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COV E R  

The au1o matic printed­
circuit t ster, developed by 
International Bus ine s s  Ma­
c hi n e s  C o r p o r a t i o n ,  is 
sh o wn here in operat io n at 
IBM's Kingsto n, New Yo rk, 
plant. T he •General Radio 
Type 1605-A Impedance 
Co mparato r, an int e gral 

part o f  the tes t er, is s hown 
in t he left- han d rack just 
above the inc:lined panel. 
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The General Rodio EXPERIMENTER is moiled without charge 
each month to engineers, scientists, technicians, and others 
interested in electronic techniques in measurement. When 
sending requests for subscriptions and oddress·change 
notices, pf ease supply the following information: name, 
company address, type of business company is engaged in, 
and title or posiNon of individual. 
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WASHING TON: 8055 13th St., Sil ver Spring, Maryl a nd 
Telephone - JUniper 5-1088 

LOS ANG ELES: 1000 No rth Seward S . , Los Angeles 38, Calif. 
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W EST COAST: WeS1ern ln$trument Co., 826 No rth Viclol"y Boule-
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CA ADA: Bayly Engineering, ltd., Firlit St., Ajax, On1ario 
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3 NOVEMBER, 1957 

AUTOMATIC TESTING OF PRINTED-CIRCUIT 

COMPONENTS FOR THE IBM SAGE COMPUTER 

Th t e ting of componen alu on 
printed-circuit card at th l\::ing ton, 
New orl�, plan of IBM'· Military 

Produc s Di ision is carried out by 

a com pl tely automa ic t ster . This 
te t ystem, d yj ed by IBM ngineer , 

is one f the most in tere ting of the 

man ex.is -ing au omatic test Y terns 

in which the G neral Radio TYPE 1605-A 
Impedance Co1nparator is used. he 
cover photograph how the te ter in 
operation. 

In the Automati · Te t , each com­
ponent i sequenced individually thr011gh 
its appropriate test by means of in ernal 
punched-cm-rd programming. The om­

ponents cm the printed-circui card 

being tested are compared either \Yith 
those on a precision-buil master card 

or with built-in standards of resi tance 
and capacitance. Each component is 
tested s.tatically in order to locate com­
ponents near end-of-life which rnirrht 
easily pa, s undetected throu ·h a func­
tion al test. When a componen fail to 

fall within he prescri bed limits an er­

ror indication occurs. 
The automatic tester consists of 

measuring equipment, a program unit, 
card fiA.'tures, a stepping swi ch, and 
error-det·ection circuits . The measuring 

equipment consists of two bridrre a 
peak dete tiDn circuit , and a General 
Radio Impedance Comparator, TYPE 
1605-A. 

The program unit is a modified IBM 

drum-type reader which uses standard 

IBM punched cards o indicate which 

tests are to be u ed for a par icular 

component, while at the same time 

e ting the limits within which he com­
ponent value should fall. Flexibility of 

programming allO\ns mor than 500 dif­
feren printed-cixcui ard to be te t cl 
m rely by u e of th appropriate pro­
rrram ards. T\.' o drum , each contain­

ing a pun h d card, are used to pro­

urarn the eque.nce of te t . 
Th ·e are two prin ted-circui card 

fix ures, one for the ard to be tested 

and one for the master card. In the 

operation of the tester, the operator 

needs only to insert the cards into the 

fL.....:: ures d start the ests. Th rest is 
au omatic. The teppinO' switch com­

pletes cir · uits from he component to 

be tested to the appropriate measurinrr 
equipment for each step of the program 

seq uence. 

Within the 1-second test cycle for 

each individual component, the sequenc­

ing i accompli ·hed b a eries of pulse 
which perform the function of steppin g, 
program reading, te t selectinrr , test 
pulsing, and resetting. The error-de c­

tion ircuit is desigi1.ed to turn off the 

pulse g nerator in the event of a com­
ponent s failure to pass the test. 

Components in series or in parallel 

combinations can be te ted easily since 
the tester can take advantage of all 
terminals on printed-circuit card . The 

component v;rhich can be test cl b this 
automatic tester are resi tors from 10 
ohms to 20 m.egohms., v.rith 1.1 percent 
accura y; capacitors from 100 micro­
microf arads ''ith 2 percent ac uracy; 
inductances and impedance magnitudes 
from 2 ohms to 2 megohms, with 2 per­
cen accuracy; IBM-type W, Y, and Z 
diodes for opens, short , and back re­

sistance; and transformers for turns 
ratio coupling, shorts and op ns. 

