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~ MANUAL CHANGES

MODEL 202D

AUDIO OSCILLATOR

Manual Serial 81053 & above

To adapt this manual to instruments with other serial and type numbers, make the
changes shown in tables.

Instrument Serial Number Make Manual Changes -Instrument Type Number Make Manual Changes

81027 & below I All 2

-Early instruments had type numbers which represented the month, day, and year, respectively,
in which the instrument was built.

CHANGE 1 R19: Change to 39K ohms;

CHANGE 2 Refer to the following schematic diagram.

CII

CIZ

80-'"
.15

00 <
0 '" ~OJ Sl OJ " ~ OUTPUTa: cr oil a:

... "OJ 0
a: ...

'<I

T4
CIO ~

0.5..,1

lOOK

R25

561'.

R24.

9

~
o

~ I

II: '"o

10'"

Rill

251'.

c:a
400~

C5

I",

RI4

RII R 12

561'. 100 I'.

"""...--__-1I_A--,TI1ERM~TOR

C:2 MAIN TUNING C:ONDENSER·
1050",,,,, "E R SEC:TION

r=..-..-..-~-------- +- ~-...,R""2~0>Nv_-___,
4701'.

/
/

I
I
I
I
I
I
I /
V
I
I

;,l '" "I a: ~
I ...
I
I
I
I
V

IA

Lr
52

..

40...... +360

LI +410

10'"

R32 +360

CI36

40'-;

SQtEMATIC DlMRAM OF - hp- MODEL 20lD MICIIO OKLLATOR



•

I-l

B
nl

.-4

.-4....
(J
III

o
o....

l
Q
N
o
N
.-4

CI)

'"d
o
~

.
b.O

'....
~



General Description

The Model 202D Audio Oscillator is a general purpose oscillator which
uses the resistance-tuned circuit to generate alternating current voltages from
2 to 70,000 cycles/sec.

This audio oscillator provides a source of voltage for amplifier testing,
audio response of transmitters, loud speaker resonance tests, and a voltage
source for bridge me asurements.

It is particularly useful where low frequenceis are involved, as in me­
chanical vibration problems.

Parts Substitutions

Difficulties in procuring some of the parts used in this instrument may
cause the electrical or physical values to deviate from those shown in this in­
struction manual. These substitutions have been made so as not to impair the
performance of this instrument. Whenever replacement of any of these parts
is necessary, either the substitute value or the original value may be used.
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INSTRUCTIONS

MODEL 202D

AUDIO OSCILLA TOR

Specifications

Frequency Rating --

Frequency Range - 2 - 70 a 000 cycles/sec.
Frequency Dial Calibrahon ~ X range 2 - 20

A range 7 Kc - 70 Kc
Range -

xl
xlO
xlOO
xlOOO
A

2 - 20 cycles/sec.
20 - 200 cycles/sec.
200 ~ 2000 cycles/sec.
2000 - 20,000 cycles/sec.
7000 - 70,000 cycles/sec.

•
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----ear;bration Accuracy - ±2%
requency Response - ±l db 2 to 70 a 000 cycles/sec. Reference: 1000

cycles/sec. J 10 volt~ across 1000 ohms resistive load
Frequency Stablllty - ±2% under normal temperature conditions, m:;lud­

ing iUltial warm-up. flO volt line variations change frequency
less than ±. 2% at 1000 cycles/sec.

Power Output Rating --

~wer Output - 100 milhwatts into rated load (10 volts across 1000 ohms
resistive 10aCI)--

istortion - Less than 1% of rated output from 2 to 70,000 cycles/sec.
Hum - Less than, 1% of rated output
Load Impedance - 1000 ohms (resistive)
Approximate Internal Impedance - 25 ohms from 50 to 70,000 cycles/sec.

