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TilE NEW HOME OF THE ENG INEER lr\G 
DEPART~jENT 

'By J. W. [[ORTO'* 

D .\TA IIrc at prescJll \lot a"ui labic 
as to the extent to which the 
dcplorablceondition of the 8 110c­

maker's wife and the blacksmith's 
horse extends to the labornlories of 
instrument makers. lIowever, in vicll' 

• Ch~r EnginO('r, Goeueral Ra,lio rU""'H"~' 

of the reports prcvulclIl 011 sllch mul­
lers lhe General Hadio C<llHpany has 
gi"cn special allcll lioll to the new 
1Ilboralor,\' facilities recently nlllde 
a vai llible to its enginccring dcp<lrtment. 

The alllli ,"crsury isslle of the f :x­
lH!rilllellfer rdcrrc<1 to the nt'\\' hllilding 

FIOI:R]'; I . T he planl of the Generalltlldio Corn])8.IlY at Cambridge. :'ILa8llllchulielu. T he nell' 180018-
lodes occupy the second and third /lool'll of the right-hand ,,-iIl8 
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• TOE GENERAL RADIO EXI'ERIMt::NTEJI 

FIOCIIJ: i . A lypicallaboratory. It "'ill be Doted thnt i11e po,,'eroulleu Are 110 loca ted thllt they IUD) 
be ulM!tl wD'-eniently ror alll)$ratull on the bench or on the ahelf. Each outlet lIu iu o,,-u I w;t<:h and 

pilot lamp 

ullit being added to the General nadio 
plant. The primnry pUrj>Ose of this n C\l' 

building was to provide suitable space 
for the engineerillg department which, 
due to its growth during the last two 
years. was finding its previous quarters 
somewhat crowded. 

The laboratories in usc have been 
designed wilh the particular require­
ments of ou r orgtlll izlIlioll ill mind . 
The nature of OUf cngilleering prob· 
lems is such that both the technical 
and the (''OlIlmcrciul phases may most 
effectively Le followed by u single in­
dividuul. consequent.!y each engineer's 
room is, to more tlmn the usual degree, 
a combi ned laborutory and office. 
While convenience and orderliness are 
highly to be desire<1 in UIlY Iuboratory. 
they arc especially necessary in one 
serving this dual role. 

Beginning WiUl the building itself. 
considerable pains were laken in plan -

ning the construction so that the en­
gineering quarters might be ILS com­
fortable as possible. To this end the 
partitions have I.>cen constructed of 
Illaterial having sound-absorbing char­
IIcteristics lind the cei lings have been 
specially treated to 1Il:1ke the rooms III> 
quiet as possible. 1/1 addition, the heal­
illg system haS been arranged to pro­
vide ventilation without the necessity 
of opening the WiJldows. conscquelltly 
both outside noises, including U10se 
from the remainder of the plant, 
lind sounds made within the labo­
ratory are so attenuated thal they 
create litlle disturbance in the several 
rooms. 

The results of lhis arrangemcnl 
lire more Ulan brratifying and it is 
felt that the physical comfort thus 
provided will limply repay the clTort 
mude. 

In planuing the laboratory faci lities. 
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VOL. V. No.7 DECE"'IU~k, I mm , 
the combined experience of the engi­
neering department was called into 
consultation. The resulting arrange­
ment is indicated ill the illustrations of 
l~igures fl and S. I t will be noted that 
the space beneath the benches is en­
tircly used (or organized storage o( 
apparatus which should be preserved 
or which should be continuously avail­
able. The danger of having this space 
exLibit the characteristic appearance 
of a rnlck attic or a woodshed is thereby 
uvoided. The cubinet space between 
the drawer sections is provided for 
batteries. 'fhe boltom shell is arranged 
for filament batteries and the top shell 
for high-tension batteries, which may 
be either dry cells or storage cells. 
Wiring to the batteries is facilitated by 
setti ng the benches forward a short 
distance so that a space is left between 
Lhe backboard and the wall. This 

space is crossed by the snpports of the 
benches and hence may be used IlS Il 

convenient cballuel for leu.ds whell 
apparatus separated by an appreciable 
length of bench is to be conllccted. It 
hIlS been found that this sinlpie ex­
pedient contributes much to avoiding 
the clutter which so frequently exists 
whell temporary circuits or experi­
mental set-ups are iu\"oh'ed. 

The desirability or providing a cen­
tralized battery WIlS considered. Sev­
eral proposals were made butllone had 
rewer defects than the simple system 
of maintaining an adequate supply of 
cllllrged batteries und u regular routine 
for renewals. The butteries in cach 
luboratory are inspected daily. 

