Contents

SPECIFICATIONS
CONDENSED OPERATING INSTRUCTIONS
INTRODUCTION - SECTION 1
INSTALLATION - SECTION 2
OPERATION - SECTION 3
THEORY - SECTION 4
SERVICE AND MAINTENANCE - SECTION 5
PARTS LISTS AND DIAGRAMS

WARRANTY

We warrant that each new instrument manufactured and sold by us is free
from defects in material and workmanship, and that, properly used, it will per-
form in full accordance with applicable specifications for a period of two
years after original shipment. ‘Any instrument or component that is found
within the two-year period not to meet these standards after examination by
our factory, District Office, or authorized repair agency personnel, will be re-
paired or, at our option, replaced without charge, except for tubes or batteries
that have given normal service,

The two-year warranty stated above does not apply to either the Tektronix
Type RMB64 Oscilloscope or the Tektronix Type 2B67 Time Base; these
sections are covered by the one-year Tektronix warranty,

NOTE: The Tektronix Type RM564 Storage Oscilloscope and Type
2B67 Time Base Instruction Manuals must be used to supplement this
manual,
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Condensed Operating Instructions

INSTRUMENT TURN-ON,
Turn the SCALE ILLUM switch to the ON position,

MEASUREMENT PROCEDURE,

Determine the resolution desired for the measurement
(Section 4),

Determine whether a LORAN-C or a WWV-type signal
should be used (Section 4).

Line the ps MARKER up with the LORAN-C pulse (para-
graph 3.4) or line the WWV-type signal up with the 8 ms

PEDESTAL (paragraph 3.5).
RECORD THE RESULTS.

Record the delay reading from the syncronometer ina

log (paragraph 3.4.1).
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Figure 1-1. Panel

view of 1124 Receiver.

Specifications

HIGH-FREQUENCY RECEIVERS

Rf Frequencies: 2.5, 3.33, 5.0, 7.335, and 10 MHz. Any two are
selected by a front-panel switch.

Sensitivity: Better-than 3 uV.

Input Impedance: Approx 50 Q.

Max Input Signal: >100 mV.

Bandwidth: I-f 3-dB bandwidth approx 3 kHz; 3.0 MHz center
frequency of i-f amplifier and crystal filter.

Automatic Gain Control: Receiver output is within 6 dB for signal
change of 10 uV to 100 mV.

Image and I-f Rejection: >80 dB; all other spurious responses at
least 70 dB down.

LORAN-C RECEIVER

Center Frequency: 100 kHz; 3-dB bandwidth approx 20 kHz.
Sensitivity: 3 4V for S/N >2.

input Impedance: Approx 50 Q.

Max Input Signal: >100 mV.

Gain Control: 4 fixed steps, 60-dB total range.

Notch Filters: Two, front-panel screwdriver-control, 80 to 90 kHz

and 110 to 125 kHz (other ranges with internal-capacitor change).
Rejection >40 dB; 6-dB bandwidth <3 kHz.

EXTERNAL INPUT Intended for comparing other timing signals
with the GR 1123 comparator.

Sensitivity: Approx 0.5 V for full-screen deflection.

GENERAL

Front:Panel Controls: Amplitude (20-dB range), vertical position,
input-channel selector, gain; screwdriver controls: notch-filter tun-
ing (2), 1123 pedestal amplitude, and 1123 marker amplitude.

Connections: Front panel: audio output, approx 1 V, for monitor-
ing hf receiver. Rear panel (BNC connectors): Loran antenna, hf
antenna, ext-signal input, and pedestal, sync, and marker pulses
from 1123.

Power Required: 105 to 125 or 210 to 250 V, 50 to 60 Hz, 240 W.

Accessories Supplied: Storage-oscilloscope accessories, shielded-
cable set, 1124-P1 Antenna.

Mounting: 19-inch rack-mount.

Dimensions (width x height x depth): 19 x 7 x 18V2 in. (485 x
180 x 470 mm).

