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• SINCE THE EARLY DAYS OF RADIO 
the name of Ccncml Radio has been 
iden tified with high 411ulity standa rd parts . 
The T YJ'~: 274 Banuna Plug. ol'igitUllly 
desiglled as an impl'U\'('ment over cadier 
European types, has Ix><'ome univf'/'SaJ­
Iy Ilccepted, with its comp:lIliOIl jacks 
and jack-top binding po:>IS; und it is intcl'­
esti ng to notC' tim!. CW'1l in European 
COllll ll' i(':) where othel' dimensions arc estab­

lished in the metric system, the General Radio binding-post spul'ing 
of 3f' hu.'i been adopted as stundnnl. 

The virtues of vCl'satilit.y and slandardi1.cd dimensions in terminal 
lwd cOllllecting syl';l ems ure important both to Ill(' indi\'iduul experi­
menter and to the munufacturer. In the lahol·utol'.v, sl\hsl:lntiul !<:ldngs 
in time ca.n be l-ealized by the usc of tcrminals that can be eusil.v ("on­
Ilecled together in diffcrent malllll'l"S a nd configura lions. In produc­
tiun, $ub:;tant iul S.'l vin~ in st()(."king, ([mUll it.v purrhasing, and stan(ilmi­
ized assembly can be realized by Ilsing part fl that ;) I"e adaptable to 
many uses und that, 1\1"(' d""igned to fullow II. simp\!', sl andardiz('d 
system of di mensions. 

The General Radio 
'('\"PEi; 27'-1, 87'-1, 838, 
and 938 Terminals and 
Con nectol"S have bt'<'l1 

ca refully worked out lu 
meel these requirement!!. 

Fill~r. 1. EI.<lrico! <Ioo.o<t ••• 
i<!ics of a pair o f Typ. 938 

Bindinll Posh. 
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G(NERAl RAD I O EXPERIMIE NTIER , 
I-lig!. quality materials are used through­
out, excellent electrical characteristics 
have been achieved, harmonious appear­
ance has been combined with functional 
correctness, and mechtloical details have 
been so planned that versatility and 
simplicity are outstanding. The result 
of a continui ng program of refinemcnt 
and standardization has been the de­
velopment of an integrated line of so­
called electronic hardware that, it is 
believed, will meet all the connector 
needs of the electronic laboratory and 
the manufacturer of electronic labora­
tory equipment. 

PART I-TERMINALS 
Type 874 Coaxial Connector 

The Tn>B 874 Coaxial Connector has 
been previously descl'ibed in detail,' and 
its adaptability demonstrated by its use 
in the extensive line of TYPE 874 
Coa..x.ial Elements. l rts main features are 
that any connector will plug into any 
other, no male and female versions being 
required, and that its tubular center 
conductor will accept any TYPE 274 
Bana.na Plug or TYPE 838-B Alligatol' 
Clip. The cable connector, when mounted 
in a collet, becomes 11 panel connector. 
As such it becomes a general-purpose 
quick-collnect-and-discoflncct coaxial 
connector accepting any othe.r 1'YPE 874 
Connector or a TY1'E 274-DBI or TYPE 
274-DB2 Insu lated Single. Plug. I ts 
diameter is so chosen that Ii- TYPE 938-P 
Grounded Jack-Tap-Type Binding Post 

Figure 2. The Type 938·P 8inding Post Auembly and 
the Typ" 874·P Pon,,' Cann"ctor can be mounted a • 
• hawn h"r" on Ihe Typ" I023·A Am plilvde Modulator 
to permit conn"ction by "ith". coaxial connector ar 

double banana plug. 

can be moun ted adjacent to it at a 
spacing of %,". Since its height is the 
same tl.S that of the binding post, a. 
Tn).; 274-1HB Double Plug can then be 
plugged into the combino.tion if the com­
plete shielding of a. cOfl...xiul cable is not 
required. Its bright-alloy-plnted finish 
mntches that of other terminals of all 
types. 

Type 938 Binding Post 

The TYI'E 938 Binding Post comes in 
three versions: t he motal top TYI'E938-A I 
t.he black insulated top TYPE 938-C, and 
the red insulated top TYPE 938-0. A 
completely uew design in all details, 

'W It. l'h .. ~ton. "A n4di<:.lIy N ..... Coui.1 Co"n~~tor 
for th~ Labo,..tory;· G.......,I Rodi4 E .. p..-i .. ....c .... XXII[. 
5. O"luber. 1948. 

