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MOTOR DRIVES FOR PRECISION DIALS AND 
BEAT-FREQUENCY OSCILLATORS 

• GENERAL RADIO hcat.·frl'qul:']lcy 
oscillators, as \\'(111 a.c; II Ilumber of oth('1' 
G(>Il('l"lll l~:tdio illtit rulllcnls developed 
ill IIH' paSI few years, uS(' us frt..'tIUCIH'Y 
('01111'0113 the Typt: 908 ()t' TYI'E HOi GeUl"· 

Drive Precision Dials. These d ials are 
so designed that a motor chive can be 
cnsily attached in place of the kJlOb. 

,....... ~holl'n in Figul'f' I is a simple, low-
eost motol' dri\'c unit. fol' use OIL j he 
dials. Available in two models with 
different speeds, the T YPE 908·1'1 :\nd 
TYl'K 908-1">2 Dial Drives hnv(> been de­
signed p:lrti('u larly for U!lC on the TYI'ES 

130-l-A and 1304-13 13C':ll- I"requclH'Y 
Audio Generators and the Typ~; l303-A 
Two-Signal Audio Generator, but. they 
ellll also be used 011 General Hadio Unit 
Oscillators !lnd Standard-Signal Genera­
tors, as well as on other instruments 
equipped with the TYI'E 908 01' T YPE 907 
Gear-Drive P recision Dials. 

The motor drives make possible the 
use of these instrumcnts wi th recording 
systems as, for example, in recording 
the responsc of a net.work as a function 
of frequency. They can also be used n.<j 

sweep drives !lnd fo r producing warble. 

Figur. L Vi .... of th. Typ. 90a.P2 Synchronovo Dial Ori~. installed"" a Ty pe 130<1.8 aeot.frequency O«illator. 
The odju,table ,tap', ... hich a"ach to th. oscillatar dial, or. not ""''''n. 
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tones. When iHslalled Oil tl. TYp~ [30·1 
Beat-Frequency Audio Generatol", as 
ShOII'T! in Figure I, this type of drive can 
swcoep the ostillalor automatically back 
nile! fort.h over a range of frequencies. 
This technique has applications in mallY 
kiuels of measurements, For example, 
with a cat.hod~ray oscillograph as a 
visual lndicnto l", the study and adjust­
ment of audio-frequency networks is ac­
I'ompli:;hed rapidly Itnd convellicntly. 
AHolher example, in the field of mcchan­
iI'S, rather than elcdronics, occurs in 
vibrat.ion testing. When the beat-fre­
<!lI CIlCY oseill:1tOl' is used to drive a shake 
table, the automatic SIVCCp is helpful in 
spottillg rCSQllanet"s. 

The dilll dr'jve cons is ts cssentially of 
a small, synchl'Ollotls, [15-volt, (j()...cyf'le 
Illo tm lI'ith a. pinion gea!' on the output 
shaft. ' ]'hi$motordrive is readily fastened 
ill plate of the knob drive of the prc('i­
sion dial 1'10 that the pinion gem on the 
moto!' shaft cngug~ thu dinl ring gt':lI' . 

A disengage lever, fi5 lI'ell as a powe!' 
switch, is pl'Ovided. The level' ellJ} be 
used. to lift the pinion off the I'ing geal' 
and tlms disengage the drive. 

T he drives reverse the dir'octiOI\ of 
rotation whenever a slop is encountel'ed , 
It is ulis fe.'l.t.ure that makes possible 
their use Il.S sweep drives and their use 
to produce warble tones. Stops, which 
are provided, can be readily attached 
to the dial to limit the sweep to the do­
sired part of the muge, 

With these adjustable stops the maxi­
mum angle of dial rotation is limited to 
SOo fOl' t he T YI'E 908 Dial and G5° for the 
TYPE 907 Dial. The full range of dial 
rotation ClUJ be obtained whCll these 
stops al'e not. used. Other types of s\,Ops 
to give int.ermec:iia\.(! angles of rotation 
can be devised by the USCI'. 

