — 30 c¢m § TOEIRINN, Janets o
///{\K\\\\\\Qé O /(\K\\\\\\\\-\\; © wocxine NuT 0900-9509 Precision Outer-Conductor Tube

@ [ l ® %EEAN}E?I':% 0900-9782 Adaptor Flange
MR i
0\\\;\\\\,\\;“ S 1= @ GENTER TYPE 900-LB  PRECISION SLOTTED LINE
@ INseRT PN TYPE 1640-A  SLOTTED LINE RECORDER SYSTEM
®) SPRING
’ CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS

GENERAL RADIO COMPANY °* WEST CONCORD, MASSACHUSETTS 01781

* NEW ENGLAND: 22 Baker Avenue * METROPOLITAN NEW YORK: Broad Avenue ot linden * SYRACUSE: Pickard Building, East Molloy Road * PHILADELPHIA: Fort Washington Industrial Park
West Concord, Mass: 01781 Ridgefield, New Jersey 07657 Syracuse, New York 13211 Fort Washington, Pennsylvania 19034
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Los Angeles, California 90038 Oak Park, Illinois 60302 Toronto 15, Ontario, Conada Town of Mount Royal, Quebec, Canado




DESCRlPTL,.\l

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 flat 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/N 0900-
9508) and Precision Tubing (P/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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Figure 1. Skin-effect characterisfic impedance error as a func-
tion of frequency for GR900 line.

Copyright, 1965, by General Radio Company, West Concord, Mass., U.S.A.

The characteristic impedance . a transmission line
made of this material, 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 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 0.046%, 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 11.7987
BT cm, = inch.

f Ge

The minimum length is 5.0 cm.

1. PRECISION SHORT CIRCUITS

Short-circuit terminations, with the reference plane
set back from zero to about 15 ¢m, 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.

NOTE: L
DIMENSIONS [N INCHES. 0.5625 """,

TIR = TOTAL INDICATED RUNOUT.
i 24425 =990 ___ |
0.005 TIR MAX

Figure 2. Dielectric sample fabrication for measurement inside
GR900 custom gir 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 loss 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/s to 9.0 Gc/s and over the entire
range of dielectric constants and losses normally

900-pB

TYPE 900-AB
LABORATORY PRECISION
CONNECTOR KIT

P

FEBRUARY 1965 Form 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.

TYPE 900-AB

TYPE 900-AB TYPE 900-BT(2)

N, LOCKING NUT

CENTERING GEAR
RING NUT

S 5SS
Sty

sy

AN o
GRS
=

Figure 3. Representative two-port test section fabricated with
the Type 900-AB Connector Kit.
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3. R-LINE SECTIONS, "% = "

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

NAHIESE
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 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, never 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.

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 a. 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/N 0900-2090

2. GR900 centering-gear-ring nut — P/N 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 (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/N 0900-6355).
D. Thread the locking nut over the gear-ring nut.

0.115%0.005 —= INNER
0.01029:003 x 45¢° r/ cw&cym

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.

le—0865%0.000—= 3-27NS-2A
~—THREAD

/ 450220

0353 t0.003
0.300 MIN

OUTER
CHAMFER —___ o

07003337
] DIA

o e i
0790+0.002 —i\ 0.687_8@{
DIA Ng-FEZ
| s

Zeopine— | -
0000 T0 000I0 22 ot 4 1@%"{&' Loy .
ODO4RMAX | ~(OPTIONAL)
SHARP CORNERS 3L J

NOTES:

1. All dimensions are in inches.

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_ N

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 TEEE 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 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 inner and outer conductors, respec-
tively. These items are intended for use in the fabri-
cation of custom GR900 air-line elements that require
rre(ise diameter, excellent surface finish, and low-
oss 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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Figure 1. Skin-effect characteristic impedance error as a func-
tion of frequency for GR900 line.
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Figure 2. Short-circuit termination with set-back reference
plane fabricated with Type 900-AC Kit.

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 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 0.046%, 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 11.7987
= ey == inch.

f(h' f(;('
The minimum length is 5.0 cm.

1. PRECISION SHORT CIRCUITS

Short-circuit terminations, with the reference plane
set back from zero to about 15 ¢m, 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 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 loss of materials

200-pC

TYPE 900-AC
LABORATORY PRECISION

CONNECTOR KIT

FEBRUARY 1965

Form 0900-0285A

GENERAL RADIO COMPANY

WEST CONCORD,

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 Mc/s to 9.0 Gc/s 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 cand be made of the
loss in the lowest-loss materials presently available,
Le, tan § = 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
material 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, 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.

Printed in U.S.A.
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DIELECTRIC
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TIR = TOTAL INDICATED RUNOUT. 0 000
0.005 TIR MAX

NOTE: I L
DIMENSIONS IN INCHES. 0.5625 """,

b SAMPLE DIMENSIONS

Figure 3. Dielectric sample fabrication for measurement inside
GR900 custom air line.

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
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.

INNER-CONDUCTOR ROD

In order to minimize diameter changes due to machin-
ing, the following procedures should be cmploygl:
A. Trim to length. Make all cuts from tHe outside
surface towards the center of the rod, nzever 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).

GENERAL RADIO COMPANY

® METROPOLITAN Broad Avenue at Linden

NEW YORK: Ridgefield, New Jersey 07657

® CHICAGO: 6605 West North Avenve ® DALLAS: 2501-A West Mockingbird Lane ® LOS ANGELES: 1000 North Seward Street

Oak Park, lllincis 60302 Dallas, Texas 75235

@ PHILADELPHIA: Fort Washington Industrial Park @ SYRACUSE: Pickard Building, East Molloy Road @ WASHINGTON
Fort Washington, Pennsylvania 19034

{
OUTER CONDUCH. ..
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, zever 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 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-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/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
the end of the outer conductor, back far enough to
expose the threads.

Syracuse, New York 13211

® SAN FRANCISCO: 1186 Los Altos Avenue

Los Angeles, California 90038 Los Altes, California 94022

Rackville Pike at Wall bane ® CLEVELAND: 5579 Peorl Road
and BALTIMORE: Rockville, Maryland 20852

® TORONTO: 99 Floral Parkway

{

B. Screw the centering-gear-ring nue 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/N 0900-6355).
D. Thread the locking nut over the gear-ring nut.
E. Thread the center contact into the assembly and
tighten lightly with a 1/16" Allen wrench.

CAUTION
DO NOT SCRATCH THE INNER SURFACE OF THE
OUTER CONDUCTOR OR THE OUTER SURFACE OF
THE INNER CONDUCTOR, OR THERE 1S DANGER
OF INTRODUCING ELECTRICAL REFLECTIONS WHICH
WOULD DEGRADE PERFORMANCE.

—0865t000—«  }-27NS-2A
-~ THREAD

0353 t0.003
0.300 MIN—fe—= / ~a5s 220
£0.003
O HAMFER 011520008 —

0°20°30"
0.1900.001DIA )

OUTER
CONDUCTOR

¥
i i
0790+0.002 g
DIA o ) (e |
0095*
AN iy
0223200 gomage—|!
GOO0HY OO0 L WRENCH FLATS
0.00120.0005 OR04RMAX I\ "(OPTIONAL)
0.254%0.001 — , 31,1 2-56 THREAD

035220.005—— r—l J e
1§
NOTES:

1. All dimensions are in inches.

2. With care in machining, diameter changes under
machined portion can be kept < 50 pin.
Surface finish to 25 microinches on end surfaces.
With care in machining, diameter changes over
holes in inner conductor can be kept < 30 pin.

oSS

Figure 4. Machining dimensions.
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DESCRIPT, d

This Type 900-AP 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 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/N 0900-
9508) and Precision Tubing (P/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
{)recise diameter, excellent surface finish, and low-
oss characteristics. Rod and tubing, available in 27-
inch lengths specially packed to retard tarnish, possess
critical surface dimensions and finish.

*10
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Figure 1. Skin-effect characteristic impedance error as a func-
tion of frequency for GR900 line.
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Figure 2. Representative air line configuration that can be
fabricated with the Type 900-AP Connector Kit.

The characteristic impedance of a transmission line
made of this material, 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 practical limit (11.81in. or 30 cm.) 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 0.046%, and the error increases
exponentially 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
— cm, =
fGIIz
The minimum length is 5.0 cm.

1. AIR-LINE SECTIONS

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 cm. 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

11.7987
inch.

fGHz

O00-AP
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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,
ie, tan § = 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
material 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, 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.

*Refer to Operating Instructions, Type 900-LB Precision Slotted Line, Section 4, General Radio Company.

Printed in U.S.A,
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Figure 3. Dieleciric sample fabrication for GR?00 custom air line.

MACHINING TECHNIQUES

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.

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, never 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 £9-%2 inch in diameter,
31/32 1, inch deep.

(2) Bore 0.140 7336} inch diameter,

29/32 =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.

OUTER CONDUCTOR

In order to minimize diameter changes, the following

machining procedures should be employed:

A. Cut the tubif .25 inch longer than required.
In both ends, machine centers that have a 60° pitch
and a depth of 14, =+ 14,. Chuck the piece on the
centers and turn the outer diameters at the ends down
to 0.810 +0:91: 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.

08650.00—+ 3-27Ns-2A
—— THREAD

0.11520.008 —= 14
0.010£0.003 X 45¢ l' INNER

_ CHAMFER—~__ y

0353 to.003
0.300 MIN—

OUTER
CONDUCTOR

oporeon| Bt ___D

1 |

ot
0000 TO 00010 s ]-o.m £0.002
oooarmax| WRERSH ELATS
SHARP CORNER 3!

NOTES:

1. All dimensions are in inches.

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

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 pin.

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/N 0900-

6040
3. Centering pin — P/N 0900-6565
4. Inner-contact spring — P/N 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 device at the
flats with the open-end wrench (P/N 0900-6355).
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.

GENERAL RADIO COMPANY * WEST CONCORD, MASSACHUSETTS 01781
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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 cm, increases

i A B
Ig 2.066 -
DIMENSIONS IN INCHES

Physical length of the elbow.

GR90OO PRECISION COAXIAL COMPONENTS

SPECIFICATIONS

Frequency Range: Dc to 8.5 GHz. (

Characteristic Impedance: 502 *0.4% at frequencies where
skin effect is negligible.

VSWR: Less than 1.004 -+ 0.004 feua.

Electrical Length: [10.00 + 0.0014 (fguz)2 =+ 0.02] cm.

Insertion Loss: Less than 0.017 Vfanz dB.

Maximum Voltage: 1500 V peak.

Maximum Power: 10kW up to 1 MHz; 10 kW/Viuuz
above 1 MHz.

Mating Dimensions: 2.066 in. (5.246 cm) from center line of
one connector to reference plane of second connector.

Over-all Dimensions: 21 x 2114g x 74 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 clean, and the rotational adjustment is made
before the locking nut is tightened, no damage will
occur.

TYPE 1360
MICROWAVE OSCILLATOR

CAUTION

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

Type 900-EL

JANUARY 1967

GENERAL RADIO COMPANY
WEST CONCORD,

PRECISION 90° ELL
50 OHMS

FORM 0900-0147A

MASSACHUSETTS
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1005 - -
I ]
21000
E
G 995
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FREQUENCY-GHz [(oo-£3]
Variation of the electrical length of the elbow with respect

to frequency.

TYPE 874-R22A

PATCH CORD

Use of the elbow for liquid
dielectric measurements with
the precision slotted line.

Copyright, 1967, by General Radio Company, West Concord, Massachusetts, U.S.A.
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GRP00 COAXIAL ELEMENTS AND EQUIPMENT (

APPLICATIONS ADAPTORS CONNECTOR AND CONNECTOR KITS
The Type 900-EL precision ell furnishes a 90° bend Type Function Type Funciion
for a transmission-line path while introducing only 900-Q874 Connects 1o GR874 900-BT GRO00 Precision Connecior
very small reflections. It can be used in power-dividing 900-QAP7 Connects to Amphenol Precision 7 mm 900-AB GR900 Coupling Hardware Kit
circuits, in phased-array feed systems, and in precision 900-QBJA Connects to type-BNC Plug 900-AC GR900 Contact & Coupling Hardware Kit
phase- or attenuation-measuring .S){stems, where cqm- 900-QBP Connects to type-BNC Jack 900-AP GR900 Coupling Hardware & Center Tip
plex interconnections with a minimum of reflection 900-QCJA Connects to type-C Plug (for custom reference air line use)
and phase distortion are required. 900-QCP Connects to type-C Jack 900-C9 GR900 Precision Cable Connector
In conjunction with the Type 900-LB Precision 900-QMMJ Connects to type-OSM Plug 900-PKM GR900 Panel Mounting Kit
Slotted Line and a dielectric-sample holder, the Type 900-QMMP  Connects fo type-OSM Jack
900-EL provides a means of measurement of the di- 900-QNJA Connects to type-N Plug TERMINATIONS
electric constant and loss tangent of liquid dielectrics, 900-QNP Connects to type-N Jack 900-W50 50-Ohm Standard
since the sample holder can be usezl1 in a vertical 900-QPF7 Connects to Precifix 7 mm 900-W100 100-Ohm Standard
position.! The ell also simplifies measurements on T COMTTE YU aC 900-W200 200-Ohm Standard
dielectric samples under temperature variations, when e Congsers tb ypa-SC Jack 900-WO Precision Open Circuit
the sample must be placed in a vertical position in an 900-QTNJA  Conaacis fo fype-TNC Plug 900-WO4 st Gt e s
e 900-QTNP Connects to type-TNC Jack paw Clrcwit tor slandanial
environmental chamber. 900-WN Precision Short Circuit
AIR LINES — PRECISION 900-WNC Reference Line Short Circuit
CONTACT CLEANING 900-L10 Phase, Time-Delay & Impedance Standard — 10 cm  900-WNE Short Circuit (Coplanar with Type 900-WO)
The butt surfaces must be kept clean, both at the 900-115 Phase, Time-DeIcy & Impedance Standard — 15 ¢m 900-WN4 Short Circuit (for standards)
outer-conductor junction and at the inner-contact L Phase, Time-Delay & Impedance Standard — 30 em  900.WRI10  Standard Mismatch (VSWR = 1.1)
junction. When there is evidence of dirt packed on AIR LINES — REFERENCE 900-WR120 Standard Mismatch (YSWR = 1.2)
Eggsiess:é;fzgseas;y(?%‘ I;,?;gﬁ;g;?:dr:c[:]iltsgltl(t)yl’)gs::d- psnp U"mpmi“ pdasice Mandiord <o i 900-WR150 Standard Mismatch (VSWR = 1.5)
e e PR T abted lechl synbhatic 900-126 Ultraprecise Impedance Standard — 6 ¢cm MISCELLANEOUS
s Cheam?g 26 alootol ? d 1 th, yL. ¥ 900-LZ7H Ultraprecise Impedance Standard — 7.5 ¢cm 900-EL Precision 90° Ell
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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.
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SPECIFICATIONS !

General Radl [{]

Type 900-Gé

PRECISION COAXIAL
ATTENUATOR-6 dB

50 OHMS

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 fg, above 1 GHz.
Characteristic Impedance: 50 S2.

Dc Resistance: 50.0 2 + 0.3% when terminated in 50.0 2.
CW Power: 1,0 W continuous.

Peak Power: 500 W with 1 W average.

Temperature Coefficient: Less than .0001 dB/° 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.

COAXIAL COMPONENTS

MARCH 1973 FORM 0900-0193B

GR900O" PRE

CONCORD, MASSACHUSETTS

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.

SPECIFICATION
o

SWR

4 6 7 8 85
FREQUENCY — GHz

SWR characteristics.
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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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covering entire GR900 line available free. Ask for reprint

GR EXPERIMENTER REFERENCES: Copies of articles G
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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.

« GR COMPANIES s Grason-Stadler «

(

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 repeat-

ADAPTORS

Type Function
900-Q874 Connects to GR874
900-QAP7 Connects to Amphenol Precision 7 mm
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-QMM) Connects to type-OSM.PIug
900-QMMP Connects to type-OSM Jack
900-QNJ Connects to type-N Plug
900-QNP Connects to type-N Jack
900-QPF7 Connects to Precifix 7 mm
900-QSCJ Connects to type-SC Plug
900-QSCP " Connects to type-SC Jack
900-QTNJ Connects to type-TNC Plug
900-QTNP Connects to type-TNC Jack
900-Q9 Connects to binding posts

GR900® COAXIAL ELEME

(

ability, cleaning is necessary. Use of the Type 900-
OC 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

rl;e necessary for adequate inner-conductor cleaning.

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.

NTS AND EQUIPMENT

CONNECTOR AND CONNECTOR KITS
Type Function
-BT GR900 Precision Connector
-AB GR900 Coupling Hardware Kit
900-AC GR900 Contact & Coupling Hardware Kit
900-AP GR900 Coupling Hardware & Center Tip
(for custom reference air line use)
900-C9 GR900 Precision Cable Connector (RG-2/U)
900-C58 GR900 Precision Cable Connector (RG-58,/U)
900-PKM GR900 Panel Mounting Kit
900-PKMR GR900 Panel Mounting Kit (Rotatable)
-L3 Phase, Time-Delay & Impedance Standard — 3 cm
-L10 Phase, Time-Delay & Impedance Standard — 10 ¢cm
900-L15 Phase, Time-Delay & Impedance Standard — 15 cm
-L30 Phase, Time-Delay & Impedance Standard — 30 ¢cm

* Reg. Trademark, Omni-Spectra, Inc., Southfield, Mich.
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SPECIFICATIONS

Frequency Range: 0- 8.5 GHz. (
Attenuation: 6.00 + 0.2dB  0-5 GHz.

6.00 + 0.3dB  5-8.5 GHz.
SWR: 1.01 to 1 GHz; 1.00 + .01 x fgy, above 1 GHz,
Characteristic Impedance: 50 2.
Dc Resistance: 50.0 2 + 0.3% when terminated in 50.0 £2.
CW Power: 1.0 W continuous.
Peak Power: 500 W with 1 W average.
Temperature Coefficient: Less than .0001 dB/° 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.

GR9OO" PRECISION 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 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 attenvator 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 QUTER
CONDUCTORS MUST BE PROTECTED, AS NICKS OR
DENTS CAN IMPAIR ELECTRICAL PERFORMANCE.

General Rad(

Type 900-Gé6

PRECISION COAXIAL
ATTENUATOR-6 dB

50 OHMS

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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GR EXPERIMENTER REFERENCES: Copies of articles
covering entire GR900 line available free. Ask for reprint
E115.
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MATING OF

TYPE 900-BT
CONNECTORS

{

|

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-

i
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
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.

contact junction. When there is evidence of dirt
packed on these surfaces, or poor make-break repeat-

Since only one locking nut may be used, one nut must 1
GRP00® COAXIAL ELEMENTS AND EQUIPMENT

be placed in the storage postion.
A. To store the locking nut, slide it back until the ADAPTORS CONNECTOR AND CONNECTOR KITS
threads engage. Then thread it back off the centering Type Function Type Function
gear ring and slide it to the ridge at the rear of the 900-Q874 Connects to GR874 900-BT GR900 Precision Connector
COuP]iﬂg nut. 900-QAP7 Connects to Amphenol Precision 7 mm 900-AB GR900 Coupling Hardware Kit
B. Move the locking nut of the other connector back. 900-QBJ Connects to type-BNC Plug 900-AC GR900 Contuff & Coupling Hardware Kit
Aligﬂ the connectors axially and engage the teeth of 900-QBP Connects to type-BNC-Jack 900-AP GR900 ((:ouplm'g Hur?wqre & C'e?.'er Tip
the centering gear rings in any convenient orientation. 700-QCJ Connecls fo type-C Plug odidh bl Por sy o'g ':lere"ce Sirlink o)
e 900-QCP Connects fo type-C Jack - recision Cable Connector (RG-9/U)
C. Holgl the connectors in the joined pqsition, thn.fad 200-QMMJ Connads i e O8H Plug 900-C58 GR900 Precision Cable Connector (RG-58/U)
the active ; locking nut over the centering gear ring 900-QOMMP Canmincts 10 iepa O8I Jack 900-PKM GR900 Panel Mounting Kit
of the mating connector, and hand tighten. 900-QNJ Cannects 10 typa-N Plug 900-PKMR GR900 Panel Mounting Kit (Rotatable)
900-QNP Connects to type-N Jack
900-QPF7 Connects to Precifix 7 mm
Inner Contact Assembly Replacement Y PR L e R
To replace the Inner Contact Assembly on the GR900 900-QSCP Connects to type-SC Jack 23 Phase, Time-Delay & Impedance Standard — 3 cm
connector, remove the old contact assembly using a 900-QTNJ Connects to type-TNC Plug -L10 Phase, Time-Delay & Impedance Standard — 10 cm
1/16 Allen wrench, and thread the replacement as- 900-QTNP Connects to type-TNC Jack 900-115 Phase, Time-Delay & Impedance Standard — 15 cm
sembly in its place. Tighten lightly. 900-Q9 Connects to binding posts 900-1L30 Phase, Time-Delay & Impedance Standard — 30 cm
|
)|

* Reg. Trademark, Omni-Spectra, Inc., Southfield, Mich.
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SPECIFICATIONS

Frequency Range: DC to 9 Gc.

Characteristic Impedance: 50 ohms *0.1%.

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

Repeatability: Within 0.05%

Leakage: Better than 130 db below signal.

Insertion Loss: Less than 0.012 Vfg. db.

Voltage: 3000 volts peak.

Power: 20 kilowatts up to 1 Mc; 20 kw/ V. above 1 Mc.

PRECISION COAXIAL ELEMENTS

DESCRIPTION

The Type 900-L10 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-L10 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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FREQUENCY—Ge

VSWR characteristics of the Type 900-L10 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 cm,(.
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: Length, 4 inches (102 mm); maximum diam-
eter, 146 inch (27 mm).

Net Weight: 61/ ounces (185 grams).

GENERAL RADIO EXPERIMENTER REFERENCES:

Volume 37 No. 2 & 3, February-March, 1963 ; Volume 37 No. 11,
November, 1963

veen mating surfaces

CAUTION

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

DC TO MICROWAVE

+H.2%
+.1% —1 [ ”’!‘n— -‘
§ +1.0% ! } I‘
g $0.9% I}
f +06% i
Skin-effect charac- :53’ 107 \ i |
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of frequency, Type 2 iom |
900-L10. g 103% nil | ]
2 +02% —1+11 s
som | ;ﬁ
G IMc 10Mc 100Mc 160 = 106e

FREQUENCY

by the conductor diameters. In this application, the
Type 900-L10 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 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.

Type 900-L10
10CM PRECISION
COAXIAL AIR LINE

50 OHMS

OCTOBER 1963

GENERAL RADIO COMPANY
MASSACHUSETTS

WEST CONCORD,

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-L10 air line is an odd multiple of a
quarter-wavelength:

n\/4 Frequency-Gc n\/4  Frequency-Gc

1 0.75 7 5.25
3 2.25 9 6.75
5 %73 11 8.25

The Type 900-L10 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 =04
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-L10
provides a well-defined reactance standard.

Also, the Type 900-L10 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.
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C((). ,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
Transactions 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.
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.
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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

* METROPOLITAN NEW YORK: Broad Ave. at Linden
Ridgefield, N.J

* CLEVELAND 5579 Pearl Rd
Cleveland 29, Ohio
* LOS ANGELES: 1000 North Seward St
Los Angeles 38, Cal

* SYRACUSE: Pickard Bldg
¢ DALLAS: 2501-A West Mockingbird Lane

* CHICAGO: 6605 West North Ave

[‘,

TYPE 900-LB PRECISION SLOTTED LINE

A 50-cm, coaxial slotted line terminated in a Type
900-BT connector (with the same VSWR characteristics
as the connector from 300 Mc 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 fg.. Supplied complete with vernier-
drive carriage, adjustable probe, tuning stub, and crystal
detector.

PRECISION COAXIAL ELEMENTS
Type
900-BT Precision Coaxial C tor
900-L10 Precision Air Line (10 cm)
900-L15 Precision Air Line (15 em)
900-L30 Precision Air Line (30 em)
900-Q874 Adaptor to Type 874
900-QNJ Adaptor, type-N Jack
900-QNP Adaptor, type-N Plug
900-TOK Tool Kit
900-WN Short-Circuit Termination
900-WO Open-Circuit Termination
900-W50 50-Ohm Termination
0900-9508 Precision Inner-Conductor Rod
0900-9509 Precision Outer-Conductor Tube
0900-9782 Adaptor Flange
PRECISION COAXIAL EQUIPMENT
900-LB Precision Slotted Line
1640-A Slotted Line Recorder System (60 cps)
1640-AQ1 Slotted Line Recorder System (50 cps)

ORDERING INFORMATION

.RECISION COAXIAL ELEMENTS AND EQUIPMENT'

TYPE 1640-A SLOTTED 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.

Length Net

inches Weight* Code Number Price
1346 2 oz. 0900-9405 $35.00
4 6%, oz. 0900-9605 85.00
6 10 oz. 0900-9607 90.00
12 15 oz. 0900-9613 100.00
2% 3%, oz. 0900-9883 45.00
2Y, 3% oz. 0900-9711 50.00
2% 4 oz. 0900-9811 50.00
— 2 Ib. 0900-9902 95.00
1 2V, oz. 0900-9971 9.00
16 2 oz. 0900-9981 9.00
2 3% oz. 0900-9953 60.00
27 7 oz. 0900-9508 25.00
27 2%, Ib. 0900-9509 35.00
—_ 3 oz 0900-9782 3.50
1034 Ib. 0900-9651 $575.00
67 Ib. 1640-9701 1875.00
67 Ib. 1640-9494 1875.00

*To convert ounces to grams, multiply by 28; pounds to kg, divide by 2.2,

Prices subject to change without notice.

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS

RADIO
WEST CONCORD, MASSACHUSETTS

* PHILADELPHIA: 1150 York Rd.
Abington, Pa.
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SPECIFICATIONS

Frequency Range: DC to 9 Gc.

Characteristic Impedance: 50 ohms £0.1%.

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

Repeatability: Within 0.05%

Leakage: Better than 130 db below signal.

Insertion Loss: Less than 0.016 Vfee db.

Voltage: 3000 volts peak.

Power: 20 kilowatts up to 1 Mc; 20 kw/Vfu. above 1 Mc.

PRECISION COAXIAL ELEMENTS
DESCRIPTION

The Type 900-L15 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-L15 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-L15 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: 15.00 £0.02 c¢m, vetween 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: Length, 6 inches (153 mm); maximum diam-
eter, 1% inch (27 mm).

Net Weight: 10 ounces (285 grams).

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.

DC TO MICROWAVE
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by the conductor diameters. In this application, the
Type 900-L15 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 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-L15 air line is an odd multiple of a
quarter-wavelength:

nN/4 Frequency-Gc n\/4 Frequency- Ge

1 0.50 9 4.50
3 1.50 11 5.50
5 2.50 13 6.50
¥ 3.50 15 7.50

The Type 900-L15 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-Circuit Termination or a Type 900-WO Pre-
cision Open-Circuit Termination, a Type 900-L15
provides a well-defined reactance standard.