Power Supply Rating --

Voltage - 115 volts
Frequency - 50 to 60 cycles
Wattage - 80 watts

Overall Dimensions --

Cabmet Model - 17" long x 8-3/4" high x 11-7/8" deep
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Rack Model - 19" long x 8-3/4" high x 12" deep
Panel 19" long x 8-3/4"
Depth behind panel - 10 -1/2"

Weight --

Cabinet Model - 25 pounds
Rack Model - 25 pounds

Operating Instructions

Inspection --

This instrument has been thoroughly tested and inspected before being
shipped and is ready for use when received.

After the instrument is unpacked, the instrument should be carefully in­
spected for damage received in transit. If any shipping damage is found, follow
the procedure outlined in the "Claim for Damage in Shipment" page at the back
of this instruction book.

Controls and Terminals

AC Power - This toggle switch, which is located in the lower left corner
of the control panel, controls the power supplied to the instrument from the
power line. When the switch is in the ON position, the red indicator will glow.

FUSE - The fuseholder, located on the back of the chassis, contains a
1.5 ampere cartridge fuse. The fuse may be replaced by unscrewing the fuse­
holder cap and inserting a new fuse.

RANGE - This rotary switch inserts various range resistors in the fre­
quency determining circuit of the oscillator. The position of this switch indicates
the multiplying factor for the frequency dial calibration and which frequency dial
scale should be used.

Frequency Dial - The frequency dial is calibrated directly in cycles per
second for the lowest "X" range (outer scale) and in kilocycles per second for
the "A" range (inner scale).

AMPL. - This variable resistor controls the amplitude of the oscillator
voltage admitted to the amplifier and therefore the output voltage of the instru­
ment.

Power Cable - The power cable consists of three conductors. Two of
these conductors carry power to the instrument while the third conductor (green
wire) i.s connected to the instrument chassis. The third wire projects from the
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cable near the plug end of the cable and may be connected to a ground when it is
desirable to have a grounded instrument chassis.

Operation --

Plug the power cable to the Model 202D into a nominal 115 volts, 50/60
cycles power source and turn on the AC power switch. The instrument will begin
to operate as soon as the tubes have heated, but for maximum accuracy a warm­
up period of about 30 minutes is necessary.

Set the frequency dial (outer scale) and RANGE switch so that theu indi­
cations, when multiplied together, equals the desired frequency. For example,
if it is desired to select an output frequency of 800 cycles per second, set the
frequency dial to "80" (outer scale) and the RANGE switch to "X10".

When the RANGE switch is set to A, the inner scale is read directly in
kilocycles per second.

Connect the oscillator output binding posts to the equipment being driven
and adjust the AMPL. control for the desired output voltage.

Although the rated load for the Model 202D is 1000 ohms (resistive),
higher or lower impedance loads may be used without damage to the instrument.
A higher impedance load will result in less power output and a lower impedance
load will increase the percentage of distortion in the output voltage.

When the instrument is turned on there is a direct current voltage of
several volts across the output terminals. This voltage surge is of short dura­
tion. After the instrument has settled down to normal operation, the direct
current voltage across the output terminals is usually less than one volt.

As the output voltage of the audio oscillator is reduced, the percentage
of hum voltage will increase. At the lower levels this hum voltage becomes
quite large, relative to the sine wave output voltage. This undesirable co di­
tion can be remedied by operating the audio oscillator at or slightly below rated
output and inserting a suitable attenuator between the oscillator and the equip­
ment being driven by the oscillator. The voltage divider circuit shown below is
satisfactory for most applications.

•

MODEL 202D
OSCn...LATOR

900 ohms
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Other values of resistance may be used to obtain different voltage divi­
sions. In all cases j the sum of the divider resistors should equal the rated
load of 1000 ohms.

Circuit Description

The Model 202D Audio Oscillator consists of an oscillator section, an
amplifier section and a power supply.

The oscillator section (tubes VI and V2) is a resistance-tuned type cir­
cuit. Basically, this oscillator is a two-stage resistance-coupled amplifier
which is caused to oscillate by the use of a positive feedback network. This
network is a frequency-selective resistance-capacity combination which con­
trols the frequency of oscillation. By using a variable tuning condense r for the
capacity of the network, it is possible to tune the oscillator over a wide 10: 1
range; and by using a switching arrangement to select differ ent values of resis­
tance for the network, several ranges are given to the oscillator.

