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THE TYPE 1553-A VIBRATION METER 
The n \V General Rudi Yibration 

l\I t r, TYPE 1553-_\ i;-; a portal 1 <11'1) -
t o-u.·e in:-;trumcnt for the qllantitati,·e 
m a. ·uren1ent f ,·il ration. \Vi th it.· 
ace lcr met r, the TYPB 15GO-P51 C -
nunic Y ibn1 t io1 1 Pickup t it i · din'ct 
reading in ace l 'ration, \'elo ·ity ch.·
pbccrncnt, and jerk. Otl er pickup· can 
also l u. ·ed , ·::tmcmg th 1T1 veloeit. -tvp' 

ra11;-;ducer · a11d :-;peeial-purr os a<'<' l
ron1 tcr� re. ·ponclin°· to freqnenc·ies up 

to 20 kc. \Vith 111· llY of the:-; 1.he ,.Ll l'tt
ti n meter can be n<lj ust d to b dire et 
1·ead i1 w. 

'rh xcell nt performance of this in
;-.;trume11t i;-; rna<le po:-;;-;ibl in larg' p·u't 
by it.· .·tahl . hio-h-n-ain, \';id -band lo\\·
noi.�·c arnplificr, \\·hich can also b u.· d a 
a r-;en:-;iti \'e ,·oltmetcr for audio and :-;ub
atLdio freq ucncies and a.· a ealihra tcd 
multi-r:1110' pr a mpli fier for analyzen;;· 
;-;trol o;-; ope:->; tape. gra.phie IC\·el, or 
d ircct-rc:1 ding o:-;cillographi · recorders; 
tllld o:-;cillo. ·cope.-. 

The eover pho1 og;ra ph :-;ho\\'S the ex
t c-nml feat Hre. of the nc\Y T'YPl� 1553-A 
Yibrati (  n ::.\I tel". The instnune11t is 
housed in an ttlumi11um Flip-'1 ilF c· :-; , 
"·hich ('Ombiuc.· con\·cnience in n:-;e "·ith 
protcetion duri11g tr:..u1sportatio11 or .·tor-

11·.. E. Gro. !", ,) r., "T�·pe 1 :rno-Pl 1 Yi brat ion Pic-k np 
Ky,..l rn." a 111·ml R1u/io E.rp ri111enter, :3--1-, 11 & 12. 
�OY mbcr-D c·f'mbcr, lOliU. 
"H. ' . Littlrjohn, "Tlic C't•«C of tl1e \\-f'll Dcsi�nrd 
Jn. trun1 nt," G°<'Hl'r11l Rw/.io Experimenter, 3-1, 3, :\larch, 
19(\ . 

FREQUENCY 

age. T'he pi ·knp cable ;-;ix-i11d1 prolw. 
and prob tips :.u· stor cl in the co\· r. 
'I'he panel layout a.ml rcndou dial:-> ha,·c 
be n d Rigned to a Yoid am.bigniti . · aud 
to rnake the im;tnuncnt sim1 le and tl:-i.'' 
to ns and to r ·td. 

CIRCUITS 

'Th' cl' · tr ical :-;io-nal from the \·ibra 
tio11 piekup (accclcrornct er) is proccs;-;cd 
b} the follo\\·ing electrical .·y.·tcm;-; that 
n1ake np the indicaii1w i11.·tnune11t: th 
an1plificr, a calihrn.t cl ait 1 1 u ator thrc ' 
ac \'Oltmctcrs, int 'grating cirC'nit;-; to 
·on,·ert �le ·elcratio11 :-;ig11nls to \·clo('il .'r 

01· di. ·pln · men . ·ign al:-; a d iffel'c11tiaIi11 g 
circuit to con\· rt tt<·c·c'leratio11 signal:-; to 
jerk �ignuls, and a ·alihration cir<'uit for 
maiu taiuing ampli fi e r  gain or for s It ing 
amplifier O'llin to 1H·c·om1nod<.tt alt C'n1at c 
piekup.· wi1h differ 11t scn:-;iti,·itic:-;. 
'I hcsc are i11dicat cd graphically rn 
Fio·u re 1. 

Amplifiers 
l�xperienee gaillC'd iu the de:-;ig11 aud 

building of um1 litier. · for portable ;-;rnrn<l-
1 ,. l mctcc:i·-1 ·5 hu. · l> 11 put 1 o dircet 

aE. E. ·.ros .. . fr., "T,,-p<' i::;;;1-A .'ound-LcYt'l ::\[Pt<'r," 
Gener,,/ R111lio l!.'r1H'rim1'11llT. 2ti, 10, ::\ lar<'li, I!).):.. 
•E. E. Gross, .Jr., "T1upron�1l PPrfon11ancr Plu:-; ::-.;"" l.uok 
for the Sound-LcYel :\Teter," Gentrnl Hwlio lJ.rJ1tTi111r11frr. 
:1:., 17, Oetober, 1038. 
•E. l:. Gross, .lr . . "Typ<' 1:;.>1-C :-;ound-l.e\'C'l :\ll'tt'I"." 
General Rt1.dio J� . .CJ>t:rin1cnltr, ;:1:J, K, �\u�u:st, 1Ut' I. 
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Figure 1. Functional block diagram of the vibration meter. 
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INPUT 