Also, the Type 900-L15 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
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couuuctors, 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
Transactions 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 ORDERING INFORMATION
Measuring the VSWR of Coaxial Connectors,” The Micro-
wave Journal, Vol. 5, No. 1 January, 1962, pp 69-73. PRECISION COAXIAL ELEMENTS Length Net
Available free from Gengral Radio Co. as Repri%l\éo. 1?1-95. Type inches Weight* Code Number Price
J. Zorzy, “Precise Impedance Measurements wi mphasis * i =
on Connector VSWR Measurements,” Instrument Society of 200-44 r Conxlal C 1% 2 oz 0900-9405 $35.00
America, Preprint No. 47.4.63, September, 1963. Available 900-L10 Precision Air Line (10 cm) 4 6, oz. 0900-9605 85.00
free from General Radio Co. as Reprint No. B-20. 900-L15 Precision Air Line (15 ¢cm) 3 10 oz. 0900-9607 90.00
900-L30 Precision Air Line (30 e¢m) 12 15 oz. 0900-9613 100.00
MATING OF 900-Q874  Adaptor to Type 874 e 3% oz 0900-9883 45.00
TYPE 900-BT 900-QNJ Adaptor, type-N Jack 2Y 3% oz 0900-9711 50.00
: 900-QNP Adaptor, type-N Plug 2% 4 oz. 0900-9811 50.00
CONNECTORS § 900-TOK Tool Kit - 2 Ib. 0900-9902 95.00
900-WN Short-Circuit Termination 1 2, oz. 0900-9971 9.00
! X 3 ' 900-WO Open-Circuit Termination 1% 2 oz. 0900-9981 9.00
Since only one locking nut may be used, one nut must 900-W50 50-Ohm Termination 2 3% oz. 0900-9953 60.00
be placed in the storage position. 0900-9508  Precision Inner-Conductor Rod 27 7 oz 0900-9508 25.00
A. To store the locking nut, slide it back until the 0900-9509  Precision Outer-Conductor Tube 27 2%, Ib. 0900-9509 35.00
threads engage. Then thread it back off the centering 0900-9782  Adaptor Flange — 3 oz 0900-9782 3.50
cggs;ﬁr{x}r;gﬂzr;d slide it to the ridge at the rear of the PRECISION COAXIAL EQUIPMENT
2 ’ 900-LB Precision Slotted Line 10% Ib. 0900-9651 $575.00
B'IAMO‘: the locking ““t.acl’lf the d"the‘ CO“‘EHO‘ E’;Ckf' 1640-A Slotted Line Recorder System (60 cps) 67 1b. 1640-9701 1875.00
Align the connectors axially and engage the tecth o 1640-AQ1  Slotted Line Recorder System (50 cps) 67 Ib. 1640-9494 1875.00
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

PRECISION COAXIAL ELEMENTS AND EQUIPMENT

TYPE 900-LB PRECISION SLOTTED LINE

A 50-cm, coaxial slotted line terminated in a Type
900-BT connector (with the same VSWR characteristics
as the connector from 300 Mc 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 fg.. Supplied complete with vernier-
drive carriage, adjustable probe, tuning stub, and crystal
detector.

TYPE 1640-A SLOTTED 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.

*To convert ounces to grams, multiply by 28; pounds to kg, divide by 2.2,

Prices subject to change without notice.

of the mating connector, and hand tighten. CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS
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Frequency Range: Dc to 8.5 GHz.

Characteristic Impedance: 50 *0.0325 ohms or #=0.065% in
air section at frequencies where skin depth is in-
significant.

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

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

GR900O PRECISION

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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VSWR characteristics.
APPLICATIONS

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 E115.
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SPECIFICATIONS

Insertion Loss: Less than 0.004 Vfguz dB.
Voltage: 3000 V peak.

Power: 20 kW up to 1 MHz; 20 kW/Vfun: above 1
MHz.

Capacitance: 2.00 = 0.01 pF.
Time Delay: 100 %= 0.5 ps.

Electrical Length: 3.00 = 0.010 cm, between 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: Length, 114 inch (29 mm); maximum diam-
eter, 1%4¢ inch (27 mm).

Net Weight: 215 oz. (75g).

COAXIAL COMPONENTS

Skin-effect charac- FOR RESISTIVITY OF PURE SKVER

= (v v 0o
teristic impedance \ i
error as a function 3

of frequency, Type

900-13.
G ® S g
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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-L3 air line can be used to calibrate any
immittance-measuring instrument equipped with Type
900-BT connectors (slotted lines,e(Lridges, 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 ELECTRICAL PERFORMANCE.

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

ection coefficient are made, one with a termination
connected directly to the measuring instrument to be

<, . OOQ-“-{G‘HZ otB
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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. it

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

n\/4 Frequency-GHz
1 2.50
3 7.50

The Type 900-L3 air line can also be used as a
recision time-delay standard of 100.0 pirt?SC_LOHdS-
EE’he line is held to an electrical length variation of
+0.010 centimeter, which is equivalent to a 0.5
picosecond delay difference. A%
When terminated in a 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-LZ ¢
Reference Air Lines interconnected as extended air-
line standards. ; §
The Type 900-L3 is a good two-port capacitance
standard. The graph shows the variation of nominal y
capacitance (Co) with frequency.
Printed in U.S.A.
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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. When there is evidence of dirt
packed on these surfaces, or poor make-break repeat-

ADAPTORS

Type Function
900-Q874 Connects to GR874
900-QAP7 Connects to Amphenol Precision 7 mm
900-QBJA Connects to type-BNC Plug
900-QBP Connects to type-BNC-Jack
900-QCJA Connects to type-C Plug
900-QCP Connects to type-C Jack
900-QMMJ Connects to rype-OSM.Plug
900-QMMP Connects to type-OSM Jack
900-QNJA Connects to type-N Plug
900-QNP Connects to type-N Jack
900-QPF7 Connects to Precifix 7 mm
900-QSCJA Connects to type-SC Plug
900-QSCP Connects to type-SC Jack
900-QTNJA Connects to type-TNC Plug
000-QTNP Connects to type-TNC Jack
900-Q% Connects to binding posts

GR900® COAXIAL ELEMENTS AND EQUIPMENT

{
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.
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.
Furthermore, in most cases, rotation does not pro-
duce any deleterious effects.

CONNECTOR AND CONNECTOR KITS

Type Function

900-BT GR900 Precision Connector
00-AB GR900 Coupling Hardware Kit
900-AC GR900 Contact & Coupling Hardware Kit
900-AP GR900 Coupling Hardware & Center Tip

(for custom reference air line use)
900-C9 GR900 Precision Cable Connector (RG-9/U)
900-C58 GR900 Precision Cable Connector (RG-58/U)
900-PKM GR900 Panel Mounting Kit
900-PKMR GR900 Panel Mounting Kit (Rotatable)

AIR LINES — PRECISION

900-13 Phase, Time-Delay & Impedance Standard — 3 cm

900-L10 Phase, Time-Delay & Impedance Standard — 10 cm
900-L15 Phase, Time-Delay & Impedance Standard — 15 cm
9b0-L30 Phase, Time-Delay & Impedance Standard — 30 cm

* Reg. Trademark, Omni-Spectra, Inc., Southfield, Mich.

845 Broad Avenue * SYRACUSE: Pickard Building, E

Syracuse, New York 1

* DALLAS: 2600 Stemmons Freeway, Suite 210
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SPECIFICATIONS

Frequency Range: DC to 9 Gc.

Characteristic Impedance: 50 ohms *=0.1%.

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

Repeatability: Within 0.05%

Leakage: Better than 130 db below signal.

Insertion Loss: Less than 0.028 Vfge db.

Voltage: 3000 volts peak.

Power: 20 kilowatts up to 1 Mc; 20 kw/ V fu. above 1 Mc.

PRECISION COAXIAL ELEMENTS

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-L30 Air Line.

"APPLICATIONS

In coaxial transmission-line systems, a section of uni-
form transmission line is usaally 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

(

Electrical Length: 30.00 *0.02 cm, vetween 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: Length, 12 inches (306 mm); maximum diam-
eter, 1%4¢ inch (27 mm).

Net Weight: 15 ounces (430 grams).

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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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
guarter-wavelength long. Two measurements of re-
ection 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

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

900 -

Type 900-L30
30CM PRECISION
COAXIAL AIR LINE

50 OHMS

OCTOBER 1963

WEST CONCORD,

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:

Frequency - Ge

0.25 1.75 3.25 4.75 6.25 T
0.75 2.25 3.75 325 6.75 8.25
1.25 2.75 4.25 373 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
Mc (down to 150 Mc) 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
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cOnwuctors, 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
Transactions 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.
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 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

* METROPOLITAN NEW YORK: Broad Ave. at Linden
Ridgefield, N.J.
* CLEVELAND 5579 Pearl Rd.
Cleveland 29, Ohio
* LOS ANGELES: 1000 North Seward St.
Los Angeles 38, Cal.

* SYRACUSE: Pickard Bldg., East Molloy Rd.

* DALLAS: 2501-A West Mockingbird Lane
Dallas 35, Texas

* CHICAGO: 6605 West North Ave.

PRECISION COAXIAL ELEMENTS AND EQUIPMENT

TYPE 900-LB PRECISION SLOTTED LINE

A 50-cm, coaxial slotted line terminated in a Type
900-BT connector (with the same VSWR characteristics
as the connector from 300 Mc 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 fg.. Supplied complete with vernier-
drive carriage, adjustable probe, tuning stub, and crystal
detector.

ORDERING INFORMATION

PRECISION COAXIAL ELEMENTS Longth Net

Type inches Weight* Code Number Price
900-BT Precision Coaxial C ] 1% 2 oz. 0900-9405 $35.00
900-L10 Precision Air Line (10 ¢cm) 4 6, oz. 0900-9605 85.00
900-L15 Precision Air Line (15 c¢cm) ] 10 oz. 0900-9607 90.00
900-L30 Precision Air Line (30 cm) 12 15 oz. 0900-9613 100.00
900-Q874 Adaptor to Type 874 2% 3%, oz. 0900-9883 45.00
900-QNJ Adaptor, type-N Jack 2V, 3% oz. 0900-9711 50.00
900-QNP Adaptor, type-N Plug 2% 4 oz. 0900-9811 50.00
900-TOK Tool Kit — 2 |b. 0900-9902 95.00
900-WN Short-Circuit Termination e 2%, oz. 0900-9971 9.00
900-WO Open-Circuit Termination s 2 oz. 0900-9981 9.00
900-W50 50-Ohm 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% Ib. 0900-9509 35.00
0900-9782 Adaptor Flange — 3 oz 0900-9782 3.50
PRECISION COAXIAL EQUIPMENT
900-1B Precision Slotted Line 1034 Ib. 0900-9651 $575.00
1640-A Slotted Line Recorder System (60 cps) 67 Ib. 1640-9701 1875.00
1640-AQ1 Slotted Line Recorder System (50 cps) 67 |b. 1640-9494 1875.00

TYPE 1640-A SLOTTED 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.

*To convert ounces to grams, multiply by 28; pounds to kg, divide by 2.2.

Prices subject to change without notice.

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS
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Abington, Pa.
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Orlando, Fla

Syracuse 11, New York

Oak Park, 11l Toronto 15, Ont.

York Rd.
113 East Colonial Dr.

* TORONTO: 99 Floral Pkwy.

COMPANY

* WASHINGTON and BALTIMORE: Rockville Pike ot Wall Lane
Rockville, Maryland
* SAN FRANCISCO: 1186 Los Altos Ave.
Los Altos, Cal.

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



OUTER
CONDUCTOR

Frequency Range: Dc to 9 Gc/s.

Characteristic Impedance: 50 ohms, *=0.065%
VSWR: Less than 1.0005 + 0.0002 x fee.
Repeatability: Within (0.010 + 0.003 x fec) %.
Leakage: Better than 130 dB below signal.

GR900

DESCRIPTION

The Type 900-LZ10 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.

1.0025
1.0020 : SPECIFICATION LIMIT\ /’
10015
Zio0io - e TVPICIAL\
1.0005 |
1.0000 I
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FREQUENCY — Ge/s

VSWR characteristics.
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PRECISION COAXIAL COMPONENTS

SPECIFICATIONS

Insertion Loss: Less than 0.008 \/7 %
Voltage: 3000 volts peak. ity
Power: 20 kW up to 1 Mc/s; 20 kW/V fuc above 1 Mc/s.

DC Contact Resistance (each end, mated with GR900): Inner
conductor, < 0.5 milliohm; outer, < 0.07 milliohm.

Dimensions: Length 4%¢ in. ; max dia 14 in.
Electrical Length: 9.993 *(.002 c¢m, between end surfaces.
Net Weight: 7 ounces (200 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.

3 +1.0%

;; +0.9%

g +08%
Skin-effect charac- ¢ 1]
teristic-impedance F L

error as a function
of frequency.

|| .
' .

L
16c/ 10Ge/s

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 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-

900

Type 900-LZ10
REFERENCE

LZ

OCTOBER 1964

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

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-LZ10 air line is an odd multiple of a
quarter-wavelength:

n\/4 Frequency - Ge/s n\/4 Frequency - Ge/s

1 0.750 b 5.250
3 2.250 9 6.750
5 3.750 11 8.250

The Type 900-LZ10 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 =4-0.07
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 line. This termi-
nation places the short exactly at the contact surfaces.

Printed in U.S.A.
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A 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. Always store with

both end plugs in place.

REFERENCES

Operating Instructions, Type 900-LB Precision Slotted 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
Transactions 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.
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

GENERAL RADIO COMPANY

® PHILADELPHIA: Fort Washington Industriol Park @ SYRACUSE: Pickard Building, Eost Molloy Road @ WASHINGTON Rockville Pike at Wall Lane @ CLEVELAND: 5579 Pearl Rood
and BALTIMORE: Rockville, Maryland 20852

@ METROPOLITAN Broad Avenve aof Linden
NEW YORK: Ridgefield, New Jersey 07657

® CHICAGO: 6605 West North Avenue ® DALLAS: 2501-A West Mockingbird Lane ® LOS ANGELES: 1000 North Seward Street ® SAN FRANCISCO: 1186 Los Altos Avenue

Oak Park, lilinois 60302 Dallas, Texas 75235

and slide the nut tc( . 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

Fort Washingten, Pennsylvanio

AIR LINES — REFERENCE

900-LZ5 Ultraprecise Impedance Standard — 5 ¢m
900-LZ6 Ultraprecise Impedance Standard — 6 ¢m
900-LZ7H Ultraprecise Impedance Standard — 7.5 cm
900-LZ10 Ultraprecise Impedance Standard — 10 cm
900-LZ15 Ultraprecise Impedance Standard — 15 ¢cm
900-LZ30 Ultraprecise Impedance Standard — 30 ¢cm

GR9P00 PRECISION COAXIAL ELEMENTS

ADAPTORS
Type Function
900-Q874  Connects to GR874
900-QBJ Connects to type-BNC Plug
900-QBP Connecis to type-BNC Jack
900-QCJ Connects to type-C Plug
900-QcCP 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 Phase, Time-Delay & Impedance Standard — 10 cm
900-L15 Phase, Time-Delay & Impedance Standard — 15 cm
900-L30 Phase, Time-Delay & Impedance Standard — 30 ¢cm

opposing sets of teeth engaged. Th 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.

CONNECTOR & CONNECTOR KITS

Type Function

900-BT GR900 Precision Connector

900-AB GR900 Coupling Hardware Kit

900-AC GR900 Contact & Coupling Hardware Kit

900-AP GR900 Coupling Hardware & Center Tip

(for custom reference air line use)

TERMINATIONS

900-W50 50-Ohm Standard

900-WO Precision Open Circuit

900-WN Precision Short Circuit

900-WNC Reference Line Short Circuit

900-WNE Short Circuit (Coplanar with Type 900-WO)

MISCELLANEQUS

900-l1B Precision Slotted Line

1640-A Slotted Line Recorder System

900-TOK GR900 Connector Tool Kit

900-TUA 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

Syracuse, New York 13211

Los Angeles, Californio 90038 Los Altos, California 94022

® TORONTO: 99 Floral Parkway

WEST CONCORD, MASSACHUSETTS

@ ORLANDO: 113 Eost Colonial Drive
Clevelond, Ohic 44129 Orlando, Floride 32801
@ MONTREAL: Office 395 1255 Laird Boulevard

Toronto 15, Ontario, Canada Town of Mount Royal, Quebec. Canade




SPECIFICATIONS ‘
Insertion Loss: Less than 0.012 \/-( B.
Voltage: 3000 volts peak.

Power: 20 kW up to 1 Mc/s; 20 kW /V Fae above 1 Mc/s.
DC Contact Resistance (each end, mated with GR900): Inner
conductor, < 0.5 milliohm; outer, < 0.07 milliohm.
Dimensions: Length ¢ in.; max dia 1Y} in.
Electrical Length: 14.990 *0.002 cm, between end surfaces.
Net Weight: 105 ounces ( 295 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.

S00-LZ2\5

Type 900-LZ15
REFERENCE @
COAXIAL AIR LINE 5 cm

50 OHMS

Sl Wk
Frequency Range: Dc to 9 Gc/s.

Ch teristic Impedance: 50 ohms, =0.065%
VSWR: Less than 1.0005 + 0.0002 x fge.
Repeatability: Within (0.010 + 0.003 x fe.) %.
Leakage: Better than 130 dB below signal.

~ GR900O PRECISION COAXIAL COMPONENTS

OCTOBER 1964 FORM 0900-0175A
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flection coefficient are made, one with a termination
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is held to +0.0000, —0.0006 inch of the outer con- : = . g ] * i qo 50{) 9 4.500

ductor. The projecting inner-conductor insert tips are In coaxial trgnspnsann-hpe systems, a section of uni- 3 1.500 11 5.500

fully retractile for direct contact with the center con- form transmission line is usually used as the im- 5 2.500 13 6.500
ductor of the mating GR900 connector. Except for pedance standard, since the absolute accuracy of the 7 3.500 15 7.500

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-

The Type 900-LZ15 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 equivalent to a +0.07
picosecond delay difference.

the coupling hardware which threads directly on the
outer conductor, there are no “connector’” parts as
such on these air lines, hence no discontinuities.

1.0028 {
Food [ l I = ] eters, etc.) with respect to the S0-ohm standard of Terminated in a Type 900-WNC Precision Short-
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e e [ and calibrated against the air-line standard. GR900 coupling hardware and a center contact,
R Ty i N, e e e e e Calibrations are accomplished by use of the air lines needed to engage the tip and thereby support the
FREQUENCY — Gec/s 2 3 - . . 3 .
at frequencies at which they are an odd multiple of a center conductor of the reference air line. This termi-

VSWR characteristics.
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quarter-wavelength long. Two measurements of re-

nation places the short exactly at the contact surfaces.

Printed in U.S.A.
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» s, 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 plu;;s supplied and
use them to protect these surfaces. Always store with

both end plugs in place.

REFERENCES

Operating Instructions, Type 900-LB Precision Slotted 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
Transactions 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 Jowrnal, 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.

;
b L

INSTALLATIO
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

GENERAL

NEW YORK: Ridgefield, New Jersey 07657

©® CHICAGO: 6505 West North Avenve @ DALLAS: 2501-A West Mockingbird Lane @ LOS ANGELES: 1000 North Seward Street ® SAN FRANCISCO: 1186 Los Altos Avenve

Qak Park, lllinois 60302 Dallas, Texas 75235

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

RADIO COMPANY

® METROPOLITAN Broad Avenue at Linden ® PHILADELPHIA: Fort Waoshington Industrial Park @ SYRACUSE: Pickard Building, East Molloy Road ® WASHINGTON Rockville Pike at Wall Lane @ CLEVELAND: 5579 Pearl Rocd

Fort Washington, Pennsylvania ond BALTIMORE: Rockville, Maryland 20852

GR9P00 PRECISION COAXIAL ELEMENTS

ADAPTORS
Type Function
900-Q874  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 Phase, Time-Delay & Impedance Standard — 10 cm
900-L15 Phase, Time-Delay & Impedance Standard — 15 ¢m
900-L30 Phase, Time-Delay & Impedance Standard — 30 cm
AIR LINES — REFERENCE
900-LZ5 Ultraprecise Impedance Standard — 5 ¢cm
900-LZ6 Ultraprecise Impedance Standard — 6 cm
900-LZ7H Ultraprecise Impedance Standard — 7.5 ¢cm
900-LZ10 Ultraprecise Impedance Standard — 10 em
900-LZ15 Ultraprecise Impedance Standard — 15 ¢cm
900-LZ30 Ultraprecise Impedance Standard — 30 cm

opposing sets of teeth engaged. T. 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
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.

CONNECTOR & CONNECTOR KITS

Type Function
900-BT GR900 Precision Connector
900-AB GR900 Coupling Hardware Kit

900-AC GR900 Contact & Coupling Hardware Kit
900-AP GR900 Coupling Hardware & Center Tip
(for custom reference air line use)

TERMINATIONS

900-W50 50-Ohm Standard

900-WO Precision Open Circuit

900-WN Precision Short Circuit

900-WNC Reference Line Short Circuit

900-WNE Short Circuit (Coplanar with Type 900-WO)
MISCELLANEQUS

900-LB Precision Slotted Line

1640-A Slotted Line Recorder System

900-TOK GR900 Connector Tool Kit

900-TUA 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

Syracuse, New York 13211

Los Angeles, Colifornia 90038 Los Altos, California 94022
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Cleveland, Ohio 44129 Orlando, Florida 32801

® MONTREAL: Office 395 1255 Loird Boulevard

Toronto 15, Ontorio, Canada Town of Mount Royal, Quebec, Canada
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Frequency Range: Dc to 8.5 GHz.

Characteristic Impedance: 50 * 0.0325 ohms, or = 0.065%.
VSWR: Less than 1.0005 + 0.0002 x fauz.

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

G

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-
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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1.0020 SPECIFICATION umr\ S
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=
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VSWR characteristics.
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900° PRECISION COAXIAL COMPONENTS

Leakage: Better than 130 dB belo al.

Capacitance: 2.000 = 0.003 pF.

Time Delay: 100 == 0.10 ps.

Insertion Loss: Less than 0.003 Vfguz, dB.

Voltage: 3000 V peak.

Power: 20 kW up to 1 MHz; 20 kW/Vfmu, above 1
MHz.

Dc Contact Resistance (each end, mated with GR900): Inner
conductor, < 0.5 milliohm; outer, < 0.07 milliohm.

Dimensions: Length 114 in. (32 mm); max dia. 1%¢ in.
(27 mm).

Electrical Length: 2.998 *0.002 cm, between end surfaces.

Net Weight: 215 oz. (75g).

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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APPLICATIONS

In coaxial transmission-line systems, a section of uni-
form transmission line is usually used as the im-
I)edanre standard, since the absolute accuracy of the
ine’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

Type 900-LZ3
REFERENCE
COAXIAL AIR LINE @ em

50 OHMS
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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
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:

n\/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 w
precision time-delay standard of 100 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- g,
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
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cé...of conductor of the reference air line, This termi-

nation places the short exactly at the contact surfaces.
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Capacitance variation 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.
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SKIN-lgr..CT 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, Z., can be
calculated in complex form from

g 2 .
e, 4 -SAE1) G000 5.

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

1—j) 0.0005687 %
7 =2 [ i S O ]
V fGllz
which itself is an approximation that is accurate down
to 1 MHz.

The graph is a plot of

2] ror { sof[1+ %%0568]%"”}

expressed as a percentage of 5O 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 Electrical Length

The corrected electrical line length, L., can be
calculated from
0.0284
Le=Li +——%
\/ f(}Hz /
where: L, 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 constant of air at standard pressure and
temperature, and a relative humidity of 609%.

These corrections are based upon the skin-depth in
pure silver (resistivity of 1.62 x 10-6 ohm-cm). The
actual resistivity of the silver layer in this material
lies between 1.62 x 10-6 ohm-cm and 1.72 x 106
ohm-cm. 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.

¢. Grasp the line at the load end. With the slit of
ithe 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 damage 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.

I
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Frequency Range: Dc to 9 G¢/s.

Characteristic Impedance: 50 ochms, =0.065%
VSWR: Less than 1.0005 -+ 0.0002 x fee.
Repeatability: Within (0.010 + 0.003 x fec) %.
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
0.5625 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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VSWR characteristics.
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SPECIFICATIONS

Insertion Loss: Less than 0.024 VT ¥
Voltage: 3000 volts peak. Sl
Power: 20 kW up to 1 Mc/s; 20 kW/V fu. above 1 Mc/s.
DC Contact Resistance (each end, mated with GR900): Inner
conductor, < 0.5 milliohm; outer, < 0.07 milliohm.
Dimensions: Length 12 in. ; max dia 1% in.
Electrical Length: 29.979 *0.002 cm, 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.
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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 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-

sa Qyp: kO%BO
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COAXIAL AIR LINE 3o cm
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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:

Frequency - Ge/s

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 line. This termi-
nation places the short exactly at the contact suifaces.
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i ~ the Reference Air Line can De used as a

dieleceric 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 plu]gs supplied and
use them to protect these surfaces. Always store with

both end plugs in place.

REFERENCES

Operating Instructions, Type 900-LB Precision Slotted 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
Transactions 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.
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
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\’z'iﬂ{ 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

AIR LINES — REFERENCE

900-LZ5 Ultraprecise Impedance Standard — 5 cm
900-LZ6 Ultraprecise Impedance Standard — 6 e¢m
900-LZ7H Ultraprecise Impedance Standard — 7.5 ¢cm
900-LZ10  Ultraprecise Impedance Standard — 10 cm
900-LZ15 Ultraprecise Impedance Standard — 15 ¢cm
900-LZ30 Ultraprecise Impedance Standard — 30 ¢cm

GR9P00 PRECISION COAXIAL ELEMENTS

ADAPTORS
Type Function
900-Q874  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 Phase, Time-Delay & Impedance Standard — 10 ¢cm
900-L15 Phase, Time-Delay & Impedance Standard — 15 cm
900-L30 Phase, Time-Delay & Impedance Standard — 30 em

opposing sets of teeth engaged. TI 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.

CONNECTOR & CONNECTOR KITS

Type Function

900-BT GR900 Precision Connector

900-AB GR900 Coupling Hardware Kit

900-AC GR900 Contact & Coupling Hardware Kit

900-AP GR900 Coupling Hardware & Center Tip

(for custom reference air line use)

TERMINATIONS

900-W50 50-Ohm Standard

900-wO Precision Open Circuit

900-WN Precision Short Circuit

900-WNC Reference Line Short Circuit

900-WNE Short Circuit (Coplanar with Type 900-WO)

MISCELLANEQUS

900-1B Precision Slotted Line

1640-A Slotted Line Recorder System
900-TOK GR900 Connector Tool Kit
900-TUA 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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Frequency Range: Dc to 9 G¢/s.

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 900-1.Z5 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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Insertion Loss: Less than 0.004 VY
Voltage: 3000 volts peak. g
Power: 20 kW up to 1 Mc/s; 20 kW/V fu. above 1 Mc/s.

DC Contact Resistance (each end, mated with GR900): Inner
conductor, < 0.5 milliohm; outer, < 0.07 milliohm.
Dimensions: Length 21{ in.; max dia 1% in.
Electrical Length: 4.997 £0.002 cm, between end surfaces.
Net Weight: 4,0 ounces ( 115 grams).
CANTIO:N
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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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 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-

. 90Q-Lz5
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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-LZ5 air line is an odd multiple of a
quarter-wavelength:

n\/4 Frequency-Ge/s

1 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. 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 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. Always store with

both end plugs in place.

