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3 D E CEMBER, 1959 

A NEW ANALYZER 
FOR SOUND AND VIBRATION 

The TYPE 1554-A Sound and Vibra

tion Analyzer (Figure 1) is a new in tru

ment designed to supersede both the 

TYPE 760-B Sound Analyzer and the 

TYPE 762-B Vibration Analyzer. Its 

tuning range (2.5 to 25,000 cycles per 

second) is wider than those of the two 

earlier an alyz ers together.It prm·ides for 

the first time a continuously tunable 

one-third-octave pas - band as ''ell as a 
narrow band (8 0). Among its other 

features are an "all-pas " mode of op

eration for measurement of the level of 
the entire input sig-

n al, g r e a t l y in
crea ed atte n u

tion far from the 

center of th analy

sis band, and 10-to-
1 span on the main 

frequenc dial. 

This new analyz

er i s  battery 

powered and port

able and is, there

fore, convenient for 

analysis of sound 

and vibration "in 
the field." In the 

laboratory, in con
junction with the 

TYPE 1521-A 

Graphic Level Re

corder , it provides 

continuou records 

of level versus fre

quency. 
Several types of 

analyzers are used 

Figure 1. Panel View of 
the Type 1554-A Sound 
and Vibration. Analyzer. 

for the analy is of ound and vibration 

spectra. The constant-bandwidth het

erodyne type, exemplified by the Gen

eral R adio TYPE 73G-A, is very useful 
where a high degree of scle ·tivity i re

qui red, i.e., where the frequency separa

tion of adjacent components is very 

small. Th e con tant-percentage-band

wi<lth type, of which the General Radio 
TYPJ..; 760 is an example, has a band

"\Vidth whi ·h in rea es in proportion to 

it center frequency. 

The analysis of sounds with broad-
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band or continuous spectra requires the 

measurement of bands of noi , rather 
than of di ·crete 'omponent , and for 

this purpo ·e o ·tav -band analyz r , like 
the General Radio TYPE 1550-A, are 

u ed. This ype of analy is provide 

data for the calculation of p h inter

f rence l v 1 and h aring-damag ri ... k. 

A lat r development, and one of ever

increasing popularity , is m a urement 

with a one-third-o ·tav band"·idth 

which give more d tail d p ·trum data 

than the octave band, but \Vhich i till 
no a tim - ·on urning as a very-narrow

band measuremen . Many tandard 

mea urcm nt pr · dur and orne rnil

itary p cification now ·all for on -

third-octave analy i . It wa to provide 

equipment for Ruch mcasurem nt that 

the TYPE 155-!-A o md and \ ibration 
Analyz r wa desio·ned. To achieve max

imum u efulne , the frequ n ·y rano·e 

was xtendcd to include thos low fre

quencie. of int er t in mo t vibration 

mea ·ur men ts an l the narrow filter 

charactC'ri tic wa added for the identi

fi ·a io11 and mea ·ur ment of single-fre

quency pectrum ·omponents. 

A WIDE VARIETY OF USES 

The T' ·pl£ 1554-A ound and Vibra

tion Analyzer ha' b en de igned for 

analy ·i · of the output voltag from h 
T'YPE 1 51-B oun - L 1 Nieter and 
th TYPE 7Gl-A Vibration Meter but 

abo ha.· many other uses in acoustical 

and electrical wav analysis. 
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1. Measurement of Noise and Vibration. 

Fio-ures 3 and -± show ound and i

bra ion pectra a mea ur d with the 
analyzer. These measurem nt 'rer oc-

·a ion d by th pr n in a group of 

offi of an inten e low-fr quenc. noi e, 
whi h wa ,a ily trac d to an air com

pre or some di tance a way. Th m a -

ured spe t1a w re plotted on Codex No. 

31.462 graph paper which is e p iall 

arran ·ed for on -third- ctave frequ ncy 

analy is. Dots on th main frequ ncy 

dial f the T PE 1554-A allow on to 

ad vane it easil from on pr f rred on -

third-octav ·ent r fr quency to the 

next. The strong 40- ycl peak h wn in 
th noi e sp ·trum of Figure 3 was evi
dently the annoying component. A 
simpl cal ulation demon trat d a res
onanc in th offices at thi frequ ncy. 

