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The General Radio 
EXPERIMENTER 
is moi l e d  wi t h o u t 
charge each month to 
e n g i neers, scie ntist s, 
technicians, and others 
interested in electronic 
techniques in measure­
ment. When sending 
requests for subscrip­
tions a n d  addre ss­
chonge notices, please 
suppfy the following 
in f o rmatio n: n a m e, 
company address, type 
of business company is 
engaged in, and title 
or position of individual. 

COVER 

The light pattern ·of a 
row of Strobotac:'.© elec­
tronic: stroboscopes un­
der test in th e ·GR lab 
was too much. for o·ur 
photographer (and edi­
tor) to pass up. Harry 
Chisholm, Electrical In­
spection Supervisor, is 
shown adjusting1 flash-

ing rate. 
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NEW PZT CERAMIC VI BRATION PICKUP 

A D CONTROL BOX 

FOR VI BRATION MEASUREMENTS 

A new lead-zirconat -titanate acceler­

Qmeter r place the barium-titanate 
ceramic acceleron1eter a the general­
purpo e vibration pickup ·upplied with 
the G ncral Radio Company' vibration­
measuring instrument . Thi new trans­

duc r increase the upper frequency 

limit of the TYPE 1553- 1 Vibrat ion 
Meter from 1200 p o 2000 cp . A 
newly de, igned control box provid s a 

like increa e in th frequen y response 

plus an in rea c in ov r-all mea uring 
sen itivity when the pickup i u ed ,,·ith 

a TYPE 1551-C or -B ound-Level Meter. 
Thi new control box i o de · gned that 
it can readil be adapted for u e with 
other piezoe lcctri accelerometers. One 

u h adaptation i for u with the 

Endevco Model 2217 Ac lerometer to 

meet the frequency-response require­

ments of Mil-Std-740 (SHIPS). 

The Pickup 

The new TYPE 1560-P52 Vibration 

Pickup r places the TYPE 1560-P51 

modcl.2 Table 1 compare the character­

i tic of the n ''"and old unit . Compared 
with it. predeces or the new pickup ha , 

in addition to increased . ensitivity and 
increa ed fr quen y re ponse, a lower 

impcdanc , a wid r operating tempera­

ture range , and better stability . 
It high en itivity and low impedance 

m ke it an out tanding unit for low-

•E. E. Oro s, "TYPE 15-53-A Vibration l\1eter," General 
Radio Experimenter, 35, 11, )l'ovember, 1961. 

2E. E. Gross, "TYPE 1560-Pll Vibration Pickup y tern," 
General Radio Experimenter, 34, 11 & 12, ovember­
Decembcr, 1960. 

Figure 1. View of the Type 1560-Pl lB Vibrotion 
Pickup System, show n w ith the Type 1551-C 
Soun d -Level Meter. The control box ottoches lo 

the sound -level-m eter cose. 

frequency vibration m asurements. Fre­

qu ncy r porn.:;c I fla to b low 2 p 
withou pecial high-in1p dan e pre­
amplifi r . High-gain mplifier are not 

requir d for n1any common vi bra ion 
measuremen . 

The Control Box 

The TYPE 1560-P21B Control Box 

illu trated in Figur 1 ha b en de igned 
to match t e TYPE 1560-P52 Vibration 
Pickup to he inpu of the TYPE 1551-C 

or -B ound-Lev l Meter. The combina­
tion of pickup and control box is li ted 
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GENERAL RADIO EXPERIMEN TER 

TABLE 1 

Type No.: 

Material: 

, en itivity (mv/g): 

H onant Frequency (cp. ): 

'apacit nee (pf): 

lax Ac el ration (g): 

Old 

1560-P51 

Barium 
Titanate 

New 

1560-P52 

Lead 
Zirconate (PZT) 

7 

3200 

10,00 

100 

T mperatur n itivity (db 0F'): 

40 

2300 

7000 

100 

0.03 0.03 

T mp ratur Rang (°F): 
Rclati e Humidity Range (l/� ): 

Cable Length: 

w ight: 

