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INSTRUCTION AND OPERATING MANUAL

FOR

MODEL 204A

AUDIO OSCILLATOR
(Portable)

Serial 186 and Above

HEWLETT-PACKARD COMPANY
395 PAGE MILL ROAD, PALO ALTO. CALIFORNIA. U.S. A.



General Description

The Model 204A Audio Oscillator is a compact,
instrument with a self -contained battery power supply.
splashproof metal case.

hghtweight, precision
It is enclosed by a sturdy,

This oscillator, which has a range of from 2 to 20,000 cycles/sec., is
very useful for checking telephone or remote broadcast lines, laboratory use
where a completely hum-free audio voltage is desired, and for geophysical use.

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
s ruction 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 subshtute value or the original value may be used.

CA UT ION

In order to obtain maximum useful life from the batteries in this instru
ment, always turn off the POWER switch when the instrument is not in use.
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2 to 20 cycles/sec.
20 to 200 cycles/sec.
200 to 2000 cycles/sec.
2000 to 20, 000 cycles/sec.
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INSTRUCTIONS

MODEL 204A

AUDIO OSCILLATOR
(Portable)

Specifications

Frequency Rating --

Frequency Range - 2 to 20, 000 cycles/sec.
Dial Calibration - 2 to 20
Ranges 

Xl
XI0
XI00
XI000

Calibration Accuracy - ±2%
Frequency Response - ±1 db from 2 to 20, 000 cycles/sec.
Frequency Stability - Within ±3% including calibration error, normal tube

aging, and normal battery aging. Aging of batteries causes not more
than 1% change in frequency.

Output Rating --

Rated Output - 5 volts across a la, 000 ohms resistive load
Distortion - Less than 1%, 10 to 20, 000 cycles/sec.

Less than 2% below 10 cycles/sec.
Rated Load Impedance - la, 000 ohms, resistive

Power Source (Self Contained) --

Filament - 5 Burgess No.2 (or equivalent) flashlight batteries (1-1/2
volts each)

Plate - 3 Burgess No. 5308 (or equivalent) batteries (45 volts each)
Battery Life - 60 hours total when used at the rate of 4 hou rs daily.

o erall Dimensions

10-1/2 11 high X 10-1/2 11 wide x 11" deep

Weight

Approximately 25 Ibs including batteries.
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Operating Instructions

Inspechon --

This ms trument has bee thoroughly tested and inspe cted before being
shIpped and IS ready for use when receIved.

After the instrument is unpacked, it should be inspected for damage re
ceived in transit. If any shippmg damage is found, follow the procedure outlined
in the IIClaim for Damage m Shipment ll page at the back of the instruction book.

Controls and TermInals --

AMPLITUDE - This control is a variable voltage divIder which is used to
control the amount of oscillator voltage applIed to the input of the amplifier sec
ho and, therefore, the amplitude of the output voltage. The output voltage in
creases as the control IS rotated clockwIse. This control is calibrated from
110 11 to 11100 11 In arbItrary units.

FREQ. RANGE - This rotary switch changes resistance values in the
frequency de ermming sections of the instrument. The position of this switch
determInes the multiplying factor that must be used to convert the frequency
dIal mdicatio to the actual output frequency of the instrument.

FREQUENCY - ThIS con rol varies the capacity in the frequency deter
mini g circuIts of the instrument.

The frequency dial is calibrated from 2 to 20 and its indication multiplied
b 'he factor mdicated by the posihon of the FREQ. RANGE switch will give the
ac ual ou put frequency of the oscilla or.

POWER - This rotary switch controls the power supplied to the instru
men from the bat eries. When the switch is in the OFF position, the two fHa-
me t lrcults and he two high voltage WIres from the batteries are opened. When
he Ins rument IS tur ed on, he neon lamp on the control panel wIll flash periodi

cally.

OUTPUT - The two binding posts, located in the lower left corner of the
control panel. are the ou put terminals of the oscillator. The binding post marked
G is onnec ed 0 the ins rume chassis and case.