IW It. l'bul'llton. ··Sill1p[e .. Complete c:o.xi.l M .... urin' 
Equ,ph'l~nttor the U·II-F «.n' ..... Gm...al Rod"" 8rJ'~'­
........ ur. XXI V. s.. J a nua ry, 1050. 

Figur. 3. M"chanicol de lnil. af the Type 938 Binding Pos" ond Bindinll Pa.t A .... mbli .... 
l.ocItinll key. In '!a·i"'" maunting hoi" can b. amilt.d 11 lackinll le olv'. i. not wonted. 

-
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these binding posts represent. n sub­
stant.ial improvement over the older 
l'YI'E 138 Binding P06t.e which they 
replace. 

The jack-top feature of the older bind­
ing poets is retained, but the hole into 
which the banana plug enters is in the 
body rather than in the top. 1£ the top 
is not tightened down, there is therefore 
no danger of erratic contact caused by 
loose fit. in the threads. 

Back-of-pancl connections to the bind­
ing poot nre soldered diroclly to a turret 
turned down on the mounting stud 80 

that there is no danger of erratic contact 
from loosening up of nuta holding a 
soldering terminal . 

The tops, fluted to resemble the Type 
KN knobs. are easily tightened and 
loosened with the fingers. A t the end 
where the banana. plug enters, they nre 
chamfered to give a firm seat for the 
shoulder of the plug and to prevent 
rocking. At the end where a. connecting 
wire cnters the cross hole, they are 
cont.ow-OO to produce a. firm grip witMItt 
a sheari7l{1 aclion. This contour, combined 
with the proper choice of cross-hole size 
Rnd location in the body, makes the 
binding I>ost satisfactory for wire sizes 
from A wa No. 40 to No. 10, and for 
standard telephone tips. The body 
diameter is so chosen that a spade 
terminal with Mil throat will clamp 
securely between top and body. Tbe t.op 

diameter is so chosell that a SUl.ndard 
battery clip will fit the metal· top TYPE 

93s..A, and Tne 83s..B Alligator Clips 
will clip into the banana-plug holes on 
all three types, insulated and uninsll­
laled. To prevent aecidcntalloss, all tops 
arc captive. 

Insulation th roughout is polystyrene 
to assure highest quality electrical be­
havior. Dielectric constant and dissipa.­
tion factor are low, leakage resistance is 
high, and the effects of moisture are 
minimized. The insulated binding-posL 
tops have polystyrene sleeves cemented 
over bright-alloy-plated threaded brnss 
inserts. TYPE 93s..BB Black rnsulators 
and TYPE 938-BR Red Insulators fur­
nishuniversal insulating mounting meaDs 
with a single interchangeable piece. This 
piece, a. polystyrene cone of ple3Sing pro­
portions, is reccssed to reduce capaci­
tance and increase leakage path, and has 
shoulder contours at top and bott-om 
thaL yield a high degree of versatility. 
At the top end. the hole is square to a.c­
commoda.te the squnre anti-rotational 
shoulder of the '{'yPE 938 Binding Posts ; 
the dimensions of the square are 80 

chosen that TYPE 274. and TYPE 938 
Jacks fit snugly within it ; and the square 
hole is slightly recessed within a round 
hole of the proper diameter to center the 
older TYPE 138 Binding Posts. At the 
bottom end, the locating shoulder if; so 
recessed that, where two pieces are 

IET LABS, Inc in the GenRad tradition

534 Main Street, Westbury, NY 11590 
www.ietlabs.com

TEL:  (516) 334-5959  • (800) 899-8438 • FAX: (516) 334-5988



GEN ERAL RAOIO E X PERIMENTER 

rotated 00° from each other, the 8houl­
den! nest within each other and tht"' 
mount ing sulfaces cun be brought to­
getlu:or to touch. As It reflult, a pair of 
('ones can be mounted 011 MY lhickness 
of panel from zero to {oH,", On thin 
panels, the nesting of the locating 
fln.ng('S lock!' the two pieces so that they 
('annot rotale with respect to ench olhel', 
and fOllr openings are left in the nested 
locating shoulders that can be used to 
engage a tah in the panel hole to prevent 
rotatiOIl o( the assembly. On thick 
punels the pieces can be keyed imli­
\'idul\l1y to the panel-hole tab. 