The vi bra ion m0a uremen ts were made 

on th pump structure and indi a ed 

that no importan vibration at the of

fending frequ n y was pre nt. Th pul-

ation of air at the compres or intak 

proved to be the source of th noi e. 
Corr ctiv m a ur w re taken, and 

the re ulting ound pe trum is hown in 

Figur 5. 

Be au e the measurement ext nd d to 

fr qu ncie b lm\ 20 y le he TYPE 
761-A' i bration M t r wa u ed for both 

ound and vibration measurements. For 

sound measurements, the vibration pi k

up wa r pla · d by a microphone of th 
typ u d on h TYPE 15-1-B ound

L v l 1 t r and th le tor wit h on 

the vibration meter wa set to A ELER
ATIO · .  

2. Electric Wave Analysis. 

Out ide th- fi led of purely acou tical 

m a urement the TYP 1554- ound 

and \ ibration Analyzer has considerable 

Figure 2. Response charac;teristics of the analyz:er. 
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100 
fREOUfNCY IN CYCLE$ HR SEC°"4D 

10 100 
FR£CUENCY IN CYCL£S PU: Sf:CX)ttt) 

Figure 3. Sound spectrum of 
noise in office. 

Figure 4. Vibration spectrum at 
pump. 

Figure S. Sound spectrum of 
office noise after corrections. 

n efuln , � a. an lectric wave analyzer, 

Pspecially for the determination of the 

sp ctrum of el ctri al noi e ignal . A 

particularly di:ffi ·ult probl m has been 

the accurate m a ur ment of the low

frequency spectrum of the output of the 

en er al Radio TYPE 1390 Random 

N oi e Generator. Previou ly, with a 

narro,\-band analyzer, it has been neces
;-;ary to use exceedingly long averaging 

times to produ e r liable data. The 

mea urement can be made more easily 

with he one- hird-octave band,vidth, 

which permits a horter averao-ing time, 
but is till suffi iently selective to yield 

reliable data. A graph of the one-third

octave spectrum level a a func ion of 

frequency for the 'I YPE 1390-B is shown 

in Figure 6. Note 

that, because the 

bandwidth of the 

analyzer is propor

i ional to the fre

quency to 'vhich it is 

i uned, "white 'noise 

appears to slope up-

......... oJ ,, 1• ., :ro .._, - " 
'-- T .J.;.t 1·-

+-""· 
- · - -·1:· .. .;.•· 

50���.·--� 
40 ==;.;;;, ·-

......... ·"-i'*'· ··'-- :'.. ----

:!: 250 :-= =-=-=- ..... ;; 

ward with increasing frequency at 3 
db per octave. 

3. Use with Graphic Level Recorder. 

There are many advantages to using 

the TYPE 1521-A Graphic Level Re

corder to record automatically the out

put of the sound and vibration analyz

er. Data are acquired with much less 

concentration and train on the part of 

th operator; the are acquired more 

rapidly; and are in the form of continu

ous curves ra her than as data taken at 

discrete points uch as the one- hird-oc

tave band center frequencies. Figure 7 is 

a photograph of the TYPE 1554-A ound 

and Vibrafaon Analyz r coupled to the 

TYPE 1521-A Graphic Level Recorder. 

-·c.j..: 
+--·, •· 

.. _ 
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Figure 6. Spectrum level 
of the Type 1390-B Ran
dom-Noise Generator as 
measured with the one
third-octave bandwidth. 
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' pecial chart paper, TYPE CTP-554, for 

h r corder has a frcquen y cale which 
matches the dial of the analyzer. Be

cause the lower limit of the frequency 

range of the recorder is 20 cycles p r 

ec nd, this chart paper cover only he 
top three dial spans of the TYPE 1554-� , 

from 25 to 25 000 cy ·les per second. 

