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GENERAL-PURPOSE A-M 

STANDARD-SIGNAL GENERATOR 

.A NEW general-purpose A-l\l stundard-signal generator is now in 
production, su perseding the '!'YI'E 005, which was discontiuuoo some 
time ago. The new gcncmtor, '1'YI'£ JOOI-A, embodies II number of 
features of design find construction that !'CSuIL ill performance char­
acteristics that urc greatly improved over those of its predecessor . 
Among the spec.:ific improvements a['c highet' output voltage, wider 
frequency range, lower leakage, and a better Output system. 

The Type IOOl - A Standard-Signal Generator COVCI'S carrier-fre­
quencies from five kilocycles to fifty mcgllcyc!cs in eight logarithmic 
dir'cct-I'cading I'tlngcs. It can be amplitudc-modubtcd tip to 80% 

Fig~r. 1. Panel vi .... of III. Sto .. dord·Signal Cenerator. Output 
cable and other aceelOorie. ore shown On the tap of the cabinet. 
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O!NERAL lAOIO EXPElIMENTEl 

',- --,., . ., 
.. " 0,, ,~, 

--
Ag .... 2. M.thod a' shi.lding a shaft thai proj.ctJ 
through ..... pon.1. Th. melol "'ert a, the knob, ",. 
• "'ol.d 'rom ..... shaft by a ph ... ollc .I .. v., II 

g __ ded to the panel through a m.tol wosh.r. 

flgur. 3. Int.rlor ~iew 0' the generolor. The tarrier· 
'req .. ency comportmom' to in the ( ... I. t . 

figure •. Reor 'Ile .. wi'" cover removed 'rom (orrier' 
frequency comportmenl. The double CO~er 10 ,.verol 
Mdred 11m" o. effecli~e a shield o. h a lingle one. 

1 

either at. 400 cycles by the internal 
source or ovcr lhe 20-15,0)() cycle audio 
spectrum by an extcntal source. The 
opclHircuit output voltage at thc at­
tcnuator jack can be adjusted from 
less than a tcnth of a microvolt to 
200 millivolts, with thc smallest cali­
bmted di vision at 0. 1 microvolt. Two­
volts output is available at a second 
jack. The gcncmtor can be operated 
from any 115- or 230-volt power linc of 
40- to 6Q..cyclc f requcucy. Fibrure I is a 
panel view and F igure 3 is a rear vicw 
with cabinet rcmoved . 

Shielding 

An outstanding fea t.ure of the gener­
atol' is it-s frcedom from leaknge and 
stray fields. This hus been achieved by 
enclosing a ll carrier·frequcncy circuits 
in a completely shiclded compartment, 
which eliminutes induced circulati ng 
currents and ground-rcturn currents in 
the front panel. All leads entering the 
com pa rtment arc well filtered by re· 
sistance-capacita nce nctworks using 
through-type capacitors. The all-metal 
cabi net and the complu'tmcnt within it. 
provide a very efTective double-shield 
system. 

Shafts extending through thc pa ncl 
from the carrier-frequcncy compart­
ment, whetber made of metal or of di­
electric ma terial, are !l. potential source 
of l C9.kage. ~ l elul shafts act as antennas 
and dielectric shafts belllwc !l.S wa vt. ... 
guides. Ground ing the shafts at the 
front panel helps to reduce leakage, but. 
for relll\y effcctive shnft shielding it is 
necessary to enclose ench shaft cnd 
that extends beyond the pancl in a eo-
axial grounded shield . The shield a round 
!l metal shaft must be insulated from it. 
In the '1' \'1'£ lOOI-A Generator the 
metal inserts of the knobs are used IlS ~ 
shields, as shown in Fi J:,'1.II'C 2. They arc 
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, 
insulated from the metal shofts by 
phenolic sleeves nnd grounded by mculis 
of spring washers to the front. panel. 

The corrier-frequency compartment 
is H. de(!p box with a Rat. cover. To nxoid 
a multiplicity of screws for good contact, 
a rat.her unusual, but very effccti\'c, de­
sign was devised. The cover is made of 
t.wo pieces with the inner and outer 
cover sections insulated from each other. 
The sides of each cover section make 
spring contact to the inner and outer 
walls respectively of the compartment, 
thus providing a shield within a shield. 
The double cover is several hund red 
times I\S elTective a shield as is a single 
cover, yet. it is easily removed, as shown 
in Figure 4, for access to all the tubes 
and most of the components in the com­
l>arlmcut. 