USE WITH RECORDERS 

Because lhe drives are synchl'Ollotls, 
they are readily used with recording sys­
t.ems, For example, the response of a 
network [lS a functiun of frequency can 
often be r('('ol'ded very easily by apply­
ing to the netwol'k lhc output- of :l 

T \'I'~' 130-1·B Befit.--Frequency Genera· 
tor drivCI! by a TYPE 90s-PI Dial Drive. 
T hc output- of tho network is then ro­
corded u.s a fUllction of time, Since the 
oscilh\tor freq uency und time are di-

Figu •• '2. Simpl. ai.e.imin"to. ei.euil for .upplying the lIo.i~onlol ,,.;10 
• ignol to 0 eo tloode-.oy o.dllog."ph • 

figu •• 3. O.eillogro", of the r._ 
.pan •• Cho. ocl.,i.tie of 0 Alt •• o. 
di'ploy.cI by meon. of the 0'-

.ongement of f;II"r~ 2 • 

.... "E '30" e O!.C 'LL ~ IOII 
W'TH l)5CR, .. ,,.ATOR 

TYPE 901'P2 SVNCIIOJ<OUS •• ,"O":M:,"~',---__ ---, I f 011 SWEEP IIOI..TA(;E r P~OI'OIITIONAl TO n'EQVEHCV! 

@ 100,.1" t'---~-4c----'--
10 ~J\ 

l"Pur OUT PUT 

100 ~J\ 

RECTifIER 
AND FllfER nlTER 

""" 1-- -+' -C~~O""'>r-_¥--_r-_.-1!l!"'l 
rr~ 
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rcclly related by the dial drive, the 
r06f}Onsc fU; a functioll of frequency is 
readily obtained. To facilitate the use of 
recorders in such applicationa-, the speed 
of TYPE 90S-PI Dl'ivc has been selected 
to cover ill 15 seconds a. frequency inter· 
val Of an octav(' on the T YPE 1304-B 
Generator. Thi~ fate is wiciC'iy accepted 
us a standard. The '.I"·PE OOS-P2 Drivtl 
is particularly suitable for limitcd-swCl::p 
applications, wiLh observations of the 
r{'sponse on a cathode-rny oscillograph 
with tl. long persistence-screen. As a 
nat.ural consequence of the higher speed , 
however, the torque available from the 
TYPE OOS-P2 is smnll. Therefore, in 
order to u.void erratic operation, the 
driven purl. shou ld gCl!crnlly use ball­
hearing su pports, as ill the TYPES 
J30:l-A , 1304-B, and [303-A Oscillators. 

For some recording applications, an 
OlltPlIL voll:tge is desired that is propor· 
t ianal to thr angle of rotalioll of the 
dial, TO do Ihis, a linear potentiometer 
having low torquc requircments can also 
bf' driven b.Y Lhe shaft on which the dial 
18 mOllnt<.'<..I. i\~alurally, this Ill'l'angemcnt. 
hi ll!)ll.blf' old.\' if the complete system can 
11(' 111'l'tluged so that the required torque 
dON! 1101 exceed the torque I.hat. CRn be 
delivered b~' the dl·ive. The lincal' poten­
t iamet.cr (,fin then be energized by a eOI\-

NO V EMBER , 1954 

stant d·e voha~"C, IUld lhl:! volt age br­
tween the tap and Olle cud will be pro· 
portiol1lli to the elial rotation. 

When u limited sweep is used to vllry 
the frequency of a.n oscillatol', a discrim· 
inatol' system can often be used to give 
a signal proportional to the inst.antane­
ous frequency. The output of the eli&­
criminator can then supply the vol1 age 
for one a."is of:111 oscillographic display, 
for example. The circuit uf a. ve/'y simple 
t.ype of discriminator, suitable for use 
with tbe 'I'YPE 130-l-B Gel\r!·at.or, is 
shown in Figure 2. The oUl-put. of this 
d iscriminator is used to supply the 
X·a."is signal of n ca thodc.l'tly "scilla· 
graph having 11. d-c amplifier and n long 
persisU!llct:-scrccll. 