Within this frequency range, the ·om

bina tion of the analyz r and recorder 

can be used for the frequency analy� is of 

sounds, vibration , or el ctrical sign l . 

An example of this use is he measure

ment of th response of a loudspeaker 
in a room inadequately r ated for o-ood 

list ning properti<" . When uch a mea -

urement is made with a sine-wave signal , 

the response flue uates over a wide range 

of 1 vel, depending strongly upon the 

position of the rec eiving microphone. 

T'he re ults of wo such measurem<'n ts 
made with the Typg 1304-B Beat-Fre

quency Oscillator chain-driven by the 

Figure 7. View of the analyzer with dial drive coupled 
to the Type 1521-A Graphic Level Re corder. 

recorder are shown in Fig1ire 8. It \\·ould 

be clifficult to average a number of su ch 

curves or to draw a relatively smooth 

average curve on 

either graph. t 

ha beencu om

ary in acou ·tic 
mca urements of 

such y t m. t 
u e a warbl tone 
(a sine-wave ig

n a l frequcncy
modula ed overa 

rel ativ ely wid 

range a a low fre

quency) to a\ er

age, in e ff ct., 

Figure 8. Two typical 
loudspeaker charac
teristics as measured 
with a sine-wave sig
nal from the Type 
1304 -B B ea t- F r e
quency Audio Gener
ator and recorded 
automatically on the 

Type 1521-A Graphic 
Level Recorder. 

+..L.;:..i:..�. =:.. • • =�"f· .�.!! 
F>R:�QUE'.NCY fN CYCLES PER SECOND 

•••••• � •••••• � ••••• ··�� �. !...! ••.•••••••• 
• 
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figure 9 .. Schematic of pink noise filter. 

over a range of frequencies and thereby 

produ a smooth r r spon urve. From 

such a curve, gross tendencies a way from 

ideal performance can be easily detected 

and corrective m asur s design d. A 

more modern technique uses random 

noise. It is convenient to correct first for 

the 3-db-per-octave lope of white noise 

as viewed through a cons -ant-percen -

arr -bandwidth filter. A filter havinrr a 

lope of -3 db per octave from 20 to 

20 000 cycles per second is shown in 

Figure 9. White noise whi h has be n 
converted by such a filter from con tan 

energy per cycl to constant en rgy per 

octave has been called "pink" noise.1 

The spectra of the whi e noise output of 

the TYPE 1390-A Random N oi e Gen

erator and the pink noi e output of the 

tC. Q_ ]\fa.yo and D. G. Beadle, "Equipment for Acoustic 
:\I a. ur mcnts (P:irt 4)," Electronic Enoineer1'no, '"ol. 23, 
pp. 4fl2-4G3. Decpmber, 19.1 I. 

DECEMBER, 19 59 

filter as measuxed with the onc-third

octave bandwidth are sho,vn inFigUT 10. 

This pink noise wa applied to th 
loud peak r in the same location and th 

response wa recorded after passing 

through the one-third-oc ave filter of 

the TYPE 1554-A. FigUTe 11 is a bl ck 

LOUD

SPEAKER 

POWER 

AMPLIFIER 

"
PINK

" 
NOISE 

FILTER 

TYPE 1390-B 

N OISE 

GENERATOR 

-

·-

MICROPHONE 

Q-

TYPE 1 551-B 

SOUND LEVEL 

METER 

TYPE 1554-A 

SOUND 8 VIBRATION 
ANALYZER 

TYPE 1521-A 

GRAPHIC LEVEL 

RECOR DER 

figure 11. Block diagram of the system used for the 
loudspeaker measurements. 

Figure 10. (Upper curve) White noise output of the Type 139 0-B Random-Noise Generator as measured by 
the one-third-octave bandwidth and (lower curve) pink noise output of the filter. Curves were plotted auto

matically on the Type 1521-A Graphic-level Recorder, coupled to the Type 1554-A Sound and Vibration 
Analyzer. 
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diagram of the mca urcm n t i m. 

