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INSTRUCTIONS FOR YODEL 325B 
DISTORTION ANAL. 

DF.SCRIP'l'ION 

S,,,,IV 4A.IUO$ 

LY 1- 2-.2, 

The Model 325B is designed primarily for making distortion 
measurements at certain fixed frequencios although provis1o~. 1s 
made for a limited adjustment ot the individual filter frequenctes. 
However, the circuits have been ~o arranged that the instrument may 
also be used as a high impedance vacuum tube vol tme·ter for general 
audio or intermediate frequency measurements or for making low 
level noise and hum measuremen.t;s . lt consists of the following . 
units: a high impedance input amplifier with a fixed gain of 20 db, 
a 1'1lt6r unit consisting .of nine 'bridge nTn networks selected by a 
rotary switch so that the fundamental of any of nine fixed fre4uen­
cies may bo eliminated, a high 1mped$neo lt!Ult1rango vaeuu~ tube 
valtmeter, ~ power supply, and a voltage regulator. 

In distortion measuremonts the input 1s to the amplifier 
through .the filters and thence to the voltmeter . For noise or hum 
measur0mes.\\s the tilters a.re switched ou t of the circuit and for 
stre.;1.ght •ol.tage measurements only the voltmeter is ·usod., a sepa­
rate set ot terminals being provided for this use. P.nother set of 
terminals is' also provided fo:r co,nrtecting an oscilloscope across 
thQ output of the voltmeter 1n order that the wave shape of the 
measured voltage Jtay be observed . Input impedance of tbe· amplifier 

~ is 200000 ohms · shunted by approxirnately 24 mmfd capacity. Input 
impe4i,D-C~ -- o:r the vol tmet~r is not less than 1 megohm shunted by 
apppoximately 32 mmfd capacity. Frequee-, ~esponses of the volt• 

-!!, meter is flat from 10 cps to l0Oko. '!"he NGquency t-espon.se o.Z' the 

,.. -

tnput amplifier is flat fro!Il 20 cps to lOOkc. · 

OPERATION 

Inittai Adjustments: Th1s inatrumcnt has been thorougltly tested 
before being shipped and should be ready ror operation when it 1a 
received. The ·zero reading of tho mater may change slightly with 
changos in line vo.ltago so that a few minutos should be al~owed for 
.the instrument to warm up and thon with the meter range switch set 

· to 50, the sEJlector swttch to METER, and with no itoltagc applied to 
the METER terminals, tho zero adjustment should be ch.,,oked. 

Distortion Measurements : The voltage wave to be analyzed is con­
necEea to the termlha!s marked INPUT on the left side of the panel . 
The selector switch below the meter should be set to NOISE. The 
meter range switch should be sot at plus 20 db. The mGter should 
then be adju~ted to read O db on the scale either by adjusting the 
level ot the incoming voltage or by Val'Jing tho input control. 
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CAUTION Under no circumstances ehoul~ thle 1n1t1al s~tting be at 
o. higher voltage on the mete~ than 10 vol ts as the amplifier will 
overload beyond this point and 1ntrod.uee soP1ous d1stort1on. 

•. 

The aeleotor switch should n.ow be set to DISTORTION, and thf: fre ... 
quency aeloctor sw1teh to the dt,a1rGd frequency . Tho incoming 
frequcnc~ !~ould now be adjusted~ !!1,n1nrum defl~c£r~~ 2f the 
l!1etor, a .ius~ment'o?' ffie meier range swt toh b'a lng maiie to oo'ta1n 
a suitable reading as the m1n1mun1 is approached. Further reduc­
tion may then be obtelned by ad..1uat1ng tho balancing control. 
When as lows. reading as possible ha.a been obt111ned by making 
these ad.j__ustmanta the distortion in db below the fundamental inay 
be obta1t'led dtrectly from the db scale on the mete·r. (Tho initial 
setting was+ 20 db, ,o tor exantPl<:l, if the met~r r~a~s •28 db the 
distortion will be •48 db). The exact froquency to v.h.1ch the fil­
ters nre tuned may be ve~ied approximately plus or minus one ~er 
cent by moans of the control to the right et the balanc1ng con­
ti-ol. Th1s control may be used to obtain a mln1mum instead or 
varying the troquenoy, p1'0•1ded the frequency lies somewhere w1th-
1rt tlho r~ge o.f the oontttol, and. thus rra.y be used: to obtain the 
distortion of n source remota trom tho unit. In us1ng this con~ 
trol it will be found that it ana the balancing control arc inter• 
dependent so that it will be necessary to ve.l'y them in such a 
manner as to obtaJ.n an absolute minimum. In either method it 1s 
the lowost possible obtainable r -cadlng that 1s the corr•.Jct one 
tor this represents complete bsle.ncing out of the f1.md&n .-mtal 
fr~quenoy loaving only tho distortion products. lJnredan.ce at the 
input terminals ta 200000 ohms shunted by ap~oximately 24 mmfd. 
If a lower lnpt1,t capacity is desired, it n~y be reduced to ap~ 
proximately 10 lTllTlfd by rtrmovtll or the input blocking condensei-
and uslng an axte~nal oondensor in such a rr~nner that 1t will have 
11ttlo capacity to ground. 