The shelf shown above the laboratory 
bench is planned to carry apparatus 
accessory to that 011 the bench proper. 
It is particularly convenient for tht' 

FI(lUflr. g. A labomtory sel-up. A study is being made of the perfomlRnce of A number of tube-driven 
lUlling fork.!. The relay-rack panel includes a constant-temperature container for hOUlling a precision 

fo.k. A atrobotcGpe accurately comparing two frequencies i •• 001ll"D ;n the foregrouo,j 
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occasional amplifier or oscillator used 
in conjunction with the experimenta l 
set'U I) on the bench. The height or the 
shdr has heen chosen so that meters 
plu!-ed 011 illllllY be read colI\'cllicnlly 
hy an obsen"cr working at any 1~lr t or 
the bench. 

I L lias heen t.he practice in t he Gen­
Cfill Hlldio lliboratorics ror snme lime to 
mount ttrtaill IlPl)arlltus ullits all 
sma ll movable tables known, fo r ob­
vious reasons, liS lea wagons. In most 
or the laboratories space has been pro­
vided under the bench ror parkin g 
this convenient accessory when not 
ill n<.'tive use. 

As with the construction of the huild­
ing iL"eII, the reduction to pmctice or 
the ideas ou tlined above has been 
round to be more than satisfactory . 
I n the lime during wh ich the Ilew 
Illboratory 11 M been occupied hy the 
engineering department it has been 
limply demonslruted that II .o:;i ng le room 
11111." fill the needs of laboratory. office. 

'.4. 

or study without ILlLving nny one rule 
Cllcroach 011 the olhers. 

J II noditioll to lile laboratory rooms, 
which are ill general each ()('('upicd by 
two engi neers, a Tlumher of additional 
facilities arc provided by the lIew build­
ing unit. One room has heell set aside 
for sta ndards. In this room will be 
kept the primary s l:l.IId ards of the 
General Hadio Company with the ex­
ceplio lL of the mlL~tcr sta ndard of fre­
(Ilicney which has quarters of its own. 
J II the standards laboratory arc lIlso 
pl!rllHlIlf'ut bridge s<' l -ups of Ii type 
which it is not adv isable to 1I10ve 
about. 'I'hesc will be conti nuously 
connccted with the ncces.sary auxiliary 
equi pment so t1l:'1t meusurcmenls of 
the primary constants of nny piece of 
C<luipment. may be expt.'dited. The 
va lue of such un arrangement to 11 
lahoratory cngng(,,(j in circu it prohlems 
is ol)\·ious. 

'('lie apparlll.us conli uuollsly avail­
ahle in the stu ndflrds llihorulory is 

FIOI' R~: ". The ulJoel'i luentaJ shop. A variety or IlUl.chine tools are availahle so lhllt lill' .hul' may 
Ilmmlltly ~upply the need.'! or the most entbusiaslic ~imenter 
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supplemenle<1 by olher uni~ such as 
oscillalors, oscillo~rllphs, lind the like, 
which may be rcadi ly moved from 
plnee to place, as mcntioned alxwe, 
but which are continuously avai lable 
for U;'ie. 

The importance of its master stand­
urel of frequency to the Generu l n adio 
Company has bkome so great that II 
lieparllte room has been assiglle<1 to it. 
The aPI)aratus which has been in use 
for some time, !lnd which has been 
de.~c ri bed in the Gelleruf R(I{lio /';x­
perimenler lmd in other puhlicutiolls, 
i,. being set up ill the new I:lbomtory 
with certain additions which it is be­
lieve<! will increase still further its 
alreluly high prC<;'ision. 

The Experimental Shop , which has 
lor some time been a l:k'lrt of the engi­
neering department, has also been 
provided with new Cjllllrlers (,()Ilven-

iently located to the laboratories. This 
Hhop is on t he third floor of the !l ew 
building unit. Figure ,~ shows n general 
view of Ule arrangement of this di\'is ioll 
of the enginccring department. As 
many or our readers know, the function 
of this cXI>erimenlal shop is primarily 
to faci litate tile con .~lrucli (l ll of appara­
tus n('Cded by the cngim.!ers. EXI>eri­
enee hns shown that it is highly de­
sirllhlc to separate this shol) from the 
regula r production units, thus freeing 
the workmen from IIny contact witb 
routine production sche<lules. The men 
employed in lhis shoJl have luul long 
eXI>crience in this highly specialized 
tYI>C of work . The intimate contact 
thus possible belw('('n the engineer 
desigll ing II picl.'C of a ppamtus and 
lUC(:liunics familiar with the manufac· 
turing processes is of inestimahle 
, 'a lue. 