REFERENCES

Operating Instructions, Type 900-LB Precision Slotted 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
Transactions on Microwave Theory and Technigues, 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.
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

GENERAL RADIO COMPANY
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and 'sliﬁe 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

GR900 PRECISION COAXIAL ELEMENTS

ADAPTORS
Type Function
900-Q874 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 Phase, Time-Delay & Impedance Standard — 10 cm
900-L15 Phase, Time-Delay & Impedance Standard — 15 em
900-L30 Phase, Time-Delay & Impedance Standard — 30 ¢cm
AIR LINES — REFERENCE
900-1Z5 Ultraprecise Impedance Standard — 5 cm
900-LZ6 Ultraprecise Impedance Standard — 6 e¢m
900-LZ7H Ultraprecise Impedance Standard — 7.5 em
900-LZ10 Ultraprecise Impedance Standard — 10 ecm
900-LZ15 Ultraprecise Impedance Standard — 15 cm
900-LZ30 Ultraprecise Impedance Standard — 30 cm

opposing sets of teeth engaged. T | 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.

CONNECTOR & CONNECTOR KITS

Type Function
900-BT GR900 Precision Connector
900-AB GR900 Coupling Hardware Kit
900-AC GR900 Contact & Coupling Hardware Kit
900-AP GR900 Coupling Hardware & Center Tip

(for custom reference air line use)

TERMINATIONS

900-W50 50-Ohm Standard

900-WO Precision Open Circuit

900-WN Precision Short Circuit

900-WNC Reference Line Short Circuit

900-WNE Short Circuit (Coplanar with Type 900-WO)
MISCELLANEOUS

900-LB Precision Slotted Line

1640-A Slotted Line Recorder System

900-TOK GR900 Connector Tool Kit

900-TUA 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

® WASHINGTON
Syracuse, New York 13211

® SAN FRANCISCO: 1186 Los Altos Avenve

Los Angeles, California 90038 Los Altos, California 94022

Rockville Pike ot Wall Lane
and BALTIMORE: Rockville, Maryland 20852

® TORONYO: 99 Floral Parkway

WEST CONCORD, MASSACHUSETTS

©® ORLANDO: 113 East Colonial Drive
Orlando, Floride 32801

® CLEVELAND: 5579 Pearl Road
Cleveland, Ohio 44129

® MONTREAL: Office 395 1255 Laoird Boulevard

Toronto 15, Ontario, Canada Town of Mount Royal, Quebec, Canada




SPECIFICATIONS

INSERT
—TIP

QUTER
CONDUCTOR

Frequency Range: Dc to 9 Gc/s.

Ch teristic Imped : 50 ohms, £0.065%
VSWR: Less than 1.0005 + 0.0002 x fee.
Repeatability: Within (0.010 + 0.003 x fae) %.
Leakage: Better than 130 dB below signal.

DESCRIPTION

The Type 900-LZ6 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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VSWR characteristics.
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Insertion Loss: Less than 0.005 \/F %
Voltage: 3000 volts peak.
Power: 20 kW up to 1 Mc/s; 20 kW /Vfxe above 1 Mc/s.
DC Contact Resistance (each end, mated with GR900): Inner
conductor, < 0.5 milliohm; outer, < 0.07 milliohm.

Dimensions: Length 215 in.; max dia 1Y in.
Electrical Length: 5.996 %0.002 cm, 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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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 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 frovided 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-

>

COAXIAL AIR LINE © cm

50 OHMS

OCTOBER 1964

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-LZ6 air line is an odd multiple of a
quarter-wavelength:

n\/4 Frequency-Gce/s

1 1.250
3 3.750
5 6.250
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-machined, silver-plated body with
GR900 coupling hardware and a center contact,
needed to engage the tip and thereby s’l;%port the
center conductor of the reference air line. This termi-
nation places the short exactly at the contact surfaces.

Printed in U.S.A.
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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. Always store with
both end plugs in place.

REFERENCES

Operating Instructions, Type 900-LB Precision Slotted 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
Transactions 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.
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.
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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
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“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

AIR LINES — REFERENCE

900-1Z5 Ultraprecise Impedance Standard — 5 ¢cm
900-LZ6 Ultraprecise Impedance Standard — 6 ¢cm
900-LZ7H Ultraprecise Impedance Standard — 7.5 ¢cm
900-LZ10 Ultraprecise Impedance Standard — 10 em
900-LZ15 Ultraprecise Impedance Standard — 15 em
900-LZ30 Ultraprecise Impedance Standard — 30 ¢m

GR900 PRECISION COAXIAL ELEMENTS

ADAPTORS
Type Function
900-Q874  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 Phase, Time-Delay & Impedance Standard — 10 cm
900-L15 Phase, Time-Delay & Impedance Standard — 15 cm
900-L30 Phase, Time-Delay & Impedance Standard — 30 em

opposing 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.

CONNECTOR & CONNECTOR KITS

Type Function

900-BT GR900 Precision Connector

900-AB GR900 Coupling Hardware Kit
900-AC GR900 Contact & Coupling Hardware Kit
900-AP GR900 Coupling Hardware & Center Tip

(for custom reference air line use)

TERMINATIONS

900-W50 50-Ohm Standard

900-WO Precision Open Circuit

900-WN Precision Short Circuit

900-WNC Reference Line Short Circuit

900-WNE Short Circuit (Coplanar with Type 900-WO)
MISCELLANEQUS

900-LB Precision Slotted Line

1640-A Slotted Line Recorder System

900-TOK GR900 Connector Tool Kit

900-TUA 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

Syracuse, New York 13211

® SAN FRANCISCO: 1186 Los Altos Avenue

Los Angeles, California 90038 Los Altos, California 94022

Rockville Pike ot Wall Lane
and BALTIMORE: Rockville, Maryland 20852

@ TORONTO: 99 Floral Parkway
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@ CLEVELAND: 5579 Pearl Rood
Cleveland, Ohio 44129

@ ORLANDO: 113 East Colonial Drive
Orlando, Flerida 32801

® MONTREAL: Office 395 1255 Laird Boulevard

Toronto 15, Ontarie, Canada Town of Mount Royal, Quebec, Canada
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CONDUCTOR TOOL

Frequency Range: Dc to 9 Ge/s.

Characteristic Impedance: 50 ohms, *=0.065%

VSWR: Less than 1.0005 + 0.0002 x fee.

Repeatability: Within (0.010 + 0.003 x fo.) %.

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 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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VSWR characteristics.
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SPECIFICATIONS

Insertion Loss: Less than 0.006 V| B.
Voltage: 3000 volts peak. -
Power: 20 kW up to 1 Mc/s; 20 kW/V fu. above 1 Mc/s.

DC Contact Resistance (each end, mated with GR900): Inner

« conductor, < 0.5 milliohm; outer, < 0.07 milliohm.
Dimensions: Length 3%i; in. ; max dia 1V in.
Electrical Length: 7495 =0.002 cm, between end surfaces.
Net Weight: 5.5 ounces ( 160 grams).
CAUTION
THE CONTACT SURFACES OF THE INNER AND QUTER
CONDUCTORS MUST BE PROTECTED, AS NICKS OR
DENTS CAN IMPAIR ELECTRICAL PERFORMANCE.
ALWAYS STORE INNER CONDUCTOR INSIDE QOUTER
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 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-

S00-LZ7H

Type 900-LZ7H
REFERENCE
COAXIAL AIR LINE 7.5 cm

50 OHMS

OCTOBER 1964

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

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-LZ7H air line is an odd multiple of a
quarter-wavelength:

n\/4 Frequency - Ge/s n\/4 Frequency - Gec/s

1 1.000 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.

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 su%port the
center conductor of the reference air line. This termi-
nation places the short exactly at the contact surfaces.
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A, 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. Always store with
both end plugs in place.

REFERENCES

Operating Instructions, Type 900-LB Precision Slotted 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
Transactions 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.
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
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% slide the nut t. o 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. 2

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

GR900 PRECISION COAXIAL ELEMENTS

ADAPTORS
Type Function
900-Q874 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 Phase, Time-Delay & Impedance Stendard — 10 cm
900-L15 Phase, Time-Delay & Impedance Standard — 15 cm
900-L30 Phase, Time-Delay & Impedance Standard — 30 cm
AIR LINES — REFERENCE
900-LZ5 Ultraprecise Impedance Standard — 5 ecm
900-LZ6 Ultraprecise Impedance Standard — 6 ¢cm
900-LZ7H Ultraprecise Impedance Standard — 7.5 ¢cm
900-LZ10 Ultraprecise Impedance Standard — 10 ecm
900-LZ15 Ultraprecise Impedance Standard — 15 ¢cm
900-LZ30 Ultraprecise Impedance Standard — 30 cm

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

£. 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.

CONNECTOR & CONNECTOR KITS

Type Function

900-BT GR900 Precision Connector

900-AB GR900 Coupling Hardware Kit

900-AC GR900 Contact & Coupling Hardware Kit
900-AP GR900 Coupling Hardware & Center Tip

(for custom reference air line use)

TERMINATIONS

900-W50 50-Ohm Standard

900-WO Precision Open Circuit

900-WN Precision Short Circuit

900-WNC Reference Line Short Circuit

900-WNE Short Circuit (Coplanar with Type 900-WO)
MISCELLANEOUS

900-1LB Precision Slotted Line

1640-A Slotted Line Recorder System

900-TOK GR900 Connector Tool Kit

900-TUA 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

Syracuse, New York 13211
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Los Angeles, Caolifornia 90038 Los Altos, California 94022
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GR90OO PRECISION
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 GR900® connectors. The pad is a mini-
mum-loss resistive network for transforming 50 £ to
75 2 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-§2 end.

WARNING

The unit should not be disassembled since toxic dust

can result if the resistor is accidentally crushed.
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SWR characteristics.

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

Frequency: Dc to 1 GHz, us;
Impedance: 50 2 and 75 2.

SWR: 1.003 + 0.003 fgy, for 50-2 side, 1.01 + 0.012 fgy, for
75-Q 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: 0.6 Ib (0.3 kg) net, 2 Ib (1 kg) shipping.

‘0 8.5 GHz.

COAXIAL COMPONENTS
APPLICATIONS

The principal application is the conversion of
50-§2 equipment to 75-§2, particularly reflectometers
(network analyzers), and attenuation-measuring
equipment. Other applications are the conversion of
50-§2 detectors, sources, or pads to 75-£2.

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
35 dB (1.035) 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-§2 measurements.

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 75 £) by replacing this sidearm
termination with a precision 75-§2 termination

(GR 900-W75), and replacing the 900-MP at the “un-

Type QOO_MPSO- to -75 c.

PRECISION
MATCHING PAD

FEBRUARY 1972

FORM 0900-0161A

CONCORD,

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 50-§2 detector or source can be converted
to 75 £ with the 900-MP and appropriate adaptors.

Mating with 50-Q2 Connectors

The GR 900-BT (75 £2) connector mates nonde-
structively with the GR 900-BT (50 £2) connector. A
step discontinuity results and the repeatability deteri-
orates. The step-discontinuity capacitance is .025 pF.
In a matched 75-ohm system this produces an SWR
of approximately 1 + .024 x fgy,. At 1 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.
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Attenuation Characteristics

GR EXPERIMENTER REFERENCES: Copies of articles
covering entire GR900 line available free. Ask for reprint
E115.

GENERAL RADIO COMPANY
MASSACHUSETTS
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SWEEP-FREQUENCY
REFLECTOMETER

20MHz to  1.5GHz

INSPECTION AND CLE IING

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

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.

DEVIC;:TJ%DER-TEST

(TWO-PORT)

\ twisted. Inspect the connector for accumulations of
00- MP 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

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.

1641 P

2
TRANSFER
DETECTOR

Typical application of the matching pad, its schematic
detail appears at upper right.

MATING OF TYPE 900-BT

CON T GR900® COAXIAL ELEMENTS AND EQUIPMENT
NECTORS ADAPTORS CONNECTOR AND CONNECTOR KITS
Since only one locking nut may be used, one nut Type Function Type Function
must be placed in the storage position. 900-Q874 Connects to GR874 900-BT GR900 Precision Connector
A. To store the locking nut, slide it back until the 900-QAP7 Connects to Amphenol Precision 7 mm 900-AB GR900 Coupling Hardware Kit
threads engage. Then thread it back off the centering 900-QBJ Connects to type-BNC Plug 900-AC GR900 Contact & Coupling Hardware Kit
gear ring and slide it to the ridge at the rear of the 900-QBP Connects to type-BNC-Jack 900-AP GR900 Coupling Hardware & Center Tip
coupling nut. 900-QCJ Connects to type-C Plug (for t:lJ.S'Om reference air line use)
B. Move the locking nut of the other connector 900-QCP Connects to type-C Jack 900-C9 QR0 Precision Cable Connactor (RG-9/U)
back. Align the connectors axially and engage the 900-QMMJ  Connects to type-OSM Plug 900-C58 GR900 Precision Cable Connector (RG-58/U)
teeth of the centering gear rings in any convenient 900-QMMP  Connects to type-OSM Jack 900-PKM ONFSOFOINT MOty SiF
orientation 900-QNJ Connects to type-N Plug 900-PKMR GR900 Panel Mounting Kit (Rotatable)
C. Hold the connectors in the joined position, 900-QNP Connects to type-N Jack
thread the active locking nut over the centering gear 900-QPF7 Connects to Precifix 7 mm
ring of the mating connector, and hand tighten. 900-QSCJ Connects to type-SC Plug AIR LINES — PRECISION
900-QsCP Connects to type-SC Jack 900-13 Phase, Time-Delay & Impedance Standard — 3 cm
900-QTNJ Connects to type-TNC Plug 900-L10 Phase, Time-Delay & Impedance Standard — 10 ¢m
Inner Contact Assembly Removal 900-QTNP Connects to type-TNC Jack 900-L15 Phase, Time-Delay & Impedance Standard — 15 ¢cm
T the Inner Contact Assembly on the 900-Q9 Connects to binding posts 900-L30 Phase, Time-Delay & Impedance Standard — 30 ¢m
0 remove n
GR900 50-§2 connector, use a 1/16 Allen wrench.
The contact on the 75- connector requires a screw-

driver with a .070-inch blade.

* Reg. Trademark, Omni-Spectra, Inc., Southfield, Mich.

300 BAKER AVENUE, CONCORD, MASSACHUSETTS 01742

NEW YORK (N.Y.) 212 964-2722 (N.J.) 201 791-8990 « BOSTON 617 646-0550

CHICAGO 312 992-0800 * WASHINGTON, D.C. 301 881-5333 » LOS ANGELES 714 540-9830
TORONTO 416 252-3395 « ZURICH (01) 55 24 20

GRASON-STADLER 617 369-3787 » TIME/DATA 415 327-8322

General Radio

Printed in U.S.A.




GR EXPERIMENTER REFERENCES: Copies of articles
covering entire GR900 line available free. Ask for reprint
E115.

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 on the mating GR900
connector obviates the need for one on this side of the
junction.

_ = {D *‘

T 0938

1 d} .

i 1L oia

0938 —= ¥

0.13601A (#29DRILL)

OR4-40 TAP HOLE
DIMENSIONS IN INCHES

MINIMUM SPACING I3 INCH ON CENTERS
FOR MULTIPLE MOUNTING

Mounting surface
preparation.

(12, DiA FOR BACK-
OF-PANEL MOUNT)

TYPE 900-TOK

1 JLKIT

. Open-End Wrench
. Coupling-Nut
Torque Wrench 1
Inner-Conductor
Torque Wrench
Gear Wrench
. Inner-Conductor Plier
. Bead Pusher
. Inner-Conductor
Injector

. Bead Compres-
sion Sleeve

. Spring-Contact Wrench

2
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GR9OO" PRECISION COAXIAL COMPONENTS

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 configuration.

SURFACE PREPARATION

The drawing shows the dimensions for holes needed
in the mounting surface to accept the converted con-
nector; possible mounting configurations 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 (1) and un-
screw the gear-ring and locking nut assembly from
the connector (rotate counterclockwise). Remove the
tools.

Copyright, 1966, by General Radio Company, West Concord, Massachusetts, U.S.A.

PANEL MOUNTING KiIT

(For GR?00 Connectors)
Form 0900-0106B

Type 900-PKM, -PKMR

June, 1969

GENERAL RADIO COMPAN
WEST CONCORD,

PANEL  COMPONENT NEL

TYPE 900-0
ADAPTOR

_j :
-

oir line adaptor

PANEL TYPE 900-C9
@} ;E
coaxial cable flange behind panel

Panel-mounting configurations.

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
tightened to about 6-ft-Ib, the release point of the
torque wrench (2). The adaptor flange should then be

Type 900-BT
Connector
disassembly

Printed in U.S.A.
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fastened to the panel with the four screws supplied. GR900® COAXIAL ELEMENTS AND EQUIPMENT
CANNOT PASS THROUGH HOLE (ONE WAY) ADAPTORS CONNECTOR AND CONNECTOR KITS
If the component must be brought in from the rear of Type Eiiiivn Type Biciios
the panel, insert it through the hole, attach the adaptor 900-Q874  Connects to GR874 900-8T GR900 Precision Connector
ﬁange’ am.j tighten the flange to about 6-ft-b, the 900-QAP7 Connects to Amphenol Precision 7 mm 900-AB GR900 Coupling Hardware Kit
release point of the ‘torque wrench (2). Fasfen the 900-QBJ Connects to type-BNC Plug 900-AC GR900 Contact & Coupling Hardware Kit
flange to the panel with the four screws supplied. 900-QBP Connects to type-BNC-Jack 900-AP GR900 Coupling Hardware & Center Tip
SPECIAL MOUNTING 900-QCJ Connects to type-C Plug (for custom reference air line use)
When the Type 900-PKM must be mounted on a 900-QCP Corlfietts 16 fype-C Jack 900-C9 GR900 Precision Cable Connector (RG-9/U)
permanently affixed component behind a panel, or for 900-QMMJ Connects to fype-SMA Plug 900-C58 GR900 Precision Cable Connector (RG-58/U)
any reason the component with the Type 900-PKM 900-QMMP Connects 1o fype-SMA Jack 900-PKM GR900 Panel Mounting Kit
installed must be mounted from behind the panel, the 900-QNJ Connects to type-N Plug 900-PKMR GR900 Panel Mounting Kit (Rotatable)
hole must be of 1-3/32 i‘;/ 32inch diameter (instead 900-QNP Connects to type-N Jack TERMINATIONS
of 1-1/32-inch). Some sacrifice in appearance results 900-QPF7 Connects to Precifix 7 mm 900-W50 50-Ohm Standard
because the mounting-screw heads are close to the 900-QsCJ Connects to type-SC Plug 900-W100 100-Ohm Standard
edge of the large hole. 900-QSCP Connects to type-SC Jack 900-W200 200-Ohm Standard
The panel should not be thicker than about 1/4-inch, 900-QTNJ Connects to type-TNC Plug 900-WO Precision Opeén Circuit
because sufficient exposure of the locking nut on the 900-QTNP RSO ¥ e tns oy 900-WO4 Open Circuit (for standards)
connecting device must remain to ensure adequate 900-Q9 Connects to binding posts 900-WN Precisioh Shoft Circtit
gripping surface. 900-WNC Reference Line Short Circuit
MOUNTING ,RETAINING 900-WNE Short Circuit (Coplanar with Type 900-WO)
Mounting FEANRE A ol 900-WN4 Short Circuit (for standards)
dimensions. oite 4)5\\ o 0.4301'3‘_;.’,4 / AlR LINES —— PREC'S'ON 900-WR110 - Standard Mismatch (VSWR = 1.1)
o= 1 ‘ coxSL'NG 900-L3 Phase, Time-Delay & Impedance Standard — 3 cm 900-WR120 Standard Mismatch (VSWR = 1.2)
i 900-L10 Phase, Time-Delay & Impedance Standard — 10 cm 900-WR150 Standard Mismatch (VYSWR = 1.5)
& i - 900-L15 Phase, Time-Delay & Impedance Standard — 15 cm
AN PR e { ?j 900-130 Phase, Time-Delay & Impedance Standard — 30 cm MISCELLANEOU? 5
CONTA([:’?I’N:::SEMBLY 900-EL Precision 90° Ell
~ | 900-G6 6 dB Attenuator
\ Y 900-M Component Mount
AIR LINES — REFERENCE 900-TOC GR900 Connector Cleaning Kit
& 900-123 Ultraprecise Impedance Standard — 3 cm 900-TOK GR900 Connector Tool Kit
il 900-125 Ultraprecise Impedance Standard — 5 cm 900-TUA Tuner (1.0 - 8.5 GHz)
900-L26 Ultraprecise Impedance Standard — 6 cm 900-TUB Tuner (0.25 - 2.5 GHz)
b 900-LZ7H Ultraprecise Impedance Standard — 7.5 cm 0900-9507 Precision Inner-Conductor Rod
INNER CONDUCTOR ™~ 900-L210 Ultraprecise Impedance Standard — 10 cm 0900-9509 Precision Outer-Conductor Tube
//, [ 900-L215 Ultraprecise Impedance Standard — 15 cm 0900-9782 Adaptor Flange
INSULATOR ' 900-1230 Ultraprecise Impedance Standard — 30 cm 0900-9499 Rotatable Centering Ring
RIS ; EJ '\ TYPE 900-LB PRECISION SLOTTED LINE TYPE 1640-A SLOTTED LINE RECORDER SYSTEM
| %

IN INCHES

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS

GENERAL RADIO COMPANY *© WEST CONCORD, MASSACHUSETTS 01781
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* DAYTON 51

33 @ BOSTON 617 646-05¢
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side.

SPECIFICATION

Frequency: Dc to 1 GHz, usable to 8.5 GHz.
Impedance: 50 2 *0.3% for 50-92 side, 75 2 * 0.5% for 75- side.

Electrical: LEAKAGE: > 130 dB below signal. ELECTRICAL
LENGTH: 4 £0.01 cm for 50-2 side, 0.24 £0.005 cm for 75-Q

Mechanical: Mates with GR900-fitted equipment and components.
DIMENSIONS: 1.06 in. dia X 1.66 in. long (26X42 mm). WEIGHT:
0.2 Ib (0.1 kg) net, 1 Ib (0.5 kg) shipping.

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

DESCRIPTION

The Type 900-Q75 adaptor comprises a section
of 50-§2 transmission-line 4 c¢cm long, stepped to a
short 75-§) line terminated with the 75-£2 GR900
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 50-£2 and GR900 75-§2-Compo-
nents, without impedance transformation. The 4-cm
length ties in with the 4-cm length of the Type
900-WN4 and 900-WO4, 50-§2 short-and-open-circuit
terminations. The connector with the dark-colored
locking nut is the 75-ohm end.

APPLICATIONS

Reflectometer

A typical application is in the conversion to 75-£2
of the terminals of a 50-2 impedance bridge or
hybrid fitted with GR900 connectors. This is
especially useful used on the reference terminal; it
permits mating with a Type 900-W75 (75-£2) Stand-
ard Coaxial Termination.

With this adaptor, 75-§2 SWR measurements can
be made accurately from values of 1.00 to about

GR90O" PRECISION COAXIAL COMPONENTS

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-

General Radio

Type 900Q75(75 Q)

COAXIAL
ADAPTOR

50 OHMS — 75 OHMS

FORM 0900-0156A

FEBRUARY 1972

GENERAL RADIO COMPANY

CONCORD,

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.

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
%overing entire GR900 line available free. Ask for reprint
115.

S 714 540-9830

Printed in U.S.A.

MASSACHUSETTS
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CAUTION

THE CONTACT SURFACES OF THE INNER AND OUTER
CONDUCTORS MUST BE PROTECTED, AS NICKS OR

PRECISION COAXIAL ELEMENTS
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-

1.08 T T T
| o6 | NON-LOCKING I SPECIFICATION
-08 [ CONNECTION | o cxine AT p—
3 1.04 CONNECTION e e
— \ — —— ”~
2102 = et
e -—
1.00 ® = ol \f
I 2 3 4 5 6 7

FREQUENCY—G¢

VSWR specification for Type 900-Q874 Adaptor with plots of
typical performance when mated with locking and nonlocking
Type 874 connectors. The adaptors are tested in pairs to the
specification for a single adaptor.

SPECIFICA/ ONS

Frequency Range: Dc to 7 Ge.

VSWR: Less than 1.000 + 0.015 x fge up to 1 G¢; 1.010
+ 0.005 x fo. from 1 to 7 Gc.

Leakage: Better than 110 db below signal.

Voltage: 1500 volts peak. i

Power: 10 kilowatts up to 1 Mc; 10 kw/ V fu. above 1 Mc.

Electrical Length: 6.50 *0.04 cm (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:
Volume 37 No. 2 & 3, February-March, 1963 ; Volume 37 No. 11,
November, 1963

(U. S. Patent No. 2,548,457)
DC TO MICROWAVE

TYPE 874-8

AR
N LINE

ELECTRICAL LEI £0.04 C™M

Electrical length of Type 900-Q874.

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 provide a
gap between the outer-conductor fingers and 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 given (left). The electri-
cal length of the adaptor is 6.50 +0.04 cm, 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.

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

900-Q%74

Type 900-Q874
COAXIAL ADAPTOR

OCTOBER 1963

GENERAL RADIO COMPANY
MASSACHUSETTS

WEST CONCORD,

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.

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.

Printed in U.S.A.

FORM 0900-0105A
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- TYPE 900-TOK

. Open-End Wrench
p’

TOOL. KIT

o -

. Coupling-Nut 2
Torque Wrench

. Inner-Conductor !
Torque Wrench
. Gear Wrench
. Inner-Conductor Plier
. Bead Pusher
. Inner-Conductor
Injector
. Bead Compres- 2
¥ Vi

sion Sleeve i
. Spring-Contact Wrench

w

0 @ Nowuas

0900-9509

TYPE 900-QNJ

- == 0900-9508
Precision Rod and Tube

&
Adaptor Flange
TYPE 0900-9782

¥ TYPE 900-L15

GENERAL

* METROPOLITAN NEW YORK: Broad Ave. at Linden
Ridgefield, N.J
¢ CLEVELAND 5579 Pearl Rd.
Cleveland 29, Ohio
* LOS ANGELES: 1000 North Seward St
Los Angeles 38, Cal

* SYRACUSE: Pickard Bldg., East Molloy Rd

¢ DALLAS: 2501-A West Mockingbird Lane

* CHICAGO: 6605 West North Ave.

( RECISION COAXIAL ELEMENTS AND EQUIPMENT(

TYPE 900-LB PRECISION SLOTTED LINE

A 50-cm, coaxial slotted line terminated in a Type
900-BT connector (with the same VSWR characteristics
as the connector from 300 Mc 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 fg.. Supplied complete with vernier-
drive carriage, adjustable probe, tuning stub, and crystal
detector.

PRECISION COAXIAL ELEMENTS
Type
900-BT Precision Coaxial Connector
900-L10 Precision Air Line (10 ecm)
900-L15 Precision Air Line (15 cm)
900-L30 Precision Air Line (30 cm)
900-Q874 Adaptor to Type 874
900-QNJ Adaptor, type-N Jack
900-QNP Adaptor, type-N Plug
900-TOK Tool Kit
900-WN Short-Circuit Termination
900-WO Open-Circuit Termination
900-W50 50-Ohm Termination
0900-9508 Precision Inner-Conductor Rod
0900-9509 Precision Outer-Conductor Tube
0900-9782 Adaptor Flange
PRECISION COAXIAL EQUIPMENT
900-LB Precision Slotted Line
1640-A Slotted Line Recorder System (60 cps)
1640-AQ1 Slotted Line Recorder System (50 cps)

ORDERING INFORMATION

TYPE 1640-A SLOTTED 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.