Operation --

The procedure for operating the Model 204A Audio Oscillator is as follows:
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1. Release the latches on either side of the case cover and remove the
cov'er.

2. ~onnect the equipment under test to the OUTPUT binding posts. Use
the rated load impedance for best results. *

3. Set the FREQUENCY dial and FREQ. RANGE switch so that their in
dications, when multiplied together, equal the desired frequency. For example,
if a frequency of 700 cycles/sec. is desired, set the FREQUENCY dial to 7 and
the FREQ. RANGE switch to X 100.

4. Turn the POWER switch to ON and adjust the AMPLITUDE control for
the desired output voltage.

* Although the rated load impedance for this instrument is la, 000 ohms
(resistive), higher or lower impedance loads may be used without damage to the
instrument. Load impedances higher than the specified load impedance will re
sult in lower power output. Lower load impedances will increase the percentage
of distortion in the output voltage.

Information on when and how to replace batteries will be found in the
Maintenance Section of this book.
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Circuit Description

The Model 204A Audio Oscillator consists of an oscillator section, an
isolah g amplifier, and dry ba teries to supply the fllament and plate voltages.

The oscilla or section consists of tubes VI and V2 which are connected
to form a two stage resis ance coupled amplifier. Two feedback circuits are
connected around his amplifier -- a positive feedback circuit to produce oscilla
tio s and a egati e feedback circuit to minimize distortion and maintain constant
ampli ude of os cilla ion.

The pos' rve feedback circui co tains a fi xed re sistance (R l-R8) and
variable capaci y ne work (C I-C4). Osc1llations are produced when there is
zero phase Sh1ft hrough this feedback network and the os cillator frequency is
determined by the circuit constan s of h1S ne work.

The egahve feedba k etwork in the oscillator section minimiz s changes
in osc1llator amplitude w1th cha ges in frequency. Th1s ne work is compos ed of
R12, RI7, a d RIL Rll is a 3 wa incandescent lamp. This lamp has a tem
perature-resistance characteristic such that its resistance will increase in direct
proportion to he voltage applied 0 it. Changes 10 the resistance of this lamp
w1ll change he percentage of negative feedback in the oscillator circuit. Whe
he OS(11lator vol age rises more vol age 1S applied to the lamp (RIl). th in~

creased voltage w1l raise he emperature and resistance of he lamp which in
urn increas es he p rcentage f nega i e feedback in the oscillato circuit. In

cr asi g the percen age f egahve feedback will tend 0 decrease he os cilla 'or
output voltage to i.s norma opera i g point. The action will b revers d if the
osc Bator ou pu voltage decreases, the egative feedback voltage will decrease
lowerlng .he voltage across he lamp (RIl) which will lower its reSIstance thus
lower' g he pe en age of n gattve feedback and tendi g 0 raise he oscillator
ou put to 1tS normal opera iug po'n. The hermal inertia of the lam.p 1S g ea
enough so that its resis ance will no vary in accordance wi th the sine wa e
voltage at he lowest frequencl.es i vol 'ed.

The Isolati g amplifier ( ube V3) preve ts the oscillator f om. being
affec ed by he ex er al load. A ega ive feedback circuit which is part of the
amplifier, reduces any distortion caused by he amplifier.
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Malntenance

Battery Replacement - ~

Measurement of Battery Voltage - The most convenient method of meas
uring the battery voltage is to unscrew the clear plastic cover and remove the
neon glow lamp Ilo Connect the negative terminal of a high resistance voltmeter
to the cha sis o Turn on the instrmnent and connect the positive terminal of the
voltmeter to the shell or center contact (the contact producing the highest volt
meter indication) of the neon lamp socket. For satisfactory operation of the in
strument this voltage should be 100 volts (filament voltage 1.1 volts) or more
with the ins trument in operation.

When the battery voltage drops below 100 volts, both the filament and
plate supply batteries must be replaced. If the batteries are used after the volt
age has fallen below 100 volts, distortion will increase, the frequency calibration
will be less accurate, and the output voltage will fall. This is shown on the ac
companying graph "Typical Battery Life Data".