. ' 
Noise Meaeurements: For noise measuromonts the tenninals wa~ked 
TwPu'! are uaea·.' "!'ho eel.eictor awi tch 1s a et to NOISE. Tho INPUT 
control should be set at loo. Th~ voltage sona1t1v1ty or tho 
meter 1s now inoree.ttad by 20 d.b so the voltage scale read.lnp must 
be divided by a raetor or 10. 

OAUTJON No attempt should be made to monsur(; vol tagea gre•a-tel' · 
tfien 1 ,rolt under the above conditions as overlondin~ al the cm­
pl1t1~r will introduce serious ~rrors. See volta~e .,.suro~nt 
bolow for thts use. 

Frequency response using the input amplifier is fle.t from 20 cps 
to.10O kc. (See distortion m~asure:mcnts above for input impedance 
of amplU'icr .) 

Volta&e Meaeuremcnts: For stra1 r,ht voltage m,asuremonts the ter• 
: mlnels marked !,Miff are used nnd the selector aw1toh ts sot to -

METER. This connects tbe roo te:r to · thvse tormlnals and. disconnects 

.. 
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Instructions 325B continued Page 3 

all other circuits. The meter then reads directly as indicated on • 
its sonle, taking into account the proper.multiplying faotor indi• 
oated by the meter range ew1toh. The input impedance at the METER 
terminals is not less than l megohm shunted ·by approximately 32 
mmfd. Frequency rospons~ 1s · flat from 10 cps to l00 kc. 

Use or OscilloacoEe; The terminals markod OSCILLOSCOPE are con• 
nectea to the ou£put of the voltmeter ampl1f1er just Qhead or the 
diode portion of the voltmeter circuit, By connecting an 0,91110-
aoope ~t this point the ndd1t1onnl gain of this amplifier mal be 
added to that ·or the oscilloscope, and the wnvo shape from the out• 
put of the voltmeter may be observed. Th1s connection permits ob• 
servntion ot the wave &hnpe of the 1neom1ng wave after the funda­
ment~l has beon eliminated and the presence of second or third 
harmonics mny ·easily be seen. Excessive hum components present in 
the wo.ve can also be observed as well o.s any high frequency com­
ponents such ns might be caused by parasitics. 

MAINTENANCE 

. The Model ~25B should require no maintenance other thnn ehengtng 
tubes oacnsiono.lly and ~emov1ng nccumulated dust· and dirt, . Chcns• 
ing tubea will ordincr1ly affect the meter onl1brat1on by less 
than l~. 

When either or the 6AC7 tubos in the voltmeter cmpl1f1er 1s chcnged 
1t should be checked ror grid current effect. It e1th~r or these 
tubes drnws nn undue a.mount of grid current, 1t will show by n 
slow drift of the meter needle ns the range switch 1s ohnnged fro~ 
a higher ton lower range. This may be corrected by o. new tube, 

.. 
The sensitivity of the meter may be adjuated over a small range by 
turning the screw driver adjustment 1mmed1ntely in front of the 
first 6AC?. This .Qdjustment should never be mnde except to mrJco 
the meter correspond to o sttltldard meter and then co.re_ should be 
taken to nvotd wave form errors ns the meter reads the npproximnto 
~vernge ot the nppliod voltngo wnvo nlthough col1brated 1~ RMS 
vtilue of" n pure aine wave, A poor tube 1.n the o.mpl1f1er unit may 
cause distortion ln this section. This can bo oheoked bJ measur­
ing a. WP..vo with a distortion known to be more than 60db below tho 
fundamental. No distortion above -the 60 db level sh011ld be intro­
duced by tho amplifier. It distortions no lower than 50 db are to 
be measured, a 55 db distortion may be tolerated in the amplifier 
without 1nt~oduc1ng a serious error. 
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Pap;e 4 