Weight: Net, 42 Ib (19.5 kg); shipping, ¢ 70 Ib (32 kg).

specifications — 1124-P1 Antenna

Center Frequency: 100 kHz.
Bandwidth: Approx-20 kHz at 3-dB points, with 50-Q load.

Dimensions (width x height x depth): 58 x 86 x 334 in. (1480 x
2200 x 96 mm).

Catalog
Number Description
11249701 I 1124 Receiver |
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Introduction—Section 1

1.1 PURPOSE . .

1.2 DESCRIPTION .

1.3 CONTROLS. . . . . .
1.4 ACCESSORIES SUPPLIED .
1.6 EQUIPMENT REQUIRED . .
1.6 ACCESSORIES AVAILABLE .

1.1 PURPOSE.

The purpose of the 1124 Receiver (Figure 1-1)
is to provide a convenient means of using transmitted
standard time and frequency signals for the purpose of
frequency standard calibration and time measurement,
The receiver assembly is designedto be used with the
GR Type 1123 Digital Syncronometer® time compar-
ator and a standard-frequency oscillator, such as the
GR Type 1115 Standard-Frequency Oscillator. Broad-
cast time information from WWYV, CHU, or Loran-C
can be used directly for setting and maintaining an
accurate local-time reference for synchronization of
data, satellite measurements or other applications
requiring a known time standard, In addition, regular
comparisons of the time keptlocally with the standard-
time transmissions allow frequency calibration of the
local oscillator,

1.2 DESCRIPTION.

The 1124 Receiver is a Tektronix RM564 Storage
Oscilloscope with the Tektronix Type 2B67 Time Base
and a General Radio receiver plug-in providing two
high-frequency channels, Loran-C, or external signal
for display with timing signals from the Type 1123
Digital Syncronometer. All receiver, sync and timing
signals are switched automatically when the measure-
ment switch is set for the desired function. Three
other high-frequency channel boards are supplied and
can be plugged in,replacing those installed for further
frequency changes. Allconnections to the receiver are
made through a terminal box on the rear of the oscil -
loscope. ‘

1.3 CONTROLS.

The controls and connectors for the Type 1124
Receiver plug-in are shown in Figures 1-2 and 1-3,
and identified in Tables1-1 and 1-2, The controls for
‘he Tektronix Type RM564 Storage Oscilloscope and
_ he Tektronix Type 2B67 Time Base, shown in Figure
1-1, are explained in their respective manuals,
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1.4 ACCESSORIES SUPPLIED.

The 1124 Receiver has two high-frequency rf
circuitboards mounted in the receiver plug-in., Three
high-frequency rf circuit boards of different frequen-
cies are suppliedas accessories, Eachboardis pack-
agedin a plastic casewitha suitable pad for protection.
The two most commonly used frequencies, as deter-
mined by the user, would be left in the receiver.

A Type 1124-P1 Antenna is supplied for use in
Loran-C reception.

Three shielded cables, thirty-six inches long
with BNC connectors, are supplied for connections
between the Type 1123 Digital Syncronometer and the
1124 Receiver (Figure 1-4).

1.5 EQUIPMENT REQUIRED.

The receiver is a companion instrument to the
Type 1123 Digital Syncronometer and Type 1115 Stand-
ard-Frequency Oscillator. The circuits are designed
to accept the pulses generated by the Type 1123 and it
is recommended that it be used. An oscillator with
specifications equivalent to those of the 1115 Oscillator
can be used to drive the 1123 Syncronometer,

A length of 50-Q coaxial cable to connect the
Type 1124-P1 Antenna to the 1124 Receiver is required.
If the high-frequency rf boards are to be used, a hf
antenna will have to be constructed for the desiredfre-
quency (Section 2).

1.6 ACCESSORIES AVAILABLE.

The time information from the 1123 Syncrono-
meter canbe printed for permanent record of an event's
happening by using the GR Type 1137 Data Printer.