The instrument is designed so that the plate and fIlament batteries will
deteriorate at approximately the same rate. Therefore, the two sets of batteries
must be replaced at the same time.

Battery Replacement Procedure - The procedure for replacing the batteries
is as follows:

I. Remove the case cover and unscrew the two captive screws. Slide the
ins trument out of the case. (See Fig. 4)

2. Turn the instrument upside down. Remove the four s crews which
hold the bottom plate in place and remove. Loosen the battery terminals and
remove all the wires from the batteries.

3. Lift out th batterie and replace with a set of fresh batteries. Con
ne t the wires to the proper terminals. (See Fig. 4.) Replace the bottom plate.

4. Turn the instrument right side up and replace the filament supply
batteries with fresh batteries .

5. Turn on the instrument and me asure the battery voltages as described
in the Measurement of Battery Voltage sectu::>n. The plate batteries snould.be at
least 135 volts under load and the filament batteries at least 1-1/2 volts when
loaded. If the battery voltages are normal, then replace the instrument in the
case.
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Tube Replacement --

Tubes V2 and V3 may be replaced with any tube having normal character
istics. Tube VI is more critical because it operates (lowest frequency range
only) with an extremely high resistance in its grId circuit. Therefore, if the re
placeme t for tube VI has gas current, the frequency calibration of the lowest
f equency range will shift due to the gas current flowing through the grid resistor.

Replacemen of Lamp Rll --

This lamp operates far below its rated power consumption and should
have a infimte life. However, should the lamp fail it will be necessary to read
just resistor R12 af er the replacement lamp is installed.

Install the replacement lamp and me asure the os cillator voltage between
he juncbo of C9 and R19, and the chassis. This voltage must be between 9 and

11 volts (RMS) wIth he os illator set at 1000 cycles/sec. If this voltage is not
Withl he spe Ified range, then adjust R12 so that the correct voltage is obtained.

Lubrl a ion of Tuning Capaci or Drlve Mechamsm

The tu Ing capacitor drive mechanIsm should be lubricated once a year.
Put one drop of hght oil (# 10) in each of the three oil holes in the tuning capacitor
drivecas i g (See Fig. 3). Do not lubricate the gear teeth or the bearings in the
capa ~ tor.

y Cahbra ion --

he frequency calibra lon has (except when due to a gassy tube VI)
c; ifted, then he following procedure should be used to restore the calibration.

A vacuum tube volttneter, an oscilloscope, and a source of accurate fre
quency vol age to cover the 200 to 2, 000 cycles/sec. range are necessary for

ahbrating thl instrumen.

1. Unscrew the cap ive s rews and remove he ins trumen from the case.

2. Rotate the FREQUENCY dial counter clockwise until it stops. The
small do beyond the high frequency end of the dial scale should hen coincide wi th
the· dex lin on the wlndow.

3. If the dot does not coincide, remove the knob just below the dial es
cutcheon. Loosen the four screws on the dial hub and rotate the dial, while hold
i g h hub agams he sop, until he dot coincides wi th the index. Tlghten the

crews.
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4. Connect the source of standard frequencies to the horizontal input ter
minals of the oscilloscope. The vertical input terminals of the oscilloscope,
he vacuum tube voltmeter, and the rated load are connected to the OUTPUT

terminals of the oscillator.

5. Set the oscillator FREQUENCY dial to the stop dot, the FREQ.
RANGE switch to XIOO, and the AMPLITUDE control near maximum. Turn on
the oscillator and measure its frequency (with the Instrument in the case) by
means of the Lissajous figures on the oscilloscope screen. The frequency
should be 2400 cycles.

6. If the frequency is correct (2400 cycles/sec.) proceed to the next step.
If not correct, then adjust Cl and C3 (See Fig. 2) simultaneously, with a non
metallic screwdriver, until a frequency of 2400 cycles/sec. is obtained. The
instrument must always be put back into the case for frequency checking.