INSTRUCTIONS FOR USING MODEL 325B DISTORTION ANALYZER FOR 
MEASURING THE DISTORTION OF A )l(?OOLATED R .Ji,. CARRIER 

. , .: 

This bulletin has been wr1 tten 1.n &nswer to numerous 
queries as to whether or not a rectifier system can be built in­
to the Medel 325B Distortion Analyzer to rrea1mre the d1stort1on 
of the modulated RF' carrier from a radio tranom1 tter. S1nco 1 t 
1s not practical to do th1s it will be necessary to build a sepa­
rate rectifier system according to the following instructions . 

The rectiftor unit .requires the following perts: 

1 ~-Rectifier, 6H6, l V, or 6X5G or equivalent 
l•·-6. 3 Volt til. ti-ensfonner 
2--50 mn;fd .• mica condensers 
2•-50,000 ohm l watt carbon resistors 
l•-250,000 ohm l watt carbon resistors 
l--R.F. coupling coil iadJtt•ted for 

desired carrier frequency,) 

These parts should be assemblod 1n a suitable metal box 
and wired as shown in the wiring diagram, Connections between the 
reot1f1er unit and the Model 325B should be as short and or as low 
a capac1ty ·as possible, 

Coupling .to the transmitter may be made 1n any conveniont 
manner and should be adjusted to give between land 5 volta 4.c •. to 
the input of the Model 325B when the oarr1er is modulated 30%. Care 
should be talcon to sec that the Model 325B is located suff1o1ently 
far from any strong R.F. tields, to p~event any poss1b111ty of suf­
ficient R.F. ente~ing the unit to cause spurious readings. It suf­
ficient R.F. voltage ts not ava1leblo 1t will be necessary to use 
a tuned. circuit at the input to the rectifier• 

If the above instructions are followed cer~tully the 
rectifier system should not introduce over 1i distortion at 1ooi 
modulation. However, a tuned o1rc~it should not b~ usod unless 
absolutely necessary $8 it is possible . to change the peroen·tage 
modulation by side band cl1pp1n$ tn tho tunod circuit if it is 
too sharply tuned • 
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Page 5 

CIRClJIT CONS'l'AtffS 
Model 325-B 

-
Rl 200 K ••• Potentiometer R4-l 5,600 ohms 1 W composition .. R2 l K l W compoaition R42 S,600 ohms l W composition 

· R3 a
1
200 ohms l W oompoeition 843 470 K l W compoeit'ion 
plus R6) (adjusted at factory} R44 27 K l W composition 

R4 100 K l W' composition R45 82 K l W c omposi t ion 
RS 27 K l W composition R46 270 K (adjv.s·i;ed at 
R6 .• .... Padding resistor factory) 
R7 470 K l W composition R47 2,200 ohms l W compositioa 
RB 18 K 1 ti oompoaition· R48 SK poten~ iol'!)9te r 
R9 820 ohms l W compoeitio~ • R49 s,100 ohms l \V compoeit ion 
RlO 100 K 1 \7 oomposit ion R50 s,100 ohm& l W eowposit ion 
Rll 27 K 1 W composition RSl 25 K ••• potent iomttr 
Rl2 270 K l \f comPosition 
Rl3 1 megohm l W composition 
Rl4 5 1600 obna l W composition 
RlS 5,600 ohms l \7 composition 
Rl6 2.16 megohms ••• precision carbon 
Rl7 316 K ••• precision carbon 
Rl8 2 megohms ••• precision carbon 
Rl9 2 megohms · •••precision carbon Tl 6SJ7 
R20 1 ·megohm 1 W composition T2 6SJ7 
R2l 2,200 ohms t W composition T3 6Au7 
R22 20 K HP)v(>ltage divider T4 6J5 
R?.3 220 K l W composition T5 6A '"7 v. 