The 1125 Parallel-Storage Unit to storetime-of-
day information from the 1123 and the 1399 Digital
Divider/Period and Delay Generator are alsoavailable
for use in a system.
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Figure 1-2. Front panel controls and connectors of the
receiver plug-in.

Figure 1-3. Rear panel control box jacks.

TABLE 1-1
FRONT PANEL
CONTROLS AND CONNECTORS
Figure 12 D .
'Reference Name escription

1 iy Screwdriver adjustment for lower frequency
Loran-C notch filter (sets center frequency).

2 Ro Screwdriver adjustment for lower frequency
Loran-C notch filter (adjusts null),

3 Ry Screwdriver adjustment for higher frequency
Loran-C notch filter (adjusts null),

4 f1 Screwdriver adjustment for higher frequency
Loran-C notch filter (sets center frequency).

5 MEASUREMENT Knob controlled rotary switch to select
measurement mode.

6 AMPLITUDE Knob controlled potentiometer to adjust
amplitude of receiver waveform on screen.

7 POSITION Knob controlled potentiometer to adjust
position of waveform on screen,

8 PEDESTAL AMPLITUDE Screwdriver adjustment to control the
pedestal amplitude from the Type 1123

. Digital Syncronometer.

9 MARKER AMPLITUDE Screwdriver adjustment to control marker
amplitude from Type 1123 Digital
Syncronometer,

10 LORAN GAIN Knob controlled rotary switch with 60-dB
total gain in four steps.

11 AUDIO OUTPUT Telephone jack. (Accepts Switchcraft No, 440
plug.)

12 - Plug-in securing knob.
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TABLE 1-2

REAR PANEL CONNECTORS

Fi 1-3
lejl"erreence Name Description
1 SYNC BNC jack for SYNC input from Type.1123
Syncronometer,
2 PEDESTAL | BNC jack for 8 ms PEDESTAL input from
Type 1123 Syncronometer.
3 MARK BNC jack for ps MARKER input from Type
1123 Syncronometer.
HF BNC jack for high-frequency antenna input,
LORAN BNC jack for Loran antenna input.
EXT BNC jack for external input of another time

signal for comparison with Type 1123
Syncronometer,

Figure 1-4. Etched-circuit boards and shielded cables.
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Installation—Section 2

2.1 RACKMOUNTING THERECEIVER . . . . . . . . . 21
2.2 POWER CONNECTIONS . .. 2-1
23 ANTENNAS . . . . . . . . . « . v v o v .29
2.4 CONNECTING THETIMINGPULSES . . . . . . . . 22
2.5 [INSTALLING A HF BOARD. .o 2-2

2.1 RACKMOUNTING THE RECEIVER.

The 1124 Receiver as supplied is to be mounted
according to Method1 as outlined in the Rackmounting
Section of the Tektronix RM564 Instruction Manual,
Slideout tracks or a cradle assembly are available
from Tektronix for mounting the receiver in a config-
uration other than that offered by the direct mounting
method. The over-alldimensions of the receiver are
given in Figure 2-1.
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Figure 2-1. Dimensions of the 1124 Receiver (inches).

2.2 POWER CONNECTIONS.

The ac power is supplied to the instrument
through the three-wire power cable and the three-
pronged plug atthe rear of the instrument. Conversion
for 230~V operation is explained in the Tektronix Type
RM564 Instruction Manual, Section 2, The power is
turned on by rotating the SCALE ILLUM control clock-
wise, away from the PWR OFF position,

2.3 ANTENNAS.
2.3.1 GENERAL.

The location of a receiving antenna should be
out in the open, away from any shielding effects, for
best operation., Power lines must be avoided to elim-
inate interference from radiation of power line fre-
quencies, If a permanent installation is used, make
certain that the antenna is oriented in the direction of
maximum signal strength from the station to be re-
ceived,

CAUTION

A suitable grounding system and light-
ning arrestor should be installed in
any system to protect the measurement
equipment.

