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SPECIFICATIONS
FREQUENCY

Range: Type 131l~A ...., 11 fixed frequencies from 50 to 10,000 Hz.
Type 1311-AU - 12 fixed frequencies from 125 to 8,000 Hz.

Control: Type 131l-A - 50, 60, 100, 120, 200, 400, 500, 1000,
2000, 5000, 10,000 Hz selected by rotary switch. A vernier provides a
±2% adjustment about nominal.

Type 1311-AU - 125, 250, 400, 500, 750, 1000, 1500,
2000, 3000, 4000, 6000, 8000 Hz selected by rotary switch. A vernier
provides a ±2% adjustment about nominal.

Accuracy: ±l%, vernier at q.
OUTPUT

Power: lw into matched load. (Taps provide at least 0.5w output
into any resistive load between 80mD and 8 k).

Voltage: Continuously adjustable from 0 to 1, 3, 10, 30, or 100,
open circuit.

Current: Continuously adjustable from 0 to 40, 130, 400, BOO,
4000 ma, short circuit (approx).

Impedance: Between one and two times matched load, depending on
control setting. Isolated from ground; hence, can be used to drive bal­
anced circuits.

Stability (Typical after warmup): Amplitude, long term, better than
1%; short term, better than 0.01%. Frequency, long term, better than 0.1%.

DISTORTION AND NOISE LEVEL

Distortion: Less than 0.5% under any load condition. Typically
Iess than 0.1% over most of range. Oscillator will drive short circuit
without waveform clipping.

AC Hum: Typically less than 0.003% of output voltage.,
GENERAL

Synchronization: A locking voltage from an external reference fre­
quency can be introduced at a telephone jack. Locking r~ge is approxi­
mately ±3% for I-volt reference signal.

Terminal s: Jack-top Type 938 Binding Posts with standard %-inch
spacing. Separate ground terminals holds Type 938-L Shorting Link which
can be used to ground adjacent OUTPUT binding posts.

Power Input: 105 to 125 (or 210 to 250) v, 50 to 400 Hz. Total
power consumption varies between 7 and 22 watts, depending on load.

Mounting: Aluminum panel and cabinet, in grey-crackle finish, fo·r
rack or bench use.

Accessories Supplied: Type CAP-22 Power Cord, spare fuses.
Accessories Av:ailable: Type 480-P308 Adaptor Plate Set to permit

mounting in standard 19-inch relay rack (Panel height 5~ inches).
Dimensions: Width 8, height 6, depth 7% inches (205 by 155 by

200 mm) over-all.
Net Weight: 6 pounds (2.8 kg). U.S. Patent No. 2,751,549

For a more complete'description, see GENERAL RADIO EXPERIMENTER,
36, 8 and 9, August.September, 1962.
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Figure A. Output of Type 1311
as a function of frequency, load­
ed and unloaded (typical).
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Figure B. Di~tortion character­
istics of Type 1311 as functions
of frequency and .load (typical).
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Figure C. Typical output amplitude
stability of the oscillator, showing
warmup drift (A) and short-term var­
iation (B).

Figure D. Dimensions of the Type 1311.

3



• TYPE 1311 OSCILLATORS

SECTION 1

INTRODUCTION

1.1 PURPOSE.

1.1.1 GENERAL. The Type 1311 oscillators are complete, compact,
and self-contained audio-frequency sources. The Type 1311-A (Figure
1-1) is intended for general laboratory use, and is particularly well
suited for use in audio-frequency bridge measurements. Each oscillator
produces an essentially pure sinusoidal output, stable in amplitude and
frequency, over a wide range of load impedances, at selected frequencies.
The Type 1311-A has eleven fixed frequencies and provisi9n for a
twelfth, which the user can readily add by installing two precision
resistors.

1.1.2 THE TYPE 1311-AU AUDIOMETRIC OSCILLATOR. The Type
13ll-AU is primarily intended to be used for calibration and testing of
audiometric equipment. It will be especially useful for calibration of
audiometric earphones, in conjunction with the Types 1551 and 1565
Sound Level Meters, (or the Type 1564 Sound and Vibration ~alyzer).

The Type 1560-P5 or -P6 (or the Type 1560-P3 or -P4) Piezoelectric
Ceramic Microphone, and the Type 1560-PB2 (or -PBI) Earphone Coupler.
The -frequencies available from the Type I311-AU include all those
commonly used as audiometric test frequencies. The difference in output
frequencies is the only characteristic in which the Type 13ll.,AU is
unlike the Type 1311-A, and all instructions and descriptions supplied
for the Type 13ll-A are applicable to the Type 13ll-AU unless speci­
fically stated otherwise.

1.2 DESCRIPTION.

1.2.1 GENERAL. The Type 1311 is a transistorized RCOsdllator,
which makes extensive use of negative feedback to attain amplitude and
frequeacy stability of a high order, as well as long-term reliability •. The
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FigUTe 1-1. T 'pe 1311. udio Oscillator.

output system uses a multitap shielded transformer capable of matching
impedances from 0.25 to 2500 ohms. It is well isolated from the oscil­
lator circuitry to provide a distortion-free waveform to any impedance, in­
cluding a short circuit.

The instrument is ac powered and uses a regulated solid-state
power-supply circuit to provide stable dc to all stages over a wide range
of power demands. Operation at ac inputs of 115 or 230 volts can be a­
chieved by selection of appropriate taps on the input winding of the pri­
mary power transformer.

The Type 1311 is designed for bench use but can conveniently
and inexpensively be altered for rack mounting by the addition of the
General Radio Type 480-P308 .\daptor Plate Set (Catalog. '0.0480- %38 .