To facilitate testing and servicing. 
the 8uirpllllel in the carrier-frequcncy 
compartmcnt. can be taken out reln­
tivcly easily. All circuit components un' 
then completely accessible us ('all he 
seen r rom Figure 5. A long connecting 
cahle permits operation of the equil>­
mcnl in t his "dissected" cond ition. 

Oscillatar 
Tbe basic circuit arrangcll1('nt of the 

TYPE lOOI-A Gen(>rator consists of Ii 

SEPTEM8ER, 19 .U 

Hartley-type currier oscillator followed 
by a modulated amplifier, n carrier 
voltmeter, and all attenuator system. 
The schematic is given ill Figure 7. 

The TIarticY-LYJ>e O$tillator has som~ 
what better high-frequency performance 
than that of the tu ned-plate ci rcuit 
used in the TYPE 005, and the coi l 
structure is simpler. II uscs a newly 
developed, insulated-rotor tuning ca­
pacitor, which has soldered plates, 
shaped for logarithmic frequency cali­
bration, sturdy end plates, find ball 
bearings to avoid backlash. 

The cight carrier-frequency oscillator 
coils are mounted on n turrct-like disc, 
which places the active coil, as selected, 
close to the term innls of the tuning ca­
pacitor and of the 6Ot-t.ype miniature 
triode oscill!ltor tube. BC('ause coils arc 
mounted on both sides of the disc, thc 
turret is oruy four iDl~bes in diameter. 

Considerable attention was devoted 
to the design of the coil-switching 
mcchanism to obtain low contaet· 
resistancc which is f'S8('lltial for reliable 
operation at high fl'C<luellcies. Contact 
is made between II three-lined blade 
and a. cylindrical surfl\ce. This con­
~truction CIlSUr<'S nt least a three-point 
contact. The ('ontacl springs are %,-inch 
long and arc pre-loaded to obtain 

flgur • .s. Front vi .... of th. ow;iI!o tor o ... mbly. C"""ecI ...... to olh.rcircuill in rM g.n.rotor or. mod. 
Ihrough rM jock plote tho_ in ttl. c..,t ••. Fo ....... icing, ttl. jodo: plot., ... hid! «>NIHil through 
ttl ....... icing cob!. oho_ 01 Ih. righi, con b. d. ' od!.d ond plugg.d into Ih. g.n.rolor d!o .. i •. 
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~ GENEtAL lA DIO EXPERIMENTEl 

!'lllll'to 6. O .... ·"p of the (oil ....... , and awitdling 
medlonil"'_ The .witch blad •• ar. o.hown tu>1 to th. 
rIght of 111. OK~lolor tub •• Port of th. Ivnln!ll co-

pocltor (on b .... n 01 th. r.ft. 

pressure which is independent of minor 
misalignments. F'igure 6 shows the coil 
turret Ilnd s\\<itch in detail. 

Amplifier 

The carrier oscillator is followed by a 
modulated, untuned, amplifier stage 
lIsing a 6L6-type beam-pawer-amplifier 
tube. More output could be obtained by 
using H. tuned amplifier, but only at n 
considerable increase in cost. Simihtrly, 
grid modulntion, which gives good per­
formance to about 80% modulation, 

• 
was chosen, rather than the inherently 
superior plate modulation, to avoid 
audio power amplification with its more 
costly power supply requirements. The 
small internal 400--cyclc oscillator easily 
provides the volt.nge required for 80% 
modulation, and the external audio 
source need supply on ly 36 milliwatts. 

Output System 
The plate load of the modulated aperi­

odic ampli6er is the output. system of 
the signal generator; it. consists of a 
vacuum-tube voltmeter, a voltage di­
vider, and a six-step ladder-type resist .... 
tlnce att.enuntor. 