A. PEAK CIRCUIT B. PEAK-TO-PEAK CIRCUIT 

C.AVERAGE 
METER 
CIRCUIT 

Figure 2. Elementary schematics af t h e voltmeter circuits. 

u;-;e in the u111plifier. · of the 'TYPI•: 15.-3-. \ 
\"ihration l\1ct r. Similar c·ircuitry a.· 
W<'ll ns J' silicnt nH>u11t i 11g . · and , 'tlpport ;-; 
for miC'rophonic suppn�.-.·i 11 ha,- hcc11 
'tnployc<l. Tra11sistor. · ha \"C l)C('ll ust'd 

wh<.'rc ·haractC'r i s t i<'s and stal>ililY 
aC'hi '\" tl siuvas.'-i ·rt that pn•\·iow-dy ol ·
tuin •d ·with vac-1111111 i11hc:--;_ !11 some i11-
sh.u1c<'s. howcY<'I', llw rcq11in�nH.'11ts :ll'C 
'\'Cll iodny, l ('((pr Ill 'L \\"l( h \'ll('llUITI 

t nhc:-;. For example i ra 1L·i. ·t rn·izc·d ,-cr
sion;-; of the high-impcda1 IC'<' lo"·-11oisc 
i11ptt t amp Ii fip1· arc not <·0111pcl it iYC' 
< '<·011 0111i ·al.ly or 1·clinl>ly \\·ith \-;t<·1111111-
t lll)(' 1nodC'I.·_ I11 addi1 io11. <·011pli11g and 
hy-p�1:-;s capac·i1ors oft< n IH'<'<>mc pro
hihi(i\·cly bnlk:v n11d cxpp1i.·i\'C' \\·hc•11 
]o\Y-itnp lat1C' iraui-'isl or a11 1pl ifiC'r;-; l'<'
phH·(' tube :1mplifif'1-.· lhaL must ha\·c· 
flat. rc;-;po11s(' to 2 C"ps or lo\\"t•r. 

Voltmeters 
The ilinc ·n11l111<'lc'r c·irc·uil.· ,,-ith 

rc:-:pon. ·c:-:, rt'. 'JH'C°tin'l.v, of pcn .. k pc< l-
to-1 <'a k, and a \'C'raµ;<! arc sho\\·n 111 
l•igur' 2. The 1wnk-i11cli<"atj11g <"irC"uit 
(Figure' 2a) j:-; t '1<' ,,.C 'll k11 0\\·11 c·omhi11a
tio11 of a diodt' rC'c·tifi r, a c·np<t('i.to1· and 
adv Yoh mcl <'I'. ·yst <'111. �I Jw pc•·tk-1 o-pcn k 
n :1di11g <"il'('Uit CB igun' 2b) i:-: ohtainPd 
by th <tddi( l011 or ;\, SC'C'Oll 1 diod(' }):!. 
\\:hi<'h clct cc ts i he otlwr peak of i h<' 
\'ol1aµ;c wave. In 1his ('il'<'llit, th' de· 
\"ol tc1gc ac·ros:;; capa<'i1 or C, ,,·hi< " h i. · 
prc=--<'n1 <l to 1 he <le· \':;1c·1111rn-t u)lC' yolt
nH.'i er, is <'\jll:.tl tot lw :-:1trn oft he posit iY<' 
n 11 d 11 cg�1 ti \'C }J<'a ks n f the sip.:n al \\'H Ye.'. 
F'iµ:urf' 2e show.· ilw full-\Ya.vc bridg(' 
l'('<"fific1· <'i)'(·t1il used to obtain t h ' a,- 't'
agP l'l':tdi11g volt m et er. 

Each of t.h' thrC'c \'Ol1mctcr roin·uit.· i:-: 
oper:i,tcd in its li11caL· r<'gio11, r-;o that 
cotrnnon n1ct <'l' sc·i-d c. · arc prn-;siblc. 

_\n crni11cr-foll \Y<'r output a.rnplifi('r 
m d . ilicon-jundio11 diodC's 1nakc ir 
po:-::-:ibl to ma.i11tai11 a high ratio (lor.) 

Rn - d d f -1> (s 'e F1gurC'. · 2u an 2b) to Ir ,-j e 
I() 

tru ' pPak � ucl peak-to-peak rc"'pon.· . , 

,-en for \'Cl'.\" c ·o1npkx \\"UYC' forrns.6·7 
'1 IJe .'c m . : .i t i ,· d y  or th U\'er'tge-rC'a ling 
met 'r cir ·Lti is adj1vtcd t l ' LO db 
r..\rnold l _ ( ; . P(·tc·rson, "Hesponsc of Pcnk \"nit 111t•tc·r to 
Ha11do111 :--.-oi>w,'' C:c11l'rnl /(111'1"11 H.i·7Jcrimc11/• r. :{I. 7. 
D · r· •11il or, J!J.)fi. 