2.3.2 LORAN-C.

The Type 1124-P1 Antenna supplied with the
receiver is designed for the reception of Loran-C
signals. It can be installed for reception from a fixed
direction or mounted on a rotator for direction adjust-
ment. Under normal conditions, the antenna can be
installed in a fixed direction determined by the loca-
tion of the nearest Loran-C station, The maximum
signal is received when either end of the antenna (A or
B, Figure 2-2) is in the direction of the transmitting
station.

| 58"
A B
7 "
23—>’ 853
2,4|| - —6
3
= 1" DIA 1124-8

Figure 2-2. Mounting the Type 1124-P1
Antenna.
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To mount the antenna in a permanent direction,
install the short section of pipe (6, Figure 2-2) supplied
into the bottom of the vertical antenna support (3, Fig-
ure 2-2) and tighten the four set screws (1, 2, 4, 5,
Figure 2-2). Mount the antenna into a permanent an-
tenna mount,

To mount the antenna on a rotator that accepts a
pipe adaptor, install the adaptor supplied (6, Figure
2-2) into the bottom of the vertical antenna support
(3, Figure 2-2) and tighten the four set screws (1, 2,
4, 5, Figure 2-2), Mount the pipe adaptor into rotator
clamps, If the rotator comes supplied with a piece of
pipe, attach this pipe to the bottom of the vertical
antenna support and tighten the four set screws.,

The feedline to the antenna should be 50-9 coax
(such as RG-58 C/U)with BNC connectors at each end
for connection to the antenna and receiver. The line
should be as short as possible, but any length up to
50 feet will not introduce much feedline loss into the
system (refer to the specifications for the feedline
used).

2.3.3 HF ANTENNA,

The reception of high-frequency time signals
will necessitate the installation of an antenna for the
desired frequency. The common one-half wavelength
long-wire antenna is the easiest to construct and in-
stall. The impedance at the end of a one-half wave-
length wire is 70 ohms, therefore, if an exact imped-
ance match is desired a balancing unit (balun) can be
constructed for conversion to 50 ohms. However, in
locations where the signal strength is reasonable, the
loss due to mismatch will not affect reception consid -
erably., Table 2-1 gives the lengths of one-half wave-
lengths at the standard frequencies,

———TABLE 2-1———

ONE-HALF WAVELENGTH
ANTENNA LENGTH
Frequency Length

(MHz)

2.5 188" 2"
3.33 141" 3"
5.0 94" 1"
7.335 64" 1"
10.0 47'

Horizontal polarization of the antenna is recom -
mended to maintain a good signal -to-noise ratio, This
configuration minimizes ground absorption losses and
attenuates many man-made interferences.

2.4 CONNECTING THE TIMING PULSES.

Connect one of the thirty-six inch length leads
of the Type 1124-0320 Shielded Cable set between the
8-ms PEDESTAL jack on the 1124 Receiver and the
8-ms PEDESTAL jack on Type 1123 Digital Syncro-
nometer (Figure 2-3), In the same manner, connect
the ps MARKER jacks and the SYNC jacks from the 1123
Syncronometer to the 1124 Receiver,

2.5 INSTALLING A HF BOARD.

The receiver has two high-frequency rf boards
installed at shipping, 3.33 MHz and 5.0 MHz. To
install a different frequency board, 2.5, 7.335, or 10
MHz, one of the present boards must be removed and
the desired frequency board installed. Refer to para-
graphs 5.5, 5.6 and 5.7 for replacement instructions.

2-2 INSTALLATION

SYNC SYNC
M SEC MARKER MARK
8 ms
PEDESTAL PEDESTAL

| MHz 100 kHz 100 kHll | MHz i [ 3

GR 11IS .
STANDARD- GR 1123 GR 1124

FREQUENCY DIGITAL RECEIVER

OSCILLATOR SYNCRONOMETER
~

CONNECTING CABLES
SUPPLIED WITH 1123

CONNECTING CABLES
SUPPLIED WITH 1124 1124-9

Figure 2-3. Connecting the timing pulses.