The oscillogram of Figure 3 shows the 
response characteristic of u filter as dis· 
playcd on :U1 oscillograph screen by 
means of the arrangement of .Figure 2. 

I n experimental work on audjo·fre­
qucncy circuits, sweep met hods wi ll s:we 
!Duch valunble engineering time as com­
pared to point..-by-point methods. T he 
lwailnhiliLy of Lh is economical motor 
drive fol' Gcncrfd Ihdio bcatr-fl'equency 
gencratOl's mnkcs possihle the :\pplicar 
lion of sweep methods to existing lab· 
ora to],), equipment. 

- no C. LI'I'I' LEJOII~" 

SPECIFICATION S 
Spud, ' 
Type 

008-1'1 
f'lniQ.~ V(!8 Oint 007 Dial 
4 RPM 4/ 15 RPi\! or 4/ 10 R Pi\1 ur 

225 SCC8/rcv 150 sCT.s / rC\' 
008- P2 30 HPM 2 RPM or 30 3 RPM or 2Q 

~1.'1:8 /rev seu/rev 
On logll.rithmic frcquC!lt'y di:.ls IL-;M on 

T~I'ES [304·A. 1303.A ();,cillll.tors, the SWPl"P 
limes MC M foUows: 

008-PI 50 9<"1'/ froquc!IICY dceudc or 15 
~('~' /OdlIVC 
008·P2 U~ lICC/ fr('()uency dCl'l~J(' nr 2 
s('/· / octll.v(' 

Type 

Pinio n On Olllp'" Shofl , 48 D .P .. full iuv{)luh'. 
20° prcesure :I.ngle, 10 tcelh. 
Torqu . a' Pinion , 90S-PI S illCh-oull(l("S 

908-P2 :Ii inch-ouncl.' 
Pow ... SlIpply: 105 to [25 \'(>Il<;, 5()..(,o l·ydc!. 
3 watta. 
Dimlnolonl: 3~-incb dillllleter X 3 inches dCC\1. 
overall, but excluding powt'r linc ()(Illllt'Cthlg 
cord. 
W.ighl, I ptHlIld. a UlIllCf'~. 
-Data .~ I .... r-.o.ryrl~ """.nti"n. Ou ",(\ ,·yd .... "I!<'f'<l. 
.. ill be. .~ /6 <>f tl"..., ~,v.n ~t...v~ ~,,<I drove tm_ ... ,11 br 
OfS oj It.""" lilled 

rOOT Wort! 

908· PI 
9Q1I.P2 1 

5ynch .onollo Dio! D.i~ . ....................... . 
Synchronous Dial D.I~ • •••••...•..••••. • ••••••• 

S27 .50 
27.50 
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GENERAL RAD I O EXPE RI M EN T ER • 
HISTORIC FIRSTS-THE R- C OSCILLATOR 

The development of the resistance­
cl\pu.(,'ihlncc-(~o\lpled oscillator in \0:31 
fl.\' the> r:encral Hadio Com pany filled a 
I'e('ognizcd nN'd in the industry. Al­
I hough IIwking some of the advlUltnges' 
of the bcnt-fl'cquency o!:ICill:ttor, it i!; 
{':\pable of generati ng low frequencies 
with good stubil;ty and of covering wide> 
frequency rftngcs with s impler switching 
and wilh it'S:; expcu!3ive and less hulky 
components than the IrC' Lype. 