Length Net

inches W eight* Code Number Price
1% 2 oz. 0900-9405 $35.00
4 6% oz. 0900-9605 85.00
6 10 oz. 0900-9607 90.00
12 15 oz. 0900-9613 100.00
2% 3% oz. 0900-9883 45.00
2V, 3% oz 0900-9711 50.00
2% 4 oz. 0900-9811 50.00
— 2 Ib. 0900-9902 95.00
e 2, oz. 0900-9971 9.00
e 2 oz. 0900-9981 9.00
2 3%, oz. 0900-9953 60.00
27 7 oz 0900-9508 25.00
27 2%, Ib. 0900-9509 35.00
— 3 oz. 0900-9782 3.50
1034 Ib. 0900-9651 $575.00
67 1b. 1640-9701 1875.00
67 |b. 1640-9494 1875.00

*To convert ounces to grams, multiply by 28; pounds to kg, divide by 2.2,

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS

TYPE 900-L30

RADIO

WEST CONCORD, MASSACHUSETTS
* PHILADELPHIA:
Abington, Pa

* ORLANDO:
Orlando, Fla

Syracuse 11, New York
Deollas 35, Texaos

Oak Park, 1l Toronto 15, Ont

1150 York Rd
113 East Colonial Dr

* TORONTO: 99 Floral Pkwy

Prices subject to change without notice.

COMPANY

* WASHINGTON and BALTIMORE: Rockville Pike ot Wall Lane
Rockville, Maryland

* SAN FRANCISCO: 1186 Los Altos
Los Altos, Cal

* MONTREAL: Office 395, 1255 Loird Blvd
Town of Mount Royal, Quebec, Conada

Ave.



Figure 1. The 900-Q9 Adaptor.

900-Q9 PARTS LIST

Figure
1 Ref. Description Part Number
1 Protective Cap: white plastic. 0900-7190

2 Adaptor Assembly: has GR900 0900-2410
Precision Coaxial Connector and
accepts binding-post assembly (7)

3  Inner-Contact Assembly: part of 0900-2000
adaptor assembly (2).

4  Nut: provides connection between 0900-6123
threaded binding-post terminal and
snap-in fingers at rear of adaptor
assembly (2).

5 Stud: replaces High terminal on 0900-6121
instruments with  1/4-28 tapped
holes. It is then connected to the
adaptor’ assembly via the nut (4).

6 Binding Post: can be removed 0938-2022
from the binding-post assembly
(7) during installation by remov-
ing the thumb nut (8). ’

7  Binding-Post Assembly: 3/-inch 0900-2430
spaced, Type 938 binding posts.

he binding posts can be mounted

on adaptor assembly (2).

8 Thumb Nut: secures the remov- 0900-6122
able binding post (6) to the bind-
ing-post assembly (7). .

Copyright, 1968, by G I Radio C

pany, West C d, M h

GR90OO" PRECISION COAXIAL COMPONENTS
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SPECIFICATIONS

CONVERSION OF BINDING POSTS TO GR900 CONNECTOR.
Capacitance: Added by adaptor to Type 938 Binding Posts
(34-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 equipped with GR900 connec-
tors to instruments with 3/s-inch spaced binding posts
(Type 938), or with other terminals (1/4-28 thread)
spaced 3/-to-1 inch apart. The adaptor can also be
installed on instruments with GR900 connectors and
provide 3/-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.

ts, U.S.A.

Type 900-Q9
ADAPTOR

GR900 / BINDING POSTS

JANUARY 1968

FORM 0900-0138A

GENERAL RADIO COMPANY

WEST CONCORD,

Conversion to GR?00 Connector

The adaptor can be installed on instruments with
3/4-inch spaced binding posts and on other instru-
ments equipped with 1/4-28 threaded posts or 1/4-28

tafpped holes, spaced %j-inch to 1-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.

NOTE

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
14-28 die.

Printed in U.S.A.
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_IThread 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 1/4-28 screws (as they are
on the 260A Q Meter), remove the HIGH post
screws and thread the 1/4-28 stud (5) into the in-
strument. Proceed with steps b, ¢, and d above.

BINDING -POST
TOP

ADAPTOR - ASSEMBLY
BASE PLATE

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 3/-inch spaced binding posts for installa-
tion on any instrument equipped with a GR900 con-
nector. For example, wire-lead components can be

pesd I
| ) | 3

| o

GR900 CONNECTOR
(ON INSTRUMENT)

ADAPTOR - ASSEMBLY
BASE PLATE 900.09-2

Figure 3. Conversion of a GR?00 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 GR?00 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 GR?00 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

TYPICAL INCREASE IN EFFECTIVE CAPACITANCE (%)
o0

Figure
the ir
an in:

adap!
adagl
tance

W
initia
(sudl
indug
and ¢
is ne

Bine



ctor

and
s in
tion,
ring
1and

ter-
vith
nts.
are-
itial
'ing
tru-
ling
> in
\nce

to
f a

NN

NN
g, O Sy

F

//

: /

: 777,

02 ) //// V.

’ ;gé}?/ s

omr 'II/ (;i?/é 9,

i

o.o:).ol Qo2 005007 Q) 02//0.5 Q7 10 / //5 T 0 20 50 70 100
FREQUENCY — MHz 900-09-3

N
N
N

NI

TYPICAL INCREASE IN EFFECTIVE CAPACITANCE (%)
o
o

Figure 5. Typical increase in effective capacitance resulting from
the inductance of a 900-Q9 installed on 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
and subsequent balances and, therefore, no correction
is necessary.

Binding Post to GR900

The following expressions may be used to correct for
the adaptor parameters when using standards equip-
ped with GR 900 connectors 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 »?L.C,? term in
equation 1)of 3%, the error in C. will be about 0.1%.

(1) Ce ~ C.s + quLnCuz + Ca v
(2) Ru ~ R[l + 41)2(Larcar ] chnrz)]

(!)Lar"
(3) Ry 22 R

R
(4) Le ~ La '*' w2L32Cu + La
where C, = effective value of the capacitance stan-

dard at the bridge terminals.

C, = value of capacitance( adard 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.

Car = combined capacitance of the adaptor
and resistor.

R., = effective series resistance at the bridge

terminals.

R., = effective parallel resistance at the bridge
terminals.

R = dc 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.

o= 27rf-

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 (C;) 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 (Cy).

R
A\ [/ AR 2

CoNpucTOR
7
’"‘\\\ W7~ /nnum

INSTRUMENT

Figure 6. Open GR900 connector showing internal capacitance
(Co) and fringe capacitance (Cj).

When two coaxial connectors are (froperly 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
(C,) 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

UNUSED
LOCKING
NUT

% | rererence
Ak 1| PLANE

C B P 4+

LOCKING
L NUT

INSTRUMENT woaT

Figure 7. Two GRP00 connectors indicating elimination of fringe
capacitance when connectors are properly mated.




¢~ 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 uF 1407-9700
1407-B 0.002 uF 1407-9701
1407-C 0.005 uF 1407-9702
1407-D 0.01 uF 1407-9703
1407-E 0.02 uF 1407-9704
1407-F 0.05 puF #407-9705
1407-G 0.1 uF 1407-9706

7 GR900® COAXIAL ELEMENTS AND EQUIPMENT

(

ADAPTORS CONNECTOR AND CONNECTOL.  .TS
Type Function Type Function
900-Q874 Connects to GR874 900-BT GR900 Precision Connector
900-QAP7 Connects to Amphenol Precision 7 mm 900-AB GR900 Coupling Hardware Kit
900-QBJA Connects to type-BNC Plug 900-AC GR900 Contact & Coupling Hardware Kit
900-QBP Connects to type-BNC-Jack 900-AP GR900 Coupling Hardware & Center Tip
900-QCJA Connects fo type-C Plug (for custom reference air line use)
900-QCP Connects to type-C Jack 900-C9 GR900 Precision Cable Connector (RG-9/U)
900-QMMJ Connects to type-OSM* Plug 900-C58 GR900 Precision Cable Connector (RG-58/U)
900-QMMP Connects to type-OSM Jack 900-PKM GR900 Panel Mounting Kit
900-QNJA Connects to type-N Plug 900-PKMR GR900 Panel Mounting Kit (Rotatable)
900-QNP Connects to type-N Jack TERMINATIONS
900-QPF7 Connects to Precifix 7 mm 900-W50 50-Ohm Standard
900-QSCJA Connects to type-SC Plug 900-W100 100.0h ik Gandard
900-QSCP Connects to type-SC Jack 900-W200 200-Ohm Standard
900-QTNJA Connects to type-TNC Plug 900-WO Precision Open Circuit
PRSP - ChanER o PR UG s 900-WO4 Open Circuit (for standards)
-0 Connects o bindingpmess 900-WN Precision Short Circuit
900-WNC Reference Line Short Circuit
900-WNE Short Circuvit (Coplanar with Type 900-WO)
900-WN4 Short Circuit (for standards)
AIR LINES — PRECISION 900-WRI10  Standard Mismatch (VSWR = 1.1)
900-L3 Phase, Time-Delay & Impedance Standard —3 cm 900-WR120 Standard Mismatch (VSWR = 1.2)
900-L10 Phase, Time-Delay & Impedance Standard — 10 cm 900-WR150  Standard Mismatch (VSWR = 1.5)
900-L15 Phase, Time-Delay & Impedance Standard — 15 ¢cm
900-L30 Phase, Time-Delay & Impedance Standard — 30 cm MISCELLANEOUS
900-EL Precision 90° Ell
900-Gé6 6 dB Attenuator
900-M Component Mount
AIR LINES — REFERENCE 900-TOC GR900 Connector Cleaning Kit
900-1Z3 Ultraprecise Impedance Standard — 3 cm 900-TOK GR900 Connector Tool Kit
900-125 Ultraprecise Impedance Standard — 5 cm 900-TUA Tuner (1.0 - 8.5 GHz)
900-LZ6 Ultraprecise Impedance Standard — 6 cm 900-TUB Tuner (0.25 - 2.5 GHz)
900-LZ7H Ultraprecise Impedance Standard — 7.5 cm 0900-9507 Precision Inner-Conductor Rod
900-LZ10 Ultraprecise Impedance Standard — 10 cm 0900-9509 Precision Outer-Conductor Tube
900-LZ15 Ultraprecise Impedance Standard — 15 cm 0900-9782 Adaptor Flange
900-LZ30 Ultraprecise Impedance Standard — 30 cm 0900-9499 Rotatable Centering Ring
TYPE900-LB  PRECISION SLOTTED LINE TYPE 1640-A  SLOTTED LINE RECORDER SYSTEM

* Reg. Trademark, Omni-Spectra, Inc., Southfield, Mich.

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS
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SPECIFICATIONS

Frequency Range: Dc to 8.5 GHz.
Characteristic Impedance: 50.0 2, nominal.
VSWR: Less than 1.003 + 0.002 x feHz.
Electrical Length: 5:30 *= 0.02 cm.

GR900

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

1See D. E. Fossum, ''Progress report of the IEEE I-M Group Tech-
nical subcommittee on_precision coaxial connectors,” IEEE Trans-

actions on Instrumentation and Measurement, Vol. IM-13, pp 285-291,
Dec. 1964.
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VSWR characteristics of the adaptor.

Copyright, 1967, by General Radio Company, West Concord, Massachusetts, U.S.A.

PRECISION COAXIAL COMPONENTS

Insertion Loss: Less than M ‘

Maximum Voltage: 1000 volts, peak.

Maximum Power: 6 kW up to 1 MHz; 6 kW/V fmuz above
1 MHz.

Dimensions: Length 214 in. (54 mm); max. diam. 1%4g in.
(27 mm).
Net Weight: 31/ 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
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 fgu, 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 fgu, 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

0.024 ';Gﬂg_ OlB

Type 900-QAP7
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(Mates with Amphenol APC-7 7-mm Connector)
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Critical mating dimensions for the 7-mm general precision connector.
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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 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

NEW YORK: Broad Avenue of
Ridgefield,

* NEW ENGLAND: 22 Baker Avenue
West Concord, Mass. 01781

* METROPOLITAN
o WASHINGTON and BALTIMORE: 11420 Rockville Pike * CLEVELAND:
Rockville, Maryland 20852 Cleveland,

* LOS ANGELES: 1000 North -Seward Street
Los Angeles, California 90038

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

900-L10
900-1L15
900-L30

900-LZ5
900-L26
900-LZ7H
900-LZ10
900-LZ15
900-1230

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
to type-OSM Jack
to type-N Plug
to type-N Jack

to Precifix 7 mm
to type-SC Plug
to type-SC Jack
to type-TNC Plug
to type-TNC Jack

Connects
Connects
Connects
Connects
Connects
Connects
Connects
Connects

AIR LINES — PRECISION

Phase, Time-Delay & Impedance Standard — 10 cm
Phase, Time-Delay & Impedance Standard — 15 ¢cm
Phase, Time-Delay & Impedance Standard — 30 cm

AIR LINES — REFERENCE

Ultraprecise Impedance Standard — 5 ¢m
Ultraprecise Impedance Standard — 6 c¢m
Ultraprecise Impedance Standard — 7.5 cm
Ultraprecise Impedance Standard — 10 ¢m
Ultraprecise Impedance Standard — 15 ¢m
Ultraprecise Impedance Standard — 30 cm

TYPE 900-LB  PRECISION SLOTTED LINE

GR?00 COAXIAL ELEMENTS AND EQUIPMENT \

CONNECTOR AND CONNECTOR KITS
Type Function
900-BT GR900 Precision Connector
900-AB GR900 Coupling Hardware Kit
900-AC GR900 Contact & Coupling Hardware Kit
900-AP GR900 Coupling Hardware & Center Tip
(for custom reference air line use)

900-C9 GR900 Precision Cable Connector
900-PKM GR900 Panel Mounting Kit
TERMINATIONS
900-W50 50-Ohm Standard
900-W100 100-Ohm Standard
900-W200 200-Ohm Standard
900-WO Precision Open Circuit
900-WO4 Open Circvit (for standards)
900-WN Precision Short Circuit
900-WNC Reference Line Short Circuit
900-WNE Short Circuit (Coplanar with Type 900-WO)
900-WN4 Short Circuit (for standards)
900-WR110 Standard Mismatch (VSWR = 1.1)
900-WR120 Standard Mismatch (VSWR = 1.2)
900-WR150 Standard Mismatch (VSWR = 1.5)
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

New Jersey 07657

5579 Pearl Road
Ohio 44129

* CHICAGO: 6605 West North Avenue
Hiinois 60302

Ook Park,

* DALLAS: 2600 Stemmons Freeway, Suite 210

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS
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* TORONTO: 99 Floral Parkway
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Town of Mount Royal, Quebec, 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 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.

SPECIFICATIONS
Frequency Range: Dc to 8.5 GHz.

SWR: Less than 1.005 + 0.015 t,nz to 1 GHz; 1.015 +
0.005 fGHz’ 1 to 8.5 GHz.

Voltage: 500 V peak.
Power: 3 kW up to 1 MHz; 3 kW/+/ fyqyy, above 1 MHz.

Electrical Length: 5.37 £0.05 cm 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% ounces (100 grams).

GR EXPERIMENTER REFERENCES: Copies of articles cover-
ing entire GR900 line available free. Ask for reprint E115.

CAUTION
DAMAGE CAN RESULT TO ADAPTOR IF
AN OUT-OF-TOLERANCE CONNECTOR IS
ATTACHED. SEE TEXT FOR DETAILS.

COAXIAL COMPONENTS

minimum 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 *-008 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 =0.05efe g%

where X is the effect in percent, f is the frequency
in GHz, and g is the gap in mils.

Qo0 LT ®

COAXIAL ADAPTOR

(Contains type-BNC jack)

Type 900-QB)J

NOVEMBER 1973

FORM 0900-01358B

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

0.261*0.001 DIA (DIELECTRIC)
0.193+0.00I DIA

0.0535%0.0005DIA

S 'f
— 0.040 STRAIGHT SECTION
—=<——0.00410.004

—— 0.21273:9%%

P
0.21079:393

NOTES:

All dimensions 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-diameter ring.

Recommended dimensions to mate adaptor.

CAUTION

Dimension “P" must not be less than 0.210 inch or
excessive longitudinal forces can be exerted on the
connector inner conductors.

Printed in U.S.A.
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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-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, Mass., U.S.A.

900 PRECISION COAXIAL COMPONENTS

SPECIFICATIONS
Frequency Range: Dc to 9 G¢/s. |
VSWR: Less than 1.005 + 0.015
0.005 fge, 1 to 9 Gc/s.
Voltage: 500 volts peak.
Power: 3 kw up to 1 Mc/s; 3 kw/Vimc above 1 Mc/s.
Electrical Length: 570 * 0.03 cm to the end of the type-
BNC plug outer conductor.
Dimensions: Length, 214 inches (54 mm); maximum diam-
eter, 1%¢ inch (27 mm).
Net Weight: 315 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-

s CAUTION

DAMAGE CAN RESULT TO ADAPTOR IF AN OUT-OF-TOLERANCE
CONNECTOR IS ATTACHED. SEE TEXT FOR DETAILS.

. to 1 Ge/s; 1.015 +

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

“J” is 0.208 1‘333‘,’ 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

O, 0.035 - f‘g%

where x, is the effect in percent, f is the frequency
in Gc/s, and g is the gap in mils.

900-QBP

Type 900-QBP
COAXIAL ADAPTOR

(Contains type-BNC plug)

SEPTEMBER 1965

FORM 0900-0145A

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

J

0.206 3292

— 0.031 STRAIGHT SECTION
— 000310.003

-n's_L; |

L0.087’_‘0.00I DIA (DIELECTRIC)

0.0850 * 0.0005 DIA (METAL)
WHEN CONTACT FINGERS ARE
POSITIONED ON AN 0.0535DIA
X 0.040 LONG PLUG

“— 0.185%0.001 DIA
0.320%0.001 DIA

NOTES:
All dimensions in inches.

Inner conductor has 4 equally spaced slots
0.008 = 0.001 wide by 0.187 = 0.005 deep.

Recommended dimensions to mate adaptor.

CAUTION
Dimension ‘'J"” must not be more than 0.208 inch or
excessive longitudinal forces can be exerted on the
conneclor inner conductors,

AEDh-0o0s

Printed in U.S.A.
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The adaptor is used to connect equipment that con-
tains type-BNC connectors with equipment that con-

GRP00 COAXIAL ELEMENTS AND EQUIPMENT

tains GRO0O connectors. Thus, when used with a Type ADAPTORS CONNECTOR AND CONNECTOR KITS continued
900-LB Precision Slotted Line, it permits accurate Type Function Type Function
measurements of components that are equipped with 900-Q874 Connects to GR874 900-AC GR900 Contact & Coupling Hardware Kit
type-BNC CRQUECIIES, The residual VSWR of such 900-QBJ Connects to type-BNC Plug 900-AP GR900 Coupling Hardware & Center Tip
a slotted line is less than 1.006 + 0.016 fg. to 900-QBP Conpecls 1o lype-BNC dack WOk Euion voliatica uir Tl vanl
1 Ge/s, 1.016 + 0.006 fee, 1 t0 9 GC/S 900-QCJ Connects to type-C Plug
W’s(}),?]‘ adaptor can also be used with the Type 900- 900-QCP Conruth|' 1 typsiC: Jadk TERMINATIONS
50 Termination to provide a low-reflection, 50-ohm 900-QNJ Connexs do fype-N flvg
termination. The VSWR of the adaptor/termination 900-QNP Connecis, fo type-N Jock 900-W50 50-Ohm Standard
combination is less than 1.01 + 0.02 fg. to 1 G¢/s 900-QTNJ Connecisitostype-FNE Plug 900-W100 100-Ohm  Standard
and 1.02 + 0.01 fg. from 1 to 9 Gg/s. 900-QTNP Connects to type-TNC Jack 900-W200 200-Ohm Standard
900-WO Precision Open Circuit
MATING OF AIR LINES — PRECISION 900-WO4 Open Circuit (for standards)
TYPE QOO-BT CONNECTORS 900-L10 Phase, Time-Delay & Impedance Standard — 10 cm SO0ew Fresigon. Shor. Shgall
900-L15 Phase, Time-Delay & Impedance Standard — 15 ¢cm 900-WNC Reference Line Short Circuit
900-L30 Phase, Time-Delay & Impedance Standard — 30 c¢m 900-WNE Short Circuit (Coplanar with Type 900-WO)
900-WN4 Short Circuvit (for standards)
AIR LINES — REFERENCE 900-WRI110 Standard Mismatch (VSWR = 1.1)
900-LZ5 Ultraprecise Impedance Standard — 5 cm RONRIRN Shadond: Mismalch (Y IWR,55-5.2)
900-L26 Ultraprecise Impedance Standard — 6 cm 200:WR150 Standard Mismatch (VSWR:=1.5)
900-LZ7H Ultraprecise Impedance Standard — 7.5 cm
900-LZ10 Ultraprecise Impedance Standard — 10 cm MISCELLANEOUS
900-LZ15 Ultraprecise Impedance Standard — 15 cm 900-TOK GR900 Connector Tool Kit
< 3 900-LZ30 Ultraprecise Impedance Standard — 30 cm 900-TUA Tuner (1.0 -9.0 Gc/s)
Since only. one locking nut may be used, one nut must 900-TUB Tuner (0.25 - 2.5 Ge/s)
begRRILIEr s PRy, ; CONNECTOR AND CONNECTOR KITS 0900.9508  Precision Inner-Conduclor Rod
A. To store the locking nut, slide it back until the o g
threads engage. Then thread it back off the centering Wo-6% G0 FIMSUTN I i s PO S ety Tike
900-AB GR900 Coupling Hardware Kit 0900-9782 Adaptor Flange

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. B T YRBSERCINY, SCVTEGTLING
Align the connectors axially and engage the teeth of TYPE 1640-A  SLOTTED LINE RECORDER SYSTEM
the centering gear rings in any convenient oriéntation.
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. CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS

GENERAL RADIO COMPANY * WEST CONCORD, MASSACHUSETTS 01781

* NEW ENGLAND: 22 Baker Avenue * METROPOLITAN NEW YORK: Broad Avenue ot Llinden ¢ SYRACUSE: Pickard Building Molloy Road * PHILADELPHIA: Fort Washington Ind
West Concord, Mass. 01781 Ridgefield, New Jersey 07657 Syracuse, New York Fort Washington, Pennsylvania 190

* WASHINGTON and BALTIMORE: 11420 Rockville Pike * AND: 5579 Pecrl Road * DALLAS: 2600 Stemmons Freeway, Suite 210 * ORLANDO: 113 East Colo rive * SAN FRANCISCO: 1186 Los Altos Avenue
Rockville, Maryland 20852 and, Ohio 44129 Dallas, Texos 75207 Orlondo, Florida 32 Los Altos, California 94022

e LOS ANGELES: 1000 North Seward Street * CHICAGO: 6605 West North Avenue * TORONTO: 99 Floral Parkway * MONTREAL: Office 395 1255 Laird Boulevard
Los Ang fornia 90038 Ock Park, lllinois 60302 Toronto 15, Ontario, Canada Town of Mount Royal, Queb Canadao
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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-C 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-
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 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
| Radio C:

y, West C d, Mass., U.S.A.

PRECISION COAXIAL COMPONENTS

SPECIFICATIONS

Frequency Range: Dc to 9 Ge¢/s. |

VSWR: Less than 1.005 + 0.015 -
0.005 fge, 1 to 9 Gc/s.

Voltage: 1000 volts peak.

Power: 7 kw up to 1 Mc/s; 7 kw/Viuc above 1 Mc/s.

Electrical Length: 5.03 % 0.05 c¢m to the end of the type-
C jack inner conductor.

Dimensions: Length, 1% inches (46 mm); maximum diam-
eter, 1% inch (27 mm).

Net Weight: 315 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-

i iy CAUTION

DAMAGE CAN RESULT TO ADAPTOR IF AN OUT-OF-TOLERANCE
CONNECTOR IS ATTACHED. SEE TEXT FOR DETAILS.

to 1 Ge/s; 1.015

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” is 0.311 T{900 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

X, = 0.021+f+g%

where xp, is the effect in percent, f is the frequency
in Gc/s, and g is the gap in mils.

900-QCJT

SEPTEMBER 1965

P

Type 900-QCJ
COAXIAL ADAPTOR

(Contains type-C jack)

FORM 0900-0124A

GENERAL RADIO COMPANY

WEST CONCORD, MASSACHUSETTS

0.377%0.002 DIA (DIELECTRIC)
0.288 £0.002 DIA
0.200%0.002DIA
0.0935*0.0005DIA

=

S|

s

i

— 0.030 STRAIGHT SECTION

_—J =—0.003%0.003
+0.007
—0.313 -0.000

~—p

NOTES:

All dimensions 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 are inserted in an
0.413 inner diameter ring.

Recommended dimensions to mate adaptor.

CAUTION

Dimension P must not be less than 0.311 inch or
excessive longitudinal forces can be exerted on the
connector inner conductors,

SO 00C

Printed in U.S.A.
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A _ICATIONS

The adaptor is used to connect equipment that con-
tains type- C 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- C connectors. The residual VSWR of such
a slotted line is less than 1.006 + 0.016 fg. to
1 Ge/s, 1.016 + 0.006 fg., 1 to 9 Ge/s.

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 fg. to 1 Ge/s
and 1.02 + 0.01 fg. from 1 to 9 Ge/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.

ADAPTORS

Type Function
900-Q874 Connects to GR874
900-QBJ Connects to type-BNC Plug
900-QBP Connects to type-BNC Jack
200-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 Phase, Time-Delay & Impedance Standard — 10 e¢m
900-L15 Phase, Time-Delay & Impedance Standard — 15 cm
900-1L30 Phase, Time-Delay & Impedance Standard — 30 c¢m

AIR LINES — REFERENCE

900-1Z5 Ultraprecise Impedance Standard — 5 ¢cm
900-126 Ultraprecise Impedance Standard — 6 e¢m
900-LZ7H Ultraprecise Impedance Standard — 7.5 cm
900-LZ10 Ultraprecise Impedance Standard — 10 cm
900-LZ15 Ultraprecise Impedance Standard — 15 ecm
900-LZ30 Ultraprecise Impedance Standard — 30 cm

CONNECTOR AND CONNECTOR KITS

900-BT GR900 Precision Connector

900-AB GR?P00 Coupling Hardware Kit
TYPE 900-1B
TYPE 1640-A

GR900 COAXIAL ELEMENTS AND EQUIPMENT (’

CONNECTOR AND CONNECTOR KITS continued

Type Function

900-AC GR900 Contact & Coupling Hardware Kit

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

TERMINATIONS

900-W50 50-Ohm Standard

900-W100 100-Ohm Standard

900-W200 200-Ohm Standard

900-WO Precision Open Circuit

900-WO4 Open Circuvit (for standards)

900-WN Precision Short Circuit

900-WNC Reference Line Short Circuit

900-WNE Short Circuit (Coplanar with Type 900-WO)

900-WN4 Short Circuit (for standards)

900-WR110 Standard Mismatch (VSWR = 1.1)

900-WR120 Standard Mismatch (VSWR = 1.2)

900-WR150 Standard Mismatch (VSWR = 1.5)

MISCELLANEOUS

900-TOK GRP00 Connector Tool Kit
900-TUA Tuner (1.0-9.0 Gc/s)

900-TUB Tuner 10.25 - 2.5 Gc/s)
0900-9508 Precision Inner-Conductor Rod
0900-9509 Precision Outer-Conductor Tube
0900-9782 Adaptor Flange

PRECISION SLOTTED LINE
SLOTTED LINE RECORDER SYSTEM

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS

GENERAL RADIO COMPANY * WEST CONCORD, MASSACHUSETTS 01781

* NEW ENGLAND:
West Concord, Maoss.