5



• TYPE 1311 OSCILLATORS

1.2.2 CONTROLS. Front panel controls are listed and de~cribed in
Table 1-1.

TABLE 1-1
CONTROLS AND INDICATORS

Ref Ref Desig Name Type Function
Fig. 1-1)

1 S101 FREQUENCY 12-position Selects output
rotarv switch frequencv.

2 S102 MAXIMUM OUTPUT 5-position Selects Qutput
rotary switch transformer

tap.

3 R139 OUTPUT Linear poten- Adjusts output
tiometer level.

7 R138 6F Linear poten- Adjusts output
tiometer frequency

±2% about
nominaL

9 S501 POWER Toggle Turns in-
switch sl:rument on

nr nff

8 P501 None Light Glows when
primary
power on.

1.2.3 CONNECTORS. Connectors provided on the Type 1311 are listed
arid described in Table 1-2.

TABLE 1-2
CONNECTORS

Ref
-'Fig. 1-1)

Ref Desig Name Type Function

4-6 JI01
tbtu
JI03

PL501

J104

OUTPUT

None

None

6

Jack-top
binding posts
(GR Type
938)
3-prong plug
(GR Type
109-A)

Telephone

Output termin­
als and
ground.

Power input
terminal.

Extemal
Sync input



INSTALLATION

SECTION 2

INSTALLATION

2.1 GEHERAL.
The Type l311-A Audio Oscillator, as supplied, is intended for in­

dependent bench use. However, it may be adapted to rack mounting,
either independently or in combination with a similarly sized instrument,
such as the General Radio Type 1232-A, -AP Tuned Amplifier and Null

Detector. This assembly, Type 1240-A, -AP Bridge Oscillator-Detector
is convenient for use with audio-frequency bridges and other null­

balance devices.

2.2 RACK MOUNTING.

2.2.1 RACK CONVERTING THE TYPE 1311. The Type l311 Oscillator
can be rack-mounted by itself in a standard 19-inch relay rack by means

of Relay Rack Adaptor Set, Catalog Number 0480-9638, or with another
convertible-b~nch instrument by means of Relay Rack Adaptor Set,

Catalog Number 0480-9636. To attach the adaptor sets, proceed as
follows (see Figure 2-1):

a. Remove the rubber feet, if necessary to clear an instrument
below.

b. Remove the screws that secure the front panel to the aluminum
end frames.

c. Remove the spacers between the front panel and the end frames.

If two instru~ents are to be mounted side by side, join them as follows:
(otherwise proceed to step f):

d. On one instrument, install clips with the front-panel screws

removed earlier. Remove the eover of this instrument and thread the

nylon screw through the hole in the side panel on the same side as the
clips.

7



• TYPE 1311 OSCILLATORS

ADAPTOR PLATE
/ WING SCREW

Figure 2-1a. Rack adapting
the Type 1311. Figure 2-1b. The Type 1240.

e. Secure the two instruments together with front-panel screws
through the remaining hole in each clip. Remove the cover of the second
instrument, thread the nut onto the nylon screw, and tighten. Note that
the instruments can be bench-mounted side by side in this manner.

Simply do not remove the two feet from each outside end frame and do
not install the adaptor plates•.

£. Install two clips on each adaptor plate with the wing screws,

lockwashers, and nuts supplied.
g. Attach the adaptor plates to the instrument with the front-panel

screws removed earlier.
h. Mount the assembly in the rack with the 10-32 screws supplied.

2.2.2 MOUNTING THE TYPE 1620-A, -AP. The Type 1311 Oscillator
is an integral part of the Type 1620-A, -AP Capacitance-MeasllU'ing

Assembly. To assemble the Type 1620-AP follow the instructions in the

instruction sheet supplied with the Type 1232-P2 Preamplifier. Then
assemble the Type 1620-A, proceed as follows (see Figure 2-2):

a. Follow step s a through e in paragraph 2.2.1.

NOTE: AN INSULATING
SCREW MUST 8E USEO
H£RE.

Figure 2-2. The Type 1620. top view.

8



INSTALLATION

b. In,stl'rt the "@ars" of the mounting plates includ@d in the Typ@

16,;1'lfYi","'" h~,d'~r;~.@ set in the spac@s between the front pands and the end
frames of the

c. Replace

at. scr@ws (thos@ with the black cup washers) cluough

the hQiles of the ra@k adaptor panels and through the mounting plates into

the ellid frames supplied with the Type 1620-:\ h~dware set.

e. £,t,a,,,k mQiunr the assembled instruments with the Type 1615

tQi the msrru@tions in the Type 1615 instruction manual.

2.3 POWER INPUT.

2.3.1 M'ORMAL OPERATION. The Type C:\P-22 Three-Ifir@ Power Cord

oumbtl'r 4200-962:1'l) supplied should be aua"hed to PL 50 1 on

thtl' re~ and plugged into a standard grounding-type power rtl'-

ceptade providing

2.3.2h1ifi.~ER ViOLT AGE. The instrument IDay be optl'rated at a" inputs
from4li£i) to 2~£i) volts, provided that minor wiring and fuse changes de­
scribed in Section 5 have been pedormed.

2.4 FREQUENCY CHANGE.

Toa~d a 12th audio output frequen@y (Type 13l1-A only), or to

an:!,' of the existing fixed frequen@i@s, resistor pairs in the Wein­
@ir~,ui;t ma~' be installed, or repla@ed, as desGibed in £enion 5.

2.5 ENVIRONMENTAL CONSIDERATIONS.

1 The Type 1311 will operate within spedfica-
tions over an aAbient temperature range of £i) to 50 C. It is not aff@ct@d
by humidity.