The advantages of using individual 
insulating mounting cones for each bind­
ing p<)/'t, as ('ontrasted to the older 
TYPES 2i4-Y nud 274-Z Double Insu la­
tors, (U'e largely in nrsatility and 
simplification of stocking. Since each 
assembly is complete in iLseif, binding 
posts can be located anywhere on a. 
panel at eentcr-Iinc sepa-rations equal to 
or greater than 301". The problems of 
Fingle binding po..<;tl'r, ('lusters. of binding 

'Fg. a pploMlli<>1lI "·he.~ "'lwpm~nl i •• Iread)' dllOlil"~ to 
,...., Ih~ "Id"" Tn" 21~_Y or Tn", Z;~-7. PRnpl Te.mi".1 
In...,IAI.MII, th .. T ... ., !l38-Z Rppl.""_OI S,nding I'oo~ 
r",,,IMOf .,." be dirOCl.ly aubot! il.ut.d. Tbi. i"."I.w., 
",,,,,Id~ nf b~k pol)'~\.J·~"", hu tbe .... me outoidr 
11""1''''';0 ..... nd "",,,n' . ;1\ ,hI' .. mt h<>1llOI .... t.b~ "Mer 
,,,,,,I,,,,, ... , and ;, .. ill ~=I>t eilhpr T r,..., fI3S IW" las 
Binding l'ottA nr Trl''' 938 Jadu,. S<,e pri('!' I3ble on 
PIlI" lj, 

posts, ur binding posl.'l aL non-standard 
separations can therefore be solved with­
out special part8.~ For grounded hinding 
posts, however, the Typ~: 938-F Spacer 
has been found a useful supplement to 
thf' insulating cones. This spacer, made 
of bright.-alloy-plated brass, has a square 
center hole to fil, the square anti-rota­
tional shoulder of the T YN: 938 Binding 
Posts, [lnd a. flat knurl on the bottom to 
prevenL rotation of the assembly when 
mounted on a panel. Two advantages 
accrue from the use of a binding post 
mounted on lhis spacer for a ground 
terminal. From an electrical standpoint. 
the short, direct cOllllectioll to the panel 
furnishes a low-inductance ground; from 
a production standpoint, the assembly 
operation of connecti ng a wire to the 
hinding post and to somc ground point 
is eliminated, 

For convenience in orderi ng, 6vc 
('ompiete binding-posl assemblies arc 
li.~ted, These arc: 

T\"I'~; 93S-\V: 'I'YI'E 93S-A (metal top) 
+ TYPE 93S-BB (pair of blaek InSU­
laling cones) 

TnE 93S- R : THE 93S-A (metal top) 
+ Typ~: 93S-BR (pair of red insulat.­
ing ('one~) 
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,..... 

, 
TYPE 93S- WB : '1'\1'1:: 93S-C (hlack 
insula ting top) + TYI'E 93&-BB (pajr 
of bl8.(lk insuluting cones) 

Tn'" 938-WB: Tn'l:: 93 D (red insu­
lating top) + Tl'I' ~; 938-BR (pair of 
red insulating cones) 

'1'\'1' .; 93S- I' : TYI'E 938-A (metal top) 
+ TYPE 938-F (metal spacer) 

RgII •• 6, T)'plc<l1 bindH!1I 
pot' o ... mbll ... 

PART II 

JUNE , 1952 

fig .... 7. Sl-ting II .. " " ..... 
fulln cOfIMding on. pool of 
II poi' to <I third, Qrounded, 

poll Ot .ho ...... In Flgure 6. 

which discuues (onnecton, will appear in the July iuue. 

BASIC PARTS 

T/J/~ 

931·. 
'31-e 
931-0 
931.8' 
':n-BR 
931-f 
93"l 

.. 

.. 

. . 

Mllallo, 8. Po •• 
BI .. dIIO, 5. Po • • 
hd lop B. Po .••• 
Block 'nl . (p,oI.) . 
hd Inl. (palr\. .. 