The d-c plate currcnt of the output 
t.ube is about 40 milliamperes, and the 
carrier frequency component of plate 
current is limited to about 4 milli­
amperes to assure low distortion under 
modulation . The input impedance of the 
atlenuator system is 50 ohms, and the 
maximum attenuator output is there­
fore 0.2 volt. Since voltage at this low 
level cannot be easily measured, resist­
ance is connected in series with the 
attcouator system to increase the volt­
ag(> at the currier voltmeter to 1.6 volts, 
and also to make available a constant 
2 volts output at another jack. 

fi;vre 7. EI.mentory odo.",olk ci.o;v;t dlog.cn,. of rile Typ. lOOI-A Stondo.d-SlIlI\OI G ..... rotor. 

--------- -------- ----, 
\;-T 11 -101 
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I 

VQ.UIGE ()II()[R An£_TOII I r - - -- - - ~-i 
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AlOIO OSCILLATOR 
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, 
The out.put voltage is adjusted by 

I""' means of the carrier-osciIJator plate­
supply control. The correct vnlue is 
indicated by a rderence line on the 
panel meter. A calibrated volt.'lgc di­
\' jder provides continuous adjustment 
of output betwccn lhe decade steps of 
the attenuator. The voltage-di vidcr 
a,vslem was adopted in preference to 
lhe more obvious calibrated voltmeter 
method since it is difficult. to obtain a 
n~Hable voltmeter calibration over a 
tcn-to-onc range at low voltage levels. 

r 

The voltage divider consists of two 
rheostats on the same shaft. They form 
a modified T-oetwork and maintain to 
n constant. value the effective load in 
the amplifier plate circui t. One of the 
rheostats is linear ; the other is tapered; 
!lnd both have noo-inductive Ayrton­
Perry windings. To maintain the flCCU­

rney of the system up to the highest out­
put frequencies, the residual phase 
angle in the voltage divider is duplicated 
in the series resistor. 

The bdder network contains a. series 
and a shunt resistor at each aUenuator 
step. The two resistors are wound on a 
rommon card of IO-mil mica. To assure 
correct attenuation at all frequencies, 
the phase a.ngles of the two resistors in 
a series-shunt pair must. be the same; 
various wire sizes and winding methods 
have been selected to assure the correct 
phase-angle match. 

The mica cards arc mounted in 
shielded segments of the cast attenuator 
housing (Figure 8) , which contains the 
uttenuator switch contacl.s. Complcte 
shielding is necessary to reduce the at­
tenuntor input voltage to nn accurate 
output. of 0.1 microvolt. Over-all at.ten­
uation in this casting is one hundred 
thousand to one, and in the complete 
nttenuo.tor system it. is sixteen million 
to one. 

Flgur. 8. VIew of the co.llng Ihol hou.e. the 
MUlTlPUfR nelwork. O .. e of ,.... ... ko cord., with 0 
.e,i •• ond 0 """', .lem .... 1 o f ,.... fodder networit 

wound on 11, I. sho_ 01 the lighl . 

The voltnge appearing at the attenu­
alor jack is indicnted by the setti ng of 
the voltagc-<livider dial and of the at­
tenuator MULTIPLI ER. Tire output im­
pedance is tcn ohms for all but. the 100 
:o.flLLIVOLTS selling of the MULTIPLIER 

where it. is increased to 50 ohms. To 
increase the fl exibili ty of the equipment, 
the output cable and terminations are 
supplied as scparn.te items that may be 
used as demanded by the particular ap­
plication. These accessories include a 
doubly shielded 5O-0hm cable, a 5O-ohm 
tennination unit, and n 40-0hm series 
unit to provide, when need be, a 5O-ohm 
output impedance at all lfUltTlPI,lIm 

sct.ti ngs. Additional accessories not sup­
plied as standard equipment with the 
TYPE) l(X)I-A Signal Generator include 
the TYPE lOOO-PIO Test Loop and tlte 
TYPE 1000-Pa Voltage Divider, which 
provide two methods for testing loop­
type radio receivers, nnd the TYPE 

lOOO-P4 Standard Dummy Antenna for 
testing receivers designed (or use 
with conventional antennas. These 
accessories are shown schematically 
in Figure 9. The generator out.put 
t£'rmiDnI ~ as wen as the accessories 
arc all designed around the new 
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GENERAL RADIO EXPERIMENTER 

fl"ur. 10. Vi.w of the Typ. 1000-'10 Te.t loop, the 
Typ. 1000-P3 Volto". Divld.r,ond the Typ. 1000-

P4 Stondord Dvmmy Anlenno . 