22 Boker Avenue o
01781

METROPOLITAN NEW YORK: Broad Avenue at Linden
Ridgefield, New Jersey 07657

* SYRACUSE

Syracuse,

Pickard Building, E
New York 13211

st Mol

* PHILADELPHIA: Fort Washington Industrial Park
Fort Washington, Pennsylvania 19034

loy Road

113 East Colonial Drive
Florida 32801

* ORLANDO
Orlando,

11420 Rockville Pike * CLEVELAND: 5579 Pearl Road ¢ Suite 210

Cleveland, Ohio 44129

* SAN FRANCISCO: 1186 Los Altos
Los Altos, California 94022

Avenue

DALLAS: 2600 Stemmons Freeway,
Dallas, Texas 75207

* WASHINGTON and BALTIMORE

Rockyille, Maryland 20852

Office 395 1255 Llaird Boulevard
Quebec, Canada

* CHICAGO
Oak  Park,

6605 West North Avenue
Illinois 60302

* TORONTO: 99 Floral Parkway
Toronto 15, Ontario, Canado

* MONTREAL:
Town of Mount Royal,

* LOS ANGELES: 1000 North Seward Street
Los Angeles, California 90038
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GR900

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-C 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-C 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, Mass., U.S.A.

PRECISION COAXIAL COMPONENTS

SPECIFICATIONS
Frequency Range: Dc to 9 Ge/s. (
VSWR: Less than 1.005 -+ 0.01)
0.005 fae, 1 to 9 Ge/s.
Voltage: 1000 volts peak. i
Power: 7 kw up to 1 Mc/s: 7 kw/\fme above 1 Mc/s.
Electrical Length: 5.60 * 0.05 ¢m to the end of the type-
C plug outer conductor.
Dimensions: Length, 2J4; inches (53 mm); maximum diam-
eter, 1% inch (27 mm).
Net Weight: 315 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
"I’ is 0309 10005 inch, the gap at the inner-

—0.003
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%

where x, is the effect in percent, f is the frequency
in Gc/s, and g is the gap in mils.

to 1 Ge/s; 1.015 + 906 "Q C P

Type 900-QCP
COAXIAL ADAPTOR

(Contains type-C plug)

SEPTEMBER 1965

FORM 0900-0126A

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

0.413 £0.001 DIA
——0.260+0.002 DIA
0.184+0.002 DIA
0.128 £0.001 DIA (DIELECTRIC)
{ 0.1255+0.0005 DIA (METAL)
£ WHEN CONTACT FINGERS ARE

POSITIONED ON AN 00935 DIA
X 0.030 LONG PLUG

0.030 X
STRAIGHT SECTION —=
0.003£0.003 [~

0.307%8:888

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 mate adaptor.

CAUTION
Dimension “J" must not be more than 0.309 inch or
excessive longitudinal forces can be exerted on the
connector inner conductors.

= DIN=OIO

Printed in U.S.A.
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The adaptor is used to connect equipment that con-
tains type- C 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- C connectors. The residual VSWR of such
a slotted line is less than 1.006 + 0.016 fg. to
1 Ge/s, 1.016 + 0.006 fgc, 1 to 9 Ge/s.

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 fg. to 1 Ge/s
and 1.02 + 0.01.fg. from 1 to 9 Ge/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.

i - L A -?

ADAPTORS

Type Function
900-Q874 Connects to GR874
900-QBl Connects to type-BNC Plug
900-QBP Connects to type-BNC Jack
200-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 Phase, Time-Delay & Impedance Standard — 10 cm
900-L15 Phase, Time-Delay & Impedance Standard — 15 cm
900-L30 Phase, Time-Delay & Impedance Standard — 30 cm

AIR LINES — REFERENCE

900-LZ5 Ultraprecise Impedance Standard — 5 cm
900-1Z6 Ultraprecise Impedance Standard — 6 c¢m
900-LZ7H Ultraprecise Impedance Standard — 7.5 cm
900-LZ10 Ultraprecise Impedance Standard — 10 ¢m
900-LZ15 Ultraprecise Impedance Standard — 15 ¢m
900-L230 Ultraprecise Impedance Standard — 30 cm

CONNECTOR AND CONNECTOR KITS

900-BT GR900 Precision Connector

900-AB GR900 Coupling Hardware Kit

2 TYPE 900-LB
TYPE 1640-A

GRP00 COAXIAL ELEMENTS AND EQUIPMENT

CONNECTOR AND CONNECTOR KITS continued
Type Function

900-AC GR900 Contact & Coupling Hardware Kit

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

TERMINATIONS

900-W50 50-Ohm Standard

900-W100 100-Ohm Standard

900-W200 200-Ohm Standard

900-WO Precision Open Circuit

200-wO4 Open Circuit (for standards)

900-WN Precision Short Circuit

900-WNC Reference Line Short Circuit

900-WNE Short Circuit (Coplanar with Type 900-WO)

900-WN4 Short Circuit (for standards)

900-WR110 Standard Mismatch (VSWR = 1.1)

900-WR120 Standard Mismatch (VSWR = 1.2)

900-WR150 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)

0900-9508 Precision Inner-Conductor Rod

0900-9509 Precision Outer-Conductor Tube

0900-9782 Adaptor Flange

PRECISION SLOTTED LINE
SLOTTED LINE RECORDER SYSTEM

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS

GENERAL RADIO COMPANY * WEST CONCORD, MASSACHUSETTS 01781

* NEW ENGLAND aker Avenue * METROPOLITAN NEW YORK
Ridgefield, New Jersey 07657

West Concord, M 01781

e WASHINGTON and BALTIMORE: 11420 Rockville Pike * CLEVELAND: 5579 Pearl Road * DALLAS: 2600 Stemmons Freeway, Suite 210

Rockville, Maryland 20852

* LOS ANGELES: 1000 North Seward Street
Los Angeles, Califernia 90038

Cleveland, Ohio 44129

* CHICAGO
Qak Park, Illinois 60302

* SYRACUSE: Pickard Building, Molloy Road

Syracuse, New York

Broad Avenue ot Linden
Fort Washington, Pennsylvania 19034

* ORLANDO: 113 East Colonial Drive

Dallas, Texas 75207 Orlando, Florida 32801 Los Altos, California 94022

* TORONTO: 99 Floral Parkway
Toronfo 15, Ontarie, Canado

6605 West North Avenue
Town of Mount Royal, Quebec, Canada

¢ PHILADELPHIA: Fort Washington Industrial Park

* SAN FRANCISCO: 1186 Los Altos Avenve

* MONTREAL: Office 395 1255 Laird Boulevard



( SPECIFICATION

Frequency: Dc to 1 GHz.

Electrical: IMPEDANCE: 75 2 nominal.

Mechanical: DIMENSIONS: 1.92 in. (49 mm) long; 1.06 in. (27 mm)
dia. WEIGHT: 0.2 Ib (0.1 kg) net, 1 Ib (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.

GR90O 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 GR900 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

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

JULY 1972

Type 900-QFJ (75 Q)
COAXIAL
ADAPTOR

75 OHMS

E\General Radio

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- 4
mal use.

’1.2'8:0’?[“

contact.

LOW-VSWR TYPE F CONNECTORS

The VSWR (see plot) of the Type 900-QF] Ad-
aptor includes any residual reflections introduced by
the Type 900-BT (75£2) connector, the transition sec-
tion, and the type F section.

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

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.

2™N A s e AN

.02572.,00! DIA |
‘ Dimensions are given in inches

AE7X.001 DIA—

Recommended dimensions to mate Adaptor.

7 A

LS may be necessary for adequate inner-conductor clean-
3 102 _— HS. GR EXPERIMENTER REFERENCES: Copies of articles
T “rypicaL lpair chvering entire GR900 line available free. Ask for reprint
| 115.
1.0l

250 500 750 1000 1500 2000

FREQUENCY - MHz 200(7502)1

300 BAKER AVENUE, CONCORD, MASSACHUSETTS 01742

General Radio

Printed in U.S.A.




SPECIFICATION
Frequency: Dc to 1 GHz.

Electrical:

IMPEDANCE: 75 £2 nominal.
Mechanical: DIMENSIONS: 1.75 in. (44 mm) long; 1.06 in. (27 mm)
dia. WEIGHT: 0.2 Ib (0.1 kg) net, 1 Ib (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.

GR90OO" PRECISION COAXIAL COMPONENTS

DESCRIPTION

The Type 900-QFP Adaptor comprises a Type
900-BT (75 £2) 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 900-BT (75 §2) 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.

PAIR

.
"
\ITYPICAL

250 500 750 1000
FREQUENCY - MHz

1500 2000

900(7541)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-QFP (754

COAXIAL
ADAPTOR

75 OHMS

_ General Radio

JULY 1972

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.

»|e— .,005 *.003

.0/02.006 (CONTACT SET-BACK)

- F—‘.OJJO 2.00/5 (DIELECTRIC) DA

-03202.0003 (ME TAL) D/A
WHEN CONTACT FINGERS

ARE ENGAGED ON A
225 DIA. Rop

] .0/0%.005 (DIELECTRIC RECESS)

~./190Z.00/ D/A

.250 £.003 D/A.

Dimensions are given in inches

Recommended dimensions to mate Adaptor.

GR EXPERIMENTER REFERENCES: Copies of articles
covering entire GR900 line available free. Ask for reprint
E115.

FORM 0900-0164A

e e/ ) 13N MO

-

300 BAKER AVENUE, CONCORD, MASSACHUSETTS 01742
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NGELES 714 540-9830
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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 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

109

,
108 | I =
e SPECIFICATION
1.06
1.05 I/
g s /,
31.04 o
103
>|02 TYPICAL
101 [ \‘_;y/
"OC 1 1 1 1 1 ¥ = 1 1
() ] 2 3 4 5 6 8 9
FREQUENCY —GHz

VSWR characteristics of the adaptor.

SPECIFICA/

Frequency Range: Dc to 8.5 GHz.

VSWR: Less than 1.005 + 0.025 x fgyu, to 1 GHz; 1.022 +
0.008 x fGHzr 1 to 8.5 GHz.

Electrical Length: 4.78 £ 0.05 cm to the outer conductor
junction.

NS

Dimensions: Length, 174 in. (48 mm); maximum diameter,
1-1/16 in. (27 mm).

Net Weight: 215 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.

U A i OMPU

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 minimum 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 1965, p. 32.

Copyright, 1966, by General Radio Company, West Concord, Massachusetts, U.S.A.

a

Type 900-QMM]J
COAXIAL ADAPTOR

(Contains type-OSM jack)

FEBRUARY 1966

s RADIO ® P A

.I79+0.001 DIA
0.117 £0.00! DIA

0.0360+0.0003 DIA

0.003 RADIUS (MAX)

0.085+0.005
0.004+0.004

-y
ﬂJLL;l

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
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 feu: to
1 GHz, 1.023 + 0.009 x fgnu,, 1 to 8.5 GHz.

Printed in U.S.A.

Form 0900-0107A

CPIAMLIA] A2 = Y™™
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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 fgu, to 1 GHz and 1.027 + 0.013 x fgus,
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.

ADAPTORS

Type Function
900-Q874 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
900-QMM)J Connects to type-OSM Plug
900-QMMP Connects to type-OSM Jack
900-QSCJ Connects to type-SC Plug
900-QSCP Connects to type-SC Jack

AIR LINES — PRECISION

900-L10 Phase, Time-Delay & Impedance Standard — 10 c¢m
900-L15 Phase, Time-Delay & Impedance Standard — 15 cm
900-L30 Phase, Time-Delay & Impedance Standard — 30 c¢m

AIR LINES — REFERENCE

900-1Z5 Ultraprecise Impedance Standard — 5 ¢cm
900-L26 Ultraprecise Impedance Standard — 6 cm
900-LZ7H Ultraprecise Impedance Standard — 7.5 ¢m
900-LZ10 Ultraprecise Impedance Standard — 10 ¢m
900-LZ15 Ultraprecise Impedance Standard — 15 cm
900-L230 Ultraprecise Impedance Standard — 30 c¢m

TYPE 900-18
TYPE 1640-A

GRP00 COAXIAL ELEMENTS AND EQUIPMENT ‘

CONNECTOR AND CONNECTOR KITS

Type Function

900-BT GR900 Precision Connector

900-AB GR900 Coupling Hardware Kit

900-AC GR900 Contact & Coupling Hardware Kit

900-AP GR900 Coupling Hardwdre & Center Tip
(for custom reference air line use)

900-PKM GR900 Panel M ounting Kit

TERMINATIONS

900-W50 50-Ohm Standard

900-W100 100-Ohm Standard

900-W200 200-Ohm Standard

900-WO Precision Open Circuit

900-wWO4 Open Circuit (for standards)

900-WN Precision Short Circuit

900-WNC Reference Line Short Circuit

900-WNE Short Circuit (Coplanar with Type 900-WO)

900-WN4 Short Circuit (for standards)

900-WR110 Standard Mismatch (VSWR = 1.1)

900-WR120 Standard Mismatch (VSWR = 1.2)

900-WR150 Standard Mismatch (VSWR = 1.5)

MISCELLANEOUS

900-TOK GRP00 Connector Tool Kit

900-TUA Tuner (1.0-8.5 Gl\!x)

900-TUB Tuner (0.25-2.5 GHz)

0900-9508 Precision Inner-Conductor Rod

0900-9509 Precision Outer-Conductor Tube

0900-9782 Adaptor Flange

PRECISION SLOTTED LINE
SLOTTED LINE RECORDER SYSTEM

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS

GENERAL RADIO COMPANY ° WEST CONCORD, MASSACHUSETTS 01781

* NEW ENGLAND: 22 Baker Avenue

* METROPOLITAN NEW YORK: Broad Avenue ot Linden

* SYRACUSE: Pickard Building, East Molloy Road
Ridgefield, New Jersey 07657

* PHILADELPHIA: Fort Washington iIndustrial Park
Syracuse, New York 13211

West Concord, Mass. 01781 Fort Washington, Pennsylvania 19034

* WASHINGTON and BALTIMORE: 11420 Rockville Pike * CLEVELAND: 5579 Pearl Road
Rockville, Maryland 20852 Cleveland, Ohio 44129

* DALLAS: 2600 Stemmons Freeway, Svite 210
Dallas, Texas 75207

¢ ORLANDO: 113 East Colonial Drive
Orlando, Florida 32801

* SAN FRANCISCO: 626 San Antonio Road
Mountain View, California 94040

s LOS ANGELES: 1000 North -Seward Street
Los Angeles, California 90038

* CHICAGO: 6605 West North Avenue
QOak Park, Illineis 60302

* TORONTO: 99 Floral Parkway
Toronto 15, Ontarie, 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 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

1.09
108 l I
SPECIFICATION
1.07
1.06
/
« 105 -
=104 /
2103
Fof TYPICAL
.02
101 o ~
- ) - 1 I Il 1 Il 1
"% | 2 3 4 5 6 7 8 3
FREQUENCY -GHz FeeEs)
VSWR characteristics of the adaptor.
Copyright, 1966, by G | Radio Company, West Ci d, M N

SPECIFICI{‘ ONS

Frequency Range: Dc to 8.5 GHz.

VSWR: Less than 1.005 -+ 0.025 x fgp, to 1 GHz; 1.022 +
0.008 x fgpu,, 1 to 8.5 GHz.

Electrical Length: 4.67 * 0.05 cm to the outer-conductor
junction.

Dimensions: Length, 174 in. (48 mm); maximum diameter,
1-1/16 in. (27 mm).

Net Weight: 215 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.

) i U a0

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 minimum 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 1965, p. 32.

. U.S.A.

Type 200-QMMP
COAXIAL ADAPTOR

(Contains type-OSM plug)
FEBRUARY 1966

» A R AD E) ) D A

0.003 RADIUS(MAX)

0.181:3:33% oia

l_— 0.62+0.00! DIA
= 0.055+0.00I DIA(DIELECTRIC)
= | / 0.0510£0.0005 (DIA OF CONTACT

Rl WITH 00360 DIA PIN INSERTED)
e 3

0.004£0.004 [—

0.076 £0.00I —l

=-000713333 [300-0-76]

NOTES:
All dimensions in inches.

Inner conductor has 4 equally spaced slots
0.008 *=0.001 wide by 0.078 *=0.005 deep.

Recommended dimensions to mate adaptors.

APPLICATIONS

The adaptor is used t6 connect equipment that con-
tains type-OSM connectors (and other connectors that
have similar mating dimensions) with equipment that
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 fexu, to
1 GHZ, 1023 + 0009 X f(;nz, 1 to 8.5 GHZ

Printed in U.S.A.

Form 0900-0108A



GRP00 COAXIAL ELEMENTS AND EQUIPMENT

The adaptor can also be used with the Type 900- ADAPTORS CONNECTOR AND CONNECTOR KITS
\WSQ Te'rmmatlon to provnfie a _low-reﬂectlon, 50-ohm Type sl Type Faniriin
termination for the OSM line size. The VSWR of the . i dind i SRk 5"
adaptor /termination combination is less than 1.01 + ) i GRSUD: Frecthion Sqnnector
900-QBJ Connects to type-BNC Plug 900-AB GR900 Coupling Hardware Kit
0.03 x fau, to 1 GHz and 1.027 + 0.013 x fons,
from 1 to 4.5 GHz 900-QBP Connects to type-BNC Jack 900-AC GR900 Contact & Coupling Hardware Kit
: ' go0-qe) Gopndeie. Jo Ty TG 900-AP GR900 Coupling Hardware & Center Tip
900-QCP Connects to type-C Jack (for custom reference air line use)
900-QNJ Connects to type-N Plug 900-PKM GR900 Panel Mounting Kit
900-QNP Connects to type-N Jack
900-QTNJ Connects to type-TNC Plug TERMINATIONS
900-QTNP Connects to type-TNC Jack 900-W50 50-Ohm Standard
900-QMM)J Connects to type-OSM Plug 900-W100 100-Ohm Standard
MATING OF 900-QMMP Connects to type-OSM Jack 900-W200 200-Ohm Standard
NECTORS 900-QSCJ Connects to type-SC Plug 900-WO Precision Open Circuit
TYPE 900-BT CON 900-QSCP  Connects fo type-SC Jack OWOd . |- Oes ekttt Hor: visadodet
900-WN Precision Short Circuit
AIR LINES — PRECISION 900-WNC Reference Line Short Circuit
— 900-L10 Phase, Time-Delay & Impedance Standard — 10 c¢m 900-WNE Short Circuit (Coplanar with Type 900-WO)
& !“ - —- ‘=\"' 900-L15 Phase, Tfme‘Deluy & Impedance Standard — 15 cm 900-WN4 Short Circuit (for standards)
- s 900-L30 > Phase, Time-Delay & Impedance Standard — 30 cm 900-WR110 Standard Mismatch (VSWR = 1.1)
E— S 900-WR120 Standard Mismatch (VSWR = 1.2)
AIR LINES — REFERENCE 900-WR150 Standard Mismatch (VSWR = 1.5)
900-LZ5 Ultraprecise Impedance Standard — 5 cm MISCELLANEOUS
900-LZ6 Ultraprecise Impedance Standard — 6 cm 900.TOK GR900 Connector Tool Kit
Since only‘ one locking nut may be used, one nut must 900-LZ7H U"I'OPreCEse Impedance Standard — 7.5 cm 900-TUA Tuner (1.0-8.5 GHz)
be Placed in the storage position. 900-LZ10 Ultraprecise Impedance Standard — 10 ¢cm
> 3 ! Y 2 900-TUB Tuner (0.25-2.5 GHz)
A. To store the locking nut, slide it back until the 900-1Z15 Ultraprecise Impedance Standard — 15 cm b SR LR
threads engage. Then thread it back off the centering 900-1230 Uliraprecise Impedance Standard — 30 cm : It e A n e T
gear ring and slide it to the ridge at the rear of the T Presition  Outed-Condurior Tuba
v coupling nut. 0900-9782  Adaptor Flange

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. TYRE 1640-A ~1 SIQTTED. LINE RECORDER . SVSTEM,
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. CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS

=

TYPE 900-1B PRECISION SLOTTED LINE

GENERAL RADIO COMPANY * WEST CONCORD, MASSACHUSETTS 01781

» NEW ENGLAND: 22 Boker Avenue * METROPOLITAN NEW YORK: Broad Avenue at Linden * SYRACUSE: Pickard Building, East Molloy Road * PHILADELPHIA: Fort Washington Industrial Park
West Concord, Mass: 01781 Ridgefield, New lJlersey 07657 Syracuse, New York 13211 Fort Washington, Pennsylvania 19034

e WASHINGTON and BALTIMORE: 11420 Rockville Pike * CLEVELAND: 5579 Pearl Road * DALLAS: 2600 Stemmons Freeway, Suite 210 ¥ ORLANDO: 113 East Colonial Drive e SAN FRANCISCO: 626 San Antonio Road
Rockville, Maryland 20852 Cleveland, Ohio 44129 Dallas, Texas 75207 Orlando, Florida 32801 Mountain View, California 94040

e LOS ANGELES: 1000 North -Seward Street * CHICAGO: 6605 West North Avenue * TORONTO: 99 Floral Parkway * MONTREAL: Office 395 1255 Laird Boulevard
Los Angeles, California $0038 Qak Park, Illinois 60302 Toronto 15, Ontarie, Canado Town of Mount Royal, Quebec, Canada
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FREQUENCY-Gc
VSWR characteristics of the Type 900-QNJ Adaptor.

RECISION COAXIAL ELEMENTS

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 béad (or to some other adjacent
part) could result if the type-N inner-conductor
junction were to butt before the outer-conductor

SPECIFICATIONS

Frequency Range: Dc to 9 Ge. (

VSWR: Less than 1.004 + 0.004 x

Voltage: 1000 volts peak. i,

Power: 7 kilowatts up to 1 Mc; 7 kw/Vfue above 1 Mc.

Electrical Length: 5.00 £0.03 cm 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 EXPERIMENTER 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.

DC TO MICROWAVE

QUTER-CONDUCTOR
BUTT JUNCTION

.\'\—\ '\\\

s

0.002" MINIMUM
INNER-CONDUCTOR GAP

Recommended inner-conductor gap for a mated pair of low-
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 Gg, 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 (sce plot) of the Type 900-
QN]J 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-QN] Adaptor appears at the right.

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

S00-GQN J

Type 900-QNJ
COAXIAL ADAPTOR

(Contains type-N jack)

OCTOBER 1963

FORM 0900-0125A

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

CAUTION
Dimension “P" must not be less than 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 -isi 0.208 4_'8?,8?, inch, the gap at the inner-
conductor junction, when such a connector is mated
with a Type 900-QN]J 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 %
where X, is the effect in percent, f is the frequency
in Gc, and g is the gap in mils.

Q.2761.001 DIA

UNDER SLOTS WHEN

OUTER CONDUCTOR
CONTACT FINGERS I

0.2761.001 DIA ARE INSERTED IN
AN 0.318 INNER
DIAMETER RING
r i
d L
! e
0.0650%,0005 DIA

’
|
4 SLOTS, 90° APART,
0.016+.001 WIDE ‘C
0.343+.005 DEEP 2

0.1200+.0005 DI_A—] 2 L_ 0208+34

Recommended dimensions to mate Type 900-QNJ Adaptor. [

Printed in U.S.A.
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APPLICATIONS ~ #
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-QN]J 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 fg. 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.

GENERAL

* METROPOLITAN NEW YORK: Broad Ave. at Linden

Ridgefield, N.J
* CLEVELAND 5579 Pearl Rd
Cleveland 29, Ohio
* LOS ANGELES: 1000 North Seward St.
Los Angeles 38, Cal

* SYRACUSE: Pickard Bldg., East Molloy Rd.
* DALLAS: 2501-A West Mockingbird Lane

* CHICAGO: 6605 West North Ave

{

PRECISION COAXIAL ELEMENTS AND EQUIPMENT

TYPE 900-LB PRECISION SLOTTED LINE

A 50-cm, coaxial slotted line terminated in a Type
900-BT connector (with the same VSWR characteristics
as the connector from 300 Mc 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 fg.. Supplied complete with vernier-
drive carriage, adjustable probe, tuning stub, and crystal
detector.

PRECISION COAXIAL ELEMENTS

Type

900-BT Precision Coaxial C 1

900-L10 Precision Air Line (10 cm)
900-L15 Precision Air Line (15 c¢m)

900-L30 Precision Air Line (30 cm)
900-Q874 Adaptor to Type 874

900-QNJ Adaptor, type-N Jack

900-QNP Adaptor, type-N Plug

900-TOK Tool Kit

900-WN Short-Circuit Termination

900-WO Open-Circuit Termination

900-W50 50-Ohm Termination

0900-9508 Precision Inner-Conductor Rod
0900-9509 Precision Outer-Conductor Tube
0900-9782 Adaptor Flange

PRECISION COAXIAL EQUIPMENT

900-1B Precision Slotted Line

1640-A Slotted Line Recorder System (60 cps)
1640-AQ1 Slotted Line Recorder System (50 cps)

ORDERING INFORMATION

TYPE 1640-A SLOTTED 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.

Length Net

inches Weight* Code Number Price
1% 2 oz. 0900-9405 $35.00
4 6% oz. 0900-9605 85.00
é 10 oz. 0900-9607 90.00
12 15 oz. 0900-9613 100.00
2% 3% oz. 0900-9883 45.00
2V, 3% oz. 0900-9711 50.00
2% 4 oz. 0900-9811 50.00
_ 2 |b. 0900-9902 95.00
Ve 2, oz. 0900-9971 9.00
1 2 oz. 0900-9981 9.00
2 3%, oz. 0900-9953 60.00
27 7 oz. 0900-9508 25.00
27 2%, Ib. 0900-9509 35.00
— 3 oz 0900-9782 3.50
103 Ib. 0900-9651 $575.00
67 |b. 1640-9701 1875.00
67 Ib. 1640-9494 1875.00

*To convert ounces to grams, multiply by 28; pounds to kg, divide by 2.2.

Prices subject to change without notice.

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS

RADIO

WEST CONCORD, MASSACHUSETTS
* PHILADELPHIA: 1150 York Rd
Syracuse 11, New York Abington, Pa.

Dallas 35, Texas Orlando, Fla

Ock Park, 1l Toronto 15, Ont.

* ORLANDO: 113 East Colonial Dr.

* TORONTO: 99 Floral Pkwy.

COMPANY

* WASHINGTON and BALTIMORE: Rockville Pike at Wall Lone
Rockville, Maryland

* SAN FRANCISCO: 1186 Los Altos Ave.
Los Altos, Cal

* MONTREAL: Office 395, 1255 Laird Blvd
Town of Mount Royal, Quebec, Canada
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VSWR characteristics of the Type 900-QNJA Adaptor.

_____GR900

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

PRECISION COAXIAL COMPONENTS

SPECIFICATIONS
Frequency Range: Dc to 8.5 Guz. /
VSWR: Less than 1.004 -+ 0.004 x {
Voltage: 1000 volts peak.
Power: 7 kilowatts up to 1 Muz; 7 kW/ V fyyy, above 1 MHz.
Electrical Length: 5.00 ®0.03 cm 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).
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. Reprint E115.

CAUTION

DAMAGE CAN RESULT TO ADAPTOR IF AN
OUT-OF-TOLERANCE TYPE-N CONNECTOR
IS ATTACHED. SEE TEXT FOR DETAILS.

SRS
TYPE-N PLUG

S “f\\\““ TYPE-N JACK
%

4,

N
\aStuaan

0.002" MINIMUM
INNER-CONDUCTOR GAP

Recommended inner-conductor gap for a mated pair of low-
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 Guz, 1.003 at 3 Gz, and 1.009 at 8.5 Gus.
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.