Fl{;lIH: 5, T Il(' ,·IlICi,,('("r'ng libmry. In addition to thl' u!ual library (,.dlit ies lhi! room pn"'ides 
'p&<'e for the ....-""I>IlnY'~ (~IUedioli of h i~loI'ic "Plla"'tll~. It ,,1.'10 ser'·~ n a <'(Inference room (ur tl,e 

J.:nginemng "rtrncnt 
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USES FOR PL UGS AND J ACKS IN THE 
L ABORATORY 

'By A. G. BOUSQUET" 

I N the laboratory the SPIU.'C pro· 
vide.d under the bench too oflcu 
becomes the resting place tor dis­

curded "breadboards," a procedure 
which soon pron~lI both unsigh lly and 
ulloconomicai. A satisfactory solution 
is a .. universal breadboard ,. wilh pos­
sibly II . f universaJ pane' " provided 
with tile necessury jacks for plugging 
iJl various circuit clements. 

Agllin, the laboratory bench soon be­
comes cluttered with batteries in vuri­
ous stnges of deleriornliOIl, if some 
system does not provide for locating 
all batteries in n batlery compartment 
and make tllem available to any parl 
of the laboratory by resort to a siwl>le 
lnmking system. 

Distribution systems find Illlllly up­
pJicntions. In the laboratory they can 
beextcndcd to include standard lc!!"ling 
rrequencies, alld unassigned lillcs can 
be mnde Il\'nilable ror speci al trullking 
purposes. The radio dealer fi nrt q a. disw 
tribution system quite an assct in 
demonstrating different loud-sl>eakcrs. 

But t he " uni\'ersul breadboard " or 
the di strilmtion system, to be effccw 

tively flexible , must be based 0 11 

standard plugs 3.nd jacks splu .. 'etl at 
predetermined inten'als. T o meet this 
need Ule General Hadio COlOpany hitS 
developed 5e\'eral devices built arou nd 
the TYPE 274 Plugs and J acks. A spac­
ing of % inch has been udoptt-d. 

AllY number of small condenscrs, 
resistors, and inductors when iu w 

dividually mounted 00 Tn'}; 274-M 
Plugs can be readily paralleled or 
intercilangcd. A rew examples are given 
in the photographs on the opposite 
page. Grid-leak clips, salva!.W possi bly 

• EllgiDCeling 
CompIWy. 

Dep4rtmeDt. Gene,.1 Iladio 

fro m a ll o ld grid-Ica k Iio ide r. lll'C 

screwed to the s ides or a 1 ')' 1'£ 274·111 
Pl ug by two IO-3~ fllI e-hetid screws J4 
iucl, long. whjch repltlcc t be setscrews 
furu ished wiul t ile plug lind make the 
necessary clectrical contact. 

The c:\.l)Crimenter knows the \'alue 
of plugwin coils. Why !lot plugwiu varia­
ble condenscrs, meters, rheostats. and 
even sockets? A T\'I'!;; 410 Rheostat 
and a 'I'yp}: 568 Variuble Air Condenser 
II rc shown mounted 011 TYPE 274-1\1: 
plugs. The 'J'YI'E 274- P Bas ic Plug 
screws Yery neatly into the binding 
posts 00 the General n adio TVI'E 349 
Socket which is designed for the UX ­
type tube. All extra plug in one or Lhe 
socket-mounting holes prO\'idcs a 10-
cflting mechanism. The ' I')' I'E 438 
Socket. designe<1 for the UY·type lube. 
can be mounted on a I,a kelite strip 
fiUL·d with (hoe plugs to adapt it for 
interchangclIbility with tlte T nI': g,~!} 

Socket. 
Tile Tn't; 21'~ Transformer l\'t ountw 

ing Bases increase t he flexi bility or an 
amplifier. To change from transformer 
to rcsistlUlcc cou pling or to COIllJ:mre 
rlifrerent types of trallsformers. it is 
simply necess.'lry to pluS in the I'Cquired 
coupling devi(:e. The ' ['\'1"£ 274- JU' 
O-Gang Moull ti ng Ullse ca n be used fo r 
mounting push-pull transJormers :md 
for grounding 'he transformer case. 
While the T YPE 274 .Bases nrc designe<1 
Il rim arily to mOll nt General nadia 
transformers. all cxtrn hole or two will 
adapt them to any device that may bt> 
required . As 3n eXlLlUple, II resistn ncew 

coupling unit is shown in the accom­
panying photograph. Not only the 
resistors but even the coupling con­
denser ean be changed quickly to meet 
c ircuit requiremeufA. 