Negative feedback is used in the oscillator section in order to -minimize
distortion and to obtain a very high order of stability. The amount of negative
feedback is determined by a resistance network, one ele-ment of which is non­
linear (the 10-watt lamp in the cathode of VI). This element controls the amount
of feedback in accordance with the amplitude of oscillation and consequently
maintains the amplitude of oscillation substantially constant over a wide frequency
range. The negative feedback also keeps the operation of the system on the
linear portion of the tube characteristics. It is notable that the lamp has suffi­
cient thermal inertia so that it operates well even at low frequencies.

Following the oscillator is the output amplifier section which includes
tubes V3 and V4. Negative feedback is used in this amplifier in order to mini­
mize distortion and to provide a good frequency response.

The power supply section includes a conventional full-wave rectifier with
a low-pass pi filter for removing the ac components from the rectified wave.

Maintenance

Cover and Bottom Plate Removal --

The cover is removed by unscrewing the eight screws which fasten the
cover to the back and top of the instrument.

The bottom plate is removed by unscrewing the fOur screws, one in
each corner of the bottom plate, which fasten the plate to the chassis.
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When replacing any of the tubes except the power rectifier, it is desirable
o measur the distortion in the output If maximum performance from the instru­

ment is desired because a poor tube can cause exceSSlVe distortion without seem­
ingly affec ing the operation. The distortion should be less than 1% of the rated
output with rated load. Distortion may also be caused by leaking coupling capa­
c'to_ sand op n by-pass capacitors.

Replacement of Lamp R13 --

Th , 10-watt lamp R13 is operated at a very low level and should have an
almost in,fimte life. Therefore, the lamp should not be changed indiscriminately.
However. should the lamp require changing, it is necessary to check the ac volt­
age from the junction of R24 and C14 to ground with the new lamp in the circuit.
As mea ur d wi t. a high-impedance ac vacuum tube voltmeter. this voltage should
be wi thin th . range of approximately 27.5 - 28.5 volts when the Model 202D is
tu _ d to 1000 cps. he voltage is not within this range, it may be corrected by
adjusting Rll.

If the voltage cannot be brought wi thin the range from 27. 5 - 28. 5 volts
by mans of RH. the new lamp should be rejected in favor of another.

Inte' mittent Output -~.

"Jumpy" or inte mitteat output accompanied by flashing of the 10 -watt
oscillator lamp (R13) IS a reliable mdication of a short in trimmer capacitor Cl
or in e four front (nearest the panel) sections of the main tuning capacitor. If
these symptom occur. search out and clear the short with a weak air je or
other means. Do not bend he capaci tor plates because bending capacitor plates
will destroy the L equency calibratio .

A short in the four rear sections of the main tuning capacitor or in trim­
mer C4 will prevent the circuit from oscillating. Any such short should be
cleared as explained above.

Dis tortion --

Distortion may be caused by defective tubes. electrical leakage ili the
coupHng capacitors. defective electrolytic capacitors. low DC supply voltage,
or excessive output voltage from the oscillator section.

Frequency Calibra ion -~

If a cha ge occurs in the frequency calibration, the instrument should be
returned to he Hewlet ~Packard Co. for re-calibration.
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Trimmer Capacitors

Two trimmer capacitors are provided for the main tuning capacitor.
One capacitor is located on the fron t of the tuning capacitor assembly and the
other capacitor'is mounted next to the main tuning capacitor at the rear edge
of the chassis. These trimmers are adjusted at the factory and do not require
further adjustment for the life of the equipment. If the trimmers are inadver­
tently misadjusted. directions for resetting should be requested of the Hewlett­
Packard Company.