71 .. r.. I� · ra rl(' k . __ 1,.1111.•lfr .lfPas1n- 'n•'nf.�, .Jolin \.\'ii<'�- .,
Rons. ::\c"· York, JO·lfl, flJ> l7.)- �70. 
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Figure 3. Frequency-response chor
acteristics for a constont a cceleration of 

100 in./sec2. 
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OUTPUT 

B+ 

Fi g u r e  4 .  
Schematic of 
improved in
tegrating cir-

cuit. 

0T at r tl an th' sc11sjti\·ity of the p ak

to-pc· k r adi1w, . ·o i hat for a sin "··1 \.' 

th san1e ·urr nt flO\\·,· thrcnwh th in
djc;,t ting rncter for c. \·cragc and p ak-to
pcak voltmeter elec:ti n. rl hi. ·hange 
in .·cn.·iti\·ity is automatically indiC 'a t ed 
in i h win low sho\\·ing the meter full
.· ·ale reading. 

Integrating Circuits 
The fr qucn<'y-re.-pon . .-c c:lnrcl · t cri :-;

tics aYailul le in th 1 YPE 1553-_\ 
Yil ration -:.\ [ tc1· '"i th i h 'TYP 1.: 1 -no-P51 
Pickup arc , ·h0\n1 in Figur . . ] hc�c 
cu1Te. · f'iho"· the rcadi 110-:-; obtain I on 
th Yihratio11 meter a=-> ·t fundion of fre
q ucnc·.\· for a ·on :-; t :rnt U('<' leratiou of 100 
i 11c-hc.· per :-;ccon<l per �ccond. ()\· r th ir 
.·p cifi d fr quc1H ·y range:-; all re. ·1 011:-; ;-.: 
ar(' ". 11 "·ithin 10/c of lhcir rcspcctiYc 
dc:-;ign oh.icc·ti n:'·" It i;-; ,,·orth 110t ing that 
the high :-;eu;-;iti,·ity a 11<l good le\\·

frpqu 11 -yr :-;1 011:-;c for Yclo<'ily and li:-:
plnecmcnl n1 "a;-;nr 111 1 t:-; ha \. be 'ti 
<Whic\ ·cd bv an iuteoT;_tti no· «ir ·uit 1 h·1t 
p rform:-; tf1c clc:-;ired frequ nc·y-re.·1 on:-; 
. hapi11g without th Jo:-;.·es inhcr 11t in 
<·011\·cnhona l int 0Tati11ff circuit.·. 'rhe 

+10 

� ol--���:::::::l�===i:::==:'.:::__j_�_J � 
I 

.... "' 
z � -10 
"' 
.... a: 

5f, 

Fi gure 5. Low-frequency displacement response. 
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circuit ( •io-ure -!) i:-; a n10 lific:atiou of thl' 
familiar .:\Ii ll r-iype i11t eoTa1 or." Tht• 
0Tid-plat · · pa ·it or of tl ".\ (jl[ L' ·irc·ui l 
i · repla ced here 1 y a form f 1 ar;d I 1-T 
tun 'd cir<'u i t. �\<lnrntagc=-> of the 11c\\· 
cir ·uit ar illu::; t r-l{ cl i n  Figun - which 
. ho\\·, · t h' lo\Y-fr•queuc:,v portion of t h· 
cli�phccrnc1d rc.·poni-: of ihe TYP1·: 
1 - ;-3 __ \ · ll l th c·omputcd r •:-;pon:-: for 
hH> H(' or _ fillpr-typc i11t •0-rator:-; . .  \t 

fl, the n1i11i111urn dt•=->in'<l rcspon:-:c fre
qucn<"y, bot h  r'�P< n:-:c:-; ar• "·ith in 5< � 
< f the t rue <li:-;pla t' me11t r :-;pons·. Th 
diffcre1H· ' in maxinntn1 r :-:pon:-: .... C-
r pr .'-' ll ts the . ·a Ying in gai 11 recp 111.·p
n1e111 :-; for c·qui\·alcnt .·cnsili\·ity 011 
di;-;plaeenw1tl afforded by tlw 11 ". «ir-

·uit. Th is l'C'Ut1(·cd o-aiu n·qui rcnH ' l lt abo 
m aw.: 011 · «all ohtajn higher :-; n:-:it i\·it_,. 
\\·ith 110 incr ai-;c in 11oi;-;c leYel. _\ furth •r 
in1pro\ ·cmc11 t i11 11oise le\·( 1 acen 10s from 
th u ,,. ·in·nit b cans' ih i· '.-.;ponse fnll:-: 
off jw·d bclo,,· it.· 11o nnal <>l •rating rang' 
of fJ to ttfi. 