2.5.2 EX1'ERNAL FI ELDS. Sinc@ the Typtl' 1311-A is often mounted with
1232-A Null Detector, stray magneti@ and electrostatic

to a minimum by suitable shielding, and orientation
of A wire is included (internally) near the output term­
in,..ls to caAcel the magnetic field resulting frOID the %-inch spa@ing of the

&ad will prevent magnetic pickup in the adjacent null
current levels, if a General Radio Type 274-MB
is used. Alternatively, the Type 1311-A can be

rHl",bt··,baifld side of the Type 1232-A, to place the OUtpUt

posslbJ.e from the detector input terminals.



• TYPE 1311 OSCILLATORS

SECTION 3

OPERATING PROCEDURE

3.1 PREPARATION FOR USE.

3.1.1 POWER CONNECTIONS. Connect the Type 1311 to a suitable
source of power as indicated on the plate above the power receptacle on
the rear panel. A three-wire power cord (Type CAP-22) is supplied.

3.1.2 GROUNDING. The instrument should normally be operated with the
chassis grounded through the three-wire power cord. If the cord is not

used, make the ground connection at JI03(6, Figure 1-I)on the front panel,

if required.

3.1.3 OUTPUT CONNECTION. Take the oscillator output from the jack­
top binding post pair JI0l - JI02 (4 and 5, Figure 1-1). JI0l is always
used above ground, but J 102 may be grounded or ungrounded, depending
on the requirements of the test setup in use. A captive shorting-link af­
fixed to J 103 may be attached to J 102, if it is desired to work one side
of the output against ground. However, if ground loops pose a problem,
disconnect the shorting link from J 102 to achieve a completely isolated
"floating" output.

3.1.4 OUTPUT-SHIELDING ACCESSORIES. In applications in which
stray pickup is apt to be troublesome, use of a shielded patch cord is
suggested. The General Radio Type 274-NL Patch Cord, a polarized
3-f oot shielded cable with a shielded double plug at each end, is avail­

able for this purpose.

3.2 OPERATING PROCEDURE.

3.2.1 TURN·ON. Place the POWER switch (9, Figure 1-1) in up position;
the lamp immediately to the rIght should glow.

NOTE

No extensive warm-up time is required; a few seconds is suffi'eient.

3.2.2 FREQUENCY SELECTION. Set the FREQUENCY switch (1, Fig­

ure 1-1) to the desjred frequency. Use the ,6 F control (7, F igtltel-l) to
adjust the selected frequency over a range of approximately ±~~>ofnom­

inal. The frequency of the output waveform is within ±1% ofXthe panel

10



F or greater preCIsIon monitor

the Gene:ai RacEo T:.'pe 1150

OPERATING PROCEDURE

with the /::, F control set at O.
the output with a frequency meter, such as

Digital Frequency Meter.

3.2.3 POWER SELECTION. Set the .\fAXL\fL)'{ OCTPCT switch (2. Fig­

ure 1-I)to a value in volts or milliamperes (as engraved on the front panel)
that is slightly greater than the amplitude of the .oltage or current ie­
sired. Then, rotate the OUTPUT control 0, Figure 1-1) to mail:e the fine

adjustment. The OUTPUT control sets the output at zero in its
counterclockwise position, and rotated to its fully clockwise
provides a continuous linear increase up to t..!-)e value of t~e ~.B.XD.fL~.!

OUTPUT control setting.

The maximum power ourput is approximately 1.1 watt. so that brdges

with I-watt ratio arms, such as most General Radio bridges. cannot be
overload. At least 0.58 watt of signal power can be ;"U>Jpuc:,.J

to any load between 80 milliohms and 8 kilohms. with the appropriate set­
of the e\:ltput switch. See Figure 3-1 for a plot of these .alues.

'" /'
"', // ' ... ,,/

[1IIAX1MlJ/lj~ S!iIlITrJ'l
SETTING (VOLTS OPU\I CIR(;Ull1

, I % t! II! ," {"

OJ Ie 100 1000
LOAD RESISTA,'iCE

3.2.4 IWPEDANCE MATCHING. .>\.oy setting of the output controls can

be load impedance without overloading the oscillator cir­

Even with a short circuit across the outpUt termifrals. the oscil­

a sinusoidal current of the val!!le indicated by 6e

coouol. This feature is particularly convenient when

source for ac measurements, since it

o.put centrols can be set to any and the wave-

di:!!lt<l~rtc~d by mismatching.

shielded from the oscillator circuits and may
a remote The latter pc~::>c~~d'lire

11



• TYPE 1311 OSCILLATORS

is recommended when the oscillator is used in bridge measurements, to

eliminate circulating ground currents, which can cause errors.

The nominal source resistance is a function of the transformer tap

selected by the MAXIMUM OUTPUT control setting and the position of

the OUTPUT control. Figure 3-2 shows the relationship.

45 r-----,------,---,-------,.---,------.-----,.----.,
NOTE:

ACTUAL VALUES VARY WITH
VOLTAGE SETTING OF MAXIMUM

40 t----+-....,..----1f_--+~,...._--JOUTPUT SWITCH

~ SW ITCH MULTIPLY
15 POSITION ORDINATE BY
I

~Z 351----+---+-----+-----.-:!~ l 0.01
.., 0.1

~ 10 I
~ ~ 10
~ 100 100
~30t____;f_-+----t----+---+----\----,,....----,.-----,.---------.j
w
(,)
a:
::>
o
~ 25Hr--+---+----+---+----l~f_--_+---+-~

20:-_---:~--~--_=--~:___---lL---.L---...L-----J
o 20 40 60 80 100

PER CENT ROTATION OF OUTPUT CONTROL

Pigure 3-2. Source resistance as a function
of output control settings.