Trouble Shooting --

The following is a listing of possible symptoms. causes and remedies.
N
o
N
o

Symptoms

Instrument inoperative
(Indicator lamp won't
light, no audio output)

Instrument inoperative
(Indicator lamp lights
no audio output)

Intermittent Output

Causes

Blown fuse

Defective tube
Check the
SY3GT

Short circuit
in DC power
circuit capa- _
citor.

Short circuit
in CZ (four rear
sections) or C4

Short circuit
in CZ (four
front sections)
or CI

Capacitor- CII.
Cl4 or CIS
intermittently
open.

-6-

Remedies

Clear short circuit and re­
place fuse.

Replace tube (see "Tube
Replacement" in Mainte­
nance section.)

Replace capacitor

Clear the short circuit as
outlined in the "Intermittent
Output" paragraph in the
Maintenance section.

Clear the short circuit as
outlined in the "I ntermittent
Output" paragraph in the
Maintenance section.

Replace capacitor
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Circuit
Ref.

Cl

C2

C3

C4

C5

C6

C7

C8

TABLE OF REPLACEABLE PARTS

-hp-
Description Stock No.

Capacltor: variable, air. 100 ~.Li..Lf 12-11

Tuning Capacitor Assembly; D-7

Capacitor: fixed, ceramic, 15-7
82 U1..Lf. 500 vdcw

Capacltor: vanable, au, 100 u~f 12-11

CapaCltor; fixed, electrolytic, 18 -50
50 ~f, 50 vdcw

Capacitor, fixed, ceramic, 15,6
51 u~f, 500 vdcw

Capacltor~ fixed, mica, 14-100
100 ~uf, 500 vdcw
Electrical values adjusted at factory

Capacitor: vanable ceramic, 13-1
7-45 ~uf, 500 vdcw

Mfr. * Be Mfrs.
Designation

AA, A-I03L

HP

K
CI-3

AA, A-I03L

X
TC-39

K
CI-3

V
Type OXM

L
TS2AN500

q
N
o
N

..

C9 abcd Capacitor, fixed, electrolytic,
20,20, 20,20 ~f, 450 vdcw

C 10 Capacitor:: fixed, paper,
1 IJ.f, 400 vdcw

Cll Capacltor. fixed, paper,
1 uf, 400 vdcw

C 12 Capacitor; hxed, mica,
1800 lJ.uf, 500 vdcw

C 13 Capacitor: hxed. mica,
390 u~f, 500 vdcw

C14 Capacitor: fixed. electrolyhc.
20,20,20.20 uf, 450 vdcw

CIS Capacitor: hxed, paper,
,5 uf, 600 vdcw

C 16, C21 Capacitor: fixed, electrolytic,
10 uf, 450 vdcw .

18-42

16-44

16-44

14-47

14-65

18-42

16-58

18-10

X
FPQ 444

CC
88P10504

CC
88PI0504

V
Type W

V
TypeOXM

X
FPQ 444

Z
300405

X
WB 72

C17

C18

C19, C20

Capacitor: fixed, electrolytic,
20,20,20,20 uf, 450 vdcw

Capacitor: hxed, paper,
4 uf, 600 vdcw

Capacitor: fixed, electrolytic,
20,20,20, 20 ~f, 450 vdcw

18 -42

17-10

18-42

X
FPQ 444

J
TLA6040

X
FPQ 444

*See "List of Manufacturers Code Letters For Replaceable Parts Table."
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TABLE OF REPLACEABLE PARTS

Circuit
Ref.

RJ -RiO

Rll

RI2

R 13

R14

R 1';