JERK RESPONSE 

.T'rk.�1•10•11•1'.! the iimc rate of chn11g· 
of ac·<·c lenll ion, i. · the rc:-:po11s' oht ai 1H·d 
\\·hen th output of a11 ac·c·clc 1·omc(C'l' i:-: 
<lii.TeretiiiaiPcl . .fC'rk is :.l rn •a;-;un' of any 
.·udd 11 change in :l('<'elc'ra t i on of a hod.<·. 
It is this :-;ucldcJJ clw11ge that is related 
to th ri ljno- 1nality of automob ile•:-; or 
clm·atori-;. It i.- importun t i11 loa l tit•
d ,,-n in nti I road <'ttr;-; t n1e k:-;, and air-

l' f . Lo\\· frc pt 11 ·i •:-: (usw.tll,\· l to 20 
ps) arc of i11 tl'r0;-;t i11 jer k rn a:-;ur •mc11 h·L 

'rhc rat cl r . ·pon s ' of th TYPr.: 155:3-.\ 
for j rk m a. ·1ir n Ht is 2 to 20 ep:-:. Tlw 
actual rcspon:-: . oht ain cl by LL· ' of a 
diff r 1 1 tiat or of clc ·io·u* :-;imilar t i he 
int grator d serihc 1 :.ti o\ · c, i:-; a:-; .·ho\\·11 

�Re/Ct' llr'l' /)11/fl .for Hruhn Er111i11N r.-> - FfJ11r!h Erlil '"" · 1 ntC'rno.t ionnl Tel Pp hone• & TPlcgraph Corp., X P\\' Yurk . 
tfl.37. 
9Ride '!lld T"1"/,ralio11 !)"'"· :O:p('cial l'uh. l)Ppt. (SP ') 
:'ocict�· of .\ u tomot i Y<' Jo:nginC'('r . .  "=" w York. Hl.>O. 
!OT . . .-\. Prarl!" and ('. \\". 1-:i,.sC'ngc•r, ".-\ .J erk uwwr for 
Ballisto�·t1rdiog:nq1l1�·.'' .\"]J,...; Report .Yo . •  p.J,.!, \Ya-liing:

t n. D. C., .J une . 1!1.ii). 
11Donald P. EC'knwn. I1,,fu.,fri11l I11slntment11/ion. \\"ill',. 
& F:ou:;, ::\°('w York 1n.11. p :.n:�. 

· 

10.\rnol l P. . . Pctcr-.on ·ind Y.:. I·:. :r :-s, .Jr .. /Icnullwnf; 
uf .\"01",e .l[errn11reml'llf (f"ourth Ediffo11). c-n ·rul Hadill 
C'ompanY, J fl<iO. 
*Hen' t l1C' pa.ntllc·l- T <'irr11it i .. u,.rd lwlo\\· i1 n11ll fr<'
qn ncy whilP th<' inrra:ratnr op('rat<'" aho,·c tll null 
frcqu ·nn· of the parall<'l-T network. 
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Figure 6. Response to constant jerk signal as a 
fu nction of frequ ency. 

in Figure U, Y 'ry gooc.l from 1 to 25 ·p. · .  

.\ \H'kome by-pro l11d of thi.' type of 
diffrrcntiator i::; the very good high
frcqu ncy cut-off. 

READOUT SYSTEM 

The information available from the 
TYl'I� 1553-.\ i:-; i11dic<ttcc.l in a. :-;imple 
nnc-onf1t:-:ing; tn<Ull l 'L 11ig;ur' 7 ;-;hm\·,· the 
appc'anu1cl' of the bn) 1nai11 rea<lout 
dial;-;. The met t'r f ull-:-;('ale ;-;cn;-;i li,·i t) 
al\nw. · ap1 'ar;-; in th' J 'ft-ha11d wiudo,\·, 
whi le the appropri:t1c 1111 i t s  alway;-; up
p 'ar in 1 he right-hnnd \\·i11clo\, ... \ny one 
of thl'' parrcl <·01d rol:-< ·:.u1 ·ha11g th 
f'cdli11g of the meter full-.· ·al' di,tl, cad 
i11dC'pC'llCk111 l.v ol" t lw oi }wr hn>. .\:-: OllC 
rniµ;ht exp ct the s '.\LE SELECTOR knob 
con I rol. · this dial O\"Cl' a wide ra1we 
)f meter scu:-:it j,·i1 it':-; (t ' ' ' l 0-c.lb :-;tcps). 

Iu :tddition to pointing to th m a:-;ur -
11w1ll C'haraC'il'l'i:·dic and C'h:.tngi1w the 
unit.· appcari11g in the right-hand \Yin-

dow the FUXCTIO;\" knob �11. o cor trol. · 
th nun1ber app aring in the 1 ft-hand 
\\·i11dow. 1: he �rnTBR HE.-\D knob j!-' 
the third cont ro l aff ting rh numb r 
app iuing in this left-k111d windo"· of 
Figure 7. A ·  xr lain d artier, the 11um
ber is d crca. ·ed b3 3 to 1 "\Yhen the k.11 b 
i� turn d from Pl£: .. \F to AVE. 