De igned to check one component per 
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GENERAL RADIO EXPERIMENTER 4 

econd, the te ter is capable of checking 

the mo t compli at d printed-circuit 

card in 36 econd , a con id rable im­
provement ove · manual te ing tech­

nique . 

EDITOR'S OTE: 
For the information in the above 

article we are indebted to the Kingston 

ew York Plant International Bu Ines 
Machines Corporatjon. 

THE TYPE P-583 EMERGENCY POWER SUPPLY 
FOR 

THE TYPE 1100-AP PRIMARY FREQUENCY STANDARD 

Continuity of ervice i an important 

consideration in many application of 

he TYPE 1 100-AP Primary Frequency 

tandard. Thi IS par ticular! true of 
tho in tallation ' h r timekeeping 

i the primary fun tion of the tandard, 

a In astronomi al observatories. To 

as ure his c ntinuity an emergency 

pow r upply furni hing a ixiliary a-c 
power in the event of line fajlure is 

needed. One such upply, l.lSing a bat­

tery-operated dynamotor has been de-
cribed pr viou ly. 1 

B cau e ro a ing machine r rela­
tively low in tarting , a ibrator-type 

inver er, which art much more rap­

idly, is u ' d in the n w TYPE P-583 
Emergency Po' r upply. The in verter 
op rates from a 3'...-volt torage bat· r , 
·which i maintain d on trickl - harCTe.

2 

The output of the emergency supply is at 
115 volts 60 cycles. A tran former is pro-

Figure 1. Panel view of the Emergency Power Sup­
ply, which is designed for relay-rack mounting. 

vided in the emergency supply so that 

the frequency standard can be operated 

at 1 15 volts from ither 115-volt or 
230-volt pow r rvi . The s rvice fre­

qu ncy an b i h r 50 or 60 cycl s. 
Figure 2 is an lementary circuit sche­
ma 1c. 

Upon failure of th 1 15/230 volt, 50-
60 cycle a-c power upply, th relays 
in the TYPE P-5 3 Emergency Power 

upply operate ( 1) to conne t the vi­

brator type inverter to the batt r and 

(2) to tran fer th power input terminals 

of h frequen y tandard to the output 
of the inverter. 'Ihi changeover is ac­

compli h d o rapidly that, if the fre­
qu ncy tandard i in normal operating 
condition, no in crruption in op ra ion 
of he TYPE 1 103-A Syncronom ter 

occur . 
If the 1 kc synchronou motor of the 

YPE 1 103- yn .r nomet r i n t in 

avcrag m hanical ndition ,3 addi ion 

of capacitors to the power supply filter 

will insure continuou operation during 

th hange v r. To provide thi margin 

of n,f y additional apacitors ar pro­
vided, with dir tions for installation. . 

l"Emcrgcncy Power Equipn�cnt for Frequenc o.c'tand­
arcls," GPneral Radio Experimenter, 2.-, 11, pril, l!J5L 
2BattC'ry and charging: CJUipment ::i.re not includ d with 
thC' Type P-5 :� Emergency Power i1pply, but 1nu t be 
furni bed by the user. 

3A simple coa ting test will indicate the condition of the 
yn('ronometer, as outlined in the operating instructiou.s 

for the EmergC'ncy Pow r upply . 
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If the TYPE P-583 Emergency Power 

upply is pm' ha d with a TYPE 1100-
\.P Primary Frequen y tandard these 

eapacitors are in talled at the factory. 
n re umption of the 115/230 volt, 

.50-60 c cle a- · ·upply the relays of he 
TYPE 583 Emergency Power Supply 
operate (1) to disconnect the inverter 
from the ba ttcry and (2) to connect the 
p wer input erminals of th frequ ncy 

tandard to th output of the 115/230 
volt line tran former . 

In order to a U" reasonably uniform 

"pickup' and "dropout," voltag s for 

the operation of th rela r , a tapped 

tr an form r is provided. The tap con­
nection should be made to the tap cor­
responding to the av rag lin voltage 

at the location of the standard. 

Terminals are provided at tl - r ar 

of he unit for conn ction of (1) th 

NOVEMBER , 1957 

32-volt battery, (2) the 115/230-volt 
50-60 cycl a-c power line, and (3) the 
power conn ction to the frequen cy 

standard. A t an former is provided 

within the uni for changing from 115 to 

230-volt ervice . The frequency standard 

i operated at 115-volt sttpply at all times. 

vVhen th pow r y tern i 60 cycles, the 

frequency of t upply to the standard 

is the "ame on bo h normal and emer­
gency supplies. If th pow r st m is 
50 cycles the standard op rat on 50 
cycle n normal supply and 60 cycle on 

emergency supply. Thi change in supply 

frequency cau c no diffi. ul y. 