The basic oscillator (· ircuit. which 
('ombill{'s it sharply ~ledive R-C circuit 
with a degf'nemtivl'. or inverse-feed­
back, amplifier. was firsL desl'ribed in an 
arti{'le submitted to the fmilitull' of 
I{adio Engilll'f'I1'! in 193i tlnd publi~hNI 
in til(> PrQl'('('dinfjs in 1038: .\ patent 
,·'(:>..tillill,,' r'"".,(lCMOI ion •. " a ... <T<J1 llodiQ J:JP"'"",H!<'r. 
\01 XX\,1I1. Xo. fl, SOVt"'bo". Ill,'", 
'II II iiro'l ( .. :.,I1;., .... r. 0 .. " ...... 1 11K";" ('nmpo"~·). 
", \ :,;, ... Tyr>!' of t'(olN:,;ve ('irrtlit and ~ .. ,,,, A.,pli,.,... ""'''', p,,,, 110 •. \'01. 2~. "-0_ ~. February, Hl,'~. 
!1i' ~2(,..:.'35 

application on the oscillator form of IJl is 
tircu it was filed in August, 1937, lind 
r. S. Pa tenL :'\0. :l, 1 0:3.427 wus issued in 
September, 1931), and assigned to the 
Genera l Hadio Company. PmcticaJly nil 
commercial R-C oscillators now on thc 
market use t his basic ci rcui t . The Cell­
eral Badio Company today nmnufllc­
tu res several R-C oscillators llsing the 
circuits described in t,his patent, and also 
licenses ot her manufaeture .. s \.0 do 1'10. 

The instrllment shown below is the 
first Il-C type produced commercially 
and was used principally as an audio 
f'Ourcc for distortion meaSU1'cmcnts on 
equipment in bl"Oudca .. "ting stations. II. 
was fi rst placed on thl' ma rket in 1938. 
I b hili; heen iiUPCI1;C(led by impro\'(>{1 
models, two modem unib; heing , 11(' 
' I'yp~: 1301-A LOII'-\)i:;tortiOIl {);;cil1l1tol' 
and the 'J'YI' ~; 1302-. \ Os.cillo.tor. 

The An' comme.dol R-C Oscillator-General Rodi~ Type 608 ..... 

THREE-PHASE O PERATION 
OF AUTOMATIC VOLTA GE REGULATORS 

Since publication of the article dt.'­
scribing the nell' General Hadio Auto­
matic Voltage Regu lator,' several read-

'" c. 1l<.)ltj~. "An Al'<.'U .... t~. H ,,,h-SPf'C(I. Automatic 
U" ... VollaIlC U~j[uI8t"'." aCl .. ~1 HOLI'D E~IO<:r''''''''I'''. 
Vnl XXIX. "-0. 2 • . I"ly. 19M 

el's have i11quil'cd about the possibility 
of using these regulatol'S on thl"ce-ph!lSC' 
circuits. Several couneclions fire possible ..-..., 
which will maintain the th ree output 
voltages to a J.i" PCI' cent of the dcsil't'(l 

1 
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figure 1. Circuit arro"gemenl of three Type 1570· ... 

,",ulomot;, VoIIOII'" R" lIlIla lor. fo, d e lla opera Tion. 

vlIlue. In addilioll, fOl'w me connections 
1 he phase angles ellll be mainblined He­

l'ur:ticly al. J"lO ocgn,-'cs. 
If the vol tages to be l"egul:llcd are ill 

a lbn.'c-wire delta conncdion, :t regu-
_ lawr can be tonnectcd at'! shown in Fig­

un' 1 to mai nlai ll each line-t.o- lin e \"oltr 
agC' constant. In t his conne{;tion. both 
the magnitudes and phase angles :ll'e 

h(-Iel constant.. Thus, the rcgub tor's can 
supply balftllCcd vol tages. even if hoi h 
input line alld load are unbalanced . 