CALIBRATION 

Internal calibration of the Yibration 
meter is accomplished by :.t m tho l 
sin1ilar to thu. employed to ·a Ji l rate the 

ien ral Radio Soun<l-Le,-cl ="Ictcr.1 .\ 
fcedba ·k . y. ·tem from output to i111 ut 
containing a tlllwd C'ircuit1 a nlibl'ate'd 
a tt u nator, i. n L Jin1i ( r. · i. · ·1dj llt;tC'd to 
i roduce a 100-c·yclc oscillation a a I n·l 
indicated 011 the met r \\·} n th gain of 
th instrument is ·orre ·t. Th a t nua
tor i., cal i brat d for pickup :-;ensiti \·it iP:-: 
of 30 to 1-0 m \. g. �\. pre ·is setii11g of 
th m ter indi ·< tion iu the '.\L positio11 
is not req11irc<l because the m ler i11-
<lication mull iplies any chang �in ampli
fier gain , i . .  th' rn tcr r 'nding C'hu.11°· "l" 
approxirnat ly i n perc 11t for each oue 
perC'ent ch;_ nffe in o·ain. Compl tc sy�ten1 
calibration i11d11cling th l if'kllp at 100 
cp. C':.tn r adily b ma<le "·ith the T'YPE 
1557-A \ �ibrat ion alibn.d-or.13 

t3J·:. E. Gro .. , .Jr., "Lillie Dilht>ri'," rlenerrit Radio 
.l!:xJ)erimentcr, ::>I, 11 & 12, �ov 111lwr-Dec·.,111bcr, HHi<I. 

F igure 7. View of 
a porlion of the 
panef snowing 
readout system. 
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7 N O V E M B E R, 19 6 1  

TAB LE 

TYPE 1 55 3 - A  VI BRATION METER 

MEASURED QUANTITI ES AN D MI N I MUM SI GNALS 

Q U A NTITY M I N I M U M  REA D I N G  M I N I M U M  SI G N A L  F R E Q U E N C Y  
PEAK TO P E AK A V E RA G E  µ v  r m s  R A N G E  C PS 

-- -- -

J erk 30 in /s e c3 l 0 in /s e c a 5.5 2 - 2 0  
A c c e l eration 0 . 3  in /s e c2 0 . 1  in /s e c 2 1 0  2 - 1  200 
Velocity 0.03 in/sec 0.01  i n /s e c  l 3 2 - 1  200 

Disp l a c e m e nt 0.003 in 0.0 0 1  

Dis p l a c e ment 0.00003 in  0.000 0 1  

SEN SITIVITY AN D N OI SE LEVE L 

Ta i l '  1 l i s t s l h ' c fTt ' l ' l  i \·e sc u s i t i \· i t y 
o f  1 lw '1 Y P E  1 553- A for U < · h  m '<lSll l'C'd 
q u : 1 1 i t i t y . I n  ea d 1  c · n st' t h e m i n i m u m  
1 ·pn d i 1 1 g i . ·  1 1 0  f u l l  s · a l e .  '1 h n 1 1 1 u n 1 u m  
s i 0· 1 1 : l l  i :-i  t h  r m . ·  i 1 1 p u l  \' O l l agc req u i red 
i o  p rodu · e t h  rn i 1 1 i rn 1 t 1  1 Pa d i n g. · .  T h  
i u t c r n a l  n o i s  J c,·el  of  l h e  T Y l ' E  1 5 - 3-.-\ 
( ' t t t t se:-i u, n 1 - t er read i n g o f  I "s. · t h u u  : i 
a n  I :-10 t h  .' i g 1 1 a l- i o-1 1 o i sc ra t i o  exec •cl . ·  
1 0  db a t  t he m i n i m u m rea d i n g  t a b u l a t 

e l. O n  a <.: · I n1 t i o n  \\· h i c h  i s  t h e rc
spo1 1 sc o n e  \\·o u l c l  c - h oo:-: " \\· h e l l  usi n g  t h  
i n . · (  r u m  ' l l t  :. ts  ; l  n > l 1  m et e r  o r  p r  ' :.un p l i 
f i c r  for l l u x i l ia ry eq l t i p m cu t ,  t h ' m a x 
i 1 rn u n  f n l l-s  ·a l ' s ' 1 1 s i l i Y i t y i s  1 00 µ \· 
n n s. T h i s  i s  t L ' l l for t h ' 2-to-20, 000 c ·p:s 
l m n U \\· i d i h <-L' "·e l l  a. · t h e 2-to- 1 200 ·p: 
h�1  n c l  "' i d  t h  r::;h mn 1 .  

AUX I L IARY EQUI PMENT 

Analyzers 

T h e  o u t p n t  from t h e T Y P E  i .- - 3- .:\ 
\ ' i h ra t i o 1 1 :\ T e t er ea 1 1  he fed i o  t h e T Y P E  
1;'5.5 -1 - . \  � ' o rn 1 d  · 1 1 d  \ ' i b ra t i o 1 1 . \ n a l  · z c r 1 1 
\\' h ' l l sp0d r u m a n a l y .  · i s  o f  1 h ,- i b 1:a t  i o n  
\\"H \·pfo r rn  i. · r q u i 1 · < l .  T h  c o m b i u a t i o n  
of t b c.- ' i \\·o i 1 1 .- t n u n c 1 l l : p 'l'm i t :-:;  0 1 1  t 
o h t  a i 1 1  c l  ' t a i l  Pd fr · q 1 1 c 1 H ') a n d  a m p l i t  u d  
i 1 1 fo r m � t t  i o n  for a l l  fo u r  o f  t h  ,- ibra t io t  
q 1 1 u 1 1 t i t ic. · mca · u r  d \Y i t h  t he T Y P E 