874-type coaxial system' where a ll 
('onnectors arc identical, and plug­
nnd-jack comhinlltions are completely 
avoided. 

• \v. R. Th,,",\.Of\. " A Radically l\'ew COLIC;.! Connect"" 
for the I. bont.ory." 0 ....... 1 HM'" E .. p<r\~. Vol. 
XXIII . No. 5. October. !IUS. 

• 
Other Circuits 

The remainder of the cirtu iis used in 
the T ~' p .: lOOI - A Stnndard-Signal Cell­
erator are cOllven tional and nel'(i no 
elaboration. The plate supply is rcgu­
Inted where IIcccssury. Because n bal­
anced diode circuit. is used, the heater 
of the carrier vacuum-tube voltmeter 
tube does not require regulation. The 
·JOO-<lycle audio osci llator is of the H-C 
t.ype. The modulation voltmeter uses 11 

pair of 1 N3·1-t.ypc gennanium crystal!! 
in a balanced, fu ll-wave, voltmeter c.ir­
rllit. 

Freque ncy Oiol 

There arc three f!'e(\uellcy calibra­
tions on the mai n frequency dial, and 
they ha.ve been marked clearly to cor­
respond with the ranges of the frequency 
selector switch. One of the frequency 
calibrations i8 used for the 5- to 15-kc, 
.50- to 150-ke, 0.5- to l. 5-;\Tc, nnd 5-
to 15-Me m nges. The dial cnlibrat.ioll 
nnd the frequency range seetors have 
dark symbols against. a light. back­
ground ror easy identificat ion. A second 
frequency calibralion is used for the 15-
Lo 5O-kc, 150- to 5(X)..kc, nnd 1.5- to 
5-Mc ranges; light. symbols ngninsL II 

dark backgrou nd nre used here to dis-

Fi"ut. 9 . Sch.motit;t of th. output oe' ....... I •• wpp!i.d oftd of oth., 0« . . ..... ; .. ovoilobl •. Vo,iou< 
COfIIblnotion. of th •••• I.m ... to COft b. UI.d. for ° r.view of the OIIIp'" chotoct •• iotia of .I"nol 
".n.rolon ....d.r votiou< ~ditioru of , .,m;"'otion, ••• Arnold P.lenon, "Output Syot.m. 01 501;1"01 

G .... roton, .. c.-n.r Radio hpMi_t.r, \/01. JOU, No. I, Jun., 1946. 

(Em 
T"I'!'E I'JOO'''''' 

TEST lOOP 
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tinguish at a glance from the other 
frequency ranges. The highest frequency 
range (15 to 50 Me) docs not cover the 
full lSOo rolation of tbe ll ial; it is iden­
tified at. both the frequency dial Cillibru.­
tiou and lhe selector switch by a pai r 
of parallel lines etched bet.ween the 
numerals. 

The gear-drive mechanism is idcnt.icul 
with that. of the General Radio Tnc 
008 Dial. About seven and a balf Lurns 
of tbe vernier dial rotate the main dial 
over its total range. Since the cali bra­
tions for all but the 15- to 5O-l\'lc range 
are logarithmic, t.he vernier d ial iudi-

SEP TEMBER , "., 

cates directly in per cent frequency 
change for small frequency increments. 
Each division of the vernier diul COI'­

rc:51)Qods to 110.1 % change in frC<lucDcy 
for nil frt'qllcncics below 15 i\ lc. 

Cobinel 

The instrument IS housed in un all­
IllumiDum welded cabinet for light 
weight, low cost, good shielding, nod 
pleasing appearance. A compartment is 
provided io the cabinet top for storing 
the ouLput. cable nnd the ulher SlnuciUrd 
nccessories. 