3.2.5 FREQUENCY SYNCHRONIZAT ION. A telephone jack (J 104) on
the left side wall of the cabinet is provided to permit inj ection of an ex­
ternal standard frequency to control the output frequency oftfihie Type
1311-A. This is particularly useful to drive the Type 1615-A Capaci­
tance Bridge when making precise measurements of frequencyo::,s.e.ncsitive
parameters such as dissipation factor. A I-volt signal will res,ul+t in a
locking range of approximately ±5%. For larger synchronizing a
resistor should be added in series with the signal lead. fol-
lowing equation to calculate the value of the resistor required.

R (in ki1ohms)~5 (Sync Volts - 1)

The dc voltage on Ithe reference signal should not exceed +50+vCi)iI!r:~10The

General Radio Typ'e 1115 Standard-Frequency Oscillator can
the addition of this resistor.

12



PRINCIPLES OF OPERATION

SECTION .4

PRINCIPLES

4.1 GENERAL.

OF OPERATION

5-2 for the cornplete sdu::llJlatic.

WIEN

Figwe

4.2 '-11""'-1011 DESCRIPTION.

ERM,!NING NETwORK.

resistors 1. whi.ch Fosi-
oscillation. and a resistive divider tR126 and

"I'()VJIl!l.es n£>"",,""'VP ieed~azCk to starbilize cLJ::£j'~·.l.JlLU'"'C.

13



• TYPE 1311 OSCILLATORS

The frequency-determining network has a transfer function:

RCs
e OUT I: ----------

I + 3RCs + R2C 2 s 2e IN

where s = j2'/Tf
R = R n = R F2

C = CIOI = CI03

At some oscillator frequency, fo, this function equals +1/3. The fre­
quency is determined by any of 11 pairs of precision metal-film resistors,
RFl, RF2, selected by the FREQUENCY switch. With this circuit, fre­
quency can be adjusted over a 200-to-l range simply by changes in re­

sistors. The frequency vernier adjustment, 6 F, is potentiometer R138,
which controls the signal voltage on C6 (Clll), one of the capacitors in
the network.

The resistive divider is used to set the gain of the associated am­
plifier chain to +3. The net loop gain is then +1 and the circuit oscil­
lates at the frequency fo .

A small bead thermistor, R128, automatically adjusts its resistance
to the value needed to maintain oscillations. Its time constant is short
enough to provide rapid correction for amplitude variations, yet long
enough to cause little distortion at the lower frequencies. It operates at
a high temperature, in an evacuated bulb, to minimize the effects of am­
bient temperature. This thermistor, used with the high-stability, low­
noise amplifier described below, results in an oscillator with amplitude
(modulation) noise typically less than 0.01% rms.

4.2.2 AMPLI FI ER. The amplifier uses six transistors in a single, direct­
coupled feedback loop. The input circuit is chosen for low-noise per­
formance. Transistor Q102 provides a high-impedance drive for the class-B
output stage, and achieves a minimum of crossover distortion, yet does
not require complicated, temperature-sensitive biasing networks. Nega­
tive feedback is used to obtain a transfer characteristic which is sub­
stantially independent of transistor characteristics, resulting in excellent
stability, low distortion, and long-term reliability. Components R132,
C107, and C10B comprise a phase-compensation network used to m.aintain
high-frequency stability in view of the large amount of negative feedb.ack
involved.

The input impedance of the amplifier is approximately 10 megohms.

The output impedance is approximately 0.005 ohm, so that changes in
load have very little effect on the oscillator.

14



PRINCIPLES OF OPERATION

4.2.3 OUTPUT TRANSFORMER. The winding resistance of the output
transformer, TIOI, isolates the oscillator from the load and ensures that
the output waveform will not be clipped under any load condition. The
output winding is tapped to provide five switch-selectable, output-voltage
ranges to match a wide variety of load requirements. The output winding
is doubly shielded from the oscillator circuits for isolation, when the out­
put is used off ground (floating). A simplified schematic diagram of the
output circuit is shown in 4-2.

The second shield is used to minimize possible current flow through

the distributed capacitance, CFL (~500pf), thence through an external
circuit ground. The resulting floating potential, EFL, of the output
winding is less than 0.25 volt.

LrSHIELD '* 2

~. our:mI'I I
I I
I
I CFL

- SHIEL~j A::L

#I~

FigUt'e 4-2. Simplified schematic diagram
of output circuit.

4.2.4 POWER SUPPLY. Power transformer, T501, is used to apply 25.5 v

ac to a silicon-diode bridge-rectifier and filter circuit. The filtered dc
output passes through a simple regulator circuit, made up of Q501, Q502,

and CR505, a zener diode. The supply provides a low-impedance, ripple­
free, 20-vdc source to power the oscillator circuitry. The hum level of

the oscillator output is typically 90 db below rated output signal value.

15



• TYPE 1311 OSCILLATORS

SECTION 5.

SERVICE

5.1 WARRANTY.

AND MAINTENANCE

We warrant that each new instrument sold and manufactured by us
is free from defects in material and workmanship, and that, properly used,
it will perform in full accordance with applicable specifications for a per­
iod 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, Sales Engineering Office, or authorized repair
agency personnel, will be repaired) or, at our option, replaced without
charge, for tubes or batteries that have given normal service.

5.2 SERVICE.

The two-year warranty stated above attests the quality of materials
and workmanship in our products. When difficulties do occur, our service
engineers will assist in any way possible. If the difficulty cannot be
eliminated by use of the following service instructions, please write or
phone our Service Department (see rear cover), giving full information of
the trouble, and of steps taken to remedy it. Be sure to mention the serial
and type numbers of the instrument.