11,J . .J . Fu ran , " .\ XC'w nab·zer for , 'ou nd a n d  ' " i h ra t i o n , "  
(;, ,, . rt1 l  Hndio 11·�·11eri 111 e111< r .  :�· . l � . l >  •r·c • 1 1 1bcr, l !l.;n. 
"' \ rnold P. C .  Pet <;> r;,on,  "Tlw l t 1 1 p:H·t Xoi;;e . \nal �\ "Z r , "  
< ; ,  1 1 1 1·, , l  lfod1·a l:.:.r pcri1t1 cnlct·1 :3\), ( , l 'e1 t "u 1bcr, 1 9f i l .  
t •: :-, 1 .  . 1 .  Fi t n n orri � .  C' . •  J .  l .ahanu". a n d \\". H .  Tl i 1 1 r,.,1 on, 
" '\ t'\\ 1-:.\ l '" for Ind u,-try," Ue111·r11l Nwlin H.q1 ri111 c·1 1 ll'r. 
3-1. !), S<;>p• crnbcr,  HHiO. 

in 8.2  2-1  200 
i n  8.2  2 0 - 1 2 00 

1 553- . \ .  Fre< 1 u c 1 H·y a 1 1 a l .\r:-; i s  i s  1 1 c < ·  •;-;sn 1 ·y 
i 1 1  ma 1 1y l l H '< · l m n i < " � d  d e;-; i g n  p ro h k 1 n :-;  
u u d i 1 1  rn os 1  , · i h 1 · � 1 t  i o 1 1  < ·01 1 t rol  p r o h l P n i s .  

F o r  ."ho{ ' k 1 1 w: t :-:u n · rn c. • 1 l 1 :  t h ' T Y P E  
1 s =-G- B 1 "  I rn  p� i d  � o i sc . \ 1 1 a l v zc1 ·  ( 'a 1 1  be 
op 'ru t C'd f ro m  t l w  ,· i l > ra t i o 1 1  m 'l ·r 0 1 1  t -
1 u t .  T h · s t o r: 1 µ; ' l't 'a t 1 1 1- c  o r  t h e i 1 n pa c t  
1 1  o i sc t u  i n l �1 7. C l '  m a  kTs i i  pos:-;i h i e  t o  u ieas
u r  \ t h ' p '< 1 k \.a I u ( \ ( )  r a s i 1 1  µ; l  c ,' b ( )  ( '  k 01 l 
i m paC ' 1  \\· J i i l  t l w  t i 1 1 1 ( '-� � \ " (' l': t gc l l H 'a . · 1 1  t ·
i 1 1 0· e i re u i (  p ro \ · i c l Ps n 1 1 wa ;-; l t l ' < ' o f  t l H ·  
: h o  · k c l u ra t  i o 1 1 . 

Strobotac 

Th -n l t  < u t  p 1 1 l  fro m t h  \· i b ra t i o 1 1 
met e r  i :-;  a c l < 'q ua 1 e  t o  t r i µ;g r t h · T Y P E 
i.- . 1 -,\. :S t  r o b o t  a c  ii) J ;: J < 'd ro1 1  i (' S t  rol >o
:-;co pc, 1 6 , ·o t h a t  t he . t rohc l i gh t ts 
. ·y 1 H: h ro n  i zcd \\· i ( I i a ." i g 1 1 a l  fro 1 1 1  1 l i l ·  
\' i h ra t i o n  l w i 1 w  : t  u d i  ·d . 

SUMMARY 

r-rh r l Y P t·: 1 5:'53- . \  Y i h ra t i n .:.\ 1  ' ( ( ' I '  is  
a s ma l l .  ha t t c 1 -y-o p e r: i l l 't l .  p o r t < t h k .  
C 'om p l c'x h u t  ca :-:i l y  0 1 wra 1 'U i u s t  n 1 1 1 1  ' 1 1 t  
fo r m c · 1 :l l l · i 1 1 µ;  0 1 1 o r  m o re o f  fo u r  
q l l : u i t i t i c':-: o f  a , · i h ra t o r. m o t i o n . l t  i s  
1 1 o r m a l l .v :-: u p p l i c d  \\· i t  h <1, n t ggc>d p i c • zo-
'( ' ['ttm i c n c · < T l l ' ro n w t  l ' I '  p i c k  I l l  t h a t  l w.s 