Th TY1>J..; P-5 3 Emergen y Power 

upply i not limited in its appli ation 

solely to th eneral Radio Fr quen y 

Standard. It can operat any 115-volt, 

60-cycle equipment �within its continu­
ou power ra ing of 180 watts. 

SPE CIFI CATIONS 

Input: 115/230 volts 50-60 cycle from pov.rer 
line': 32 volts, 7 amp r '  -, from battery. 

Accessories Required: 32-volt battery, 120 am­
pere-how· ca pa ·ity. 

Output: 115 volt!'<, 60 cy le , 1 0 wa t con- Dimensions: Panel, (length) 19 x (h<>igh ) lOYz 
tinuou . inches; depth l hind pa.n l. 13 in h , . 

Figure 2. Elemen­

tary schematic of 
th e Em e r g e n cy 

Power Supply. 

Price and delivery will be quoted on request • 

.-------------------------<>32-voll 
..-----------------------<>OBATTERY 

....._.Q 
INVERTER 

llSv 60 ""-"' 

'llc/NPUT FROM 
A-CLINE 
/15/230v 
50-60,....., 

L------------+-+----o A-c OUTPUT 
TO STANDARD 

L...------------------------0 1/5 v 60 ,..,_, 
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DISTRICT OFFICE PE RSONNEL 

Life in General Radio's rapidly ex­
panding �'ale Engineering Depar men t 
1 eldom a a tic e:A'i tcnce . Our sale en­

gineer arts his career at the main office 

in ambrido- with a training cour 
tha include experienc in all t he op r­

ating departm nt of th company , with 

p ci l mphasi on both cl v lopm n 

and ale ngin ring. Later he will  

probably mo,·c @ut to on of th ven 
district office - N w 1--r ork, Philadel­
phia, "\Vtrnhington, Chi ·ago, L s A1 g le 

an Franci. ·o, or 'I'oron to. Further 

progrc. s may entail tran fer t o  another 

office, an office manager's post, or c n­
i ually, rclurn to ambridge with n1-
crea d r pon ·ibili y and scope for his 

talents. 

1957 has . cen a number of transf r · 

among our Hal<", eno·in erjng personnel: 

Fr d Ir land for many ears manag r 
of our Lo · An · le office, r turn to the 

main office at Cambridge a Exhibit 

::\Ianagf'r \Vhere he will plan ancl f",Uper­
vi ' our rapidly cxpan<lin · program of 

i rn de sh w xhibits and traveling 

.·how . His new job will take him fre­
qucn t ly to all part of the country. 

::\lr. Ire land came to General Radio in 

l 934 aft r r c i\ ing hi. A.B. degree in 

1 hy ics from Harvard. After thr e y ar 

in ju trum nt dev lopment and Rale. 
ngine ring at ambri<lg , h b came 

Bill Saylor Bill Harri5on 

manager of the New York offic . In 19-10 
he wa mad manao· r of t h  Lo Ancrele.· 

offi · . 

William R.. (Bill) , aylor for mer man­

ag r of our \Vashino- -on offi at ilv0r 

pring, l\1aryl n<l is now manager of 

our Los A ngel offic r pla ing l\fr. 
Ireland . l\1r. ay lor , \\·ho r eived hiR 

.B. and .M. degree from the Ma a­
chusetts In itute of T chn.ology in 1937 
came to G enera l Radio in 19 3, after 

thrc years in indu ry and three earn 

in ca ·hing. e be ·ame l\Ianager of the 

W ashfr1gton fficc in 1954. 
. vVirn am (Bill) :Harri on ake v r 

the Wa hino-ton offic aft r two year.· 

as a sale engm r at th ambr1dg<' 
office anJ two ">' ar. ·  in Lhe N cw York 
offi ·e. :'.\ir. Ilarri on re · ived hi B .• ' . i11 

Electrical Eno-in ering from Northw st-

rn rniver ity in 1940. II p n the 
year 194G and I 51-;):2 in the U. 

Navy with th rank of li ut nant and 
wa ' ith the General i_,}e ·tric Compan:,r 
from l 9-18 to 1951. H came to G neral 
n <lio in ] 953. 