The vectol' d ingmm (Figmc 2) shoWI! 
hoI\' tlJl'(,,'C I'CgUllltol'S, acting as t rans­
formers wi lh automatic:l ll.v adj ustable 
tum:; mtios, c:a ll cor'r'cet both the magni­
ludes and phase angles 10 give a- bal­
anced ou tput from an lillbalnnccd in pu1. 
T he unhalfllH'cd deltl1- input voltngcs nrc 
,;ho\\'1l !IS 1 he yectors A 13 , Be, and CA. 
:5incc erleh rcgulalol' output must be ill 
phase with its input vo ltage, t he cor­
rcct ion voltages must be a long the vec­
luI'S AB, BC, and CA. These correction 
vol lngt.'S nrc showl! [\.8 l he \'cctors AN, 
BB', and CC'. Thus lheoutput voltages 

_ fro m lhe reguiatOl'S a re A' B, B'C, and 
C'A. Normally, thc regulalOf!; wou ld 
maintain t hese voltages cons lail i. !-I o\\'-

NO V EMBER , 1954 

C' 

s' 
f l,.======:::::s. s AL A' 

Fig"'" 2 . V .. ctor diog,am la, Ih .. 'Y"" '" 01 Fig .. , .. 
I. Th e unbalan<: .. d ~alt age. AB, BC, and CA are the 
inpu t valtag'" of Ih" th ,,,,, , ,,guloto'" The t eg"· 
'olo r oulp"" o,e in pha ......... hh Ih~', inp .... and mu", Ii .. 
along 'h" line. AB, BC, and CA. The correction ~oltog,," 
being added o,e AA', BB ', and CC'. Til"." output 
volrag ... are A' B, B'C, and C'A. If rh e I"ns'ng ci,. 
cuits 01 rh .. regula tors o,e mo~ed I'om Ih"" normal 
pOl ition., A' B, B'e,. and CA, to Ihe position. A' B', B'C', 
and C' A,' the ... lolle' volroge ..... il1 b .. held con.lonl. 
Sinc .. Ih .. y at .. d"lIo .cOMecl"d, th .. ongl.,. mu. ' oliO 
be equal. 

ever, i),\' H f·hullg{· in t he CUlI ll Cl'tiuw, i(t 
the sensing circuits, the "cgulators el\n 
bc made to nlnilllain thc voltagc!' :\,B' , 

we', und (" A' !·ollstunt. ' I 'hi~ rcsuhs ill a 
deihl-connected OltlpUt \\·ith eqll:) l vol t­
agc maguitudes and t:qual pha>'.C angk'li. 

If tbe volt ages to be: regula ted al'C in 
a four-wire wyc collnel, t ioll , II. I'cgllh!or 
CtUi be l"onncct('(1 b('1\\·C('n each i1lpllt 
line and ueutl'al. thus m:)i ntllinillg cuch 
line to neutral yoltllgc ('onst(lIlt. Sincc 
the I'cgul:\lor is in eiTecL 1m adjust able 
turns ratio betwecn inpul and output , 
only t he magni tude of the voltages CU ll 
be corrected. Th us !he system is regu­
lated as fat' :IS :I wyc-connected lo:ul is 
cOllccrtl{'d but is nob necessarily regu­
lnted for a deit a-con ne{;ted load. H t he 
in pu t \·oltage angles arc incon cct, t he 
output angles will also b(> incorrcct, and 
Lbe lin e-to-line Yo ltnge8 will not be I'cgu­
I:Hf.'<1. 

If il is ncccsf!:l.I·Y to lise the regulators 
wyt'-conllC(:tcd and to tllailltnin currect 
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Y - '" 
~ ____________ CCc1~~~~~l:cocT~RANSFORMATION 
f'"" IN I REGULATOR I OUT_~1 
I ' 
I " 

l lNPUT 'p----f:::-r;~;;;-_;:;:~l:=. 
I LINE" IN I REGULATOR I OUT ~I 

/ 
/ 

/ 
/ 

/ 

"~OUTPUT 
:" DELTA 
I / 
I 

IN I REGULATOR I OUT ~I "--___ --' 

plm-sc IUlglc:> liS well as magnilU(Je-, till' 
l'onncction shown in Figure 3 can hi' 
used . The common conneclioll of the 
three regulators is not conneclcO to the 

• 
Agura 3. C,rcuil for 
wya·connect.d regu· 
10100 willi Iraou'ormer 
for w.,.e.d.lto Irooulor· 

lormol ...... 