n, \'C ' l '.Y good l o \\·- f req 1 t c 1 H ' ,\' l ' C 'S J )( ) l l :-:< • .  
E x e  ' I  len t h i gh - fr cq u e 1 H ·y J e r fo n n : u H · ' 
pcn u i t  :-: t h e u s  of 1 1 1a 1 1 y s ma l l  l i i g h 
i m  p cd t w  l 'C a <Tl'  1 c ro n w t  C ' l"., for n H 'a :-: 1 1 n '
rn 1 1  t s  t q  t o  20 k ( ' .  E ffo r t s t o  k ( 'e p  t l w 
01 ra t jo 1 1  : i m p l  l i a Yc resu l t  d i n  a 
d i r< ' c t  rt'a d o u t  sy." l c rn  i 1 1  "\Y h i d J  l h ' 1 1 1 c 1  t ' l' 
fu l l  sca l e  an d i J ro pcr u 1 1 j ( :-:; a r ' a l  wa.v:-: 
C 'OlTC ' c t  I �· d i . ·p l : i y cd - n o  m u l l  i p l i c · r� . .  \ 
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G E  E R A L  R A D I O  E X P E R I M E N T E R 8 

t l ' U C' Jwa k-i o-p a k  in • l P r  • · i rC'n i t  l:-' m
J loy I a n  l f r · I 1 ( • 1 1 < ·y-l 'l'. p m '-' '  -.h: q i1w 

c · i n· 1 1 i t :-:  a rf' t l ( •:-.ig1 1 � J to r j ,· 1n: 1 x i 1 u r n  
�c.·1 1 -- i t i ,·i t .'· w i t h l o'' noi ..: . 

- E . � Hos. · , .J n . 

C R E D I T S  
Th " rl Y l' E  1 .- - :3- .\  Y i l  r: t t i l � 1  ( r 

"·n :-- 1 . ,. l < p d l iy E .  E .  � rn. ·. · .  a i t t h  ,r f 

fo 1· •u< i 1 1 0- a r t i < ' l ' .  T "·o " ho < '0 1-
ll  l t o  t hv l :H· ka µ; i 1 1 µ; �rnd g ' l H • n t l 

:.t [  [ •a ·:.U H'('  o · t h •  i 1 1 ..:t n 1 1 n  1 1 t  a r ,  ( � c.·orµ: ' 
' lemo\\· . wl10 d 1  :-:i >'I I d t h f '  l i r< · < · r  r ·ad

olll  .-..Y:-: t l'm .  a 1 1  l I t> 1 1 1T ;-.;1 r·rl i 1 1 1- . \Y l 10  
\\':l r . .  ·p rn -..i hl t• for t h e gc>n n d  lllf'( ·ha 1 1-
i t·� 1 I l e� i K1 1 or t h · · w�t r1 1 n  ( l i t .  T h · p r Jj 
{'( ' [  wa:-: rn I r i hc c l i rc<'t i o 1 1 of I r . . \ .  P. 

; . p •I  Pl':--01 1 .  

S P E C I FI C AT I O  S 
R a n g e �  

. \ c Tl ' l t •nr t iou : l , ) )( ) 1 1 1 . .T< ' �  pt•: ik- r 1 1-
1u ·a k ..  . 1  t o  1 O� .... 1• · :!  � l  · l ·ra ,., . _  

\ 'd(l(' j \ y :  . a l ! :m. 0 i l l .  ('r J L •a k-10-pc ; l k .  
< • O I 1 o 1 • 00 i 1 1 .  t--t>1� a " < "  r: Wt . 

I i:-1 la1 · 1 · 1 1 1  · 1 1 t : 0. ). t•>  :31 ) i 1 1 . q 1 ·: i k - t 1 J
J Pa k 1 .  ( .{ 0 1 t 1 1 3 0 i n .  ( !l \'«'r� 1 i. w 1 f ·o 1 1 1 :.. 1 0  1 20 1 
1 ·p-. : l .00003 i c  30 i n .  ( f '''a k-t o-pP: 1 k  . ( } . (  l i o  
1 1  i n .  [ a \ c•ra�P ) from :...O t o 1 200 < 'p . 

Jerk : 3 l o  :300. 0 [ )( i n  . .... p, . .. I J H•a k- 1 1  -p •:1 k I ,  
l () t o  ' ( )  . 00 i 1 1 .  �1 ·1 · ·· ( i i \'l'r�q.!;t' I .  
Freq u e n c y  R a n g e :  .\ 1 n p l i li<'r r<.'"PO l l �l', :2-:20,( 
c ·p' : \\'i l l t T Y P I-; l. )(i0-P.) l  Pic· k 1 1 p ,  2 l o  I :.. c ·p,.;; 
' or ii c - i - • lf'r: l 1 i o 1 1 ,  '\Tl< w i t :-· .  a n d d i --pl a n •mc'1 1 1 . 

2 t u  20 q ,.. for j er k .  
A c c u r a c y: I ' ' , < f f1 1 l l  -.1 ·: i l c · .  

I n  p u l  I m p e d a n c e :  2;) nH·f.!ol un-.. 
Y ·o l t a •g e  a t  O v t p u '  J a c k :  .) \'oh -. n u.· h h i n  7.3 
k �l [, r f 1 1 U-•w;i 1 P  r l < • ll t ·< · 1 ic l l l .  

A tt e n u a t o r s :  . \  l )-!->l • p  a t t  ' l l lla l t '  r h a l l�l'"' t l w  
11 v  •r ,w: 1 l1·  r;t l l  '" I n· a ·ad or of 1 00 , Q(  ) t c  I .  