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

Type 900-QNJA
COAXIAL ADAPTOR

(Contains type-N jack)

SEPTEMBER 1966

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

CAUT IFO'N
Dimension “P" must not be less than 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” is 0.208 10000 inch, the gap at the inner-
conductor junction, when such a connector is mated
with a Type 900-QNJA 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

XL = 0.051+f+g %
where xi, is the effect in percent, f is the frequency
in Guz, and g is the gap in mils.

Q.2761.001 DIA
UNDER SLOTS WHEN

TER CONDUCTOR
CONTACT FINGERS ‘

INNER—-CONDUCTOR CONCENTRIC
WITH QUTER CONDUCTOR WITHIN
0.010 TIR

AN 0.318 INNER
DIAMETER RING

ey

¥

0.0650%,0005 DIA

,] P 0.208+:3%4 4sL0TS 90° APART,

0.016+.001 WIDE

DIMENSIONS ARE GIVEN IN INCHES 0‘343-'.‘005 DEEP

Recommended dimensions to mate Type 900-QNJA Adaptor.

Printed in U.S.A.
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AP. _CATIONS ; GR900 COAXIAL ELEMENTS AND EQUIPMENT

BRI “UC-ONA Adapoc is used o connbet ADAPTORS CONNECTOR AND CONNECTOR KITS
equipment that contains type-N connectors with .
equipment that contains Type 900-BT connectors. Type Function Type Function
Thus, the Type 900-QNJA Adaptor, when used 900-Q874 Connects to GR874 900-BT GR900 Precision Connector
with a Type 900-LB Precision Slotted Line, permits 900-QBJ Connects to type-BNC Plug 900-AB GR900 Coupling .Hardware Kit
accurate measurements of components that are 900-QBP Connects to type-BNC Jack 900-AC GR900 Contact & Coupling Hardware Kit
equipped with type-N connectors. 900-QC) Connects to type-C Plug 900-AP GR900 Coupling Hardware & Center Tip
The Type 900—QNJA Adaptor can also be used 900-QCP Connects to type-C Jack (for custom reference air line use)
with the Type 900-W50 Termination to provide a 900-QNJ Connects to type-N Plug 900-C9 GR900 Precision Cable Connector
low-reflection, 50-ohm termination for type-N trans- 900-QNP Connects to type-N Jack 900-PKM GR900 Panel Mounting Kit
mission lines. The VSWR of the adaptor/termination 900-QTNJ Connects to type-TNC Plug
LS e - TERMINATIONS
combination is less than 1.009 -+ 0.009 x feuz up to 900-QTNP Connects to type-TNC Jack
8.5 Gua. 900-QMM) Connects to type-OSM Plug 900-W50 50-Ohm Standard
900-QMMP Connects to type-OSM Jack 900-W100 100-Ohm Standard
MATING F 900-QSCJ Connects to type-5C Plug 900-W200 200-Ohm Standard
TYPE 900-BT CONNECTORS 900.-QSCP  Connects fo type-SC Jack 900-WO Precision Open Circuit
f 900-WO4 Open Circuit (for standards)
AIR LINES — PRECISION 900-WN Precision Short Circuit
W . sl
900-L10 Phase, Time-Delay & Impedance Standard — 10 ¢cm m W:: ::fereg.ce !.m‘e: Sl:ort C",c:",r Se 900-WO
900-L15 Phase, Time-Delay & Impedance Standard — 15 ¢cm i o "'“".' (Copionp with Type ¢ )
900-L30 Phase, Time-Delay & Impedance Standard — 30 c¢m 900-Wi4 Short Circuit (for standards)
900-WR110 Standard Mismatch (VSWR = 1.1)
AIR LINES — REFERENCE 900-WR120 Standard Mismatch (VSWR = 1.2)
) 900-WR150 Standard Mismatch (VYSWR = 1.5)
900-1Z5 Ultraprecise Impedance Standard — 5 ¢m
4 2 d 900-L26 Ultraprecise Impedance Standard — 6 c¢m MISCELLANEOUS
Since only'one IOCkmg nut may be use , one nut must 900-LZ7H Ultraprecise Impedance Standard — 7.5 ¢cm 900-TOK GR900 Connector Tool Kit
be Placed in the Stom‘ge POSltlon' 900-LZ10 Ultraprecise Impedance Standard — 10 cm 900-TUA Tuner (1.0-8.5 GHz)
A. To store the locking nut, slide it back until the 900-1Z15 Ultraprecise Impedance Standard — 15 cm
thread Then thread it back off the centerin 900-1230 Ultraprecise Impedance Standard — 30 i Teer B35 2.8 )
EEACSICOEREE 1 i =L & peeciseimpecance:siancond = b 0900-9508 Precision Inner-Conductor Rod

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 TYPE 900-LB  PRECISION SLOTTED LINE TYPE 1640-A  SLOTTED LINE RECORDER SYSTEM
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 CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS
of the mating connector, and hand tighten.

GENERAL RADIO COMPANY * WEST CONCORD, MASSACHUSETTS 01781

* NEW ENGLAND: 22 Boker Avenue * METROPOLITAN NEW YORK: Broad Avenue at Linden * SYRACUSE: Pickard Building, East Molloy Road * PHILADELPHIA: Fort Washington Industrial Park
West Concord, Mass. 01781 Ridgefield, New Jersey 07657 Syracuse, New York 13211 Fort Washington, Pennsylvania 19034

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

o WASHINGTON and BALTIMORE: 11420 Rockville Pike * CLEVELAND: 5579 Pearl Road * DALLAS: 2600 Stemmons Freeway, Suite 210 + ORLANDO: 113 East Colonial Drive * SAN FRANCISCO: 626 San Antonio Road
Rockville, Maryland 20852 Cleveland, Ohio 44129 Dallas, Texas 75207 Orlando, Florida 32801 Mountain View, California 94040

e LOS ANGELES: 1000 North -Seward Street * CHICAGO: 6605 V.Vef! North Avenue ¢ TORONTO: 99 Floral Parkway * MONTREAL: Office 395 1255 Laird Boulevard
Los Angeles, California 90038 Oak Park, Illinois 60302 Toronto 15, Ontario, Canado Town of Mount Royal, Quebec, Canada
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VSWR characteristics of Type 900-QNP Adaptor.

DESCRIPTION

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 minimum 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 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 mini-
mum 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-conductot
junction, a minimum gap of 0.002 inch is recom-

Copyright, 1963, by General Radio Company, West Concord, Mass., U.S.A.
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SPECIFICATIONS
Frequency Range: Dc to 8.5 Guy. (
VSWR: Less than 1.004 - 0.004 x
Voltage: 1000 volts peak.
Power: 7 kilowatts up to 1 Muz; 7k W/ V fyu, above 1 MHz.
Electrical Length: 5.50 *=0.03 cm to end of type-N plug
outer conductor.
Dimensions: Length, 2-5/16 inches (59 mm); maximum
diameter 1-1/16 inch (27 mm).
Net Weight: 4 ounces (115 grams).
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. Reprint E115.
CAUTION
DAMAGE CAN RESULT TO ADAPTOR IF AN
OUT-OF-TOLERANCE TYPE-N CONNECTOR
IS ATTACHED. SEE TEXT FOR DETAILS.

QUTER-CONDUCTOR
TYPE-N "§"“\\\‘=‘_‘ TYPE-N JACK

0.002" MINIMUM
INNER-CONDUCTOR GAP

Recommended inner-conductor gap for a mated pair of low-
VSWR version type-N connectors.

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 Guz, 1.003 at 3 Guz, and 1.009 at 8.5 Gaz.
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
optimum 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 than 0.206 inch
or excessive longitudinal forces can be exerted on
the connector inner conductors.

Type 900-QNP
COAXIAL ADAPTOR

(Contains type-N plug)

FORM 0900-01308

SEPTEMBER 1966

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

If the mating connector is made so that dimension
“J" is 0.206 10.000 inch, the gap at the inner-conduc-
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

x, = 0.051-f+g %
where xy, is the effect in percent, f is the frequency in
Gz, 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

0.016t.001 WIDE
0.331*.005 DEEP

INNER CONDUCTOR CONCENTRIC
(“)Ig;g 1(_)'gTER CONDUCTOR WITHIN

0.3181.001 DIA

% '

+0.000 > J re
0.206-0.003

L-0.121£.00I DIA ALONG
SLOTS WITH 0.0650+.0005
DIMENSIONS IN INCHES PLUG INSERTED IN END

Recommended dimensions to mate Type 900-QNP Adaptor.

AN XN e AN

Printed in U.S.A.



equip...ent that contains Type 900-BT connectors. (

Thus, the Type 900-QNP Adaptor, when used GR900 COAXIAL ELEMENTS AND EQUIPMENT
with a Type 900-LB Precision Slotted Line, permits ADAPTORS CONNECTOR AND CONNECTOR KITS
accurate measurements of components that are ;
equipped with type-N jacks. Type Function Type Function
The Type 900-QNP Adaptor can also be used 900-Q874 Connects to GR874 900-8T GR900 Precision Connector
with the Type 900-W50 Termination to provide a 900-QB)J Connects to type-BNC Plug 900-AB GR900 Coupling Hardware Kit
low-reflection, 50-ohm termination for tyPC-N trans- 900-QBP Connects to type-BNC Jack 900-AC GR900 Contact & Coupling Hardware Kit
mission lines. The VSWR of the adaptor/termination 900-QCJ Conneclts to type-C Plug 900-AP GR900 Coupling Hardware & Center Tip
combination is less than 1.009 + 0.009 x feuz up to 900-QCP Connects to type-C Jack (for cusiom reference air line use)
8.5 Gu. 900-QNJ Connects to type-N Plug 900-C9 GR900 Precision Cob!e Cot:nnedor
900-QNP Connects to type-N Jack 900-PKM GR900 Panel Mounting Kit
MATlNG OF 900-QTNJ Connects to type-TNC Plug TERMINATIONS
i 900-QTNP Connects to type-TNC Jack
TYPE 900-BT 900-QMMJ Connects to type-OSM Plug 900-w50 90-Ohm Standard
CONNECTORS 900-QMMP Connects to type-OSM Jack 900-W100 100-Ohm Standard
900-QSC) Connects to type-SC Plug 900-W200 200-Ohm Standard
’ 900-QSCP Connects to type-SC Jack 900-wO Precision Open Circuit
Since only one locking nut may be used, one nut must 900-WO4 Opn' Cirisli ot stdindelriél
be placed in the storage position. i Al ORES . PRECISIDR o T PR
A. To store the locking nut, slide it back until .the o oo e 900-WNC Retirarice Ling Shar Ciocols
threads engage. Then thread it back off the centering - ase, Time-Delay mpedance Standard — 10 em | o 0 Short Circuit (Coplanar with Type 900-WO)
ear ring and slide it to the ridge at the rear of the 900-L15 Phase, Time-Delay & Impedance Standard — 15 cm
8 . 8 & . 900-WN4 Short Circuit (for standards)
coupling nut 900-1L30 Phase, Time-Delay & Impedance Standard — 30 ¢cm
prng 3 K f th h bl 900-WR110 Standard Mismatch (VSWR = 1.1)
B. Move the locking nut of the other connector back. 900-WRI120  Standard Mismatch (VSWR = 1.2)
: : AIR LINES — REFERENCE whdard Mismate | :
Align the connectors axially and engage the teeth of 900-WR150  Standard Mismatch (YSWR = 1.5)
the centering gear rings in any convenient orientation. 900-1Z5 Ultraprecise Impedance Standard — 5 ¢m
C. Hold the connectors in the joined position, thread 900-126 Ultraprecise Impedance Standard — 6 ¢m MISCELLANEOUS
. el .
the active locking nut over the centering gear ring POAEY \Auapravits. | Mphilonct Siumdced .~ 7.5 'cw 900-TOK GR900 Connector Tool Kit
of the mating connector, and hand tighten. 900-LZ10 Uhroprecfse Impedance Standard — 10 ¢m 900-TUA Tuner (1.0-8.5 GHz)
mti;g tl,:truprec:se Impedance Standard — 15 cm 900-TUB Tuner (0.25-2.5 GHz)
. Hemmcien imgendanos. Madori = 30 cu 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 * WEST CONCORD, MASSACHUSETTS 01781

* NEW ENGLAND: 22 Baoker Avenue * METROPOLITAN NEW YORK: Broad Avenue ot Linden * SYRACUSE: Pickard Building, East Mglloy Road * PHILADELPHIA: Fort Washington Industrial Park
211

West Concord, Mass. 01781 Ridgefield, New Jersey 07657 Syracuse, New York 1321 Fort Washington, Pennsylvania 19034

o WASHINGTON and BALTIMORE: 11420 Rockville Pike * CLEVELAND: 5579 Pearl Road * DALLAS: 2600 Stemmons Freeway, Suite 210 ¢ ORLANDO: 113 East Colonial Drive * SAN FRANCISCO: 626 San Antonio Road
Rockville, Marylond 20852 Clevelond, Ohio 44129 Dallas, Texas 75207 Orlondo, Fioride 32801 Mountain View, California 94040

e LOS ANGELES: 1000 North -Seward Street * CHICAGO: 6605 YVQ" North Avenue * TORONTO: 99 Floral Parkway * MONTREAL: Office 395 1255 Llaird Boulevord
Los Angeles, California 90038 Oak Park, lllinois 60302 Toronto 15, Ontario, Canada Town of Mount Royal, Quebec, Canada




SPECIFICATIONS

Frequency Range: Dc to 8.5 GHz.
Characteristic Impedance: 50.0 £, nominal.
VSWR: Less than 1.003 + 0.002 x feus.
Electrical Length: 5:30 = 0.02 cm.

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.1

1See D. E. Fossum, ''Progress report of the IEEE I-M Group Tech-
nical subcommittee on precision coaxial connectors,”” IEEE
actions on Instrumentation and Measurement, Vol. IM-13, pp 285-291,
Dec. 1964.

VSWR characteristics of the adaptor.

Copyright, 1967, by G

| Radio C y, West C d, M h

Trans-

GR90OO PRECISION COAXIAL COMPONENTS

, U.S.A.

Insertion Loss: Less thar ! Vignz dB. L.ea, than c.02 T {6: Hz OL E))
1000 V. Roc e

Maximum Voltage: 100\(‘};-»Ats, peak.

Maximum Power: 6 kW up to 1 MHz; 6 kW/ V fuu: above
1 MHz.

Dimensions: Length 214 in. (54 mm); max. diam. 1%g in.
(27 mm).

Net Weight: 315 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
E115. Also: Vol. 40, No. 7, July, 1966 and Vol. 40, No. 8,
August, 1966.

CAUTION

ACCURACY AND REPEATABILTY CAN BE DEGRADED 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-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 feu, 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 fgu, 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-QPF7

JULY 1967

GENERAL RADIO COMPANY
WEST CONCORD,

-A-0.025
DIELECTRIC
S RT
(SEE NOTE

2)

NOTES:

3s
2.

COAXIAL ADAPTOR
50 OHMS
(Mates with R & S Precifix 7-mm Connector)

FORM 0900-0112A

MASSACHUSETTS

—0.810.025 DIA
—1.0 MIN DIA
~3.04+39001A (SEE NOTE 3)
—3.040 DIA

.-005 R MAX

0.5 qu4

ELECTRICAL MATING PLANE-
0.25 R MAX: T

¥

MIN DIA
8.0

k|-

&

=]
[c-B-0125 TR

A

[ 0.05 MAX

2 =

=
= 0.5 MIN [e-A-0.025THR]
+—2.5040.03

tf+—3.2 MIN TO DIELECTRIC SUPPORT

7.00040.005
DIA

l 9.00 000

-0.03
Dia

L—1"¥ o)

- 6.0 MIN TO END OF FULL THREAD

- 7010.1 900-0-%

le—B.5MIN
L————Mi2x 05

)
All dimensions in millimeters. £
Inner- and outer-conductor diameters in the vicinity of the -
dielectric support may be varied to provide electrical -
compensation.

Center-conductor contact shown in mated coplanar position. \
The pilot hole and countersink are shown only as a sug-
gested means of providing support for LPC center conductor.

Critical mating dimensions for the 7-mm precision connector.

PRINTED IN U.S.A.



surfaces, or 1<:>wr 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

\ g

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.

(1900 COAXIAL ELEMENTS AND EQUIPMENT =
ADAPTORS CONNECTOR AND CONNECTOR KITS
Type Function Type Function
900-Q874 Connects to GR874 900-BT GR900 Precision Connector
900-QAP7 Connects to Amphenol Precision 7 mm 900-AB GR900 Coupling Hardware Kit
900-QBJA Connects to type-BNC Plug 900-AC GR900 Contact & Coupling Hardware Kit
900-QBP Connects to type-BNC Jack 900-AP GR900 Coupling Hardware & Center Tip
900-QCJA Connects to type-C Plug (for custom reference air line use)
900-QCP Connects to type-C Jack 900-C9 GR900 Pr Cable C cf
900-QMMJ Connects to type-OSM’Plug 900-PKM GR900 Panel M ounting Kit
900-QMMP Connects to type-OSM’ Jack
900-QNJA Connects to type-N Plug TERMINATIONS
900-QNP Connects to type-N Jack 900-W50 50-Ohm Standard
900-QPF7 Connects to Precifix 7 mm 900-W100 100-Ohm Standard
900-QSCJA Connects to type-SC Plug 900-W200 200-Ohm Standard
900-QSCP Counsehs 1o tyjis-3C Jack 900-WO Precision Open Circuit
900-QTNJA Connects to type-TNC Plug R =
900-QTNP Connech 1o ype-TNC Jock 900-WO4 Open Circuit (for standards)
900-WN Precision Short Circuit
AIR LINES — PRECISION 900-WNC Reference Line Short Circuit
900-L10 Phase, Time-Delay & Impedance Standard — 10 ¢m 900-WNE Short Circuit (Coplanar with Type 900-WO)
900-L15 Phase, Time-Delay & Impedance Standard — 15 cm 900-WN4 Short Circuit (for standards)
900-L30 Phase, Time-Delay & Impedance Standard — 30 ¢m 900-WR110 Standard Mismatch (VSWR = 1.1)
AIR LINES — REFERENCE 900-WR120 Standard Mismatch (VSWR = 1.2)
900-1Z5 Ultraprecise Impedance Standard — 5 cm PORWRIIQ Yindore. Mismatch (YIWR = 1.9)
900-L26 Ultraprecise Impedance Standard — 6 ¢m MISCELLANEOUS
900-LZ7H Ultraprecise Impedance Standard — 7.5 cm 900-EL Precision 90° Ell
900-LZ10 Ultraprecise Impedance Standard — 10 ¢cm 900-TOK GR900 Connector Tool Kit
900-LZ15 Ultraprecise Impedance Standard — 15 ¢cm 900-TUA Tuner (1.0 -8.5 GHz)
900-1230 Ultraprecise Impedance Standard — 30 cm 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 900-lB  PRECISION SLOTTED LINE TYPE 1640-A SLOTTED LINE RECORDER SYSTEM

* Reg. Trademark, Omni-Spectra, Inc., Southfield, Mich.

CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS

GENERAL RADIO COMPANY * WEST CONCORD, MASSACHUSETTS 01781

* NEW ENGLAND: 22 Boker Avenue
West Concord, Mass. 01781

* METROPOLITAN NEW YORK: Broad Avenue ot Linden

*» SYRACUSE: Pickard Building, Eost Molloy Road
Ridgefield, New Jersey 07657

* PHILADELPHIA: Fort Washingfon Industrial Park
Syrocuse, New York 13211

Fort Washington, Pennsylvania 19034

* SAN FRANCISCO: 626 San Antonio Rood
Mountain View, California 94040

s WASHINGTON and BALTIMORE: 11420 Rockville Pike * CLEVELAND: 5579 Pearl Road * DALLAS: 2600 Stemmons Freeway, Suite 210 = ORLANDO: 113 Eaost Colonial Drive

Rockville, Maryland 20852 Cleveland, Ohio 44129 Dallas, Texas 75207 Orlande, Flerida 32801

* LOS ANGELES: 1000 North -Seward Street
Llos Angeles, California 90038

* CHICAGO: 6605 West North Avenue

* TORONTO: 99 Floral Parkway
Ock Park, Illincis 60302

* MONTREAL: Office 395 1255 Laird Boulevard
Toronte 15, Ontario, Canoda

Town of Mount Royal, Quebec, Conada
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VSWR characteristics of 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

The 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 General Radio Company, West Concord, Massachusetts, U.S.A.

GR90OO PRECISION COAXIAL COMPONENTS

SPECIFICATIONS
Frequency Range: Dc to 8.5 GHz. |
VSWR: Less than 1.005 + 0.015 {
0.005 fgyz, 1 to 8.5 GHz.
Voltage: 1000 volts peak.
Power: 7 kW up to 1 MHz; 7 kW/ V fyy, above 1 MHz.
Electrical Length: 5.03 £ 0.05 c¢m 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: 315 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-

5. B, CAUTION

DAMAGE CAN RESULT TO ADAPTOR IF AN OUT-OF-TOLERANCE
CONNECTOR IS ATTACHED. SEE TEXT FOR DETAILS.

to 1 GHz; 1.015 +

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” is 0311 10000 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+g%

where x1p, is the effect in percent, f is the frequency
in GHz and g is the gap in mils.

S00-QSCJA

Type 900-QSCJA
COAXIAL ADAPTOR

(Contains type SC-jack)

®

®

FEBRUARY 1966

Form 0900-0127A

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

0.3771*0.002 DIA (DIELECTRIC)

0.288 £0.002 DIA
0.200*t0.002DIA
[0.0935“_’0.0005 DIA

- 0.030 STRAIGHT SECTION
—={~=—0.003%0.003
+0 007
0.31370:000
(3

NOTES:

All dimensions 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 are inserted in an
0.413 inner diameter ring.

Recommended dimensions to mate adaptor.

CAUTION
Dimension “P" must not be less than 0.311 inch or
excessive longitudinal forces can be exerted on the
connector inner conductors,

Y YyesdMd-0oa

Printed in U.S.A.
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The adaptor is used to connect equipment that con-
tains typl»)e-SC connectors with eq(axipl;nent that con- ADAPTORS N e o U
tains GR900 connectors. Thus, when used with a Type Type Function Type Function
900-LB Precision Slotted Line, it permits accurate 900-Q874 Connects to GR874 900-BT GR900 Precision Connector
measurements of components that are equipped with 900-QBJ Connects to type-BNC Plug 900-AB GR900 Coupling Hardware Kit
type-SC connectors. he residual VSWR of such 900-QBP Connects to type-BNC Jack 900-AC GR900 Contact & Coupling Hardware Kit
slotted line is less than 1.006 + 0.016 fG}lz to 900-QCJ Connects to type-C Plug 900-AP GR900 Coupling Hardware & Center Tip
1 GHz, 1.016 + 0.006 fgu., 1 to 8.5 GHz. 900-QCP Connects to type-C Jack (for custom reference air line use)
The adaptor can also be used with the Type 900- 900-QNJ Connects to type-N Plug 900-PKM GR900 Panel Mounting Kit
W50 Termination to provide a low-reflection, 50-ohm 900-QNP Connects to type-N Jack
termination. The VSWR of the adaptor/termination 900-QTNJ Connects to type-TNC Plug TERMINATIONS
combination is less than 1.01 + 0.02 fgu, to 1 GHz 900-QTNP Connects to type-TNC Jack 900-W50 50-Ohm Standard
and 1.02 + 0.01 fgu, from 1 to 8.5 GHz. 900-QMM)J Connects to type-OSM Plug 900-W100 100-Ohm Standard
900-QMMP Connects to type-OSM Jack 900-W200 200-Ohm Standard
MATING OF 900-QSCJ Connects to type-SC Plug 900-WO Precision Open Circuit
TYPE 900-BT CONNECTORS 900-QSCP Connects to type-SC Jack 900-WO4 Open Circuit (for standards)
{ 900-WN Precision Short Circuit
'= G AIR LINES — PRECISION 900-WNC Reference Line Short Circuit
900-L10 Phase, Time-Delay & Impedance Standard — 10 e¢m 900-WNE Short Circuit (Coplanar with Type 900-WO)
900-L15 Phase, Time-Delay & Impedance Standard — 15 cm 900-WN4 Short Circuit (for standards)
900-130 Phase, Time-Delay & Impedance Standard — 30 cm  900-WR110 Standard Mismatch (VSWR = 1.1)
900-WR120 Standard Mismatch (VSWR = 1.2)
AIR LINES — REFERENCE 900-WR150  Standard Mismatch (VSWR = 1.5)
900-LZ5 Ultraprecise Impedance Standard — 5 c¢m MISCELLANEOUS
900-1LZ6 UI'ropracise Impedance Standard — 6 cm 900-TOK GR900 Connector Tool Kit
Since only one locking nut may be used, one nut must 900-LZ7H Ultmpreczse Impedance Standard — 7.5 cm 900-TUA Tuner (1.0-8.5 GHz)
0 ba plaéed ot storage position. 900-LZ10 UlfrupreCfse Impedance Standard — 10 cm 900-TUB Tuner (0.25-2.5 GHz)
\) A. To store the locking nut, slide it back until Fhe mtgg 3:;"’""‘f‘e :"“’ej""“ :;"":‘"‘: i ;(5) i 0900-9508 Pracision. Inner-Conductor. Rod
Q thread§ engage. Then thread it back off the centering e A R ) R o 0900-9509 s Bl ik Candichus Tilia
0 gear ring and slide it to the ridge at the rear of the 0900.9782 ol s
¥ coupling nut.
* B. Move the locking nut of the other connector back. TYPE 900-LB  PRECISION SLOTTED LINE
Align the connectors axially and engage the teeth of TYPE 1640-A  SLOTTED LINE RECORDER SYSTEM
G' the centering gear rings in any convenient orientation.
fy € Hold the connectors in the joined position, thread
the active locking nut over the centering gear ring
p of the mating connector, and hand tighten. CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS

GENERAL RADIO COMPANY * WEST CONCORD, MASSACHUSETTS 01781

« NEW ENGLAND: 22 Boker Avenue * METROPOLITAN NEW YORK: Broad Avenue a! Linden * SYRACUSE: Pickard Building, Eost Molloy Road * PHILADELPHIA: Fort Washington Industrial Park
West Concord, Mass. 01781 Ridgefield, New Jersey 07657 Syracuse, New York 13211 Fort Washington, Pennsylvonia 19034

« WASHINGTON ond BALTIMORE: 11420 Rockville Pike * CLEVELAND: 5579 Pearl Road * DALLAS: 2600 Stemmons Freeway, Suite 210 ¢ ORLANDO: 113 East Colonial Drive * SAN FRANCISCO: 626 San Antonio Rood
Rockville, Maryland 20852 Cleveland, Ohio 44129 Dallas, Texas 75207 Orlando, Florida 32801 Mountain View, Colifornia 94040

* LOS ANGELES: 1000 North -Seward Street ¢ CHICAGO: 6605 West North Avenue * TORONTO: 99 Floral Parkway * MONTREAL: Office 395 1255 Laird Boulevard
Los Angeles, California 90038 Ock Park, lllinois 60302 Toronto 15, Ontario, Conada Town of Mount Royal, Quebec, Canada
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VSWR characteristics of the adaptor.

900

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 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, 2 minimum

Copyright, 1966, by General Radio Company, West Concord, Massachusetts, U.S.A.