A' 

A 

input. neutml but is lcrt tlonting. The ,~~~~~:==::::====~~~ C' C three regulAtor!> produce a wye syst£,nl 
of equal \'oltagcs. The wY<H:leltn tl'UIIS- 8' 
formation produces a {'omplelely-blll-
llnced delta system with the nOIHing B 

Agu,. 4. V",,_ diagram for "'e"'rea·plla.e ,egulolo< 
neutral in the regulator input shifting to • .,..Iem of Agura 3. Tha wedOn AB, Ie.. and CA repre­

stich a »osition that only fl smflll circu- .enl .. delta I;ne 01 .... equol woIloge magnitud •• and 
pho .... The w.,.e.connecled regulalon prod""e lIIe 

lMinp; currcnt nows in the output delta, IIIr •• equal woIlog •• OA', 01'. and OC', Th. w.,.a· 

The opcrnlioll of I he system can be della Iron.formal ...... howev ." ' •• u' Iin" In the della 
¥ollag.' A" 8", I "C". and C" A", w1ll produce dr· 

dcmonstmtE'd by the V('{: tOl' diagram of cuiOI'ng curren" in III. Iron$lorm.r •• condor.,. if any 
Figure I. ....bol"nc ... is" and. o. a , •• ull, Iha floating neulrol 

change. ;Is po.i l ..... 10 produc. bolo",c.d pha ••• and 
minimiz. cITCI/I" 'ing cu rren .. , - 1\1. (" II Ul./J'J E 

THE TYPE M-IO 
A 10-AMPERE VARIAC ' AUTOTRANSFORMER FOR 

350- TO 1200-CYCLE SERVICE 

The mechanical and electrical features 
of TYPE 1\1-2 and THE M-b Varinc® 
Autotmnsformers' u l'e now available in 
a IO-ampere model, the l'ypJ.J 1\'1-10 
Variac, which will operate on ally supply 
f requenc,)' betwccn 350 and 1200 cycles 
per second. 

Among its features are: 
( I) Hectangular base for convenient in-

c' 
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, 
:;t..'lilation, with two sets of mounting 
holes to facilil:lte its usc as a replace­
ment in existing equipment as well as 
ill new designs. 

(:t) Simplified ganging, with economy in 
weight and space. 

(3) Cuuntcrbll.lanced radiator for stable 
fK.'ttings. 

(4) Improved heat. dissipation . 

(5 ) /)lIralrak contact surface. 

NOVlhlfHR , 1914 

mental tesis under ;"11 LooT .. !) 1,;".\ 51)('(';" 
ficatioliS. 

This new Variac is amilahle in singil~ 
unit..s or Ul two-gang and three-gang as­
semblies. Two-gang assemblies (C-2) call 
be used in lI5-volt, three-phase open 
dclLa circuits, ill two--phasc circuits, and 
for the simultaneous control of two in­
dependent loads. The three-gang asscm­
blies (G-3) arc useful for wye connection 
in 208-230-volt, three-phase service. 
TYPE MoJO "ariacs can be operated at 

The TYPE M-JO is designed to with- 00 eycles if voltag(' is limited to ils of 
stand shock, vibration, nnd environ- rated line voltage. 

SPECIFICATION S 
Uno-Frtquoney, 350 to 1200 Cp;!. 

Inpu' Vollol" 115 volts, nominal. 

Oulpu' VollolO' 0 to 135 volts or 0 to 115 vulU!. 
R"lod Oulpul Curronl (for Iin .. ",oll"IO ~onn"lion 
onl.,): 15I1mp'erc8. 

7'yP' .. " M.IOG2 
hI . IOGl 

P~ttnt .ppl,Mi f,,,. 

No-load l o .. 01 400 e.,.ln, 12 wattll, mtuimum. 
Not Wellh", 6~ pounda. 
DimensIon., Brute 5U X 5~ .. inchCllj dC\)th behind 
pnnel, 3h' 8 iuchell. A dimension {nlwing is 
11\"lliJable on reqUClIl. 