RIb

R17

RIB

R 19

RlO

R21

R22

R23

R24

Rl5

Description

Part of R2.wz.~ .. '7.11 h Asse:"nbly

I~esistor vari.able. 'Wirewound­
1000 ohms- hnear taper

ResIstor fIxed, wirewound,
3000 ohms ±10%. 1 W

Lamp ]0 W

Resistor fIxed .. composItion,
10.000 ohms, ±JO%. 1 W

ResIstor· fixed, composItion,
27,000 ohms, ± LO%" 2 W

ResIstor: fixed, composi tlon,
270,000 ohms. ±10%. ] W

ResIstor fIxed. composItion.
470.000 ohms :1:10%, I W

Resistor hxed, wire wound.
800 ohm::.. ±10%. 10 W

ReSIstor' hxed. cOmpOSltlOn,
18.000 ohms, I10% .. 2 W

ReSIstor fIxed. wirewound,
25.000 ohms, ±1O%. 10 W

ReSIstor; fixed. wirewound.
10.000 ohms, ±] 0%0 10 W

Resistor. fIxed. wirewound.
10,000 ohms, ±10%. 20 W

Resistor' fixed, composItion.
470,000 ohms, ±10%. 1 W

Resistor: fixed, omposition.
22,000 ohms. 1:10%. 1 W

Resistor. ariable. composition.
25.000 ohms, hnear taper

-hp­
Stock No.

210-5

26-3000

211-29

24-10K

25-27K

l4-270K

24-470K

26-6

25-18K

26-11

26-10

27-4

24-470K

24-22K

210-54

Mfr.• I« Mfrs.
Designation

I
43-1000

R
Type BW

N. 1056/10

B
GB 1031

B
HB 2731

B
GB 2741

B
GB 4741

5
Type 1-3/4E

B
HE 1831

5
Type l-3/4E

5
Type 1.,3/4E

5
Type 2R

B
GB 4141

B
GB 2231

B
JU 2531 •

R26

R27

R28

Resistor: fixed. composition,
4700 ohms, ± 0%, 1 W

Resistor~ fixed, compositIon.
10.000 ohms, ±10%. lW

Resistor' fIxed, composition.
56.000 ohms. ±10%. 1 W

24-4700

24-10K

24-56K

B
GB 4721

B
GB 1031

B
GB 5631

..

*See "List of Manufacturers Code Letters For Replaceable Parts Table. "
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TABLE OF REPLACEABLE PARTS
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Circuit
Ref.

R29

R30

R31

R3L

R33

R34

R35

R36

R37

R38

Fl

II

Ll

Description

Reslstor hxed, compos1tion,
100,00f, obms•.!lO% 2. W

Res1stor fixed. compos1tion,
':>6, 000 ohms, :t.10%, 1 W

Res1stor hxed, composition•
4('0,000 ohms, !.10%, 1 W

Re 51 ~tor hxed, w1rewound,
500 o!:ms. !.IO%" 10 W

Reslstor: hxed, wlrewound,
5000 ohms,. :! 0%, 2.0 W

Re. 1stor. hxed, 'omposihon,
10 J 000 ohms; :!10%, 1 W

Res1stor: flxed, composition,
100,000 ohms, ±10%, 2 W

Res1stor: hxed, compos1hon,
33 ohms, !.10%. 1 W

Res1stor' hxed, w1rewound.
20 ohms p :t.lO%. 10 W

Res1stor flxed, composibon,
560 ohms, !.10%, 1 W

Bmdmg Post. Body

Binding Post: Nut

Fuse' 1, 5A, 3AG

Fuseholder.

Lamp:

Knob: 1- L/2." diam.

Knob; 3" diam.

Reactor: 6 H @ 125 MA; 240 ohms

-hp­
Stock No.

2.4 56K

l4-470K

2.6, 5

27 ·,3

Z4-10K

25-100K

2.4-33

26-16

24-560

149-4

149-5

211-8

140-18'

211-47

37-11

37-14

911-12

Mfr. * & Mfrs.
Designation

B
HB 1041

B
GB 5631

B
GB 4741

S
Type] -3/4E

S
Type lR

B
GB 1031

B
HB 1041

B
GB 330]

S
Type 1-3/4E

B
GB 5611

HP

HP

T, 312002

T, 342001

0, #47

HP

HP

HP

SI

S2

Tl

PI

Range Switch As sembly:

Toggle Switch:

Power Transformer:

Power Transformer:

2D-19WA HP

310-11 D. 20994-HW

910-3 HP

812 '"56 HP

*See "List of Manufacturers Code Letters For Replaceable Parts Table. "
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TABLE OF REPLACEABLE PARTS

Ci rcuit -hp- Mfr.• It Mfrs.