PRECISION COAXIAL COMPONENTS

SPECIFICATIONS
Frequency Range: Dc to 8.5 GHz(-'
VSWR: Less than 1.005 4 0.01.  ,, to 1 GHz; 1.015 +
0.005 fgu, 1 to 8.5 GHz.
Voltage: 1000 volts peak.
Power: 7 kW up to 1 MHz; 7 kW/ V fyy, above 1. MHz.
Electrical Length: 5.60 %= 0.05 c¢m 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: 315 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-
Ry, 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
“J” is 0309 T000 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

Xy = 0.021+f+g%

where x, is the effect in percent, f is the frequency
in GHz, and g is the gap in mils.

200-OSC?P

*
Type 900-QSCP
COAXIAL ADAPTOR

(Contains type SC-plug)

FEBRUARY 1966

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

0.1255+0.0005 DIA (METAL)

WHEN CONTACT FINGERS ARE
POSITIONED ON AN 00935 DIA

T} X 0030 LONG PLUG

prt’

0.413 £0.001 DIA
0.260t0.002 DIA
0.184+0.002 DIA

s 0.128 £0.001 DIA (DIELECTRIC)

0.030
STRAIGHT SECTION
0.003£0.003

0.30728888 — ==

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 mate adaptor.

d>239-00c

CAUTION

Dimension )" must not be more than 0.309 inch or
excessive longitudinal forces can be exerted on the
connector inner condudors

Printed in U.S.A.

Form 0900-0128A
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tains type-SC connectors with equipment that con-
tains GR900 connectors. Thus, when used with a Type Type Function Type Function
900-LB Precision Slotted Line, it permits accurate | ¢00.Q874  Connects to GR874 900-BT GR900 Precision Connector
measurements of components that are equipped with 900-QBJ Connects to type-BNC Plug 900-AB GR900 Coupling Hardware Kit
type-SC connectors. The residual VSWR of such 900-QBP Connects to type-BNC Jack 900-AC GR900 Contact & Coupling Hardware Kit
slotted line is less than 1.006 + 0.016 fgu. to 900-QCJ Connecls fo type-C Plug 900-AP GR900 Coupling Hardware & Center Tip
1 GHz, 1.016 + 0.006 feuz, 1 to 8.5 GHz. 900-QCP Connects to type-C Jack (for custom reference air line use)
The adaptor can also be used with the Type 900- 900-QNJ Connects to type-N Plug 900-PKM GR900 Panel Mounting Kit
W50 Termination to provide a low-reflection, 50-ohm 900-QNP Connects to type-N Jack T INATIONS
termination. The VSWR of the adaptor/termination 900-QTNJ Connects to type-TNC Plug ERMINATION
combination is less than 1.01 + 0.02 fgu. to 1 GHz 900-QTNP Connects to type-TNC Jack 900-W50 50-Ohm Standard
and 1.02 + 0.01 fgu, from 1 to 8.5 GHz. 900-QMMJ Connects to type-OSM Plug 900-W100 100-Ohm Standard
900-QMMP Connects to type-OSM Jack 900-W200 200-Ohm Standard
MAT'NG OF 900-QSCJ Connects to type-SC Plug 900-wWO Precision Open Circuit
TYPE 900-BT CONNECTORS 900-QSCP Connects to type-SC Jack 900-WO4 Open Circuit (for standards)
900-WN Precision Short Circuit
— , siad AIR LINES — PRECISION 900-WNC Reference Line Short Circuit
900-110 Phase, Time-Delay & Impedance Standard — 10 cm  700-WNE Short Circuit (Coplanar with Type 900-WO)
900-L15 Phase, Time-Delay & Impedance Standard — 15 ¢m 900-WN4 Short Circuit (for standards)
900-130 Phase, Time-Delay & Impedance Standard — 30 c¢m 900-WR110 Standard Mismatch (VSWR = 1.1)
e 900-WR120 Standard Mismatch (VSWR — 1.2)
AIR LINES — REFERENCE 900-WR150  Standard Mismatch (VSWR = 1.5)
900-1.2Z5 Ultraprecise Impedance Standard — 5 cm MISCELLANEOUS
900-LZ6 Ultraprecise Impedance Standard — 6 cm 900-TOK GR900 Connector Tool Kit

900-LZ7H Ultraprecise Impedance Standard — 7.5 ¢cm

Since only. N lOCkmg nut may be used’ one nut must 900-LZ10 Ultraprecise Impedance Standard — 10 c¢m 2 RURNELTRD H8 5
be placed in the storage position. 900.1215 Uit - 900-TUB Tuner (0.25-2.5 GHz)
g % g 3 - raprecise Impedance Standard — 15 ¢m
A. To store the locking nut, slide it back until the X 0900-9508 Precision Inner-Conductor Rod
4 2 900-L230 Ultraprecise Impedance Standard — 30 ¢m
threads engage. Then thread it back off the centering 0900-9509 Pracision: Outer-Candutior Tolis
0) gear ring and slide it to the ridge at the rear of the 0900-9782 Adaptor Flange
O coupling nut.
B. Move the locking nut of the other connector back. TYPE 900-LB  PRECISION SLOTTED LINE
O Align the connectors axially and engage the teeth of TYPE 1640-A  SLOTTED LINE RECORDER SYSTEM
i 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. CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS
13

GENERAL RADIO COMPANY * WEST CONCORD, MASSACHUSETTS 01781

* NEW ENGLAND: 22 Baker Avenue * METROPOLITAN NEW YORK: Broad Avenue al Linden * SYRACUSE: Pickard Building, East. Molloy Road s PHILADELPHIA: Fort Washingten Industriol Park
West Concord, Mass: 01781 Ridgefield, New Jersey 07657 Syracuse, New York 13211 Fort Washington, Pennsylvania 19034

¢ WASHINGTON ond BALTIMORE: 11420 Rockville Pike * CLEVELAND: 5579 Pearl Rood * DALLAS: 2600 Stemmons Freeway, Suvite 210 + ORLANDO: 113 Eost Coloniol Drive * SAN FRANCISCO: 626 San Antonio Rood

Rockville, Maryland 20852 Cleveland, Ohio 44129 Dallas, Texas 75207 Orlando, Florida 32801 Mountain View, California 94040

* LOS ANGELES: 1000 North -Seward Street * CHICAGO: 6605 West North Avenue * TORONTO: 99 Floral Parkwoy * MONTREAL: Office 395 1255 Llaird Boulevard
Los Angeles, California 90038 QOak Park, lllinois 60302 Toronte 15, Ontarie, Canado Town of Mount Royal, Quebec, Canade
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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 SWR version
of the type-TNC connector. The absénce of any dis-
crete discontinuities in the transition is a unique
feature of these adaptors.

The low-SWR-version contiector 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-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

Zopyright, 1965, by General Radio Company, West Concord, Mass., U.S.A.

900" PRECISION COAXIAL COMPONENTS

SPECIFICATIONS
Frequency Range: Dc to 8.5 GHz.

SWR: Less than 1.005 + 0.015 f(
0.005 fGpy4 1 to 8.5 GHz. 3

Voltage: 500 V peak.
Power: 3 kW up to 1 MHz; 3 kW/+/ fyy, above 1 MHz.

Electrical Length: 5.37 £0.05 cm to the end of the type-TNC
jack inner conductor.

Dimensions: Length, 2-1/8 inches (54 mm); maximum diame-
ter, 1-1/16 inch (27 mm).
Net Weight: 3% ounces (100 grams).

to 1 GHz; 1.015 +

GR EXPERIMENTER REFERENCES: Copies of articles cover-

ing entire GR900 line available free. Ask for reprint E115.
CAUTION
DAMAGE CAN RESULT TO ADAPTOR IF
AN OUT-OF-TOLERANCE CONNECTOR IS
ATTACHED. SEE TEXT FOR DETAILS.

minimum 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-39012, Class II, connectors.

If the mating connector is made so that dimension
“P is 0.210 *3:38% 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

Xy =0.05efe g%

where X is the effect in percent, f is the frequency
in GHz, and g is the gap in mils.

General Radi¢ 5@

Type 900-QTNJ
COAXIAL ADAPTOR

(Contains type-TNC jack)

JUNE, 1974

FORM 0900-01858B

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

0.26130.001 DIA (DIELECTRIC)

—0.193*0.001 DIA
0.0535 *0.0005 DIA

w7
-+ «—||—0.040 STRAIGHT SECTION

‘ le—0.004+0.004
+0.007
. 0.212-0.000

1-—.— P
NOTES:

All dimensions in inches.
Outer conductor has 6 slots 60° apart,

0.015 * 0.001 wide by 0.235 = 0.003 deep; q
inner diameter in region of contact-fingers is
~

0.2650 * 0.0005 when fingers are inserted
in an 0.3200 inner-diameter ring.

Recommended dimensions to mate adaptor.

CAUTION

Dimension “P" must not be less than 0.210 inch or
excessive longitudinal forces can be exerted on the

-
connector inner conductors, (

Printed in U.S.A.
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FREQUENCY-Gce/s
VSWR characteristics of 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-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
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-TNC 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 Concosd, Mass., U.S.A.

GR90O PRECISION COAXIAL COMPONENTS

SPECIFICATIONS
Frequency Range: Dc to 9 Gc/s. |
VSWR: Less than 1.005 + 0.015
0.005 fge, 1 to 9 Ge/s.
Voltage: 500 volts peak.
Power: 3 kw up to 1 Mc/s; 3 kw/\ fmo above 1 Mc/s.
Electrical Length: 570 * 0.03 cm to the end of the type-
TNC plug outer conductor.
Dimensions: Length, 214 inches (54 mm); maximum diam-
eter, 1% inch (27 mm).
Net Weight: 31/ 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-

iy 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
“J" is 0.208 10000 inch, the gap at the inner-

—0.003
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:O.OSi'f'g%

where x, is the effect in percent, f is the frequency
in Gc/s, and g is the gap in mils.

to 1 Ge/s; 1.015 + 90 O 'QT M P

Type 900-QTNP
COAXIAL ADAPTOR

(Contains type-TNC plug)

SEPTEMBER 1965

GENERAL RADIO COMPAN
WEST CONCORD,

2 Sl

0.2069.338

-|-— ——0.031 STRAIGHT SECTION
——0003+0.003

0.087+0.001 DIA (DIELECTRIC
0.0850 +0.0005 DIA (MET,
WHEN CONTACT FINGERS ARE

POSITIONED ON AN 0.0535DIA
X 0.040 LONG PLUG
—— 0.18520.001 DIA

0.320*0.001 DIA

NOTES:
All dimensions in inches.

Inner conductor has 4 equally spaced slots
0.008 =+ 0.001 wide by 0.187 % 0.005 deep.

FORM 0900-0190A

Y

MASSACHUSETTS

<
L o
Recommended dimensions to mate adaptor. D
i
CAUTION O
Dimension “‘J'' must not be more than 0.208 inch or _‘
excessive longitudinal forces can be exerted on the &
connector inner conductors, <
=X

Printed in U.S.A.
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. GR900 COAXIAL ELEMENTS AND EQUIPMENT
The adaptor is used to connect equipment that con-
tains type-TNC connectors with equipment that con- ADAPTORS CONNECTOR AND CONNECTOR KITS continued
tains GR900 connectors. Thus, when used with a Type Tybe e T oA
900-LB Precision Slotted Line, it permits accurate P BT ybe Mg
measurements of components that are qulipped with 200-Q874 Connects to GR874 900-AC GR?00 Contact & Coupling Hardware Kit
type-TNC connectors. The residual VSWR of such 200-Q0 Connacts fo typa:Rte: Flug 900-AP GR900 Coupling Hardware & Center Tip
a slotted line is less than 1.006 + 0.016 fg. to 900-QBP Connects to type-BNC Jack (for custom reference air line use)
1 Ge/s, 1.016 + 0.006 fge, 1 to 9 Ge/s. 900-QCJ Connects 1o type:C Plug
The adaptor can also be used with the Type 900- :ﬁ'gﬁ: g°'"‘°"’ o 'VPe's :l‘"" TERMINATIONS
W50 Termination to provide a low-reflection, 50-ohm : onnecls to, type-N, Plug
- . - <o . 900-W50 50-Ohm Standard
termination. The VSWR of the adaptor/termination R0nAae Cromeay Rrigps-NCiotk BAI00 Mol v o
combination is less than 1.01 + 0.02 fg. to 1 G¢/s P00 Qiny Canhect: 1 pe N Plvg
and 1.02 + 0.01 fg. from 1 to 9 Ge/s. 900-QTNP Connects to type-TNC Jack 900-W200 200-Ohm Standard
900-WO Precision Open Circuit
MATING OF AIR LINES — PRECISION 900-WwO4 Open Circuit (for standards)
" 900-WN Precision Short Circuit
TYPE QOO_BT CONNECTORS 900-L10 Phase, Time-Delay & Impedance Standard — 10 ¢m ; i
900-L15 Phase, Time-Delay & Impedance Standard — 15 cm 900-WNC Reference Line Short Circuit
900-130 Phase, Time-Delay & Impedance Standard — 30 c¢m 900-WNE Short Circuit (Coplanar with Type 900-WO)
900-WN4 Short Circuit (for standards)
AIR LINES — REFERENCE 900-WR110 Standard Mismatch (VSWR = 1.1)
900-1LZ5 Ultraprecise Impedance Standard — 5 cm Tyl yree Mismah:h 33 g A B
900-.26 Ultraprecise Impedance Standard — 6 cm PORWRLI0 Favdant Misasich Y5 1)
900-LZ7H Ultraprecise Impedance Standard — 7.5 cm
900-1210 Ultraprecise Impedance Standard — 10 ‘¢m MISCELLANEOUS
900-LZ15 Ultraprecise Impedance Standard — 15 ¢m 900-TOK GR900 Connector Tool Kit
900-LZ30 Ultraprecise Impedance Standard — 30 cm 900-TUA Tuner (1.0-9.0 Gc/s)
Since only one locking nut may be used, one nut must ~ 900-TUB Tuner (0.25-2.5 Gc/s)
be placed in the storage position. CONNECTOR AND CONNECTOR KITS 0900-9508 Precision Inner-Conductor Rod
A. To store the locking nut, slide it back until the 900-BT GR900 Precision Connector 0900-9509 Precision Outer-Conductor Tube
threads engage. Then thread it back off the centering 900-AB GR900 Coupling Hardware Kit 0900-9782 Adaptor Flange
gear ring and slide it to the ridge at the rear of the
coupling nut. : TYPE 900-LB  PRECISION SLOTTED LINE
B. Move the locking nut of the other connector back. TYPE 1640-A  SLOTTED LINE RECORDER SYSTEM
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 CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS
of the mating connector, and hand tighten.

GENERAL RADIO COMPANY * WEST CONCORD, MASSACHUSETTS 01781

* NEW ENGLAND: 22 Boker Avenue ¢ METROPOLITAN NEW' YORK: Broad Avenue ot Llinden s SYRACUSE: P d Building, E Molloy Road * PHILADELPHIA: Fort Washington Industrial Park
West Concord, Mass. 01781 Ridgefield, New Jersey 07657 Syrac New York 1321 Fort Washington, Pennsylvania 19034

« WASHINGTON and BALTIMORE: 11420 Rockville Pike * CLEVELAND: 5579 Peorl Road ¢ DALLAS: 2600 Stemmons Freeway, Suite 210 * ORLANDO: 113 East Colonial Drive « SAN FRANCISCO 3 s s Avenue
Rockville, Maryland 20852 Cleveland, Ohio 44129 Dallos, Texes 75207 Orlando, Florida 32801 los Altos

* LOS ANGELES: 1000 North Seward Street s CHICAGO: 6605 West North Avenue * TORONTO: 99 Fioral Parkway * MONTREAL: Office 395 1255 Laird Boulevard
los Angeles, California 90038 Oagk Pork, Illincis’ 60302 Toronte 15, Ontario, Canade Town of Mount Royal, Quebec, Canado




( SPECIFICATION (

Frequency: Dc to 1 GHz

Electrical: IMPEDANCE: 75 © nominal.

Mechanical: DIMENSIONS: 3.4 in. (86 mm) long; 1.06 in. (27 mm)
dia. WEIGHT: 0.2 Ib (0.1 kg) net 1 Ib (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.

GR90OO PRECISION COAXIAL COMPONENTS

DESCRIPTION

The Type 900-QWJIL Adaptor comprises a Type
900-BT (75 §2) 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-QWIL
Adaptor includes any residual reflections introduced
by the Type 900-BT (75 §2) 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.

1.04

4
= .02
(7]

CTYPICAL |PAIR

|
el 250 500 750 1000 1500 2000

FREQUENCY-MHz

900(7502)-2

General Radio

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.

g
CHICAGO 312 992 N 301 881-5333
TORONTO 4

0
GRASON-STADLE 3787 » TIME/DATA 415 327-8322

Type 900-QWJL(75 Q!
COAXIAL
ADAPTOR

75 OHMS

@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.

L0892 20003 /5.
‘-—,37!0 £ o010 D/IR

pisdEE &

——J l-— 126z.0l

(—— , 749007 —>

1.1872.003

Dimensions are given in inches

Recommended dimensions to mate Adaptor.

e/ ) MO AOL

GR EXPERIMENTER REFERENCES: Copies of articles
%oveﬁng entire GR900 line available free. Ask for reprint
115.

oo

300 BAKER AVENUE, CONCORD, MASSACHUSETTS 01742

NEW YORK (N.Y.) . 8990 « BOSTON 617 646-550
33 » LOS ANGELES 714 540-9830

Printed in U.S.A.




SPECIFICATION

Frequency: Dc to 1 GHz.
Electrical: IMPEDANCE: 75 £ nominal.

Mechanical: DIMENSIONS: 2.89 in. (73 mm) long; 1.06 in. (27 mm)
dia. WEIGHT: 0.2 Ib (0.1 kg) net, 1 Ib (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.

GR90O" PRECISION COAXIAL COMPONENTS

DESCRIPTION

The Type 900-QWJS Adaptor comprises a Type
900-BT (75 £2) 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 §2) 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.

1.04
I TYPICAL |PAIR

a
= 1.02 /
(7]

o=

250 500 750 1000 1500 2000
FREQUENCY-MHz

900{75621-3

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.

General Radio

Type 900-QWJS(75 ¢

COAXIAL
ADAPTOR

75 OHMS

. General Radio

JULY 1972

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.

09185 20008 D1R

—.298 T.00/ D17

-

e [

(.096 z.,00/ D/A.
/'/'

S e e ey it e M S S

fe——636.0/4 043 5
L z.006
i - JJI1q z.00
—————— 038008

Dimensions are given in inches

Recommended dimensions to mate Adaptor.

GR EXPERIMENTER REFERENCES: Copies of articles
%overing entire GR900 line available free. Ask for reprint
118.

Printed in U.S.A

FORM 0900-0166A
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f SPECIFICATION f

Frequency: Dc to 1 GHz.

Electrical: IMPEDANCE: 75 £ nominal.

Mechanical: DIMENSIONS: 2.9 in (74 mm) long; 1.06 in. (27 mm)
dia. WEIGHT: 0.2 Ib (0.1 kg) net 1 Ib (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.

GR90O PRECISION COAXIAL COMPONENTS

DESCRIPTION

The Type 900-QWPL Adaptor comprises a Type
900-BT (75 §2) 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 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 §2) 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.

1.04
[+ 4
z .02
@ /"\—J
- SCTYPICAL [PAIR
g 250 500 750 1000 1500 2000

FREQUENCY-MHz
900(7552):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.

General Radio

Type 900-QWPL(75¢.,
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-
mal use.

I010Z 0005 TR WHEN CONTRCT
FINGERS RRE ENGRGFD ON AN
0892 2:R ROD

.381=.00/ DIA.

| t=—— 42384004~
te——/. 780 r. 005

Dimensions are given in inches

Recommended dimensions to mate Adaptor.

GR EXPERIMENTER REFERENCES: Copies of articles
covering entire GR900 line available free. Ask for reprint
E115.

2

714 540-9830

Printed in U.S.A.
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( SPECIFICATION
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Copyright, 1972, by General Radio Company, Concord, Mass., U.S.A.

Frequency: Dc to 1 GHz,
Electrical: IMPEDANCE: 75 £ nominal.

Mechanical: DIMENSIONS: 2.62 in. (67 mm) long; 1.06 in. (27 mm)
dia. WEIGHT: 0.2 Ib (0.1 kg) net, 1 Ib (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.

Type 900-QWPS (75 Q,

COAXIAL
ADAPTOR

75 OHMS

@General Radio

JULY 1972 FORM 0900-0167A

GR90O PRECISION COAXIAL COMPONENTS

DESCRIPTION

The Type 900-QWPS Adaptor comprises a Type
900-BT (75 §2) 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 (75 £2) 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.

1.04
-~ ITYPICAL PAIR
a 1.02 /

1.01

250 500 750 1000 1500 2000
FREQUENCY-MHz

900(750)-3

General Radio

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.

NEW YORK (N.Y
CHICAGO 312
TORONTO 416
GRASON-STA

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.

O726 2. 0005 D1 WHEN CoNTRCT

FINGERS RRE FNGRGED On RN
0485 DR ROD

304 X.00] DIA—

fo——— .994 z.003

—— .08702.0005 D/A.

—— rm B84

P. —-- ——t

———

.063:.0024—‘ h— H#032.006 —J
=—-u:y590r.004

Dimensions are given in inches

Recommended dimensions to mate Adaptor.

GR EXPERIMENTER REFERENCES: Copies of articles
%ovexing entire GR900 line available free. Ask for reprint
115,

300 BAKER AVENUE, CONCORD, MASSACHUSETTS 01742

722 (N.J.) 201 791-8990 » BOSTON 617 646-0550
5 LOS ANGELES 714 540-9830

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., 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.
_______GR900

DESCRIPTION

The Type 900-W100, 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-W100 comprises a 50.0-ohm Type
900-BT Connector, a specially 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-W100 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-

v REFESE'XSE le— EFFECTIVE POSITION
AT WHICH
r——— 4.00cm— | RESISTANCE IS APPLIED
s\ .-
-

Cross section of the termination showing effective position
at which resistance value applies.

PRECISION COAXIAL COMPONENTS

SPECIFICATIONS

Frequency Range: Dc to 8.5 GHA
Dc Resistance: 100 ohms #0.3%.

Rf Resistance: 100.00 = (0.50 -+ 1.00 x fgu, to 1 GHz;
1.05 4 0.45 x fgg,, 1 to 8.5 GHz).

Position at which resistance value applies: Beyond GR900
connector reference plane — (4.00 =0.05) cm to 2GHz;
(4.02 — 0.01 x feuz £0.05) cm, 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: 315 oz. (100 g).

= Ry (1=K
- Rgc= 100000 +03%
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FREQUENCY -MHz

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-WO4 Open-
Circuit Termination, and the Type 900-W200 200-
Ohm Standard Termination. Thus these four units

Copyright, 1966, by General Radio Company, West Concord, Massachusetts, U.S.A.
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Type 900-W100
STANDARD
COAXIAL TERMINATION

100-OHMS

FEBRUARY 1966

Form 0900-0103A
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RF resistance (see chart).

comprise a set of calibration standards.

When the Type 900-W100 is uti lized to calibrate a
low-frequency bridge, the reference plane (4 cm 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 R(k-, (1 = K)
where K is a correction factor (given in the graph). §
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Position at which resistance value applies (see chart).
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The correction is a result of the distributed capacitance GR900 COAXIAL ELEMENTS AND EQUIPMENT
of the 4-cm [ength of line between !:he two reference ADAPTORS CONNECTOR AND CONNECTOR KITS
planes. A calibrated dc value of resistance (Rac), ac- ; % P
curate to within 0.19%, is provided on the individual e A pe e
calibration chart supplied with each unit. 900-Q874 Connects to GR874 9gg‘ns ka :’“i:i” §°":°°'°'K
g 3 900-QBJ Connects to type-BNC Plug 900-A GR oupling Hardware Kit
b T_he T};_Pe. 900Ciwu_)o Carﬂl also be used in th_edcah' 900-QBP Connects to type-BNC Jack 900-AC GR900 Contact & Coupling Hardware Kit
mtlog o ?me- OIII'Ialﬂl e ecliometers' .It pr;)w ei)ea 900-QCJ Connects to type-C Plug 900-AP GR900 Coupling Hardware & Center Tip
100-ohm reference level at a known point ( ] cm be- 900-QCP Connects to type-C Jack (for custom reference air line use)
yond the GR900 connector reference plane) in a 50- 900-QNJ Connects to type-N Plug 900-PKM GR900 Panel Mounting Kit
ohm system. 900-QNP Connects fo type-N Jack TERMINATIONS
Another use of the Type 900-W100 is as a cali- 900-QTNJ Connects to type-TNC Plug oy B
brated mismatch with a mismatch SWR of 2. As such 900-QTNP  Connects fo type-TNC Jack it T Se e
it provides magnitude calibration for high-frequency- 900-QMM)  Connects fo type-OSM Plug ik m ey
bridge, slotted-line and reflectometer systems. P OIS REATR L ek ORI AR
5 900-QSCJ Connects to type-SC Plug 900-WO Precision Open Circuit
(‘szsl;lzn ;Ised W’Cth Btgchycl:Je e%?())-chj:d%I;(;;)ersm():)o 900-QSCP Connects to type-SC Jack 900-WO4 Open Circuit (for standards)
T ) » IIJ ] ) ] 5 = 5% 0
W 100 converts to a 100-ohm standard in these other st Pragn Sh,or' i ) oy
line shucs: AIR LINES — PRECISION 200-WNC Reference Line Short Circuit
900-L10 Phase, Time-Delay & Impedance Standard — 10 cm 900-WNE Short Civfﬂli" (Coplanar with Type 900-WO)
MATING OF 900-L15 Phase, Time-Delay & Impedance Standard — 15 cm 900-WN4 Short Circuit (for standards)
[ = 900-130 Phase, Time-Delay & Impedance Standard — 30 ¢m 900-WR110 Standard Mismatch (VSWR = 1.1)
TYPE 900-BT Sms = "" 900-WR120  Standard Mismatch (VSWR = 1.2)
: — AIR LINES — REFERENCE 900-WR150  Standard Mismatch (VSWR = 1.5)
CONNECTORS 900-125 Ultraprecise Impedance Standard — 5 c¢m MISCELLANEOUS
. : 900-L26 Ulfraprecfse Impedance Standard — 6 cm 900-TOK GR900 Connector Tool Kit
Since only one locking nut may be used, one nut must SR Vitaprscise Lmpedunve. Shomdard - 7.9 cm 900-TUA Tuner (1.0-8.5 GHz)
be piaged-in thestorage positian, g S g 5 i BOIR o, Tiner 10,2825 Gt
> D, ; ¥ i Y i
A Tg e the-I};:Ckmﬁ mlt'- slide it back, until -the 900-L230 Ultro:recise Im:edunu Standard — 30 cm o i et ongucior R
Ef‘rea S engage"].d er"t tt re;.\d 't.!“)ad( Oﬁhthe Cent?'"l;g 0900-9509 Precision Outer-Conductor Tube
?gz;lf:]r;gn?t slide 1t to the riage at the rear of the 0900-9782 Adaptor Flange
B. 'Mov'e the locking nut of the other connector back. TYPE 900-lB  PRECISION SLOTTED LINE
Align the connectors axially and engage the teeth of TYPE 1640-A  SLOTTED LINE RECORDER SYSTEM
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. CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS

GENERAL RADIO COMPANY * WEST CONCORD, MASSACHUSETTS 01781

* NEW ENGLAND: 22 Baker Avenue ¢ METROPOLITAN NEW YORK: Broad Avenue ot Llinden * SYRACUSE: Pickard Building, East Molloy Road * PHILADELPHIA: Fort Washington Industrial Park
West Concord, Mass. 01781 Ridgefield, New lJersey 07657 Syracuse, New York 13211 Fort Washington, Pennsylvania 19034

* WASHINGTON ond BALTIMORE: 11420 Rockville Pike * CLEVELAND: 5579 Peorl Road * DALLAS: 2600 Stemmons Freeway, Suite 210 <« ORLANDO: 113 East Colonial Drive * SAN FRANCISCO: 626 Son Antonio Rood
Rockville, Moryland 20852 Cleveland, Ohio 44129 Dallas, Texas 75207 Orlando, Florida 32801 Mountain View, California 94040

¢ LOS ANGELES: 1000 North -Seward Street * CHICAGO: 6605 West North Avenue * TORONTO: 99 Floral Parkwoy * MONTREAL: Office 395 1255 Laird Boulevard
Los Angeles, Californio 90038 Ock Park, Illinois 60302 Toronto 15, Ontario, Conada Town of Mount Royal, Quebec, Conade




Frequency Range: Dc to 8.5 GHz.
Dc Resistance: 200 ohms £0.3%.
Rf Resistance:

200.00 = (1.00 + 2.00 x fgy,) to 1 GHz;
200.00 = (2.10 + 0.90 x fgu,) 1 to 7 GHz;
200.00 -+ 8.40 or —{8.40 + 7.20 (feuz — 7)1}
7 to 8.5 GHz.