... 
.. 

Spa .... ........ . .. 
Shortln. Unk .. •• .. 

ASSEMBLIES 

93 ... " MM"I 101', 9'I-f 
Spa ... ......... 

931_W Mil", top, blo.k Ins. 
93 ... 11: M.tal 1"1', ,M " .... 
931-W8 810." lop "nd '"" ... 
9;J"'WIl R.d 1,,1' o"d In l ..... 

• • • • 5 • 7 

fi 
nol3/wwn 
Mt&/wum 

fi 
'; 

Unit 
"'*"1 100 

CO/k Word 10· 99 999 

M'ANf'AIiAs r $0.30 $0.26 
wrA"'ARAW I, 0.40 0 .34 
flTAN I'AIV.R\1 0 .40 0 .34 
!'TAsr.HtAtJK 0 .125 0 . 11 
!:ITANPA,RAno: 0. 125 0 . 11 
I<TANPARDO~ 0.025 0 .02 
IffAN PARDKT 0. 10 0 .09 

I<TANPAROOT $0.325 $0.21 
KTANP .... "ANT 0.425 0 .37 
&TA NP"'''GlG 0 .425 0 .37 
IITA,,""ARDAN 0 .525 0 .4.5 
!OT .... SPAR('Ub 0 . .525 0 .45 

'\"n;,nu", "".mlty IOld t Net 1"'_· Nn {urtbe. 'luomilY di ..... "n1.ll. 

1000-,,,.. 
$0.24 

0 .32 
0 .'2 
0 . 105 
0. 105 
0 .02 
0 .015 

$0.26 
0.35 
0.35 
0 .425 
0 .425 

H'o. t"" ..,"V~n ... n .... of ,10" ~' •• 11 h;ndins IlOftt.nd __ mbh. a", tupr1ier\ u"._mbled 

2000 .... 
SO.2l 
0." 
0." 
0 . \0 
0 .10 
0 .02 

$0 .25 
0 .33 
0 .33 
0 .40 
0.40 

TYPE 93B-Z REPLACEMENT BINDING POST INSULATOR 

The T\-pr:: 9J8-.Z Insulators fit the TYPE 938 Bind­
ing Posts, as well as the obsoletc T YPE 138 Binding 
Posts. Since, in addition to the abovc, the TYPE 

938-Z Insulators mount in the same (l~" diameter) 
holes, they serve as replacements for the TYPES 274-Y 
and ~74-Z J Ilsulators or to mount '1'\'1'13 ga8 Binding 
POISts in place of Typ.; 138 Binding Posts. 

f'lIIU'. 8 . flol InIUloIO" lilown II ••• "r. ovoilobl. fo, 
opplicotio .... wh.,. pr ••• nl d."lln. ,.qul •• Ih.", . 

10,000 

"" $0.22 
0 .29 
0 .29 
0 .095 
0.095 
0 .02 

$0.2" 
0 .'1 

'" 0 .31 
0.31 

.,.----.,,-- I'riat ~ poi,ccc,---,--
S' · 101)- 1000- 2000-- 10,000 

TUp' COO6 1I'0rll 9\} 000 1900 0099 III) 

931-Z I '".ulpt... ... .. .... !lTASPAKIIOll I $0.175 $0. 165 $O. 1S5 $0. 145 $0. 14 

1'N"r\ "ri_. ]';" fu'th~r 'I"."til), di..,.,,,,,u 
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TWelVE TONS OF SALT AND AN 

IMPEDANCE BRIDGE DETECT LEAK IN PIPE LINE """" 

A new raw-wIder inlu.kc line for the 
City of Wyo.ndottc, Michigan, installed 
last year, consisted of 1700 feet of 42-
inch concrete pipe laid in Ii trench 12 
feet deep, below the bottom of the 
Detroit niver. Before the trench was 
filled to cover the pipe, tests showed a 
leakage of only olle gallon per minute, 
which was negligible compared to the 
leakage allowed by the specifications. 

During the process of backfilling, a. 
constant head of approximately 20 feet. 
was maintained iD the pipe. After about. 
800 feet Df the work had been completed, 
a leak developed, so serious that two 
pumps, delivering 60,000 gallons per 
hour, were unable to fill the 12-inch 
riser pipe used as a test head. 