Pick.up Dimen 

a the TYPE 1560-PllB \ ibration 

Pickup y t m and r place he TYPE 
15GO-Pll \Tibration Pi kup y. tern. ThC' 

con tr I box i � d , ign d to operate with 
the ·01.rnd-lev 1-m ter weicrhtin witch 
at 20 k and the alibrat ion ontr 1 . et 
for a -60 db (r 1 volt/ µbar) micro­

phon<'. n e:. u th (' ntr l box i de-

igned for a fix d ·ound-lcv 1-mc r 
se1 sitivit the alibration adjus ment 

(variable atten u ation) requi red in he 

c nCrol box i. r duccd. This r duccd 

attenuation requirement and 

crca · d pickup , u ·i ivity ha 

the in­

mad it 

L 

0 to +1 0 

0 to 100 

5 ft (1.55 m) 

1.6 oz (45 g) 

l % x 1Yt6 x �(6 in. 
(-±2 x 37 x 15 mm) 

-30 to +200 

0 to 100 

5 ft (1.55 m) 

1.6 oz ( 5 g) 

1%x lYt5x ?(5in. 
( -±2 x 37 x 15 mm) 

TABLE 2 
db Conversion Factors for Old and New 

Vibration Pickup Systems 

Vibration Quantity 

Acceleration 1in1sec2 

\'el C'ity 1 in ec 

Di placement l in 

ound-Levet-.\1 eler 
r arhng in db with: 
Type 'l'ype 

1560-Pll 1560-PlJB 

-±0 

0 

llO 

50 

90 

120 

po� ·ible to in r a e thP over-all men. ur -

ment "cnsitivit:v by 10 db a:-; illn:-; rated 
in Table 2. 

20 i I\ _TYPE I� 15GO-P52 
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Figure 2. Fre que ncy-re ­
sponse characte ristics of the 
Type 1560-PllB Vibration 
Pickup Syste m f or constant 

applie d acce le ration. 
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The fr quency-r pon c charactcri. tic 

of the TYPE 1560-Pl lB Vibrat ion Pickup 

ysten1 in combination \vith th TYPE 

1551- or -B Sound-Level Met r a1 d h 

re pon e of the TYPE 1560-P52 Vibra ion 

Pi kup ar hown in Fi<Ture 2. 

Calibration 

Th el ctrical r pon e of he cir uit 

in th con rol box i m a ur l v r the 

frequency range of 20-5000 p8 and th 

re pon of each pickup i. m a. ur d 

NO VEMBER, 1962 

ov .r the freq uen y rang f 10 to 5000 

pR. Ab ·olu e. en.·iti ity of the pickup is 

then <let rmined at a low frequency by 

ac urc.1,te measurement of th di. plac -

m n of a. cali bra ing shak r b mean 
of a micro-·cop and a A robota ® 1 
troni trobo. cope. Finally an v r-all 

operating te. t of he combin ation i 

performed a 100 cp with as audardiz d 
'l'YPE 1557-A ibr ti n Ca]jhrator.=� 

3J·:. I·:. Gross, "Littl Dithers," General Rr1dio Experi­
menter, 3-1, 11 ,. 12, , <n·c>111hc>r-l1P<'t'1nl Pr. l�Jf\ll. 

SPECIFICATIONS 
( ee Table. 1 ancl 2) 

Type Corl 11 · OJ"li Price 
1560-PllB Vibration Pickup System . . . . . . . . . . . . . . . . . . . . . . . . .  . PIK UP $140.00 

Mll-STD-7 40 (SHIPS) 

vVhil the TYPE 1560-PllB om bi­
nation of pickup and contr 1 box m t 

th requireinents of mos vibra ion­
m a ur m nt pr blem , there are . ·om 

pecialized mea urements that r quire 

a flat r spon e characteri · ic to higher 

frequ n ie . For th e, the TYP E 15 )0-

Pl 1 2 mbina ion i recommend d, 

consi. tin<T of th ndev o Model 2217 

Accel ron1 ter and the TYPE 1560-

P21 1 Control Box. A ._mall holdi1w 

magnet TYPE 1500-4020, i ir lud d. 

(See Fio-ure 3.) 