\\ indow n·: i  101 1 1  i.ndi 1 ·a t p..; f 1 d l -··wah· \ a l t n ·:
: J l , J  1 1 ni 1 " · 

T ·t I" 

1 5 5 3 - A  t 
1 56 0 - P5 1 

1 560 - P J5 

V i  b r a  ti o n  M ete� . . 
R e p l a c e m e n t  P i c k u p * 
S et o f  R e p l a c e m e n Ba e r i e s  
P e r m a n e n  - M o g n et C l ti m p . 

C a l i  bra i o n :  I 1 1  t c -rr 1 : 1 l .  
A U o w o bl e  P i c k ·u p  S e n s i ti v i t y  f o r  D i re c t  R e a d i n g :  
: ) 1 1 1  I .- ) m ,. i.:;. 
T er m i n a l s : . \ p:t 1 1  •] j:wk i �  p ro 1 \' idc• d fo r p i l l  rgi 1 1 ' 
i 1 1  h t ': 1 d ph1 1 1 1  •,.; , T Y P l·� l ;}.) -1.-.\  :--\n u 1 1 r l  : 1 1 1 d  \ ' i h ra
t io 1 1 _ \ n a l y z c  r ,  T Y 1 • J-. J. ).-> '- B I mp:l l '1  . ' ni"'!'  
. \ 1 1 ah·z l  r .  T Y P E  l c)'.3 1 - \. , 't  rt i >o : I f '  n 1 -: l ('c · I  ro n i  · 

. '1 r 1fm� ·op • ,  1 r  o,.< · i ( J , ..., 1 ·  p •. 

T v b e  a n d  T r o' n $ i $ t a r  •C <> m p ,l e m e n t : ·r�n 1 
' 1 - .- 1 :2  \ .  · .  fi \·p ( ' J - 1 ) -f l.', O l l l '  ".., _ · .):_( ) . \ , CH I ! '  

2 )." .) _ .) ,  a w l o n ' 2 ;..: :377_\ . 
B a n e r i e s :  :3 � i zt [ )  t ·Pll. : 1 1 H I t > l l( '  r;- v o l t  l i : 1 t l l " n· 
f Bu r� ·� T�· 1 w  \: · -!-.) o r  ' '1 t t 1 i \  a l 1 · 1 1  I l � 1 1 ppli 1 ·d .  
T�·pi«:d h : 1 1 1 1 · ry l i f1 · ,  7 c l :i �- :i i , hc u t r" pt·r d : 1 y .  
A cc e s s o r y  S u p p 'l i e d: T '  1 · 1-. l .) iO- l '.1 1  \'ihr: 1 1  io1 1  
J >i1 ·  k 1 1  p .  
C a s e: Fli p- t i l t : 1  l 11 i n i 1 1 n rn P: 1 -1 · : p i c k u p  : 1 1 1 1 1  
p 1·o l ll '  1 1 1 1·1 · i 1 1 - id l ' .  

D i m e n s i o n s :  \\' id 1 l 1  , , l w i � l i t  f 1 1 ,  d < • p t  l i  7 I '.!  
i 1 1<"h •-. 1 :.. .) 1 1,. :.. :-3,) 1 1� ·  l ! J.) m m l .  o \·< 'r-: 1 1 1  
(1 · : 1-"P c · l n-. •c l > . · 
N et W e i g h t :  l I :!  ) 1 ,  ( I . ' µ; ) . 

('or/1 1 1  ",,,-r/ 

\\ \(. 1-: H 
\ f B Hc • 

\\ \ C l': R  \ l l K  \ I  
\ I  \ I , -..; c I 

$675.00 
80.00 

4 . 1 0  
6.50 

,G E  ERAL RADIO S E RVICE LABO RATO RY 
OPEN ED IN TORO N TO 

F1H' I l H •  < · 0 1 1 , · e 1 1 1 < ' l l < ' t '  of o n r  �an:t  l ia n 
« u--t o ffH'1·:-- . a l l  "- , ' •n-i < · ' La bo rarotT 
W <. l �  op n<'  _ �OY m l w1· l at t h P  � n 'r .. � 1  
H n.  l i o  · �  n · tdiu 1 1  ( ) · '( ' . \ l !  F lora l Pa rk 
\\' : 1 :--- .  � J o i'< 1 1  o 1 .) _  >u t a rio .  Th i �  La h i r�1 -

t m'.\' pro \· i d  " -.  < ·011 1 1  I · 1  < '  H·p .. r �1 1 1  l 
c�t l i l  ra t ion fa · i l i t  i •:-: fi l l '  • n era l H adi > 
r n <J i w t '"' ·  I· C H'  ( ' 1 1 :-< I o n w r:-: \\"] ( )  w ish t o  
i n a k ' h •ir c w 1 1 r ):..t i t ·:-- . <. l  :-:l ol' k c f  r<'
! l a  · ·m • 1 1  t 1 a rt .· i . .. , - �  i l a l i l  . 

G e  e a R a d i o  C o m p  a y 
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