7. Now set the FREQUENCY dial to exactly "20". Do not change the
FREQ. RANGE control. Adjust the AMPLITUDE control shghtly so as to obtain
a satisfactory indication on the voltmeter. This voltage should be noted and
used as a reference level for flattening the oscillator response.

8. Set the FREQUENCY dial to exactly "2" and compare the oscillator
frequen y with the frequency standard. Also note the output voltage. If the
frequency is not 200 cycles/sec. and the output voltage is not the same as It
was at "20", then adjust Cl and C3 simultaneously to obtain the correct frequency
and oltage.

9. Return to "20" and re-adjust C 1 and C3 for the correct frequency and
reference level.

10. Repeat steps 8 and 9. The oscillator frequency calibration and res
ponse should now be correct. If the frequency calibration is not correct on the
other ranges, then the instrument should be returned to the factory where the
calibra ion will. be corrected for a nominal charge. See the Warranty Sheet in
"he back of this instruction book concerning proper packing and shipping instruc-
ions.
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Fig. 1. Model 204A Audio Oscillator
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Fi:o.. 2. Model204A Top View Case Removed



Fig. 3. Model 204A Rear View Case Removed
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TABLE OF REPLACEABLE PARTS

o....

Circuit
Ref.

CI - C4

C5

C6

C7

C8

C9

ClO

Cil

C12

Rl - R8

R9

RIO

Rll

Rl2

Rl3

Rl4

Description

Part of Capacitor and Drive Assembly

Capacitor: fixed, electrolytic,
50 Ilf, 50 vdcw

Capacitor: fixed, paper,
. 5 Ilf, ± 10%, 200 vdcw

Capacitor: fixed, paper,
.27 1J..f, ±10%. 200 vdcw

,
Capacitor: fixed, paper,

.271lf, ±IO%, 200 vdcw

Capacitor: fixed, electrolytic,
40 1J..f, 150 vdcw

Capaci tor: fixed, paper,
.27 Ilf, ± 10%, 200 vdcw

Capacitor: fixed, electrolytic,
50 1J..f, 50 vdcw

Capacitor: fixed. electrolyhc,
20llf, 150 vdcw

Part of'Range Switch Assembly

Resistor: fixed, composition,
82 ohms, ±10%, 1 W

Resistor: fixed, composition,
150 ohms, ±1O%, 1 W

Lamp:

Resistor: variable. wirewound,
1000 ohms. linear taper

Resistor: fixed, composition,
470,000 ohms, ±10%, 1 W

Resistor: fixed, composition,
2.2 meg ohms, ±1O%, 1 W

-hp
Stock No.

18-50

16-37

16-36

16-36

18-8

16-36

18-50

18-9·

24-82

24-150

211-4

210-5

24-470K

Mfl'. III & Mfrs.
Designation

x
TC-39

CC
88P47492S4

e.C
88P27492S4

CC
88P27492S4

X
#203208

CC
88P27492S4

x
TC-39

x

B
GB 8201

B
GB 1511

o

G
B2-030-277

B
GB 4741

B
GB 2251

*See "List of Manufacturers Code Letters For Replaceable Parts Table."
-10-



TABLE OF REPLACEABLE PARTS

Circuit
Ref.

R15

R16

R17

R18

R19

RZO

R21

R22

RZ3

R24

R25

Description

Resistor: {"xed. composition.
150. 000 ohms. ± 10%. 1W

Resis 0 : fixed. composi ion,
1 m gohm. ±10%, lW

Resistor: fixed, wirewound.
1500 ohms, ±10%, lW

R sis tor: fixed, compositio •
470q ohms, ±10%. lW

Resistor: ariable. compositio ,
25.000 ohms, li ear aper

Resis or: fixed. composition,
220,000 ohms, ±10%, lW

Resistor: fixed. composi ion,
1 megohm, ± 10%. 1W

R sis or: fixed, composi io ,
22.000 ohms, ±10%, lW

ResiS or: fix d, composition,
220,000 hm,s, ±10%, 1W

Resis or: fixed, composltj 0 ,

4700 ohms, ±10%. lW

R S1 stor: fix d, ompositio,
100,000 ohms, ±10%, lW

Dry Baery: 45V

Dry Battery: 1-1/lV

Bi di g Post:

Indicator Lamp Assembly:
Knob: 1-5/8" diam.