Operation—Section 3

3.1 GENERAL. . . . . . . . . ... 3-1
3.2 SELECTING THE DESIRED FREQUENCY . 3-1
3.3 ANTENNA ADJUSTMENTS . .o 3-2
3.4 LORAN-C MEASUREMENTS . 3-2
3.5 WWV-TYPE MEASUREMENTS . 3-4

3.1 GENERAL.

This section gives a step-by-step procedure for
the operation of the receiver. Procedures for both
Loran-C and WWYV-type signals used for time and
frequency calibrationare given indetail, Itis assumed:
that the installation procedures of Section2 have been
completed. The general principles involved are the
same regardless of the station or receiver frequency
used: a standard-time signal is compared with a local-
time signal for the purpose of frequency calibration or
timedetermination. Section 4 should be consulted fora
detailed explanation of the procedures used in this
section,

3.2 SELECTING THE DESIRED FREQUENCY.

To select the frequency to be used for standard-
ization, rotate the MEASUREMENT control on the
receiver plug-in to the desired setting (HF1, HF2, or
LORAN-C). Note that the operator can initially select
which of the five available rf boards will occupy posi-
tions HF1 and HF2 (paragraph 2,5). All Loran-C sta-
tions are on the same frequency, i.e. 100 kHz, Three
WWYV frequencies and two CHU frequencies are pro-
vided to allow use of a receiver frequency that will
provide the best signal in a particular geographical
area,

) B LORAN C 100 kHz Nantucket WWV 5 MHz CHU 7335 kHz
DATE TIME t TIIV;E DELAY At ERROR TIME TIME DELAY - /A: TIME TIME DELAY At
(us) (parts in 10*°) (us) (us)

OF29" (000 24h  X2723925 28,9 13.35 | 10)5 1983700 30.0| 1030 3856300 300

Moy /1000 720  x2745%3 9.8 230 | 015 1984930.0 60-0| 1030 3856700 60,6
2 /000 24h Y27974.5 7.2 199 | Jor5 1984500 20.0| 1030 385710.0 20.0
3 1000 24h  x27489.7 5.2 076 | 70/5 1924700 20.0| 1030 3%5720.0 0.0
4 1000 24h  x27500.6 0.9 4).26 10/5  ]1924%0.0 0.6 | 1030 385730.0 0.0
5 000 AN x27%0%3% 77 +0.893 | )5 1984900 10,0 | 103D Awfé%/m
8 1000 72h  x27503.6 4.7  -0.8] | )15 19 480.0 100 | 1030 2207 ﬂwma
G 1000 A IRALURENTHNT 1015 (’j;‘”//’“ 1030 _fadin:
/0 /000 <~ X27488.4 15,2 -0.877 | /1075 Y8470 10,0 | 1030 Y%
11 (000 24N X27477.9  Jp.5 =122 | )p/5 19%460.0 0.0 | 1030 357100 20.0
12 1000 240 x279¢4.5 )34 -1L.55 | 7015 1984950.0 ]0.O | 103D 3857000 0.0
/8 c00 T2h X27497.5 468 -2.58 |)0/5 198380.0 70.0 | 1030 3256400 0.0
16 1900 A0caes Lrsbralie 1015 198350.0 30,0 | 1030 snuisid
17 1000 98h x27%4).0 567  =3:2%8 | 005 1983200 30,0 | 1030 385590.0 50.0
18 /000 240 X27309.3 3).7  -3.68 |10)5 198290.C 300|030 3855£0.0 30.0
191000 240 xew15.4 339 -3.93 | ,0/6 198260.0 300 | 1030 3855300 30.0
22 0CO 72h  x27262.5 129 =4.98 | 1015 193130, 0 )30.0 | /030 3%5400.0 130.0
23 jorn me EaNORMeNT | 1015 2l 1030 obseune!
24 do0 A8 h x27162.% 9.7 =576 | 1015 mdgec! 1030 _fclvr
25 jO00 24k 'x27110.0 52.2 -6.2 1015 197980.0 1500 | 030 3¢5250.0 150.0
25 /030 RESET- 05cwAToR 413 (Srom 1425 Jo 1438)
25 1100 X27112.2
25 1200 Ih xotnd4 22tz ‘
26 1200 240 X27/63.7 493 15,92 |1215 199030,0 50.0 |1230 3%5300.0 50.0
29 1200 72n  x272827 N9 *4.59 1215 /98150.0 120.0 |1230 3254200 120.0

Figure 3-1. Sample log for standard-time and frequency measurements.
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3.3 ANTENNA ADJUSTMENTS.