- .\ . G. l3011SQUl:'I' 

SPECIFICATIONS 
CQrrl •• ,Freq ... "' y """IIt: S lUlueydee to 50 lIleg!\­
cyclCli covered in eight direct-rending ral\~es na 
fol!owe: S to IS ke, IS to 50 ke, 50 W 150 ke, 
150 1.0 500 kc, 0.5 to 1.S Me, 1.5 to S 1\'1<:, S t.o 
IS Me, and 15 t.o 50 Me. 
Freq ... .. cy C .. IlIor .. II .. n, Logari t hmic up to 15 Me, 
departing illightly from the logarithmic lICaJe 
:It higllcr hequenciCli. Accuracy, *1%. 
Inu.m. n' .... f •• q ...... y DI .. I, J.'requenc)' increment 
i.$ 0. 1 % per dill! division, nt frequellcies up to 
15 Me. 
F.eq",ency Stcohllityl Warm-uf drih is of the order 
of 0.25% in 24 hounL isH t he maximUIIl 
dnft is reached hi I J.il bours; D5% of maximum 
ill four hours. Carrier shift wi th 800/" moduJa.-­
lion is 20 pl\1tll per million, or leu. 
Ollfp .. ' V .. ha~ Itan,., OJ)(ln-ci rcuit output volt­
ltf\;~ at the Illt.enuator jack is l"Ontinuously 
adjUlltllble from 0.1 microvolt to 200 millivolts. 
With output cable terminated nt both cnda, 
output voltllge i5 continuously I\dju~table from 
0.05 microvolt ~o 100 milJi\'oIUt. Open-.. :ircuit 
output voltage nt tbe 2 \ ·O I.TS 1Jf~lIel jack ia 
rneaiJured dil'4!Cliy by tbe output meter (llid ia 
2 ~1t.!1 if the meter ilIl5e~ to the referenoo mnrk . 
T hill vulWlge i~ available up to at least 15 Me. 
O",'p"" Impedanc.,· Output. impedance at the 
Ilttenuator j:lck is 10 ohms (50 ohms whell tlle 
~ries uni t is used ) except for the highest out­
put positiun of the RUenuator, where it is 50 
ohms. 

Outpul, Unpod:lnCe lit the end of ! he term!­
l1ated cuble is 25 ohm". Output impod"nce at 
the 2 \'OLTS pRnel jack is Roout 300 ohms. 

An output imped:mce of une ohm (with out,­
put voll!lge reduced HXI :I) can be obtained 
with t he 'fn'l.: 1000- 1"3 Voltage Divider, a 
standard (1 RE) tail ImpedlUlce with t he Tn'l-: 
1000- P4 Dummy AntennA, and a known ill-

'See "O"lPU~ 8)-.l..,,. 01 ,,1~J 0.,**10<'1," ~ 
Nod", Hrptn_. \'oh.",. XXI . NW4bo. I. J ....... 1\lI,€!. 

duction field with the 'I'nE IOOO- P IO Te..t 
Loop (soe price list. below). 
A .. ",.o.l' .. f Oulp .. ' Vallall." At frequencies be­
low 10 1\1c, when t he output dinl is IMlt at about 
fuJI !ea.lc or at about one-tenth ful! &ellie, the 
output voltage ill correctly iudiclltOO 1.0 
±(6% + 0.1 ~v). Wilh the ou1llut dilll Bet In 
the mid~aJe r~ion, the error mlly be grent<!r 
or sm:t.ller by 4'70. At frequellcies above 10 Me, 
wben tbe output di ," ill set at about fuJI scale, 
tbe output vollllge is correctly indicated to lUI 

BCCuracy of ±(IO% + 0.3 ~v) and the error 
may be al! much /IS 10% larger or I:iluaJlcr at 
otber output dial IICtting&. 

Tbe lI\:eUlliCy of the open-circuit output 
voltnge Ilt the 2 VO LTS panel jtlck is ±30/" u!' 
to 15 megaeyclCII. 
Ampllt .. d. M .... ul .. 'la .. ' Adjustable from zero to 
80%. Modulation percentage ill illdicfl.ted Oil 
the panel meter alld is accurate within ± IO CU 
of the iudicata! vNue, with n posstblr :vIdi­
tional error of 2% in modulation level. 