'fo repair the leak, it was first ncces­
AAry to locate it. l'umping tests indi­
cated that the It'ak was in thc covered 
portion of the pipe. 

The ml'lhod chosen to l()('atc the leak 
consisted of pumping into the pipe water 
("ontnining known concentrations of 

various substances and using detection 
apparatus in boats on the river. Among 
tbe materials used wcre activated car­
bon, fluorescine dye, chlorine, Iling-pong 
balls, and oranges. None of these gave 
positive rcsult.s. 

Finally, through the cooperation of 
the Pennsyl vania Salt Manuracturing 
Company, a brine solution was tried, 
and a conductivity measurement of the 
river water was used t\S an indicator. The 
detector consisted of a test cell that 
could be immersed in tbe water and a 
General Radio TYPE a50-A Impedance 
Bridge to measure the cell resistance. 
Calibration tests on tbe cell were made 
with various concentrations of salt in 
solution as well as measurements of the 
normal river water resistance as a. func­
tion of the distance from shore. 

Some twelve tons of salt were used in 
the test. Brine solution was pumped into 
the line, &/ld the boat crew moved out 
from shore over the pipe li ne. T he 
normal resistance of river water varied 
from 1,000 obms at a point 25 feet from 
shore to 4,500 ohms 2,000 feet out. As 
tbe boat moved a long, the galva­
nometer was kept at zero by changing 
the setting of the main resistance dial to 
balance the progressive change in water 
resistance. 

The leak was located in a very short. 
time and was evidenced by a sudden 
pronounced deflection of the g..'l.l va­
Dometer. Repeated tests each located 
tbe Icnk at the same spot, about 650 
feet olT shore. Excavation proved the 
leak to be at this spot and repairs were 
quickly made. 

Vl.w 01 ,''' Typ. 650·'" ImlHldonc. &rid" •. 

• 
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, 
The TYPE 650-A Impedance Bridge 

was selected for this job because it is 
completely self-contained, direct read­
ing, and hs.s more than adequate ac­
curacy for the measurements. 

The single resistance dial wilh log­
arithmic scale made it easy to monitor 
the change in normal resistance of the 

JUNE , 19S2 

river water, so that pronounced deflec­
tion of tbe galvanometer cou ld be ob­
tained at. the point of the leak. 

The foregoing ,,'u.s ab4tracted from Illl article 
entitled "Leak Detection on Sub-AquooUII 
Iltlw-Waler Lntl!.ke U nc," by Georgll linzey, 
Chief Operalor, Filtration Plant. Wyandotte, 
MichiglLll , IIp~1lrillg Ul Water ontl Sewage 
lVorb for September, 1951. 

PULSED SIGNALS IN NO ISE 
There are mauy occasions ill the de­

sign, development, and manufacturing 
test of large electronic systems where a 
source of pulsed signals in noise is prac­
tically a nceessity. Oftentimes Ii com· 
plete higb·gain pulse.reeeiving amplifier 
is tied up to su pply such signals where 
Ruch complexity is hardJy desiruble. 

For some applications at the Sperry 
Gyroscope Company, Great Neck, New 
York, this problem bas been solved by 
use of the General Hadio 1yl'J,] 139()...A 
Random Noise Generator in conjunc­
tion \\-lth simple auxiliary circuitry. The 
system is indicated in Figure I with 
appropriate waveforms in Figure 2. 

The purpose of the detector is to trans­
form tbe hi-polar random 1I0ise from the 
generator, Figure 2A, to unipolar, or 
video, noise, Figure 2B. T he signal mix­
ing tube is one in which the output is 

~~ i i 
Gtc~TOIt 0(1(e1011' 

Ino-. 

...- ''f\I[~TI~ 
~ 

.... VI _. j 
G£~(""IOII 

T 

inversely proportional to the sum of its 
two inpui.8. Thus a mixer output of 
variable signal-to-noise ratio can be 
obtained by varying either the output 
of the 1390-A, Figure 2A, or lhe output 
of the pulse generator, Figure 2C, or 
both. 

Alt.hough the simple addition of a 
video puise and video noise, Figure 20, 
is not mathematically identical to the 
noisy signal Crom a typical radar re­
ceiver which it atlcmpts to simulate, 
this scheme is satisfactory for measure­
ments where onJy relative data are re­
quired, such II.S production lesti lig. 