Ref. Description Stock No. Designation

VI Tube. 6J7 212 -6J7 ZZ

V2 Tube~ 6F6 212 -6F6 ZZ

V3 Tube: 6J7 212 -6J7 ZZ

V4 Tube: 6V6 212-6v6 zz
VS Tube: 5Y3GT l12-SY3GT ZZ

*See "List of Manufacturers Code Letters For Replaceable Parts Table."
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LIST OF MANUFACTURERS CODE LETTERS
FOR REPLACEAB LE PARTS TABLE

•

•

Code Letter

A
B
C
D
E
F
G
H
I
J
K
L
M
N
a
P
HP
Q

R
S

'T

U
V
W
x
y

Z
AA
BB
CC
DD
EE
FF
GG
HH
II
JJ
ZZ

Manufacturer

Aerovox Corp.
Allen-B radley Co.
Amperite Co.
Arrow, Hart and Hegeman
Bussman Manufacturing Co.
Carborundum Co.
Centralab
Cinch Manufacturing Co.
Clarostat Manufacturing Co.
Cornell Dubilier Electric Co.
Electrical Reactance Co.
Erie Resistor Corp.
Federal Telephone and Radio Corp.
General Electric Co.
General Electric Supply Corp.
Girard-Hopkins
Hewlett-Packard
Industrial Products Co.
International Resistance Co.
Lectrohm, Inc.
Littelfuse, Inc.
Maguire Industries, Inc.
Micamold Radio Corp.
Oak Mfg. Co.
P. R. Mallory Co., Inc.
Radio Corp. of America
Sangamo Electric Co.
Sarkes Tarzian
Signal Indicator Co.
Sprague Electric Co.
Stackpole Carbon Co.
Sylvania Electric Products, Inc.
Western Electric Co.
Wilkor Products, Inc.
Amphenol
Dial Light Co. of America
Leecraft Manufacturing Co.
Any tube having RMA standard characteristics



" )----------------------.

~----------WARRANTY-----------.

All our products are warranted against defects in materials and workmanship for one year from
the date of shipment. Our obligation is limited to repairing or replacing products (except tubes)
which prove to be defective during the warranty period. Weare not liable for consequential
damages.

For assistance of any kind, including help with instruments under warranty, contact your authorized ~

Sales Representative for instructions. Give full details of the difficulty and include the instrument model
and serial numbers. Service data or shipping instructions will be promptly sent to you. There will be no
charge for repair of instruments under warranty, except transportation charges. Estimates of charges for
non·warranty or other service work will always be supplied, if requested, before work begins.

CLAIM FOR DAMAGE IN SHIPMENT

Your instrument should be inspected and tested as soon as it is received. The instrument is insured for
safe delivery. If the instrument is damaged in any way or fails to operate properly, file a claim with the
carrier or, if insured separately, with the insurance company.

SHIPPING

On receipt of shipping instructions, forward the instrument prepaid to the destination indicated. You may
use the original shipping carton or any strong container. Wrap the instrument in heavy paper or a plastic
bag and surround it with three or four inches of shock.absorbing material to cushion it firmly and prevent
movement inside the container.

GENERAL

Your authorized ~ Sales Representative is ready to assist you in any situation, and you are always weI·
come to get directly in touch with Hewlett·Packard service departments:

00390-2

CUSTOMER SERVICE

Hewlett.Packard Company
395 Page Mill Road
Palo Alto, California, U.S.A.
Telephone: (415) 326·1755
TWX No. PAL AL 117-U
Cable: "HEWPACK"

OR lin Western Europe)

Hewlett-Packard S.A.
54-54bis Route Des Acacias
Geneva, Switzerland
Telephone: (022) 42.81. 50
Cable: "HEWPACKSA"

/I
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