�rhe respon e i hown in Fi ure 12 and 

the impro emcnt ov r th curve of 

Figure i vid nt. The response 

m asured with the narrow filter of the 

TYPE 1554-A is shown at the bottom. 

Here a little more of h fine tructur 

of the curve i apparent. 
On th e curve he fluctuation st ad

ily deer ase as the center frequ ncy 

increase bccau c he pa band of the 

filter is steadily in r a ing. Thi will 

be a characteristic f all u ·h recordings 

of noi e ignal made with the TYPE 
1554- or any other conf::tant-percent

age-bandwidth analyzer. 

The analyzer u d with a random 

noise gPnerator con titut s a generator 

of one-third-oc av bands of noi e ,.,,�hich 

ar de irabl for many typ of acou ti

cal m a urem nts. The superiori y of 

one-third-octave band of noise over 

·warble tones for mca urcm nt of ound 

decay tim ha been point d out in a 

recent ar icl . 2 An xample of thi use of 

the TYPE 1554-A ound and Vibration 

A...nalyzer was the m asur ment of the 

reverberation time of a laro- auditorium 

2C. G. Balachaudr:n1, "Random oun l Fi ·ld in ReYerhera.
tion Chambers," The Journal of the A.cou.'<lica.l Society of 
AmPTica, \'ol. 31, pp. 1319-1321, ctnbcr, 1950. 

reported in a recent issue of he Experi
menter. 3 The block diagram and th re

corder chart (Fio-ur 7 and 8 of that arti

cle, r pectively) how the measurement 

setup and he re ulting decay curve. 

DESCRIPTION OF THE TYPE 1554-A 

SOUND A ND VIBRATION A NALYZER 

Figure 13 i a blo k diagram of the 

TYPE 1554-A Sound and Vibration Ana

lyzer. The four main blocks are the 

preamplifier, the two uning unit , and 

the meter-and-outpu amplifier. There 

are two attenuator op rat d by coaxial 

control . Th larg outer dial control 

the input attenuator, which is used to 

adjust the gain of the preamplifie to 

suit the input signal; the knob controls 

the main attenun.tor, ' hich is u ed dur

ing the analysis of a signal. The main 

attenuator is in three separate e tion , 

located at the inputs of the tuning unit 

and of the meter-and-output circuit. 
Consecutiv 10-db steps of attenuation 

are in rted in the different sections in 

such a way as to yield the greatest pos-

ible dynamic range and protection 
against ovcrlon.ding. 

3.:\1.. _ Holtj and }.'[. J. Fitzmorris, "A Graphic Level 
Recorder With lJigh. 'cn,.itiYity and Wide Ra11ge ,"Gen
eral Radiv Exr;Prim ntcr, June, 19.19. 

Figure 12. Loudspeaker response as measured with pink noise and (top) one-third-octave bandwidth an the 
analyzer and (bottom) narrow bandwidth. 
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F/HST TUNING UNIT SECOND TUNING UNIT 

INPUT 

,i 
OUTPUT 

Figure 13. Block diagram of the analyz:er. 

A simplified sch ma i iagram f on 

of the tuning unit i hown in Figur 

14. The circuit i ba ical ly a two-stag 
tub -and-transi tor amplifi r. Tl r i 

n gative feedback from th coll ctor 

cir uit of Q-1 to h filamen of 'l- 1, 

whi h s abilize the gain of th amplifier 

and the operating point of V-1 and -2. 

Th re are t ;vo p ibl path for p itiv 
feedback. One of th i th '"'o-call d 

Wi n bridge n twork, whi h produ ·e a 

maximum fe dback at one freq ien . 

and gives the tuninu unit its selectiv 
haract ri tic. Th other i a re i tiv 

voltage divid r, whi h give th tunin · 

uni it flat frequency or all-pass ·h ar

act ri tic. Wh n ither po i iv f d

ba k ne work is u d there is al way an 

x · of neuative f- -dba k for tabi li y 

of gain. 
The n - hird-octave response was 

synt h csiz d by h i of th Q and th 
fr qu ncy eparation of two tuninu unit 

in ca cade. The r ultan re pon i fta 

topped. as hown in Figur 2. Wl n th 
BA:\DWIDTH witch is in the ARRO"W 
position, the tw o ircuit ar tun d to 

the ame frequency, producing the 

narrow p ak: ho\ n al in Figur 2. 
'I h re ul inu bandwidth 1s 8%, approxi
rnat ly on -tenth octave. 