We a.re indebted to Robert Crane. Project 
Engineer, and Dudley Lesser. Test t.lethod!\ 
Engineer, of tbe Sperry Gyroeoof)e Company 
for permwioll to publisb the foregoillg Dote on 
the llIle of the Typ~ 1390-A R&ndom Noise 
Generator. 

- EDITOIi 
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Of N fRA~ RADIO EXPE IIIMEN TER • 
MISCELLANY 

SPEAKER S: Harold B. Richmond, 
Chairman of the GOMd, participated in 
the Electronics Panel at Research Day, 
sponsored by the Boston Chamber of 
t:;ommeree April IS, 1952 ; Frank D. 
Lewis, Engineer, spoke at the Boston 
Section, l.R.E. , i\'rarch 27, 1952, on "A 
TV Station Monitor for Channels 2 
to 83"j undon February 27, W. M. Jhde 
of our Chicago office addressed the 
Student Section, I.R.F.. , at Valparaiso 
T echnical Institute, Indiana, on "Loud­
IlCSS - l Ui Meaning and I ts r-,·t casure­
ment. " 

VISITO R S: We have welcomed recently 
at our Cambridge plant the following 
vis.itors from foreign countries: Paul 
Fabricant and Muriu! Berlin of Radio­
phon, Paris, exclusive distributors of 
General H.adio products in France and 
tile French Colonies; Or. B. Hi rschfeld, 
Director, and Dr. A. Morato, Chief 
Engineer, of Illdustriu . Commercia de 
Radio Invictus, Sao Paulo, Brazil, ac­
companied by R. C. Auriema of Ad. 
Auriema, New York, our distributors for 
Latin America ; Rev. Pierre Gouin, S. J ., 
from Addis Ababa, Ethiopia, and Rev. 
Alfoll80 de la l\tora, S . . 1. , from Mexico 
City, both at present studying at 
Weston College. 

A . S. T.M. 50th ANNIVERSARY 
The American Society for Testi ng 

~Intcrials is holding its 50th AnnivC'I·­
sary Meeting and JOth c'xhibit of testi ng; 
Ilpparatus and Illooratory supplies in 
New York at the Hotels Statler and N"w 
Yorker June 23 through 27. t\ll wbo IUC' 
interested in materilils testing and U8.iO­

eiated equipment nre cordially invited to 
attend the exhibit. The General Radiu 
Company in Booth No. 19 will have 011 

display equipment for the measurement 
of dicleetric properties, of insulation re­
sistance, of souud and noise, ilnd of 
stresses 011 photo-elastic models. For 
those interested only in the exhibit, t hC'I"(' 
is no entrance fcc. 

SUMMER CLOSING 
VACATION - During tile weeks litart.­
ing July 28 and August 4 most of our 
employees will be vacationing. ~Inllu­

facturing depal't.mcnts will be closed 
and other department-!! will be lIlallned 
by a skeleton staff. Every effort will be 
IIlltde to lake care of urgent busi ncss, 
but. repairs cannot. be made, except in 
hardship C8.SCS. Our ervice Department. 
requests that shipments of material t\) 

be repaired be either scheduled to reach 
us lIIe11 before this vacation perioel 01' 
delayed until afterward. 

GE NERAl RADIO COMPANY 
215 MASSAC HUSETTS AVE NUE 

CAMBRIDGE 19 MASSACHUSETTS 
TELEPHO NE: TRowblllllt 6· 44110 

BRA NCH ENGINEERING OFFI CES 
NE'II' VOU I. N£'II' lO~K 

IG 'll'EIT nun 
Ill. WOII ~ ! · UII 

LOS HIGEUI II. ULlfORMU 
au MOUH U'II'UO STAHl 

TEl. - HOII, ... ~ 1·1111 

t HltAGO I. ULIMon .......... 
III 10nH MItHIGAN U[NU( 

," ~." 

IET LABS, Inc in the GenRad tradition

534 Main Street, Westbury, NY 11590 
www.ietlabs.com

TEL:  (516) 334-5959  • (800) 899-8438 • FAX: (516) 334-5988
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