r 6 ] 
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A few common plug-in circuit oowpollenu, c:uily built up from !tJuldlu'd TT'I'~ 274. Plugs, J llcb, 
Dnd ?IOllnl,inl( IlMeIo 
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OJ\ C E a ~ ('m' \I e luuk lhrough om slock anti 4IO't!I' at rn. rgain 
prices an) items II hi<.:h are tlot in OUI' current. list or of \Ihich \It' 

ho ve an cxc'css sloek. Here is our list for this ),eur. E\'cry ;1 ('111 is lIe\\ 

ami guaralltt..'t.'f l. Inas much as the quantities urc limit ed , this oITer i;; 
made subject to prior sa le. and in ally case, if items a rl"! nol sold . this 
special price e..\pires February I, 1 9~ 1. Send cash wi lh orciN" a ncl we 
shull pay the postage imywhcrc in the United Stales 0 1' Canad a. 
l\tillimulll sal<.', SI.OO. Be sure 10 mention " Sr){.'Cial Sale" find mail 
your order t il Department:X a\ the Cambridge. i\ lassaclmst'lls, ofli ec. 
This mat.eriul is nOI avai labl e elsewhere. 

TYI>E 127- \ « (l u~h lI'OlllllinJ( ) 1111<1 TH'I~ 12i-B (I'rUIiI ur JIl.UleJ rll \>\lII l illg) 
I 1.5 [lmp. I to\'- \\ ire i\iclcr.'l fo r rndinliou or lilu l] )('ut 

(d .(·. or lI .l'. u~d.. Il f'g ulur price 6.00 SA LE I'll l C ,"~ $2.50 

TYPE 161, I\\ld ibilil~ \ IHcr. A line o ]l por'unit ~ Lo k ... -ep II rccoru or "iAllnl 
~ lrcn j,: lh . . B{"j.: ulur priC(' S3 1.OO SALE Pll1 CE 815.00 

TYPE 170 I II>I- \\ir,· \I ,·I ,·I".'! 100 min. lu 20 'IInp. ll unu;1S folloll doSt' I)' 
thv,oe "i ' l'll rt)rT,p~ 12i Hol-Wir('l\ I ~ ' c rs iu Bulld i" 93:!- \ . 

If 11m ~i7 ... )OU \\11111 i ~ gom·. I\ e ... iII !!Cnd lhe 1lC.~ t lurgesl ~i l\tl lJlll c.~~ ~ .. u . - 00 
i n~t ruel 1.1" 01 herll i»(:.. . Hcg"Iur price 520.00 SA LE PH ICE .. ;) . 

TYPE 277 Induclors . .lust It!!" thing ror ".~ I'.) riUll' nlal d I"<JU j l..~. Idelll;,:ul 
"ilh T,' pt: 577 Indud ON t'lI"ccpt ro r loco.i')!I e)f 111011111-

ing pills. A , B,altd Csizes .... ll cgulu r ].dcc$ l .oo SALE Plll CE $0.35 
(3 fur 1.00) 

D " I D " II I ',I I' 5 ,11 ,1" I' ll Ie ' ,: .:>fl. ,. n 7~ ''", '1 ~1 t.C. . .. l'J;U "r Ilf.(,"<: . _ _ f_ 9" IV 

TYPE 4-IO-A Filnmcnl Truu~formcr . Power rUl ill): iO 'lull>; wit h fo lloll illg 
lulta,!l;('$ "' ''(l ilahl/': 2. 3.5. 5. i.5; ull \\"ilHlin.l(~ SE· PMUl f'. 

Opcruh's froll1 110·"011. 60-c)ck line. Il et;uh.r priCf" i .00 SA LE I'll ICE $3.50 

rrYPE 565-A lh.! f- \\'a,,' Trll Jl~rorrrl Cf fOf 110-1'011 , 6O-c~ t"I '!, ~n" . I'o"pr 
ra l Ll '/; :200 1I1I1I" . &~"Qmtury volt /l. .... · ~ 600. :2 .l a. and I,,,, 

\\ i"dill!!t- "f7.5\u ll ~ O':lIch . Corr~Jlondingl·urrc"I S :200 mb •.. ~ lu"I'~·· fllltt 6-
2.5 UUl JI$ ... Hc~ulli r l.ri e,· ' I:J$O SA I,E 'n I C I~ $ .;)0 

'n I'E 3U ' ',0 ..... 1,,1> Illll:"~LIOI (II it Iluul k.nubs) .... 
1"( PE 3{)1J Snd. o,:t C,,~hion (spo n!!" ruhl ><' r) .. 
TYPE :285 Amplifier Trunyormcrs ( D. 1-1 . !Iud L "izcs ""nil!! hlc) 
TYPE 171-1<' ;;lI ildH·~ .... 
TYPE 511i -B S jK'ak" r ",il h ·r . 
T YPE 58i -C SpCUkl'f I· ill ,·r. 
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