t R24 100 K l W OQmposition T6 6AC7 
RiS 12 ohms (HP)wirtvound 'r7 6H5 

(adjusted at factory) TS 5Z4 or 5Y3G 
R26 SO ohms i- W composition T9 6L6G 
R27 50 ohms • • • Potentiometer TlO ESF5 
R28 56 K l W compoaii ion Tll Ne on glow lamp ¼ W 
R29 22 K 2 W oomposit ion 
R30 220 K ½ W composition 
R31 56 K l W compoait ion 
R32 22 K 2 W oompodt ion 
R33 15 K 1 W oomposit ion 
R34 6,21)() ohms l Vi compoai't ion TRl Power Transformer 
R35 620 ohms l W oompoait ion 
R36 620 ohms l W compaeition Ll Filter choke, 6 henriea 
R37 6,200 ohms l W compoait ion 
R38 7 ohms ( HP)wirewound 
R39 33 ohms ·1 W compaaition Meter, l M_.A. 

(100 ohms & SO ohms 
,. in parallel) 

.R40 .5 ,600 ohms l W composition J\ase l llf ampa 
Fuse 2 1' amp 

: 

w, 

.. 
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!' 

.. 

Cl 
ca 
03 
04 
05 
C6 
07 
08 
C9 
ClJ 
Cll 
OU · 
013 
014 
015 
016 
017 
Cl8 
019 
02) 
CJl 
022 
023 
024 
025 
026 
027 
02 3 
C29) 
to( 

C3?) 

Fl 
F2 
F3 
F4 
F5 
11'6 
F7 
Fa 
F9 

81 
52 
$3 
S4 

().l mfd 
O.l mfd 
10 mfd 
O.l mtd 
2J0 mmfd 
O.l mfd 
20 mfd 
0.l mfd 
lf'l mfd 
5 - .ao .rrntd 
40 mmfd 
1.5 - 7 mfd 
20 mfd 
.05 tnfd 
1.5 - 7 mmtd 
0.5 mfd 
$0 mf'd 
4J mid 
0.l 111fd 
40 mtd 
20 mfd 
l mid . 
20 mfd 
20 mi'd 
ao mfd 
20 mfd 
20 mfd 
20.mfd 

. . ..... 

15 kc 
10 ko 
'7.5 kc 
S kc 
l ko 
400 cps 
100 cps 
5J ape 
30 ops 

omcurr OOHSTAln'S 
MOililJ, 325.,B 

• 6,)J V, paper 
600 v, paper 
450 V » electrolytic 
600 V ~. paper 
• • " " e mica 
500 v, papt,r 
450 V, electrolytic 
60J V,, paper 
450 Vt electrolytic 
C. • • II ~ eeraraio tl"ilnnMtl' ...... mice .. " .. ceramic trtmmer 
450 V, e lectl'ol.yt ic 
600 V, paper 
•• " .. ti\ eeramio trimmer 
6()0 V, paper 
50 v, electrolytic 
oi50 v, electrolyt io 
6:>0 v, pa.per 
450 v, ehctrolytio 
450 v, elttetrolyt ic 
6JO V, paper 
450 v, electrolytic 
450 v, electrolytic 
4,50 v, e leetro lyt ;i.c 
450 V, electrolytic 
450 V, electrolytic 
4 50 V, e lectro.lyt ic 

adjusted to elilllination 
filter circuit , 

filter calibrated 
tilter calibrated 
tilter calibrated 
filter calibrated 
filter calibrated 
filter calibrated 
filt~r celibrated 
filter oeliJ:,raied 
tilter calibrated 

Pner Switch, AC 
~oise and Distortion U.ter Switch 
J'requency Selector S•itoh, filter section 
RM3-db volts &witch, voltaeter notion 

?age 6 

' 
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CLAIM FOR DAMAGE IN SHIPMENT 

The instrument should be ~ted 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 
disposition to be made of the equipment and arrange for repair or replace­
ment. Include model number, type number and serial number 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 work­
manship. 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 re­
turned, transportation charges prepaid by the original pur­
chaser, and which upon our examination is disclosed to our satis­
faction 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 develops, the following steps should be taken: 
1. Notify us, 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 instructions or ship­
ping data. 

2. On receipt of shipping instructions, forward the instru­
ment prepaid, and repairs will be made at the factory. If re­
quested, 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 excel­
sior or similar shock-absorbing .. material. 