Before returning an instrument to General Radio for service, please
write to our Service Department or nearest Sales Engineering Office, re­
questing a Returned Material Tag. Use of this tag will ensure proper
handling and identification. For instruments not covered by the warranty,
a purchase order should be forwarded to avoid unnecessary delay.

5.3 MINIMUM PERFORMANCE STANDARDS.

The Type 1311 in normal operation should perform within the
standards described in Table 5-1. Table 5-2 lists the test equipment re­
quired to check minimum performance. If the instrument does not meet
minimum performance standards, refer to paragraph 5.6 for trouble analysis
procedures.

5.4 INPUT POWER.
The input pow~r at 115/230 volts 60 Hz normally should not exeeed

7 watts no load and 22 watts with the terminals short-eireuited andc;the
OUTPUT eontrol fully doekwise.

16
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TABLE 5-1
MINIMUM PERFORMANCE STANDARDS FOR TYP E 1311.A, -AU

TEST FRE- MAXIMUM OUTPUT 6.F LOAD NORMAL INDICATION IF INDICATION
QUENCY OUTPUT CONTROL POSI- ABNORMAL
SWITCH SWITCH POSITION TION
POSITION POSITION

Frequency All lOv cw 0 None Using frequency counter or meter, check Refer to
Accuracy stop that the frequency is within :1:1% of para 5.6.

nl)Jllinal~

6f Control 1 kHz 10 v cw -2%, 0, None Using frequency counter or meter, check Refer to
stop +2% that frequency change is approximately para 5.6.

plus and minus 2%.
Output 1 kHz All cw 0 None Using VTVM, check that output voltage Adjust by means
Voltage stop is greater than that indicated by MAXI- of R129 (para

MUM OUTPUT Control. 5.8.1).

Output All 10 v cw 0 None Using VTVM, check that output voltage Adjust by means of
Voltage stop is greater than 10 volts. RI29 (para 5.8.1).

OUTPUT 1 kHz 10 v 0 None Using VTVM, check that output voltage Refer to
Control can be adjusted by OUTPUT Control para 5.6.

from 0 to 10 v.
Output 1 kHz lOv cw 0 Power Using Power Output Meter, check that Adjust by means
Power stop Output output power is greater than 1.0 watt of (para

Meter into some impedance near 25 D. 5.8.1).

Output 50 Hz' lOy cw 0 (None) Using Distortion Meter, check that Refer to
Distor- 1 kHz stop (25 D) distortion is less than 0.5%. para 5.6.
tion 10 kHz (I.\)

Synchro- 1 kHz lOy cw 0 None Apply I-v, I-kHz signa! to J104. With oscil- Refer to

nizadon stop loscope at OUTPUT, vary ext.-oscillator para 5.6.
freq. Type 1311 should remain locked
over a 5% range (approx)

'125Hz for the Type 13ll-AU.
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• TYPE 1311 OSCILLATORS

TABLE 5-2
TEST EQUIPMENT REQUIRED

Description Recommended GR Type Numbers·

Frequency Counter or Meter 1150-A, 1I51-A, 1I53-A, 1153-A,
Vacuum Tube Voltmeter 1806-A
Distortion and Noise Meter or 1932-A, or 190Q-A

Wave Analyzer
Output-Power Meter 1840-A
Variable-Frequency Audio Oscillator 1304-B, 1310-A
Oscilloscope Laboratory quality, min bandwidth

1kHz, min vert sensitivity 5 vicm
Multimeter Sensitivity 20,000 ohmslv

·Or equivalent

5.5 REMOVAL OF COVER.
To remove the cover, loosen the two captive thumb screws on the

rear of the case and pull straight back.

5.6 TROUBLE ANALYSIS.

Perform the following procedures to isolate defects causing instru­
ment malfunction as indicated by paragraphs 5.3 and 5.4. See Figures
5-1 through 5-5 for circuit function and part location.

a. Disconnect primary power and remove cover.

b. Check fuses F501 and F502; replace if defective.

c. Visually check detail parts inside instrument for obvious defects,
such as broken leads or charred surfaces. Repair or replace, as neceissary.

d. Reapply primary power and, with multimeter, check for 25 v ac
across anchor terminals AT501 and AT502.

CAUTION

Semiconductor elements ciln be damaged by transients re­
sulting from the insertion of instrument probes. Always turn off
the power before connecting any test equipment to other t~(#;n tbie
output terminals. Restore power when connection is made.

e. Switch multimeter to dc scale and check voltages asinttil:t'l!l!ted
on Figure 5-2. For accessibility of test points on etched-circltit/j/b~~rd,

see Figure 5-5.

NOTE

Complete I circuit is enclosed in a single dc te(~dl:.~cilC

so that failure' of one component will probably cause all v()ltia@jt,lrrS
to differ considerably from the values shown.

18



SERVICE AND MAINTENANC E

~
IJJ
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L&J .... _/
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\ ~$!

~~/ ~ ~
DECK NEAREST/______ QI ________
FRONT PANEL --. -

Figure 5·1 a.. Wiring diagram for FREQU ENCY
switch S101 on the Type 1311.A,

5.7 REM0VAL AND REPLACEMENT.

5.7.1 GENERAL. Faulty parts should be removed and replaced by units
meeting the description given in the Parts List at the end of this section.

5.7.2 SEMlCONDUCTORS. Since the expected life of the semiconductor
elements in the Type 1311 is comparable to that of other components,
they are/soldered into the circuit boards. As a general rule, it is much
safer to determine the faulty semiconductors from over-all circuit test,
rather than to remove them individually for testing.