Leo J. hamb rlain goes from am­

bridg;C' to replace l 'fr. Harri .. on a t lw 
New York ffi · . l\!Ir. Chamberlain re­

ceived hi B. _E.E. degree from orn ll 

University in 1953. After serving t,,-o 
year in tlw r. S . . Cavy (Lt. j.g.), Jw 

join d the General Radio Sales Engi-

Leo Chamberlain Peter Bishop 
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. . 
neenng group in 
1955. I-le ha · toured 

exten ivcly in th 

Eastern tates with 

en.e r al Ra d i o' 

tra elfr1g exhibits 

and i th prin ipaJ 

author of 7R-An 
Engin er's Com­

pany, which de-
Fred Ireland scribes ale eng1-

neering opportuni­

ties at General Radio. I-le ha also 

been active jn the affair of the Bos on 

ection, Institnte of Radio Engine r , 

NOVEMBER, 1957 

and ha conclu a m nthly colurnn 

in th ti n publication The Reflec­
tor. 

P t r Bi hop, recen ambridg al . 
nginccring trai1 al go to th C' 

N n· Y rk offic . l\Ir. Bishop rec ived 

hi . B. degr in i l · ri al 'ngineer:ing 

from th J\1a achuse ts In titut of 

Technology in 195-1-. Aft r t\vo year a. 
a h u nant in the U. . Arm. ignal 

orp he jo:incd h Gen ral Radio or­

ganiza i n ir 195G. For th pa t f ' 

monthr;:; at Cam.1 ridg h ha. been en­

gag" l in de elopment work n a tran. ·­

ad.mi tance rn t r. 

NEW TELEPHONE NUMBERS FOR GENERAL RADIO 

TORONTO 

For he on venien ·e of our anadian 

cu tom<'r we have increased hf' tel -
phone facilities at our 'Toronto offi e. 

Thre line ar now available. Thi 

O FFICE 

chang ha. al ncce itatul a chang; 

in the t lephone number. :::\e\Y number. 

are: 
I-I rry G-2171, 2172, 2173. 

TECHNICAL TRAINING OBSERVATOUR 

Ad. Auriem.a In·. C�C'neral Radio's 

di tributor for Lat in America, , 'pain, 

and Portugal ha. ii i ut d an " b­

erva our' to give their agents and staff 
throuo·hout the world fir,· -hand in.forma­

ion on l nit xi t::.tt . manufa ·turcr 

new t techniques in production, mer­

chand:i ing, and managing. 

'I he first Obse1Tatour hel 1 v ral 

years ago wa. rren ral in t:op but 

r ed sales and manag m n . During 

pt mb r 1957 th cond tour str ed. 
produ ·tion methods and nginc ring 

development . In th our e of th(' tour 

the group tra Yeled approximately ( )  00 
miles and visited 23 manufacturing 

p lant. in 19 n1ajor ·i ies in the Uni d 
-- tatf' from coa o oa . 

en ral Radio wa happy o play 

h , t to a i;z:roup of the ngin ers "·ho 

are re pon i l le for Hing R pro du t 

in th ir r pe ·ti ve countri . They 'Y re 

cs ·orted by l\1r. . Lamper of Ad. 

uri ina' Kew Yorl· Offi and sp nt 
one and a half <lays at our aml rido-e­

and oncorcl plant . 

Although th limited time would no 
p rmit ·ompl te tours of ' r� part of 

the company, lecture and demon tra­

tion w r et up o acquain h group 

with detail. of C n ral Radio . produ �t. 

and manufacturing proces . Ilound-
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General Radio Vice.-Preside.nt D. B. Sinclai·r details engineering dev elop me· nt s to the Observ atou,. visitors: 

Mr. ATIL O CASSIE T, from Buenos Air es; Mr. ANDRES LARA SAENZ, from Madrid; Mr. N. L AMPERT, Ad. 

Auriema, Inc.; Mr. J ORGE NASSAR, from Medellin, Colombia. General Radio's Export Manager, S. W. DeBlois, 

is at the fa·r right. 

Ii 

tri ut r 
a war f 
1 n. lio 

rrang cl 
(' uln l 1· -

rtainly prov 
f k ing 

ij -

l' it. xp rt li ·tribut r .. · 
cu.'l 

nel an in­
:<..·p r ·u -

:.ulnu1c n tic f any 
will uabU"ally f acili-

a -raurr ·mcnt' ha,· any , p ifi 
(;< v .l' d. 

General Radio Company 
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