DO NOT HESITATE TO CALL ON US 

HEWLETT-PACKARD COMPANY 
~11J,,11lflf'J1 efn.,lr-•n;d (-r J,,•-' •,.,/ ~«artu~ 
395 PAGE MILL ROAD · PALO ALTO,CALIF, 

l 
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LABORATORY INSTRUMENTS OF SPEED AND ACCURACY 

Standard -hp- instruments shown here are adaptable for 
making nearly every electronic measurement in the electronic 
field. Following is a brief description of a few of these instru­
ments. Complete technical information will be sent-without 

obligation-on request. In addition, -hp- engineers are 
at your service to help solve special problems. 

H-F VACUUM TUBE VOLTMETER 
-hp- 410A High Frequency Vacuum Tube Voltmeter 
combines in one instrument an ac voltmeter covering 
frequencies from 20 cps to 700 me, a de voltmeter with 
100 megohms input impedance, and an ohmeter capable 
of measuring resistances from .2 ohms to 500 megohm■, 
The special probe places a capacity of 1.3 uufd across 
the circuit under test. Input resistance for ac measure­
ments is 6 megohms. Six voltage ranges provide full-­
ecalc sensitivities from I to 300 volts. 

RESISTANCE-TUNED AUDIO 
OSCILLATORS 

WIDE-BAND AMPLIFIER 
-hp- 450A Amplifier ia a new, veraatile, wide-band 
amplifier designed for general laboratory or production 
uae. It provide■ exceptional stability at 40 or 20 db 
gain. and give■ new freedom from spurious responses. 
Low phase shift ia aaaured by a straight-forward. re• 
sistance-coupled amplifier design, together with inverse 
feed back. FreQuency response is Rat within ½ db 
between 10 and 1,000,000 cps. Varying tube voltages or 
aging tubes have no ~ppreciable effect on the gain or 
other characteristics. When used in conjunction with 
-hp- 400A Vacuum Tube Voltmeter, it increase■ volt-­
meter sent1itivity I 00 times. 

HARMONIC WAVE ANALYZER 
-hp- Model 300A Harmonic Wave Analyzer is an excel• 
lent instrument for both laboratory and production 
work where accurate and rapid measurement of indi­
vidual components of a complex wave is required. 
The maximum selectivity is sufficient for measuremt'!r1t 
of harmonica o f frequencies as low as 30 cycles and it 
can be varied ·over a wide range. With this variable 
selectivity feature, measurements at higher frequencies 
can be made more rapidly, yet with no sacrifice in 
accuracy. 

VACUUM TUBE VOLTMETER 
-hp- Model 400A Vacuum Tube Voltmeter aeta a new 
etandard of performance for voltage measurements in 
the audio, supersonic, and lower radio frequency re• 
gion. Measurement■ up to I megacycle with this instru­
ment are aa simple as measurements with the usual 
multi-range meter at d-c. Nine ranges gi-,e full-scale 
sensitivities from .030 to 300 volts. Ordinarily no pre-! 
cautions whatsoever are required: turn-over effect and 
waveform errors are minimized; there are no adjust­
ments to make during operation; a large overload will 
not damage the instrument. The input impedance ill 
megohm ao that most circuits will not be dietur J . 
when their voltage is measured. : 

AUDIO SIGNAL GENERATORS 
-hp- Audio Signal Generators are designed for time­
aaving performance. They are excellent for general 
laboratory applications because they supply a known 
voltage as well as a known frequency at the commonly 
used impedance level■. They are particularly suitable 
for gain measurements because no auxiliary •rparatus 
is required. They provide an excellent source o voltaae 
for diatortion meaaurcments because their waveform 
distortion is very small. 

DISTORTION ANALYZER 
This Model 330B Distortion Analyzer is -hp.'s new­

est. finest diatortion measuring instrument . It ia capa­
ble of measuring diatortion at any frequency between 
20 cps and 20.000 cps. It will make noise measurements 
of voltages as small as 100 microvolts. A linear r-f 
detector makea it possible to meaaure these character• 
istica directly from a modulated r-f carrier. The high 
Aensitivity. stable accuracr. and compactness of the 
330B make it extremely va uable for broadcast. labora­
tory and production measurement■• 

-hp- Resistance-Tuned Oscillators are suitable for al­
most every type of work . Their low distortion makes 
them particularly valuable in making distortion measure­
ments on audio amplifiers, broadcast transmitters and 
other equipment. They provide an excellent !!lource of 
voltage for accurate bridge measurements. The output 
is sufficient to drive signal generators and other equip­
ment requiring considerable power. Their wide fre­
quency range also makes them suitable for work in the 
supersonic reiion. 
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LABORATORY 

SQUARE WAVE GENERATOR 
-lap- Model 210 Square Wave Generator provides a new 
approach to the problem of measuring- the character­
istics of audio frequency equipment. One or two ob­
.servations with this generator will check the frequency 
response of apparatus where heretofore a large number 
of observations were necessary. _It will show up phaRe 
ehift and transient effects. both of which are rather 
difficult to study by other methods. 