19



~TYPE 1311 OSCILLATORS

CAUTION

Transistors are easily damaged by excessive heat,' exer·
cise care when unsoldering them.

5.7.3 PILOT LIGHT. The pilot light (P50I) is operated well below its
rated voltage. If a change is required, unscrew the red cap from the
front of the panel and replace the light with a Mazda # 44.

5.8 INTERNAL ADJUSTMENTS. (See Figures 5-2 through 5-5.)

5.8.1 OSCILLATOR LEVEL. RI29, a secondary control used to adjust
oscillator power level, is a screw-driver-adjustable potentiometer mounted
on the underside of the etched circuit at its inside edge. With the dust
cover removed, it is accessible from the bottom of the instrument.

RI29 should be set so that the no-load output voltage, as indicated
by a .VTVM across the OUTPUT terminals, is approximately 5% higher
than the value indicated by the MAXIMUM OUTPUT switch, when the
OUTPUT control is turned fully clockwise.

5.8.2 OSCILLATOR FREQUENCY. Any frequency between 50 hertz
and 10 kHz can be added to those provided on the Type 13ll-A, by the

installation of two precision resistors, RF, whose values can be deter­
mined from the following relation:

R = 1 61 103 (1 kHz)
F • x (fkHz)

To utilize the twelfth position of the FREQUENCY selector switch,
first calculate the value of the resistors required. For example, if a
600-Hz output is wanted, then

RF = 1.61 x 10 3 (IOO~) = 2.66 kilohms.
( 0.•))

The resistors must be mounted on the FREQUENCY switch (510 1).
An unused position (between the 50-Hz and Io-kHz positions) is provided
for this purpose. Before installing the resistors on 510 1, remove the

jumper between contacts 10 IF and 20 IF. The contac,ts 10 IF, 20IF, and
30 IF may be reached from the bottom of the instrument. See Figure 5-Ia
for switch details. All twelve switch positions are used on the Type

13ll-AU. These are shown in Figure 5-Ib.

5.9 AC POWER CONVERSION.

5.9.1 GENERAL. tThe Type 131l is available from the
either for use with inputs of 105 to 125 or 210 to 250, 50 to 4QiOyy!Hy~.iHow­

ever, if the user wishes to convert the instrument from

20



SERVICE AND MAINTENANCE

to the other, it is necessary merely to change wiring to the power-trans­
former input winding from power switch S501 and replace fuses.

WARNING

Pull the power cord from the receptacle before performing
the following procedures.

5.9.2 TRANSFORMER WIRING. Remove the dust cover and place the in­
strument upside down on the bench. The input transformer (T501) is
mounted on the side wall.

For 115-volt operation, transformer leads 1 and 3 should connect to
lug 5 on S501 and leads 2 and 4 to lug 6 on S501. For 230-volt operation,
lead 1 connects to lug 5, lead 4 to lug 6, and leads 2 and 3 are joined at
anchor terminal AT506.

5.9.3 FUSES. Two fuses (F501 and F502), mounted on the inside of the
vertical panel at the top rear, protect the instrument from electrical over­
load. They are accessible from the bottom, also. For 115 v, use 0.25-amp
fuses; and for 230 v, use O.125-amp fuses.

Figure 5-1b. Wiring diagram for FREQUENCY

switch S~Ol on the Type 1311-AU.
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• TYPE 1311 OSCILLATORS

PL501

I

ATII3

SlOt 5102 RJ39

Figure 5-3. Top rear interior view.

RIZ9

SHIELD
~OOP ---,~~-!-.Jj

RI38
SIOI

SPARE R501

C501

Figure 5·4. Bottom rear interior view.

22



Rotary .wilch ..cllon. are .hown o. vi.wad from the
pon.l ...d of the .hoft. Th.fl,"dlgilof thec_ct
number ,.fe.. to Ih••actlon. Th••actlon n...,••1
Ih. pon.1 i. 1, the n.xt .action back I. 2, atc. Th.
next twa digit. ,afar to the contact. Contact 01 I.
,h.fl,.lpo.lllon cloc:kwl.. from a ._.cr.w (u.u­
ally the 'c,.w obov. th.locatlng k.yl, and the oth..
contocl. are numb..ad lOquanliolly(02, 03, 04, atcl,
proc:aacling cloc:kwi •• around the .actlon. A ...HI"
F or R indicol•• lhat Ih. conloct I. on the fronl or
,..., of the ••cllon. ' .....ctlv.ly.

C50J,C
225JJF

t.F

-''''eO.,'"RIM

-2"4 +:Z-4

+20V
AT50~

-'~

R'OJ
2.2K

CR'02

FOR 1$1/

FREOUENCY

1>D'H"""'B
400H

' >O~.HH"-""""'::'=':'~:':':. .: :.::.
100Hz SIOI 2kHI • $102 •

60Hl ~kHl

~OHl tOltH...

I CR,C6

~----+--_-------4-__~~
11504
2.2K

POWeR
OFF ON

NOTE: RESISTORS 1/1 WArT UNLESS OTHERWiSE SPECIFIED
RESISTORSINOHMS UNLESS OTHCRWISC SPCCIFICO

M_ IMEGOHM K .. 'OOO OHMS
CAPAC/TANCe VALiJ£'$: ONE ANDOVER INPICO'AIIIJS

LESS THAN ONE IN MICROFAItADS
UNLESS OTH£Rr¥15£ SPECIFED

If N01' liNED IN SOME INS1TftIMENrs

o SCReWDRIVER ADJUSTMENT

o "NO" CONTROL

IJI04

CliO
100pF

RfJ$
lK

RI30
10K

CIOIJA
1500pF

1i/26
2Z0

1112S

""If

11/:1/
6.8K

CIO"
aOOl!J

HI23
11K

FOR 1311

FREQUENCY

:JOfF
'CH. 6OH. 100Hz 120H, 200Ht 400H. 500Hz ,,,.. 2.H, 51tH:

MJ2F
JDIF JtuF XJiSF J06F

~
JOIF JOW

RIOI RIO~ RIOT R'09 Rill Nil,] RII!J
N.11f ",11f 13.41( •.OJK 4 3 11K I,SII(

101' I04F MY 206F ZOTF IOSF 20!JF

1/% 11106 RI08 RIIO ""2 """ HII6
' ••11f lJ.tllf ••OJK

~/lr _J2,.
l.tilK

Artt»

IOIF 102' I F I04F lOiSF 106F 10" 108F I09F HOF IIIF 112"

AZOIF g'R

SIal

cl021

AJO!F (j'R1] o,or '0 ti o,or '0
~o:: to~~ ~D:' ·"o~·.. '... ~ ""-; :" 0.... ..,0 -: ~ 0.. ..,0 IOOpF

-'.cl(), ...... S£CTI(JN2°.j0~~"'· ~ {~~"~s£crION$.".':'/ ~o
FIIONT RCAR FRONr REAR

FREQUENCY ffl~R
I ~124

125... 210H, 400H. • OOH. 1!IOH• I .... I.SIIHI 2'H. 3k ... 411Hz 611Hz 8kHl : 10K
J02F ;roy _F JO$F .J06F 307. JOI1F M9F ,JIOF 3/1F 312F

J~CI6*RIO! RfO$ RlOIJ RIOT RIO!! RIll Nil.} 11I115 Rllr RI/9 RI21 Rl41 I ,.

IJL!II( IU9K 4.OfIf J.ZIK 8.15/f( 1.61K 1.07K 80~ iSJ6 40Z Z67 200'

IOIF - - ZO$' 20IfF 20" 11- zaJF 210F 211P' 2121'
$/01

20iF
Z(}IR

If/Ol RlO<I RI06 RtOIJ RIIO RlIZ RII<f 111/(1 MIS R/20 RIZ2 HI";J
II.JlIt d,4!11f 4'- J.2IK Z.1I!J1t 1.6/1( I,OT/( 803 536 40Z 26r 200

ATfOI

101' II)JF /tHE 1011' IOU IWF IOIIF lOW I/OF IIIF IIV

FOR 1311·AU



PARTS LIST

ETCHED-BOARD ASSEMBLY

PART MO

6081-1001

6100-2475
6100-1155
6760-9689
6100-0475
6100-2225
6100-2225

6450-0~2

6450-0267
6450-0267
6450-0200
6450-0200

6083-1058
5330-0450
5330-0450
5330-0100
5330-0ll0
0938-3000
0938-3000
0938-3022
4260-1230
4240-0600
5600-oll0
7890-3100
7890-3HO
7910-1300
0745-4250
0745-4~0

8210-1304
8210-1305
8210-1304
8210-1760
8210-1305
8210-17.60
8210-1760
8210-1304
5530-04QO
5530-04QO
5530-1200
5500-1700

1311-2701

DIODE, IN3253

DIODE, 1N969B, 22-V ±5% Zener
FUSE, Slow-blow, 0.125 Amp (230V)
FUSE, Slow-blow, 0.125 Amp (230V)
FUSE, Slow-blow, 0.25 Amp (115V)
FUSE, Slow-blow, 0.25 Amp (U5V)
JACK, Binding post, insulated
JACK, Binding post, insulated
JACK, Binding post, insulated
JACK, Phone
PLUG, Power
PILOT UGHT, (Mazda #44)
SWITCH, Wafer
SWITCH, Wafer
SWITCH, Toggle
TRANSFORMER, Output
TRANSFORMER,Power
TRANSISTOR, 2N1304
TRANSISTOR, 2N1305
TRANSISTOR, 2N1304
TRANSISTOR, 2N176
TRANSISTOR, 2N1305
TRANSISTOR, 2N176
TRANSISTOR, 2N176
TRANSISTOR, 2N1304
KNOB, <IF Control
KNOB, OUTPUT LEVEL Control
KNOB, FREQUENCY Switch
KNOB, OUTPUT Switch

R130
R131
R132
R133
R134
R135
R136
R137
R138
R139
RHO Composition, leO
R141 Composition, 150 n
R501 Wire-wound, 6.8 n
RS02 Composition, 47 n
R503 Composition, 2.2 leO
R504 Composition, 2.2 kn

R125
R126
R127

R120
RI21
RI22

MISCELLANEOUS

CR501
thru
CR504
CR505
F50l
F502
F501
F502
J101
J102
JI03
J104
PLSOI
P501
SIOl
S102
S501
TI0l
T501
QI0l
QI02
QI03
QI04
QI05
Q106
Q501
Q502

REF NO

4860-8249
4450-2800
4860-8249
4406-2158
4450-0700
4450-0700
4406-2228
4404-1689
4860-7865
4450-2800
4450-2800
4570-1333
4406-2339
4406-2339
4450-4000

4450-3900

PART NO

6450-2321
6450-2321
6450-2268
6450-2268
6450-2161
6450-2161
6450-2134
6450-2134
6450-1803
6450-1803
6450-1401
6450-1401
6450-1321
6450-1321
6450-1161
6450-1161
6450-0803
6450-0803
6450-0321
6450-0321
6450-0161
6450-0161

6450-2129
6450-2129
6450-1649
6450-1649
6450-1401
6450-1401
6450-1321
6450-1321
6450-1215
6450-1215
6450-1161
6450-1161
6450-1107
6450-1107
6450-0803
6450-0803
6450-0536
6450-0536
6450-0402