A stationary antenna will not need adjustment,
however, if the receiving antenna has been installed
on a rotator, rotate the antenna in the direction of the
transmitting station for maximum signal strength from
the transmitting station.

3.4 LORAN-C MEASUREMENTS.
3.4.1 GENERAL.

The general measurement technique is to align
the Type 1123 Syncronometer pSEC MARKER pulse
with a reference point (positive or negative peak, or
zero crossing) of a 100-kHz Loran-C pulse. A record
log (Figure 3-1), should be made of the delay reading
and, after a time interval sufficient for the precision
desired, the alignment is repeated. The difference in
delay readings, At, divided by the measurement inter -
val, t, gives the oscillator frequency offset, Af (i e Af_
f "t
At). A regular measurement (daily, etc.) will give

t

the drift rate of the oscillator. The logged values of
frequency offset can be plotted to give a visual repre-
sentation of the oscillator's drift rate (Figure 3-2).
The precision of the measurement and the minimum
interval required are dependent on the quality of the
received signal and on the frequency offset and drift
rate of the oscillator, For a given available-signal
resolution, an oscillator with a larger frequency off-
set will require a shorter interval to produce a de-
tectable time error (Figure 3-3).

Until January 6, 1969, the US East Coast Loran-C
transmissionwill be on the 10-group-per -second (SSO)
repetition rate, With this rate, relatively simple time
comparisons can be made with the 10-Hz timing pulses
from the 1123 Digital Syncronometer. An example of
using this measurement technique for frequency stand-
ardization with any chain operating at the 10 -group-per -
second rate is given in paragraph 3.4.2, After January 6,
1969 or for use of any other Loran-C rate for time or
frequency calibration, refer to paragraph 3.4.3.

The measurement resolution available will depend
considerablyon the quality of the signal received. With
strong signals (distances under a few hundred miles,
Figure 4-2), resolution of about 100 ns is possible, while
greater distances will decrease the signal-to-noiseratio
sothatat 600 to 700 miles only a few ps resolution may
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Figure 3-2. Typical curve plotted from data taken during a drift run.

3-2 OPERATING PROCEDURE

be possible (Figure 3-7). At considerable distances
(greater than 1000 miles) noise can be great enough to
preventidentification ofa particular cycle of the Loran
signal and limit resolutionto +10us (i.e.,*1 cycle, Fig-
ure 3-4), .
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Figure 3-3. Precision of measurement versus resolution
and time interval.

1124-18

Figure 3-4. Typical Loran-C signal reception
when the envelope is used for
measurement (200 us/div ).

3.4.2 TYPICAL MEASUREMENTS (10 GROUP/SEC-
OND RATE).

To make a measurement with any 10-group-per -
second repetitionrate chain, such as the US East Coast
Chain before January 6, 1969, proceed as follows:

a. Setthe MEASUREMENT switch to LORAN-C.

b. Set the LORAN GAIN control to the second
position in the clockwise direction. (Canbe increased
by clockwise rotation as, required.)

NOTE

Use the minimum fixed gain thatwill
allow a sufficient vertical deflection
with the AMPLIFIER control,

.¢. Turn the receiver power ON.

d. Set the STORE switches to the NON STORE

position,

e. Set the SLOPE to +,

f. Set the COUPLING to AC SLOW.

g. Set the SOURCE to INT.

h. Set the MODE to NORM.

i. Set the INTENSITY control for mid range.

j. Set the TIME/DIV.control to 10y SECCAL-

IBRATED.,
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