GR900

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-

GR900 REFER
POOETE S l— EFFECTIVE POSITION

AT WHICH
RESISTANCE IS APPLIED

4.00cm

.

N 2 . ¥ / 7

: =

! 1

Cross section of the termination showing effective position
at which resistance value applies.

PRECISION COAXIAL COMPONENTS

D00-Wgoo -
Position at which resistance vol( plies: Beyond GR900

connector reference plane—', 0 £0.05) cm to 2GHz;
(402 — 0.01 x feuz =0.05) cm, 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: 315 oz. (100 g).

CAUTION

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

i R= Ry (1-K) /
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Correction factor K for Type 900-W200 resistive component at
GR900 reference plane (above 5 MHz). Below 5 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 100-ohm resistances of the Type 900-WN4
Short-Circuit Termination, the Type 900-WO4 Open-
Circuit Termination, and the Type 900-W100 100-
Ohm Standard Termination. Thus these four units

Copyright, 1966, by General Radio Company, West Concord, Massachusetts, U.S.A.
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RF resistance (see chart).

comprise a set of calibration standards.

When the Type 900-W200 is utilized to calibrate a
low-frequency bridge, the reference plane (4 cm 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 Rd(- (1 e K)
where K is a correction factor (given in the graph).
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Position at which resistance value applies (see chart).
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Th. orrection is a result of the distributed capacitance GR900 COAXIAL ELEMENTS AND EQUIPMENT
of the 4-cm length of line between the two reference ADAPTORS CONNECTOR AND CONNECTOR KITS
planes. A calibrated dc value of resistance (Rac), ac- : ;
curate to within 0.1%, is provided on the individual Fope Bossiagonn T Fexciep
calibration chart supplied with each unit. 900-Q874 Connects to GR874 900-BT GR900 PI'QCIS.IOH Connector :
¢ i 900-QBJ Connects to type-BNC Plug 900-AB GR900 Coupling Hardware Kit
T_he Type_ 900'W290 can also be used in the cali- 900-QBP Connects to type-BNC Jack 900-AC GR900 Contact & Coupling Hardware Kit
bration of time-domain reflectometers. It provides a 900-QC)J Connects 16 type-C. Piog 900-AP GR900 Coupling Hardware & Center Tip
200-ohm reference level at a known point (4 cm be- 900-QCP Connects to type-C Jack {for custom reference air line use)
yond the GR900 connector reference plane) in a 50- 900-QNJ Connects to type-N Plug 900-PKM GR900 Panel Mounting Kit
ohm system. 900-QNP Connects to type-N Jack
Another use of the Type 900-W200 is as a cali- 900-QTNJ Connects fo type-TNC Plug e e
brated mismatch with a mismatch SWR of 4. As such 900-QTNP Connects fo type-TNC Jack — AT A
it provides magnitude calibration for high-frequency- 00-QMML... Cannects to type-OSM Rivg #90-W199 JO%.Q8m, Standard
bridge, slotted-line and reflectometer systems. 900-QMMP Connects to type-OSM Jack 900-W200 200-Ohm Standard
z 900-QsCJ Connects to type-SC Plug 900-WO Precision Open Circuit
When used with the Type 900-Q Adaptors (to 900-QSCP Connects to type-SC Jack 900-WO4 Open Circuit (for standards)
GR874, N, TNC, BNC, C, etc.), the Type 900- 900-WN Precision Short Circuit
WZOQ converts to a 200-ohm standard in these other AIR LINES — PRECISION bkl Rl e
line sizes. ircui ith Type 900-WO!
900-L10 Phase, Time-Delay & Impedance Standard — 10 c¢m 900-WNE Short Circuit (Coplanar with Type 900-WO)
900-L15 Phase, Time-Delay & Impedance Standard — 15 ¢cm 900-WN4 Short Circuit (for standards)
MATING OF 900-130 Phase, Time-Delay & Impedance Standard — 30 cm  900-WR110  Standard Mismatch (VSWR = 1.1)
900-WR120 Standard Mismatch (VSWR = 1.2)
TYPE 900-BT AIR LINES — REFERENCE 900-WR150  Standard Mismatch (VSWR = 1.5)
CONNECTORS 900-LZ5 Ultraprecise Impedance Standard — 5 cm MISCELLANEOUS
900-L26 Ultraprecise Impedance Standard — 6 e¢m 900-TOK GR900 Connector Tool Kit
900-LZ7H Ultraprecise Impedance Standard — 7.5 ¢cm
Since only_ one locking nut may beused, one nut must 900-1LZ10 Ultraprecise Impedance Standard — 10 ¢cm g :::: :uner (:)'25 a':scg::
be placed in the storage position. 900-L215 Ultraprecise Impedance Standard — 15 cm L une.r'( A o z)
A. To store the locking nut, slide it back until the 900-1Z230 Ultraprecise Impedance Standard — 30 ¢m 0900-9508 Prec:nion faner-Conductor Rod
threads engage. Then thread it back off the centering 0900-9509 Precision Outer-Conductor Tube
gear ring and slide it to the ridge at-the rear of the 0900-9782 Adaptor Flange
coupling.nat PRECISION SLOTTED LI
B. Move the locking nut of the other connector back. ki S b B -
Align the connectors axially and engage the teeth of TYPE 1640-A  SLOTTED LINE RECORDER SYSTEM
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

i s > CONSULT YOUR GENERAL RADIO CATALOG FOR DETAILS
of the mating connector, and hand tighten.

GENERAL RADIO COMPANY * WEST CONCORD, MASSACHUSETTS 01781

* NEW ENGLAND: 22 Baker Avenue * METROPOLITAN NEW YORK: Broad Avenue at Linden * SYRACUSE: Pickard Building,

East Molloy Road * PHILADELPHIA: Fort Washington Industrial Park
West Concord, Mass. 01781 Ridgefield, New Jersey 07657

Syracuse, New York 13211 Fort Washington, Pennsylvania 19034

* WASHINGTON ond BALTIMORE: 11420 Rockville Pike * CLEVELAND: 5579 Pearl Rood * DALLAS: 2600 Stemmons Freeway, Suite 210 * ORLANDO: 113 East Colonial Drive * SAN FRANCISCO: 626 San Antonio Road
Rockville, Maryland 20852 Cleveland, Ohio 44129 Dallas, Texas 75207 Orlando, Florida 32801 Mountain View, California 94040

* LOS ANGELES: 1000 North -Seward Street * CHICAGO: 6605 West North Avenue * TORONTO: 99 Floral Parkway
Los Angeles, California 90038 QOak Park, Illinois 60302

* MONTREAL: Office 395 1255 Laird Boulevard
Toronto 15, Ontario, Canado Town of Mount Royal, Quebec, Canada ol




CAUTION

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

Copyright, 1971, by General Radio Company, Concord, Mass., U.S.A.

GR9OO° PRECISION COAXIAL ELEMENTS

DESCRIPTION

The Type 900-W75 75-Ohm Standard Termination
is an extremely low-VSWR, broadband device useful
from dc to 9 GHz. It comprises a specially derived,
continuous transition, a precision cylindrical resistor,
and a Type 900-BT (75-Ohm) Precision Coaxial

Connector. The VSWR specification and a typical
VSWR characteristic are shown below.

104

£ | SPECIFICATION TYPICAL .
SO B
>
/_‘_—‘
100
o ! 4 6
FREQUENCY — GHz w7t

VSWR characteristic of the Type 900-W75 75-Ohm Standard
Coaxial Termination.

General Radio

CONCORD. MASSACHUSETTS 01742

SPECIFIC. ONS

Frequency Range: Dc to 9 GHz.

Leakage: Better than 130 dB below signal.

VSWR: 1.005 + 0.005 x fauz up to 1 GHz.

DC Resistance: 75 ohms *0.3%.

Maximum Power: 1 watt with negligible change; 5 watts
without damage.

Temperature Coefficient: Less than 150 ppm/°C.

Dimensions: Length, 2 inches (51 mm); maximum diam-
eter, 1-1/16 inch (27 mm).

Net Weight: 3-1/2 ounces (100 grams).

Printed in U.S.A.

DC TO MICROWAVE

The terminating element is a highly stable,
deposited-metal-film resistor with a dc resistance of
75 ohms +0.3% and a temperature coefficient of
less than 150 ppm/°C. The change of resistance
and VSWR versus beating 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 reflectom-
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 Joad.

Type 900-W75(750Q)
STANDARD

COAXIAL TERMINATION

75 OHMS

April 1971

GENERAL RADIO COMPANY

CONCORD, MASSACHUSETTS

MATING OF GR900® 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.

BOSTON 617 646-0550 / CHICAGO 312 992-0800 / LOS ANGELES 714 540-9830
NEW YORK (N.Y.) 212 964-2722 (N.J.) 201 943-3140 / WASHINGTON, D.C. 301 8815333
TORONTO 416 252-3396 / ZURICH (051) 47 70 20

Form 0900-0161A

™ /J 28 ~ 7777



900- WN

( SPECIFICA/ ONS
Frequency Range: Dc to 9 Gc. Type 900-WN
Reflection Coefficient: Greater than 0.999,
Location of Short Circuit: At Type 900-BT connector PRECISION
junction.
Leakage: Better than 130 db below signal. COAXIAL

Dimensions: Length, 1-1/16 inch (27 mm); maximum diam-
eter, 1-1/16 inch (27 mm).
Net Weight: 2-1/2 ounces (75 grams).

SHORT-CIRCUIT TERMINATION

CAUTION

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

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

November, 1963 OCTOBER 1963

FORM 0900-0250A

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

PRECISION COAXIAL ELEMENTS

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

DC TO MICROWAVE

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

POSITION OF SHORT CIRCUIT

/.

Cross section of a Type 900-WN Short-Circuit Termination
mated with a Type 900-BT connector.

GENERAL

* METROPOLITAN NEW YORK Broad Ave at Linden

Ridgefield. N J
* CLEVELAND 5579 Peor! Rd
Cleveland 29, Ohio

¢ LOS ANGELES: 1000 North Seword St
Los Angeles 38 Cal

* SYRACUSE: Pickard Bldg., East Molloy Rd
* DALLAS: 2501-A West Mockingbird Lone

* CHICAGO: 6605 West North Ave

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
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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. When
used with the Type 900-L Precision Air Lines, Type
900-WN Short Circuits provide coaxial-line reactance
standards.

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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Rockville, Maryland
+ SAN FRANCISCO: 1186 Los Altos Ave
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Characteristic Impedance of Interr. saxial 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. 1, Jan., 1965; Vol. 39, No. 6, June, 1965; Vol. 39,
No. 7, July, 1965.

SPECIFICATIONS
Frequency Range: Dc to 8.5 GHz.
Reflection Coefficient: Greater than 0.996 at GR900 connector
reference plane.
Location of Short Circuit: 4.00 =0.01 cm beyond GR900 con-
nector reference plane.

CAUTION

THE CONTACT SURFACES OF THE INNER AND OUTER
CONDUCTORS MUST BE PROTECTED, AS NICKS OR

DENTS CAN IMPAIR ELECTRICAL PERFORMANCE.
Copyright, 1966, by General Radio Company, West Concord, Massachusetts, U.S.A. Panted v U.S.A
rinte m DA

" GR90O PRECISION COAXIAL COMPONENTS

DESCRIPTION

The Type 900-WN4 Precision Short-Circuit Termina-
tion presents a low loss short circuit 4.00 cm. 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-

GR900 REFERENCE PLANE

POSITION OF
SHORT CIRCUIT

Pan |

E
7 4.02
§%4.on , Cross section of a Type 900-WN4.
EE” 4.00! ‘
o8
=2 399 .
25 e ductor is centerless-ground, silver-layered brass rod
EE % P pedbenerien | 7T Camem 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.

Position of short circuit with respect to the
GR900 reference plane.

L200-WN4 'S

PRECISION COAXIAL
SHORT- CIRCUIT

TERMINATION
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APPLICATIONS

The Type 900-WN4 Precision Short-Circuit Termina-
tion is used with the Type 900-WO4 Precision Open-
Circuit Termination to establish short- and open-
circuit reference planes coincident within 0.02 cm.
over the dc 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
Type 900-W100, 100-ohm, and Type 900-W200, 200-
Ohm Standard Terminations. This group of termina-
tions, the Types 900-WN4, -WO4, -W100, and
-W200, provides calibrated resistance standards of 0,
o0, 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.

Copyright, 1965, by General Radioc Company, West Concord, Mass., U.S.A.

GR900

DESCRIPTION L
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 coeﬂ?cient is
0.999, or greater, to 9.0 G¢/s.

The device comprises a precision-machined, silver-
plated, brass slug, gold-plated for tarnish protection,

REFERENCE PLANE——I TYPE s’oo'wnc>

A

i

CENTERING PIN
Cross section of a Type 900-WNC Short-Circuit Termination
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Ock Park, Illinois 60302 Dalles, Texos 75235
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SPECIFICATIONS
Frequency Range: DC to 9 Gc/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, 1-1/16 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. 11,
November, 1963 ; Volume 39 No. 1, January, 1965.

Printed in U.S.A.

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

Syracuse, New York 13211

® LOS ANGELES: 1000 North Seward Street ® SAN FRANCISCO: 1186 Los Altos Avenue

Los Angeles, California 90038 Las Altos, California 94022

O0b-WNC

® TORONTO: 99 Floral Parkway

Type 900-WNC
PRECISION
COAXIAL

»
P

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.

WEST CONCORD, MASSACHUSETTS 01781

9 Pearl Road
and, Ohio 44129

@ ORLANDO: 113 East Colonial Drive
Orlando, Florida 32801

® MONTREAL: Office 395 1255 Leird Boulevard

Toronto 15, Ontario, Conada Town of Mount Royal, Quebec, Canada



CAUTION
THE CONTACT SURFACES OF THE INNER AND
OUTER CONDUCTORS MUST BE PROTECED, AS

NICKS OR DENTS CAN
PERFORMANCE.

IMPAIR ELECTRICAL

Copyright, 1965, by General Radio Company, West Concord, Mass., U.S.A.

DESCRIPTION
This termination is a very low-loss short circuit
offset electrically 0.26 cm 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 Ge/s.

The device consists of a precision-machined, silver-
plated, brass slug, gold-plated for tarnish protection,

ACTUAL POSITION OF SHORT ClRCUIT——i TYPE 900-WNE

_.l - 0.26¢cm
NOMINAL JUNCTION

Cross section of a Type 900-WNE Short-Circuit Termination
mated with a Type 900-BT connector.
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SPECIFICATIONS
Frequency Range: DC to 9 Gc/s.
Reflection Coefficient: Greater than 0.998.
Location of Shert Circuit: 0.26 *0.005 cm 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: 2-1/2 ounces (75 grams).

GENERAL RADIO EXPERIMENTER REFERENCES:
Volume 37 No. 2 & 3, February-March, 1963 ; Volume 37 No. 11,
November, 1963 ; Volume 39 No. 1, January, 1965.

Printed in U.S.A.

with GR900 inner and outer conductors set ahead of
it by 0.26 cm. The termination is fitted with neces-
sary GR900 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 Precision 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-

Syracuse, New York 13211

® SAN FRANCISCO: 1186 Los Altos Avenue

Los Angeles, California 90038 Los Altos, Californic 94022

WEST CONCORD,

Rockville Pike at Wall Lane
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Type 900-WNE
PRECISION
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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 | sl ot
CONNECTORS I

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.

MASSACHUSETTS 01781
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Copyright, 1963, by General Radio Company, West Concord, Mass.

PRECISION COAXIAL ELEMENTS

CAUTION
THE CONTACT SURFACES OF THE OUTER CON-
DUCTORS MUST BE PROTECTED, AS NICKS OR
DENTS CAN IMPAIR ELECTRICAL PERFORMANCE.

U.S.A.

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 coefh-
cient of 0.9995, or greater, to 9 Gc.

The Type 900-WO Open-Circuit Termination
comprises a closed-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.

/

N

EFFECTIVE POSTION
026cM-» l“or OPEN CIRCUIT

Cross section of a Type 900-WO Open-Circuit Termination
mated with a Type 900-BT connector.
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SPECIFICA (ONS

Frequency Range: Dc to 9 Gc.

Reflection Coefficient: Greater than 0.999.

Location of Open Circuit: 0.26 *0.02 cm beyond
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).

Type

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

Printed in U.S.A.
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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 ay 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: Dc to 8.5 GHz.

Reflection Coefficient: Greater than 0.996 at GR900 connector
reference plane.

Location of Open Circuit: 4.00 *=0.01 c¢cm 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-WO4 Precision Open-Circuit Termi-
nation presents an open circuit 4.00 cm beyond the
reference plane of the GR900 connector junction.
The Type 900-WO4 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 cm) over the full
0—8.5-GHz range.

APPLICATIONS
The Type 900-WO4 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;

SPECIFICATION ™|\ I
— TYPICALN

¢ 8

2
8
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o
©
®

DISTANCE FROM
EFERENCE PLANE-cm

4 5 6 7
FREQUENCY—GHz ?Eﬁg

@
Position of open circuit with respect to the GRP00 reference
plane.

GR90O PRECISION COAXIAL COMPONENTS

Characteristics Impedance of In'ernc?' wial Line: 50.0 ohms
*+0.1%. \
Leakage: Better than 130 dB below signal.

Dimensions: Length, 2% in. (59 mm); maximum diameter,
1% in. (27 mm).

Net Weight: 4 0z. (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.

0.05 /
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Correction factor K for Type 900-WOA4.
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3. to provide a reference plane coincident with
the reference planes of the Type 900-W100
100-Ohm and Type 900-W200 200-Ohm 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-WO4 provides
support for the inner conductor. A Type 900-WO4,
in combination with any one of the series of Type
900-LZ air lines, provides accurate incremental capac-

Copyright, 1966, by General Radio Compony, West Concord, Massachusetts, 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-
WO4 open circuit is coincident with that of the Type
900-WN4 short circuit within 0.02 cm, over the full
dc 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-WO4 is
coincident to those of the Types 900-W100 and
-W200 terminations, within 0.06 cm to 2 GHz and
0.20 cm 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-WO4 Open-Circuit Termination is
GR900 REFERENCE PLANE

<— EFFECTIVE POSITION
OF OPEN CIRCUIT

7077, >
7 » \(Q
N

4.00cm

=

et
Cross section of a Type 900-WO4.
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-y
also used as a capacitance standard in the calibration GR900 COAXIAL ELEMENTS AND EQUIPMENT
of bridges equipped with GR900 Connectors. The ADAPTORS CONNECTOR AND CONNECTOR KITS
capacitance of the Type 900-WO4 presented at its : iy =0
GR900 connector reference plane is given by Type Vameiion Jpe Ruston
C:CO (1+K) PF 900-Q874 Connects to GR874 900-BT GR900 Precision Connector
where C, is the value from the accompanying cali- 900-QBJ Connects to type-BNC Plug 900-AB GR900 Coupling Hardware Kit
bration chart (in the range 2.673 pF —__i:(),zj%), and 900-QBP Connects to type-BNC Jack 900-AC GR900 Contact & Coupling Hardware Kit
K is a correction factor. The capacitance is a result 900-QCJ Connects to type-C Plug 900-AP GR900 Coupling Hardware & Center Tip
of the 4-cm length of line between the effective open- 900-QCP Connects to type-C Jack (for custom reference air line use)
circuit reference plane and the GR900 connector 900-QNJ Connects to type-N Plug 900-PKM GR900 Panel M ounting Kit
rqferf:nce plane. The con:ection i§ a result of the 900-QNP Connects to type-N Jack TERMINATIONS
distributed nature of this capacitance; at higher 900-QTNJ Connects fo type-TNC Plug
frequencies the correction factor K is given in the 900-QTNP  Connects to type-TNC Jack PORW 0 SHChm. Sendatd
gmph 900-QMMJ Connects to type-OSM Plug 900-W100 100-Ohm Standard
The capacitance discussed above is the incremental TILCIGMAE. . CondeCls, 16 Syp8-O3M Juck F00:WLR) 200-Ohm Standard
capacitance introduced when a Type 900-WO4 is 900-QSCJ Connects to type-SC Plug 900-WO Precision Open Circuit
attached to a bridge where a guard circuit* is used L SN W RO T 900-w04 Open Circuit (for standards)
to eliminate the fringing capacitance, or when a short 900-WN Precision Short Circuit
circuit, such as a Type 900-WN, is used to establish AIR LINES — PRECISION 900-WNC Reference Line Short Circuit
a reference Plane' 900-L10 Phase, Time-Delay & Impedance Standard — 10 cm 900-WNE Short Circuit (Coplanar with Type 900-WO)
The fringing capacitance of a GR900 connector is 900-L15 Phase, Time-Delay & Impedance Standard — 15 cm  900-WN4 Short Circuit (for standards)
typically 0.170 -+ 0.005 pF. Therefore, the incre- 900-L30 Phase, Time-Delay & Impedance Standard — 30 cm 900-WR110 Standard Mismatch (VSWR = 1.1)
mental capacitance introduced when the initial 900-WR120  Standard Mismatch (VSWR = 1.2)
fringing capacitance is not balanced out is given AIR LINES — REFERENCE 900-WR150 Standard Mismatch (VSWR = 1.5)
aPPrOleately by (Cp—0,170 pF). 900-LZ5 Ultraprecise Impedance Standard — 5 c¢cm MISCELLANEOUS
.More accurate measurements can therc:efore be_ me.lde 900-1Z6 UI'rapre:ise Impedance Standard — 6 ¢m 900-TOK GR900 Connector Tool Kit
using the guard circuit, where the v:am_lble fringing 900-1Z7H Ultraprecise Impedance Standard — 7.5 cm 000-TUA Tuner (1.0-8.5 GHz)
capacitance of the initial balance 1s eliminated. 900-1Z10 Ultraprecise Impedance Standard — 10 e¢m R
ThHis fringi it : omewhat from 900-LZ15 Ultraprecise Impedance Standard — 15 cm hi ok Tove 003 o 2.9 Qg)
is fringing capacitance varies s r of
connector togco}anec‘ior since the connector inner- 900-1230 Ultraprecise Impedance Standard — 30 ¢m o PGS SmECa A R
U A S i B B P 0900-9509 Precision Outer-Conductor Tube
conductor contact is not seated in this configu ; poaediim RACAS THange
B o i B I VP %048 PRECISON SLOTED,LNE
July 1959. Available free as reprint No. E-113. TYPE 1640-A SLOTTED LINE RECORDER SYSTEM
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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.

Copyright, 1965, by General Radio Company, West Concord, Mass., U.S.A.

DESCRIPTION

The Type 900-WR110 Standard Mismatch presents
a nearly constant 1.10 VSWR mismatch into a 50.0-ohm
system over the broad frequency range from dc to
9 Gc/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 cm 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 dc resistance of
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Mismatch characteristic.

GR90OO PRECISION COAXIAL COMPONENTS

SPECIFIC?"ONS

Frequency Range: Dc to 9 Ge/s.

Leakage: Better than 130 dB below signal.

Mismatch VSWR: 1.1000 *= (0.0055 + 0.0110 X fac/s
to 1 Ge/s; 0.0115 + 0.0050 X fae/s, 1 to 9 Gc/s).

DC Resistance: 45.45 ohms *0.3%.

Maximum Power: 1 watt with negligible change; 5 watts
without damage.

Temperature Coefficient: Less than 150 ppm/°C.

Dimensions: Length, 2 inches (51 mm); maximum diam-
eter, 1-1/16 inch (27 mm).

Net Weight: 315 ounces (100 grams).
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45.45 ohms -+0.3% and a temperature coefficient of
less than 150 ppm/°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.

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

APPLICATIONS

The Type 900-WR110 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

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

THE CONTACT SURFACES OF THE INNER AND OUTER
CONDUCTORS MUST BE PROTECTED, AS NICKS OR
DENTS CAN IMPAIR ELECTRICAL PERFORMANCE.
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GR900

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 dc to
9 Gc/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 cm 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 dc resistance of
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Mismatch characteristic.
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SPECIFICQ"ONS

Frequency Range: Dc to 9 Ge/s.

Leakage: Better than 130 dB below signal.

Mismatch VSWR: 1.2000 %= (0.0060 —+ 0.0120 X fac/s
to 1 G¢/s; 0.0125 + 0.0055 X fee/s, 1 to 9 Ge/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/°C.

Dimensions: Length, 2 inches (51 mm); maximum diam-

eter, 1-1/16 inch (27 mm).
Net Weight: 315 ounces (100 grams).

Printed in U.S.A.

PRECISION COAXIAL COMPONENTS

41.67 ohms +0.3% and a temperature coefficient of
less than 150 ppm/°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

Ridgefield, New Jersey 07657

* DALLAS: 2600 Stemmons Freeway, Suite 210
Dallas, Texas 75207

6605 st North Avenue

900- WR 120

* ORLANDO

¢ TORONTO: 99 Floral Parkway
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Type 900-WR120
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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.

* PHILADELPHIA: Fort Washington Industricl Park
Fort Washington, Pennsylvania 19034
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* MONTREAL: Office 395 125

Town of Mount Royal, Que Conada
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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.
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GR90OO PRECISION

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 dc to
9 Gc/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 cm 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 dc resistance of

SPECIFICAi ONS

Frequency Range: Dc to 9 Gc/s.

Leakage: Better than 130 dB below signal.

Mismatch VSWR: 1.5000 = (0.0075 + 0.0150 X fac/s
to 1 Gc/s; 0.0155 + 0.0070 X fae/s, 1 to 9 Ge/s).

DC Resistance: 33.33 ohms *0.3%.

Maximum Power: 1 watt with negligible change; 5 watts
without damage.

Temperature Coefficient: Less than 150 ppm/°C.

Dimensions: Length, 2 inches (51 mm); maximum diam-
eter, 1-1/16 inch (27 mm).

Net Weight: 3145 ounces (100 grams).

Printed in U.S.A.

COAXIAL COMPONENTS

33.33 ohms +0.3% and a temperature coefficient of
less than 150 ppm/°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.
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Mismatch characteristic.

Low-loss adaptors to the hermoprodite GR874
connector, and to various other 50-ohm connector
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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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