CALIBRATION 

For mea ureme t made in conjunc

tion wi h the TYPE 1551-B ound-L vel 
1eter, the sound and vibration ana-

lyz r can b al ibrated to be dir ct 

reading in ound-pr ure 1 v 1. The 

m thod for d in o can be b ex

plained by r fer nee to Figure 15 a 

photograph of th atte1 uator c ntr I . 
Th larg out r dial marked r rp T AT
TE� ATOR is et ac ·ording to he ampli

tud of the input i nal o hat th ap

propriate number i adj a ent to the IN
P 'l' VOL'I' H ULD O'l' EXCEED marl- r. 

Th main att nuator knob is u uall 
turned fully clo • kwi. e (a it is in Fig

ur 1 - ) during alibra ion. h i nal 

from th sound-I v 1 me er i con
n t d to th input of h analyz r and , 

wi h th analvz r BA ... D\ IDTH wi h t 

a LL-P • • the reading of the analyzer 

m t r an b m d h ame (ind 'b 1 ) 
by adju ment of the CAL thumb ·on-

rol whil at th am.e im the mov

abl DE IB •L dial und r th at nu tor 

kno can e moved o that th ame 
number i b low the pointer of h knob 

as is shown at th ' ind w of th at

t nua r on he oun<l-1 vel meter. 
Both h ound-1 1 meter and h 

analyzer hen read the ame ov r-all 
1 vel and h analyz r i henceforth 

dir ct reading in one-third-o tave ound-

Figure 14. Elementary schematics of the tuning unit 
used in the analyz:er. 

INPUT 

VI 

POSITIVE FEEDBACK -
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Figure 15. View of the attenuator dial. 

pressure le 1 (th um of the meter 
reading on the decil el cale and the in
dication of the attenuator knob against 
the DECIBELS dial). 

A. irnilar system can be used with the 

TYPE 761-A Vibration Meter to make the 

analyzer's meter scale direct reading in 

amplitude . The analyzer also can be op

erat d dir tly from a microphone , if 

the component lev l are sufficiently 
high (see pecifi ation ) , and he TYPE 

1552-B Sound-Level Calibra or can be 

used for calibration. 

If the analyz r is to be used for ele -

trical ignal analy i , it can be inter
nally cahbrated by u e of a 115-volt ac 

line to be direct reading in voltage at th 
input jack. 
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SPECIFICATIONS 
Frequency Range: From 2.5 to 25,000 cycle in four 
range . The FREQUENCY dial i calibrated 
from 2.5 to 25 cycles; the FREQUENCY M L
TIPLIER switch has four positions, 1, 10, 100, 
and 1000. 
Frequency Calibration Accuracy: ±2% of the fre
quency dial settings. 
Input Voltage Range: 100 microvolts to 30 volts 
for useful indication. Most sensitive range is 1 
millivolt full scale. 
Frequency Response: "NARROW": Maximum 
re ponse i flat ±2 db over th entire tuning 
range. "ONE-THIRD OCTAVE": Maximum 
re pons is fl.at ±4 db over the entire tuning 
range. With re pect to the "ALL-PASS" re
sponse, the effec tive band·width for noise is one-
third octave ±2 db. ''ALL-PAS " : Flat from 
2.5 cycle to 25 kilo ycles ±2 db. 

Bandwidth: "NARROW": (Sec plot) Response 
is down 3 db at ±4 % of selected frequ ncy. 
At one-half and twice s 1 cted frequ ncy, re-

ponse is down more than 40 db. "ONE
THIRD OCTAVE": (See plot) Bandwidth is 
1.26;1 at the 3 db points. At one-half and twice 
th selected frequency, the response is down 
more than 30 db. 
Input Impedance: 100 kilohms, unbalanced. Low 
input terminal grounded to case. 
Meter: Three ranges, -10 to +10 decibels, 0 to 
3 volt • and 0 to 10 volts. 
Attenuator: Adju table in 10-db steps. 

