
OPERATING INSTRUCTIONS

TYPE 1156-A

DECADE SCALER

GENERAL RADIO COMPANY

c

-i
-<-c
m





• CONTENTS

Section 1 IN.TRODUCTION.............................................. 1

Section 2 INST ALLATIOH . . . . . . . .. . . .. . . . . .. . . .•. . . . .. .•. . .. •... . . .. 7

Sec';on 3 OPERATING PROCEDURE 13

SecHon 4 PRINCIPLES OF OPERATION.........•.....•.....•....•....... 17

SecHon S SERVICE AND MAINTENANCE ..........•......•............... 25

• CONDENSED OPERATING INSTRUCTIONS

CAUTION

Be sure the LINE switch on the rear of the
instrument is set for the proper line voltage ..

a. Connect the Type 1156~A Decade Scaler to the power line and to the
frequency meter (or other instrument).

b. Turn the POWER switch on,

c. Set the SENSITNITY control for the desired sensitivity and attach
the input signal to the INPUT connector.

d. Set the TRIGGER LEVEL conttol fot ptopet triggering. The TRIGGER
LEVEL control will normally be set with the white dot straight up.

• SPECIFICATIONS

Frequency Impedance Remarks

INPUT "Dc to 100 Me/s 50 or 500 n VSWR: 1.1 max ot 100 Me/s
(SO QI.
Reflection: 10% max with
O..4-ns step (50 m.

OUTPUT Dc to 10 Mcls 250 n Approximately square-wave
output, 20 mA; 1 Y into
50 il, aver 5 Y open circuit,
all p-to-p.

Sensitivity: 0.1, 0.2, 0.5, and 1 V, p-to-p, at 50 n; 1 V, p-to-p, at
500 n. Maximum input is 20 times sensitivity or ~ W, which­
ever is smaller.
GENERAL
Power Required: 105 to 125 or 210 to 250 V, 50 to 60 cis, 15 W.

Terminals: GR874 Locking Connectors. For connection to other
types of coaxial connectors, use a locking adaptor, which locks
securely in place, yet is easily removed.

Accessories Supplied: TYPE CAP-22 Power Cord, spare fuses.
Accessories Available: TYPE 874-K Coupling Capacitor for ac
coupling to input or output connectors.
Mechanical Data: Rack-Bench Cabinet

Net S~ping
Width Height Depth Weight eight

Model
,n mm tn mm tn mm lb kg lb kg

Bench 19 485 2Y. 54 12 'A 315 10* 4.9 25 11.5

Rack 19 485 PA 45 1P1i6* 288 10 3A 4.9 25 11.5

General Radio Experimetel' reference: Vol 39, No.9, Sept. 1965
U. S. Patent No. 2,548,457

'" Behind panel
.... Dc to 125 Mcl s at reduced sensitivity (300 mV).





• 1.4 FRONT-PANEL CONTROLS AND CONNECTORS

2
,INPUT CONTROLS

I 3 4

1 POWER. Two-position toggle switch. Applies line voltage to in­
strument.

2 OUTPUT GR874 recessed locking connector; can be moved to the
rear. Output is 30-mA, p-to-p, square waves (1.5V into
50U, 5V into open-circuit). Output frequency is de to
10 Mc/s (1/10 of input frequency).

3 TRIGGER LEVEL. Continuously adjustable potentiometer. Adjusts for
proper triggering over a wide range of input wave shapes.

4 SENSiTiViTy, ..... Five-position rotary switch. Sets input impedance and
sensitivity: 0.1, 0.2, 0.5, or IV, p-tc-p, at 50n or IV,
p-to-p, at 5000.

5 INPUT GR874 recessed locking connector; can be moved to the
rear. Input capability is de to 100 Me/s. Maximum input
is 20 times SENSITIVITY control setting or ~W, which­
ever is smaller.
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• 1.5 REAR-PANEL CONTROLS AND CONNECTORS

1 INPUT Hole and snap-in cover plate; optional locatio,n of IN­
PUT connector.

2 OUTPUT., Hole and snap-in cover plate; optional location of OUT­
PUT connector.

3 LINE Two-position slide switch. Selects line voltage range,
115 V or 230 V.

4 Power connector Three-pin male connector. For connection to power line.
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.1.6 ACCESSORIES AND SUPPLEMENTARY EQUIPMENT AVAILABLE

AC COUPLER
For ac coupling to the INPUT or OUTPUT connectors,
the Type 874-K Ot 874-KL (locking connectors). Coupl­
ing Capacitor is available.

4-Me DIGITAL FREQU ENCY METER
For digital frequency measurements from 10 cis to
-4 Me/5, the Type 1150 Digital Frequency Meter can be
ilsed with the decade scaler.