K ob: 1-1/2" diam.
Knob: 2" diam.

-hp
Stock No.

24-150K

24-1M

26-1500

24-4700

210-54

24-220K

24-lM

24-22K

24-220K

24-4700

24-100K

312-97

312-112

312-3

312-95
37 -12

37-11
37-13

Mf1'. • 8t Mf r s .
Designation

B
GB 1541

B
GB 1051

R
Type BW

B
GB 4721

B

B
GB 2241

B
GB 1051

B
GB 2231

B
GB 2241

B
GB 4721

B
GB 1041

Burgess Ba tery
Co. #5308

Burgess Battery
Co. #2

HP

II, #911308-937
J. T. HlllSales C( .
S-309-64-B -522
HP
HP

CIl
(1)

11....
PJ-
~

o

*See "List of Manufacturers Code Letters For Replaceable Parts Table. I'
-11-
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TABLE OF REPLACEABLE PARTS

C.ircuit -hp- Mfl' .• &: Mfrs.

Ref. Description Stock No. Designation

Lamp: Neon glow 211-27 0, NE-51

Lampho1der: 38-89 Leecraft Mfg.
659-1

Sl ABeD Rotary Switch: POWER 310-55 HP

S2 AB Range Switch Assembly: 24A-19W HP

VI Tube: 1U4 212-1U4 ZZ
V2 Tube: 3V4 212 - 3V4 ZZ
V3 Tube: 3V4 212 - 3V4 ZZ

"

*See "List of Manufacturers Code Letters For Replaceable Parts 'fable."
-12-



•
LIST OF MANUFACTURERS CODE LETTERS

FOR REPLACEABLE PARTS TABLE

Code Letter

A
B
C
D
E
F
G
H
I
J
K
L
M
N
o
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



CLAIM FOR DAMAGE IN SHIPMENT

The instrument should be tested as soon as it is received. If it fails
to operate properly, or is damaged in any way, a claim should be filed with the
carrier. A full report of the damage should be obtained by the claim agent,
and this report should be forwarded to us. We will then advise you of the dis
position to be made of the equipment and arrange for repair or replacement.
Include model number, type number and serial num"Qer when referring to this
instrument for any reason.

WARRANTY
Hewlett-Packard Company warrants each instrument manu

factured by them to be free from defects in material and workman
ship. Our liability under this warranty is limited to servicing or
adjusting any instrument returned to the factory for that purpose
and to replace any defective parts thereof (except tubes, fuses and
batteries). This warranty is effective for one year after delivery
to the original purchaser when the instrument is returned, trans
portation charges prepaid by the original purchaser, and which up
on our examination is disclosed to our satisfaction to be defective.
If the fault has been caused by misuse or abnormal conditions of
operation, repairs will be billed at cost. In this case, an estimate
will be submitted before the work is started.

If any fault cievelops, the following steps should be -taken:

1. Notifyus, giving full details of the difficulty, and include
the model number, type number and serial number. On receipt of
this information, we will give you service instruction or shipping
data.

2. On receipt of shipping instruction, forward the instru
ment prepaid, and repairs will be made at the factory. If request
ed, an estimate of the charges will be made before the work begins
provided the instrument is not covered by the warranty.

SHIPPING
All shipments of Hewlett - Packard instruments should be

made via Railway Express. The instruments should be packed in a
wooden box and surrounded by two to three inches of excelsior or
similar shock-absorbing material.

DO NOT HESITATE TO CALL ON US

HEWLETT-PACKARD COMPANY

1;,6r>ralr>ry jnslrtlmrn/~~r JpffJami :J{,'furflCY
395 PAGE MILL ROAD v.!.p PALO ALTO, CALIFORNIA

•
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