Type 

Direct Use with Microphone: 
Microphone Type Component Levels Must Exceed 
759-P25* 50 db re 0.0002 microbar 
1551-PlL 50 db re 0.0002 mi robar 
1551-PlH 65 db re 0.0002 microbar 

Output: Jack on front pan I provides approxi
mately 1 volt , open circuit, when meter incli
cat full scale. Output impedance, 5 kilohrns. 

Tubes: Four CK512AX and two CK526AX. 
Transistors: Six 2Nl69A, two 2N521A, and seven 
2N324. 

Batteries: Four 1.5 volt (Eveready No. 935 Size C 
or equivalent) and two 67.5-volt (Eveready 
No. 467 or equivalent). Batteries ar supplied 
with in trument. Life of batteries approxi
mately 100 hours. A BATTERY CHECK po-

ition on the OFF-ON switch connect the pan l 
meter to indicate when the batteries ar ati -
factory or n ed to be replaced. 
Accessories Supplied: Shielded able-and-plug as-

mbly for connection to ound-level m ter. 
Plug to fit input and output jacks. Cable-and
plug assembly for calibration using 115-volt 
line. Pouch for accessories. Airplane-luggage
type carrying en. e. 
Dimensions: 10%+ 15%+ llYz inches, over-all . 
Weight: 31 Yz pounds without acccssorie or carry
ing a, ; 39 % pounds with accessories and carry
ing case. 
*TYPE 1550-Pl .Adaptor Plug required (see below). 

Code Word Price 
1554-A 

1550-Pl I Sound and Vibration Analy:z:er . .... . .. . . .... . · · 

I 
DR�:IA 

Set of Replacement Batteries. . . . . . . . . • . . . • . . . . . DRAMAADBAT 
Adaptor Plug. , • • . • • • .  ,, . . . . . . . • . . • • • • • . . • • • • • MA'l'OR 

$106<).00 
7.80 
4.00 
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11 DECEMBER, 19 59 � 
INCREASED 

TYPE 

AND 

BIAS CURRENT RATING ON 

1607-A TRANSFER-FUNCTION 

IMMITT ANCE BRIDGE 

The maximum permissible continuous 
d-c bias current ra ing of the TYPE 

1607-A Tran fer-Function and Immit
ance Bridge has been increased from 

100 ma to 250 ma. The new rating ap
plies to both old and new in truments, 

ince no change has been made in the 
instruments, but a re-examination of the 
temperature rises involved has shown 
the original rating to be too cons rva
tive. 

In measurements on transistors with 
this instrument, in ome cas s diffi ulty 
has b en encountered as a result of low
fr quency oscillations ari ing in the cir-

cuit con i ting of the external power 
supply and bias filters in combination 
wi h the tran i tor. This difficulty sho\ 
up a an inability to balance the in tru
ment to a compl te null. (The omission 
of the TYPE 1607-P500 Damper Unit 
may al o produce a similar effect, but 
the resulting oscillation is then at a 
high frequency.) The pre ence of this 
low-fr quency oscillation can be de
tect d by means of an oscilloscope and 
cured by a rearrangement of the power 
supplies or by the addition of appropri
ate by-pass capacitors and loading re
sistors. 

A 50-0HM TERMINATION FOR THE 

GENERATOR TYPE 805-C ST AN DARO-SIGNAL 

To facilitate mea urements on 50-ohm 
devices, a new 50-ohm termination, 
TYPE 805-P2, is now available for use 
with the TYPE 805-C Standard-Signal 
Genera tor. Thi genera tor has an open-

TY PE 805-P2 
GENERATOR OUTPUT CABLE TERMINATION 

UNIT 

75.0. 12.5.0. 

75.0. 