The external moduJlJ.\ion rhnraclen>!tic ill 
Hilt withiu ± I dccibt-J from 20 cycle! to 15 kilo­
eycl~. T o provide 80% modulntiolJ, the ex­
ternal audio o;,cillalor must 5uppl¥ 12 volts 
juw a 4{l()()-uhlll load (36 miUiwat~), 

I"cld . .. ,al F •• que"cy Madula ll .... , At 800/0 till1ph­
tude modulatioo, the ilu-idt'nt"l frcquency 
Ulodullltioll varies from " bout. 10 to 100 \)Rrls 
l>cr million over each carrier-frequency rWIgc 
exoopt for the highest frequency r/lnge (15 to 
50 Me) where it Inll,y be three timee 118 grenl. 
At lower modulntion percentages, f requency 
modulatiOIl is l' l'proximntely Ilroportiouw to 
modulutioll per<:e/ltnge. 
C ..... i .. Dls, .... I .. " , Of the order of 5<'(; \.u 1111 
except the lowelI\ ra~e, where it mnl' hwrell.!!C 
rapidly, reoohillg 12 0 lit 5 kc. 
E,,_lope DII' .... I .... ' Aoout 6 % at 8Ot~ Rmpli. 
tude moduJlltion . 

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



G ENERAL RADIO E X PERIMENTER 

N ..... l.v.I , Carrier noise level oorresponds to 
about 0.1 % modulation. 
b ..... g.' Stray 6clds arc substanti l.lly less than 
one microvolt per meter t\\·o feet from the 
generator. 
T.,"'I ...... , T"(Pl> 874 CoaxiuJ TerminuJ~ nre pro­
vided fo r the attenuntor output and for the 
COn8tant 2-volt output. 
P .. w.r S .. pply, 105 to 125 (or 210 to 250) vol..,. 
40 1< .. 60 cycles. Power input is approximately 
65 watts at 115 volts. 
TUMs: Supplied with the instrument. 

1 - 604 1 - 5Y3-GT 
1- G1..6 2 - OC3/ VRJOS 
I - GALli 1 - GSN7- GT 

A ••• n .. rI., S .. ppll. d , T n'}; 874- R20 3-foot eo... 
uia! Cable, '!Yp£ lOoo- PI fiO..ohru Termina-

T,p< 

• 
lion Unit, TYI'I: 1000-1'2 4O-ohm Series Unit, 
TYPE 874-Q2 Adaptor, Tnt; 1000- 215 AdjU8~ 
meot Tool, and a power cord. 
O,h. , A ... u ... I .. Av .. il .. bl.: Not IlUllplied but 
avrulnbJe on order tire tbe T YPE IOOO- P3 
Voltuge Divider, the 'l' YI' ~; tOOO- P4 Stlmdurd 
Dummy Antenna, and the T n'x looo- PIO 
T est Loop. 
M .... nli"II' The illstrument is assembled on an 
aluminum panel finished in black crackle [1\6-
(Iuer tLlld mounted ill an alumi.num cabi.net 
with a black wrillkle fmisb. Tbe cnbinet is pro­
vided with carrying handles. A recessed com­
partment is built into the wp of tbe ca.binet for 
storing the accessories. 
Oi"' ... II .... " (Height) 14% x (width) 20M x 
(depth) 10"-6 inches ovcr-n.ll. 
N. t W.Ighl: 52 pound~. 

CtXk Word Pri~ 

1001-A St .. ndard_Slg .... IO'" .... t... AlIGUS $59S.OO 
15.00 
IS.oo 
"'.00 

lOO(1-P3 100:1 V .. I, .. g. OI ... ld.. . ARMOR 
I0CI0-f>4 St .... d .. rd Du",,,, y Anl.n.... AIIHOW 
100(1-1'10 TOft L .... p ARRAY 

IJcoPBe<1 u..w.r v;o.teula uf tile ' tMLio CorIIO .. tion or A"",.i"" B"d ""de. U. S. PM" nt No. 2,125 .81 6. 

MISCELLANY 
RECENT VISITORS t.o our plant und 
laboratories include Mr. H . N. Hansen, 
Philips Telccommunication Industries, 
Hilversum ; ·Mr. C. R. Krishnamurlky, 
Engineer, All-India Radio, New Delhi, 

India; I\'l r. Wi Ilium Buys, l~aboratory 

of Physics, UnivcrsiLy of Ghent, Bel­
gium; and l\ l r . .J . Bell, Ch.ief Research 
Engineer, Muirhead and Co., Ltd., 
Beckenhum, Kent, England. 

TIlE General nadio EXI'ERlMENTER is mailed without charge each 
nwnth to en gin eers, scien Osu, technicians, and others interested in 
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