Thi. . y tern. with the TYPJ� 1551- or 

-B Sound-Level l\/I ter provid .· thC' fl.a· 
fr qu n y res 011 ·e and low-noi opera­
tion r quired by l\ il- td-7-!0 ( HIP ) 

for vil ration mea uremcnt. 
Th r ·pon ·e chara tcri. tic. of thi 

p cial on rol box an End - ·o pickup, 

and c T PE 1551- or -B ound-Levcl 

�I t r ar h wn in Figure 4. The 

·urv . . hmY that the electrical y tern 

doe. not n1odify th pi kup r po rn=- for 

accelcra ion and provid rue i1 tco-ra.­
tion for velocity m a urcm n · to w 11 

Figure 3. View of the Type 1560-PllS2 Vibration 
Pickup System with the Type 1551-C Sound-level 

Meter. 

b y 1 d 10 k · .  rf'he t \\·o int co-rat.or. f r 
displacement mea�urcmcnt · pC 'rforn t 

3000 ep .. Th limit h re i dctcrmin d 

by the in c>r1ml n i:s l Y l of thC' sys­

tem . The d cib 1 · 11\ r. ·ion fa· or· for 

this system are: 

Acceleration - 1 in/ 2 = 0 db 
eloci 1 in/.' = . 0 db 
i. plaeemen t - 1 in = 120 db 

'I'h · ar the an1e 11un1b r., often 
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GENERAL RADIO EXPERIMENTER 
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Figure 4. Frequen cy-re­
spon se characteristics of the 
Type 1560-Pl 152 Vibration 
Pickup Syste m for con stan t 
applied acceleration . El e c­
trical respon ses of the con ­
trol box we re m e asure d 
with a source im pedan ce 
equivalen t to the En devco 

Model 2217 pl us its con ­
n ectin g cable . The En devco 
2217 re spon se is as specified 
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� 
-- � 
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call d Chapman Number ,4 tha appli d 

to n arli r ibra io1 pi kup y t m 

u ing a Ro h 1 1  - 1 - ry al pi ku p and 

u d by the avy for hipboard noise­

control m a urements. 

4l'tob •rt York Chapman, "Ele tronic Instrum ntation for 
Submarin ,\uxiliary ::\1achinery oise and Yibration 
Control," 'Technical Report o. 210-61, Acoustical Re­
search and Development Divi ion, Code 3 0, Engin er 
and Repair Department, U. S. Naval ubmarine Ba e, 
N w LoncJon , Groton, Conn cti ut. 

•J. J. Faran, " l ew Analyz r for ound and Vibration 
Mea'lure1ncnt," General Radio Experirnenler, 33, 12, 
Dec m r, 1959. 
&!\I. . llol tje, ::\1. J. Fitzmorri , "A Graphic Level 
Recorder with High 'en itivity and Wide Ranges," 
General Rndio Experimenter, 33, 6, Jun , 19.-9. 

N-_ 
...,___ -

� 

1-1-lTI 111---
by the m an uf acturer. 

50 00 I 0.000 20.000 

Th addition of the TYPE 1554-A 

ound and Vibration Anal zer5 to the 

vibratio n -mea urino- y tern permit 

measurements of very low lev 1 ac elera­

tion . The analyzer and the TYPE 1521-

Graphic Lev 1 Re ord r6 make it po ible 

to record the ibra ion pectrum eith r 

by a con inu us n arrow- band anal is 

or a continuous one-third-octave-band 

analysis. 

-E. E. GRO 

SPECIFICATIONS 

Type o.: 
Material: 

Sen itivi y (mv/g): 

Re onant Frequ ncy (cps): 

Capacitan (pf): 

Max c el ra tion (g): 
Operating 'Iemp rature Hange (°F): 
Temperature Coefficient of Sen itivity (db; °F): 

Relalive Humidity Range (%): 

able Length: 

Weight: 

Pickup Dimensions: 

Type 
' Vibration Pickup System* .. . . . . . . . .. .. . . . . . . . . . . . . 1560-P11S2 

*Available on special order. 

Endevco 2217 

Ceramic 

72 

35,000 

350 

1000 

-65 to +250 

< 0.01 

0 to 100 
(Hermetically sealed) 

8 ft, 2 in. (2.5 m) 

1.1 oz (31 g) 

% hex x 0.70 in. 
(15.5 dia x 18 mm) 

Code vVord 
PILOT 

Price 
$355.00 
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Figure 1. The new relay-rack m odel of 
the Type 1650-A Im pedan ce Bridge. 

RELAY-RACK MOUNT 

FOR THE IMPEDANCE BRIDGE 

The General Radio Flip-Tilt Case i 

used on instruments where portability 

i an important requirement. Prominent 

among these is the TYPE 1650-A Imped­

ance Bridge.1 It i ea ily carried, i 

amply prot cted durino- tran por , and 

open ea ily for operation with the in­
strument panel held - at any desired 

angle. I-Im•vever, for some applications, 

a for instance, production-line test 

a cmblie , relay-rack mounting i de-

•Henry P. Hall, "A niversal Impedance Bridge," 
General Radio Experi-menter, 33, 3, March, 1959. 

sirable , and we arc now prepared o 
supply thi ver. atile bridge on a 19-inch 

relay-rack panel a. shown in Figur 1. 