ATTENUATORS AND VOLTAGE 
DIVIDERS 

-hp- Model 350 is a bridged-T attenuator consiating of 
one 100 db attenuator with 10 db steps and a 10 db 
attenuator having I db steps. Special conBtruction i!I 
ueed to assure high frequency response. Inquiries per­
taining to your particular attenuator or voltage divider 
problems will be given careful attention. The Model 
350A operates on a 500-ohm impedance level while the 
350B operates at a 600-ohm impedance level. 

DISTORTION ANALYZER 
-hp- Model 320B Distortion Analyzer ia a simple and 
convenient device for studying and measuring the har­
monic distortion in audio frequency apparatus. It 
measures total harmonic distortion at frequencies of 
50 cpa, 100 cps, 400 cps, I kc. 5 kc, and 7.5 kc. It is 
excellent for production work because it ia easy to 
operate and provides a rapid and accurate check for 
normal operation. 

INSTRUMENTS OF SPEED AND ACCURAC Y 

BAND SPREAD OSCILLATOR 
-lrp- Model 2001 Band Spread Oscillator is a good 
example of the newer type of electronic measuring in­
struments which are built for split-hair accuracy. The 
main frequency control dial is 6 inches in diameter. 
calibrated over approximately 300 degrees. and is driven 
by a smooth friction vernier. A total of more than 750 
calibrated points is available to cover the entire fre­
quency range. Each range is provided with an indi­
vidual frequency adjustment to enable the calibration 
to be set to a frequency standard such as the -hp- Model 
I 00B, where very accurate calibration is required. The 
frequency range of this instrument is 6 cps to 6(N)O cps. 

Like other -hp- oscillators, the Model 2001 contains 
these outstanding advantages: No zero setting required; 
constant output: wide frequency range; great stability. 

POWER SUPPLY UNIT 
-hp- Model 71 0A Power Supply is an excellent source 
of d-c power for every laboratory and production de­
partment use. The power pack is designed for the ut­
most in flexibility, compactness, portability and econ­
omy. Output is continuously variable between 180 and 
360 volts. The output voltage varies approximately 

~fthr ~:~:n::t~i::a;:;i:~io:s~d N~r::n!nd i:~ .ie:ein~ 
exceptionally low, and output unusually stable over a 
long period of time. Also contains auxiliary center­
tapped 6.3 volt source providing 5 amperes of ac. 

SECONDARY FREQUENCY 
STANDARD 

-hp- Model I 00 Low Frequency Standard provides a 
convenient and extremely useful source of four standard 
frequencies (100 cps, I kc. 10 kc, 100 kc) for accurate 
measurement purposes, for calibrating audio equipment 
and for various other work where great accuracy is 
required. It ia useful in making accurate interpolation 
measurement11 at higher frequencies. 

ELECTRONIC FREQUENCY METER 
-hp- Model 500A F requr.ncy Mr.ter is designed to 
measure the frequency of an alternating voltage from 
0 to 50 kc. It can be used to measure difference between 
two h-f signals. It is particularly suited to cryatal grind­
ing work where it can be used to measure the frequency 
deviation from the atandard, quickly and accurately. 

AUDIO OSCILLATOR 
-lrp- Model 201 B Audio Frequency Oacillator readily 
meets every requirement for speed, accuracy, and 
purity of wavt-. form. A large, illuminated, no~para11ax 
tuning dial makes possible accurate frequency selection 
by use of a direct control tuning knob or an extremely 
accurate 6~1 ratio vernier control. The dial itself i.a 
calibrated ove-r 300 degrees for accurate tuning through­
out a range from 20 cps to 20 kc-.. The 201 B's amplifier 
delivers up to 3 watts ofJ'ower ln a 600-ohm resistance 
load, with distortion hel to I per cent or len. 

HEWLETT-PACKARD COMPANY 
1320 PAGE MILL ROAD • PALO ALTO, CALIFORNIA 
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