4-Me DIGITAL TIME AND FREQUENCY METER
For digital time and frequency measurements from de to
4 Mel s, the Type 1151 Digital Time and Frequency
Meter can be used with the decade scaler.

IO·Me DIGITAL FREQUENCY METER
For digital frequency measurements from de to 10 Mc/s
the Type 1150-BH Digital Frequency Meter can be used
with the decade scaler.

IS·Me ANALOG FREQUENCY METER
For analog frequency measurements from 3 cis to 15
Me/5, the Type 1142 Frequency Meter and Discriminator
can be used with the decade scaler.
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IOO-Me DIGITAL FREQUENCY METER

For digital frequency measurements from de [0 rOOMe/5 ,
the Type 1153 Digital Frequency Meter can be used with
the decade scaler. This combination is available as an
assembly, the Type 1144 100-Mc Digital Ftequency
Meter.

RECORDERS AND CONVERTERS
The Type 1137 Data Printer converts the decimal­
coded output of a digital frequency meter 10[0 permanent,
printed form.

The Type 1136 DigitaletoeAnalog Converter translates
the decimal-coded output of a digital frequency meter
inco an analog voltage or current. The converter output
can then be monitored on any suitable indicator such as
a me tee, an oscilloscope, or a recorder.

The Type 1521 Graphic Level Recorder permanently
records the analog data from a Type 1142 Frequency
Meter and Discriminator or a Type 1136 Digital-to­
Analog Converter.

A combination of the Type 1136 Digital-to-Analog Con­
verter and the Type 1521 Graphic Level Recorder is
available as an assembly, the Type 1510 Digital-to­
Graphic Recording Assembly.
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• 2.3 POWER CONNECTION

Power requirements are 105 [0 125 volts or 210 to
250 voles, 50 to 60 cycles, 15 watts, A LINE switch,
$502, is provided on the rear of the instrument to con­
vert fcom one line-voltage range to the other. Fuses
remain the same for either range.

Connection to the power line is made by means of
a three-wire power cord which attaches to the power
input plug, PLSOl, on the rear of the instrument.

5502 PL501

• 2.4 SIGNAL-CONNECTOR LOCATION

The INPUT and OUTPUT connectors are nor­
mally mounted on the fronc panel but can be moved to
the rear as follows:

a. Remove the four screws that secure the connector to
the from panel.

b. Remove the snap-in cover plate from the rear.
c. Move the connector to the rear, reinsert the screws,

and secure in place.
d. Snap the cover plate in plac~ in the opening left by

the connector on the front panel.

The operating characteristics of the instrument
remain the same regardless of the location of the con~

nectors.
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• 3.2 CHARACTERISTICS

3.2.1 INPUT

Frequen cy:

Impedance:

Maximum input:

Dc to 100 Mel s

Set by SENSITIVITY conttol; four 50­
ohm positions and one SOO-ohm posi~

[!On.

Maximwn input voltage is determined
by attenuater resistors and base-to­
emitter breakdown voltage of input
transistor (2 volts, conservatively).

Sensitivity vs frequency:

Q, 200,
o
.. 250
~
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~

> 100
~
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SENSITIVITY Maximum inputs
CO'llrot sell illg Dc • pulse peak SInewave. rms

O.IV + 2 V + 2V l.4V
0.2V + 4 V + 4V 2.BV

0.5V + 5 V +IOV 5 V
l.OV + 5 V +20V 5 V
l.OV (5000) ±15.BV +20V 14 V

* Duty ratio such that average input power is < ~ w.

3.2.2 OUTPUT

The OUTPUT signal approximates a square wave
and is one-tenth the INPUT frequency or repetition rate.
The oucpuc circuit is a current source and provides
typically 30 rnA peak-co-peak with a source resistance

RESISTIVE TERMINATION

OUTPUT terminated in 50ft Vertical deflection factor is 0.5
volt per division.

o '-I\\-il-~I-<I-+--+---+-~-il-+I-<If--+I-t-I-jlf­
30 40 50 60 70 80 '30 100 110 120 130 140 150

FREOUENCY Mc;A I"ji ,)1

The input circuit is de coupled. A Type GRB74-K
or GR874-KL Coupling Capacicor is recommended when
ac coupling is necessary.

of 250 ohms (open-circuit output voltage is approxi­
mately 7 volts). The output circuit is dc coupled. A
Type GRB74-K or GRB74-KL Coupling Capacitot is
recommended when ac coupling is necessary.

REACTIVE TERMINATION (simulates most counter inputs)
OUTPUT cOtmected to 3~foot 50-ohm cable (GR Type 874·
R22) terminated in 47pF. Vertical deflection factor is I volt
per division.

SMc/s
(50-Me INPUT)

12.5Mc/s
(125-Me INPUT)

10 Mel s
(lOO_Me INPUT)

12.5 Mel s
(125-Me INPUT)
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