An adaptor pan 1 provide the con­
ver ion to rclay-rac � n1ou1 ting. The 

cover and handle arc removed and a 

heavy charcoal-gray , crackle-finish, alu­

minum panel, with suitable cutout for 

the instrument , is attached to the 

in trum nt by t' o angle brack t . Th 

bra k t make u of the am hardware 
as do s the carrying handle for fa tening 

to the ins rumen t case. 

SPECIFICATIONS 
Dim en sion s: Panel, 19 by 1234 inches (485 

by 315 mm); depth behind panel, 5 inches 
(130 mm). 

Net Weight: 17%; pounds (8.5 kg). 
Electrical sp cifications are identical with 

those for the portable model, TYPE 1650-A. 

Type Code lVord Price 
1650-AR Impedance Bridge. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BEI<�oa $460.00 

U.S. Patent o. 2, 72,639 and 2,966,257. 

Figure 2. Flip-tilt case com bines 
ruggedn ess with con ven ien ce. 
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GENERAL RADIO EXPERIMENTER 

GENERAL RADIO 
COMES TO 

TEXAS 

\ -it l appropriate pride>, we u.nn un 

th >P< uing c f t n " . .  ·a l<'s e1 :i11 e rin!'.!; 
o Iiee in DaHa., '1 Pxas. Tc>rri1 or�· c Yer <l 
by tlw nc'w otfk . at 2-ot-.\ 'y :-;t 
1\1 t'kinµ;i>ir<l Lnne, in lucJ .s itll f T xtt · 
(C'x<· ·pt El Pa:--.o) Lo11isia11a, �Tissi:-;:-;ippi, 

( klahoma, _\rhln1->t s, : 11d 'ol rad . 

�la nng r f the n� lln.s Offi · i.' 

I<. lw, rd . , 'uthel'1a11d1 who for th pa. t 
f ur �· 'ars ha.to' 1 C<'ll tt m mb. r o rnr 

� " York .·al e's C'no-inf'cring . aff. Ed i:· 
m i1wnt ly qualifiP l for hi: 11 w a.'. ·ign-

m •ut : • .  '.an }pc·tronic-... ng1n rn n 
with six yf':trs .·pc-ri 11ce 

aclio he off rs x1 rt < clv·c n n1 as-
un'm •nt pr bl ms to our Tcxas-ar 'a 
Cllst on1 rs; a. 011c horn u1 '1'Pxa..· 
(TI ous on), 1 e SJ C'Uk. a: a nutiY • on; 

an J, at si.·-fo >t-.· Y<'n, El C'an not onl>· 

:1lk tci 'lPxan.·, bt1 <'<ii I k 110.::;t f 

th( m iu th eye. 

Ed Sutherland Shirley Redfield 

ur _,hi ·ag offi e reluctantly g1v 

Up it. SPl1J01' ,'CC'l'e>tary, • r·.·s •'hi rlcy 
H0clti I L. t Dallas. �hirlc>y, wi h almo.· 

2 >'ear.- at H , i.· \\·011 kn wn i1 th 
( hi •age ar a a. a me 1her of th ., , eu­
tiY ( 01111 -.itt f the hieago Il E 

1 alias i h l� t .·text 11. ion of �R'. 
ra litioiml polic.· of .serving ui-;t m r. 

dir<>d ly. Onr fir._ t dit-' ri t • ·ales office 
wa. · p n it 1. 3 � in .. T w York, an ] 

th r tlr 1 w 11 suc·h offic s .. pr u<l fron 
T ronto to Lo:-ct Ang l -. Th .� ffic : 
arP n1a n n b:v ngiue •r: wh l"<' ·on­

.sidcrn h l kuowlc dgc' o cledrieul men. -
ur r H'nt s is your.· ·or th t 1 pl oni11g;. 
.\.nd of cour. · tl a . \"r ubl in 1 ig [ , 
wh<>rP tlw uu l r i' F'L twood ---! :.H 

'( <lP 21-1 . 

Ge eral Radio Company 
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