COik Word PM 
CAI< " 
( ' A8IS0A1'1I)\ 

"~ IJ"'H'"T\ 

$30.00 
65.00 
91.00 

G ANGED MODELS OF THE TYPE V-2 VARIAC " 
NOW AVAILABLE 

The TYI'E \ ' _2 Variac,' which dcliv('r~ 
t\ rated current of two [lnl l>cr~ /llId is 
designed for 6O-cycle servi('(', is now 

uvailable in two-gang alld three-gang 
as:.cmblies for simu llaneous control of 
separate circuits nnd for three-phase 

'GHI_l I<'''''''l'. ",\ 'It ... ~-\".'1f'f'I! ' ero ... , anotNJ op('ration. 
H..J.., Hr~_kr. , -.. I x..X\"ll. '" .. I!! . ~'.l-. 10$1, 

'1'II~ 

V_2G2 
V_20J 

T'Btent ~ppl>1.'<1 r .... 
1

2.0"nl T.,,... V_2 ...... iCK "'''Imb'., .••..•.•.•••• 
3.G"nl Ty,... V_2 "'orlo~ "'uombl., ..••••.•.•.•. 

Coot! Word 

IJ EAD\'(;A '.,.1' 
".: AI)\'t"lA~ I)L' 

U5.00 
.52 . .50 
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GENERA L RADIO EXPERI MEN TER , 

MISCELLANY 

The firm of ('Iuut!{' Lyon", Ltd" with 
ollie(', lI"urphousinp:, und lahorator.v faeil­
ities ill I.i \"('rpool, :md gPllera l Srtles officcs 
ill l.ondon, has reprpSC11 tpd (iener{lll~adio 
ill (ifj'M Bt"itaill f<i nct' 1925. The Lin·r­
pool ffl.eilitics, under lhedireetioll of '\ Ir . 
Alfred K1lI..'~n, 31"C spacioHs and well 
cquiPllCd , bu l the London offiee8 have 
not 1X'C1l r{'aliy ade<luate for a number of 
y('an; to handle a. steadily growing busi-

1lC'SS .. \ ftcr a long fl('a.rch th{' firm ha:; 
heen fOl'tllllnte to find an attracti vc, IIC\\' 

locatioll west of London ill Iloddescion. 
11 ("1'(' tire nell' cal ibm lion :llld ((':'!ting 
labor·atoJ'ic:'<,:uo. weI! a.s Slllcs, rcpair, lind 
slOt'kilig facilitics. ;\ lanaging Director of 
the Lyons firm is J\11". Claude L. Lyons 
(sec insert). T he HeW address is \ 'a lley 
Works, Ware Hoad , J Jodele-sdon, Herl :'!, 
Engbnd. - ----

GENERAL RADIO COMPANY 
215 MA SSACH USETT S AVE NU E 

CAMBRIDGE 39 MA SS ACHUSETTS 
TELEPHONE : TR awbrldle B· H OO 

BRANCH ENGINEERING OFFICES 
NEW YORK 5, NEW YORK tOS ANGELES 11, CAliFORNIA 

11 WEST STREET lOU NORTH $£WARO STREET 
TEl. - WOr th 4. 2111 1(t . - HOUI ... d 1·1201 

CHICAGO 5, ILLINOIS SILVER SPRING. MARYl AND 
121 SOUTH MICHIGA N AVENUE 1055 1l1~ STREET 

TEl. - WAD u_ f·Hn TEL. - lU II, .. 5.1~1I 

REP A I R SE R V I C E'JS'--_____ _ 

WEST COAST 
WESl[RN INSTRUMENT CO. 

'15 NORTH VrCTORY 80UlEVARD 
IURIlNK, CAllFORNIA 

TH.-¥I,ru la 1·IUI 

"'~,:<o ... 

) 
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