CAPACITORS

C101 Plastic, O.lflF ±1% 100 V
C102 Electrolytic, 100flF V
CI03 Plastic, O.lflF ±1%
CI04 Ceramic, O.OOlSflF 500 V
C105A Electrolytic, lSooflF
C105B,C Electrolytic, 1500flF 25 V
C106 Ceramic, 0.0022flF ±lO%
C107 Ceramic, 680pF ±20% 500 V
ClOB Plastic, 0.033flF ±10% 100 V
CI09 Electrolytic, 100flF 15 V
CllO Electrolytic, 100flF 15 V
Cll1 Mica, 3300pF ±10%
C1l2 Electrolytic, 5flF +100-10% 50 V
C50l Ceramic, 0.0033flF 120% 500 V
C502 Ceramic, 0.0033flF ±20% 500 V
C503A 450flF 100 V
C503B Electrolytic, 225flF 100 V
C503C 225flF 100 V

REF NO DESCRIPTION

RESISTORS

RI01 Film, 32.1 len ±1% 1/2 W
R102 Film, 32.1 len ±1% 1/2 W
R103 Film, 26.8 leO 11% 1/2 W
R104 Film, 26.8 len ±1% 1/2 W
R105 Film, 16.1 len ±1% 1/2 W
R106 Film, 16.1 kn ±1% 1/2 W
R107 Film, 13.4 kn ±1% 1/2 W
R108 Film, 13.4 kn ±1% 1/2 W
R109 Film, 8.03 kn ±1% 1/2 W
RUO Film, 8.03 kn 11% 1/2 W
RU1 Film, 4.01 kn ±1% 1/2 W
R1l2 Film, 4.01 kn ±1% 1/2 W
R1l3 Film, 3.21 kn ±1% 1/2 W
R1l4 Film, 3.21 kn ±1% 1/2 W
Rl15 Film, 1.61 kn ±1% 1/2 W
Rl16 Film, 1.61 kn ±1% 1/2 W
Rl17 Film, 803 n ±1% 1/2 W
Rl18 Film, 803 n ±1% 1/2 W
R1l9 Film, 321 n ±1% 1/2 W
R120 Film,321 n 11% 1/2 W
R121 Film, 161 0 11% 1/2 W

*R122 Film, 161 0 ±1% 1/2 W

RIOl Film, 12.9 kn 11% 1/2 W
Rl02 Film, 12.9 kO 11% 1/2 W
R103 Film, 6.49 kn ±1% 1/2 W
R104 Film, 6.49 kO ±1% 1/2 W
Rl05 Film, 4.01 kO 11% 1/2 W
R106 Film, 4.01 kO 11% 1/2 W
Rl07 Film, 3.21 kO ±1% 1/2 W
Rl08 Film, 3.21 kO 11% 1/2 W
R109 Film, 2.15 kO 11% 1/2 W
Rl10 Film, 2.15 kn 11% 1/2 W
RUI Film, 1.61 kn 11% 1/2 W
RU2 Film, 1.61 kn ±1% 1/2 W
RU3 Film, 1.07 kn 11% 1/2 W
RU4 Film, 1.07 kn ±1% 1/2 W
Rl15 Film, 803 n 11% 1/2 W
RU6 Film, 803 n 11% 1/2 W
RlJ 7 Film, 536 n 11% 1/2 W
RU8 Film, 536 n 11% 1/2 W
RU9 Film, 402011% 1/2 W
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*For Type 1311-A.
**For Type 1311-AU.
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Fig",e 5·5. Etched circuit bOt#d.

NOTE: The number appearing on the foil side is not the part n_ber.
The dot on the foi I at the transistor sock.t Indicates the collector lead.
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GENERAL RADIO COMPANY
WEST CONCORD. MASSACHUSETTS

EM ••• on 9~4400

DISTRICT OFFICES

NEW YORK
Irood Aw-e. at Linden, Ridgefield, N. J.

relephone N.Y. WOrth 4-2722

N.J. WHitney 3·3J 40

PHILADELPHIA
1150 York Rd., Abington, Penna.
re/ephone TUrner 7-8486

Philo., HAncock 4-7419

WASHINGTON
8055 13th St., SUnr Spring, Md.

relephone JUniper 5·1018

·CHICAGO

6605 West North Aw-e., Oak Pork, III.

re/ephone Village 1·9400

LOS ANGELES
JOOO N. Seward St., Lo. Ange/e. 38,

Calif.

relephone HOllywood 9·620J

SAN FRANCISCO
JJ86 Lo. Alto. Aw-e., Lo. Alto., Calif.

relephone WHitecliff 8-8233

CANADA
99 Floral Pkwy., roronto J5, Onto

relephone CHerry 6-2J71

MI •• lon 8-7400

REPAIR SERVICES

EAST COAST
Generol Radio Company

Serw-ice Deportment

22 Boker Aw-e., W. Concord, MalS.

re/ephone EMerson 9-4400

NEW YORK
General Radio Company

Service Deportment

B,ood Aw-e. at Linden, Ridgefield, N. J.

relephone N.Y. WOrth 4-2722

N.J. WHitney 3-3J 40

MIDWEST
General Radio Company

Serw-ice Deportment

6605 West No,th An., Oak Pork, III.

relephone VI//oge 8-9400

WEST COAST
General Radio Company

Serw-ice Deportment

Jooo N. Seward St., Los Ange/e. 38, Calif.

re/ephone HOllywood 9-62OJ

CANADA

'oyly Engineering, Ltd.

First Stre.t, Aio., Ontorio

r./ephon. roronto EMpire 2·374J

Prln," in USA
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