--------u 

circuit output impedance of 75 ohms, 
and the termination unit normally sup
plied with the generator gives output 

imp dances of 37.5, 7.5, and 0.75 ohms. 
The output voltmeter reads output 

T _ z  = 50.0. 
Eo 

o 1 E0= Eg =METER 
:r2 

Figure 1 

READING 

TYPE 805-P2 TYPE 1000-P3 Figure 2 

75.0. 

TERMINATION VOLTAGE DIVIDER 
UNI T 

12.5.0. 

75.0. l.Q 
� Z0=1.0. 

Ea E 1 = Eg =ME TER READING 0 '200 100 
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� GENER A L  R A DIO E X PER I M E N T E R  

Fig ure 3 

75 .0. 

T Y P E  8 05-P2 TY P E  1 0 0 0-P J, T Y P E  I O O O - P4 
T E R M I N AT I O N T IER M I N AT ll O NI  DU M M Y A N T EN N A  

U N I T  U N I T  

7 5 !l  E ' 
0 L:T E o" 

.---��---.--����_J 

1 2  

vol ag ir · i  l y  f · h P  37 . . - - h m  
t rn1 inat ion · f r the wo lo v r i m
J e lauc_•  • , t h  vol m t l' r ad i1 g i · 

<livid d l y 1 0  an<l  100,  r p ti,- l:v.  

The TYrT<: 05- 1 'l crmina tion l nit 

l ad th ]oa v lt  g I on -hali the 

uppl icd w i t h  1.. h c  gene ru tor aL'o i.n 
l u d  a. d u m my an t enna. 

T Y PE 0.5- P'.2 .!"}0-oh m  Tcrm ina-
Tn i 1 Rhown , h m< i o..l l :-.r i n  

Figur 1 .  It  w i l l  b . e n t ha .h n -
l ad v l t  i. . t iU  
by · h  

m t r r ing. 
Fi u r  2 L 1d 3 r p cti · ly, 

th 50- h1n t rm im ti n mu 
wi t h  t he � t aul un l T - E 1 000-

r .  an 
mn my _ n t  n n•t . 
Th m ::v1 m u m  u � i t  v l tag ·with 

i th r t -r m j n a t i  n i 2 v l t  . \"\ i th he 
t r i 1  L i  n r - m  v l ,  th ma.· 1 u 

p n-cir u i t  put • I t  <r j s  4 v It 

ode TYord Price Typ 
805-P2 

1 000-P3 
1 000-P I 
1 000-P4 

SO-oh m T e r m ination U n i t . . . . . . . . . . . . . . . . . . . . .  . LTE "R 
RMOR 

A L  D 
ARRO 

$25.00 
1 7 . 50 
25.00 
1 5.00 

1 00: 1 Voltage Divider. . . . . . . . • . • • • . . • . • . • • • • . .  

50-o·h m Term i n ation . . . . . • . . . • . . . . . . . . . . . . . . • .  

D u m m y  A n,1en na • . • . • • . . . • . . . . • . . . • . . . . . . . • • .  

� I I 

S A L O N  I N T E R N AT I O N A L  D E  P I E C E S  D ET A C H E S ,  T U B E S, 
, 
E L E C  R O N I Q U E S, A C C E S S.O R I  S,  A IP PA R E  S D E  M E S U R E S  

, 
PO U R  E S  I N D U ST R I E S  E L E CT R O N I Q U E S  

Tl1 i i utcrnat:ional . ·l i b i t  w i l l  l hC' ld 

at L h  xµo i t ion.  , Porte 1 

"" rwni.l 

a in 1 9 -

� cbi-uary 1 .  h th rouO'h 

wiH partiei pn tc aga i 1  
n d  \Vill  ._how a gro p of m cl-

G e  e r a 

rn J ·tr n i  i n  truments for labo ratory 

and pre c l u · t i  l .  � n gin rs fr m ur 
r pres ntn. :i \r · i n  Fra n , ET...._' .  A D  -

I T  _ � will  h i n  a lt  ndance t o  gr, 

u r  O" \' r. en. friC'ncl: and t dis u th i r  

m e  ur m n t  problems .  
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