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e A NE W TYPE 857-A OSCILLA­
T 0 R replaces the TYPE 757-A U-H-F 
Oscillator announced in August, 1941. 
Both os illators use the same tube, but, 
while frequency range and power are very 
much the same, the cir uits used are radi­
cally different. The new oscillator is only 
one-half the size and weight of the older 
type and should give much better per-
formance in con tinued use, since all sliding 

contacts have been eliminated through the use of a buuerfly circuit as 
the frequency detennining element. This radically new type of tuned 

FIGURE 1. View of the TYPE 857-A Oscillator with TYPE 857-Pl 
Power Supp1y. 
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circuit was di cu sed in detail in a pre i­
ous issue of the Experimenter.* 

The TYPE 857- 0 illator toge ther 

with the TYPE s-7-Pl Power upply are 
hown in Figure 1. The oscillator is in­

tended -for gen ra l laboratory u e wh r-
er a convenient our of radio-

frequen y pow r b tw en 100 M and 
500 Mc i required. The o cil1ator is con­
taine in a meta.I housing that provides 
a moderate amoun t of shielding. Ou tpu t 
is obtained at a coaxial jack at th ide 
of the cabinet. Output cou pling i induc­

ti e and an be aried ontinuou ly 
from ma imum to pra tically zero. 

The tuned circui t and its associated 
output coupling loop are hown in 
Figure 2. 

F1Gt RE 2. View o( the tuned cir uit f th 
TYPE 857-A Oscillator, howing al o t.he out.put 
coupling loop and ut.pnt jack in approximat.cly 

For a 120° r tation of the rot r the 
effective capa itan e of this cir ui t va­
ri by a factor of 10.6 from 94 µµf to 
8.8 µµf, and the effectjve inductance by a 
factor of 2.9 from 30 cm to 10.3 cm, 

g1 mg a frequen y range of 95 Mc to 
52- M . h apacitance variation of 

OUTPUT 

their normal po ition. * duard Karplu , "The ButterAy .ircuit,"" General RaJio 
Experimenter, I ' , 5, ctober, 1944. 

Copyright, 191�. Gericral rlndio Company Cowl ridge, Moss., . S. A. 

I• IGl. RE 3. omplet ircuit diagram of the oscillat.or unit. 
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the tuning C'ircui t alon con iderab] 
{ better ·than these figure indi c ate in e 

the grid-to-plate apaci tanc of the o il­
lator tube and a trimmer onden er are 
added to the minimum capacitance . 

Grid and plate of the o illator tub 
are onnec"ted directly aero the tuned 
circui as shown in Figure 3. The fila­
ment of the tube is fed by choke , aJlow­
ing it to as um.e a pot ntial determined 
by the el tr d capacitance of the tube 
and by the capacitance of the tuned cir­
cuit to ground. Thi latt er capa itance i 
adju ted t o  optimum value by a malJ 
grounding condenser. To com pen ate :for 

ariation� in tube-electrode apacitance 
a trimmer conden er i provided. 

The main dial i calibrated dire t] 10 

1nega y Je . The verni r dial carrie 100 
uniform division and over the tuning 
range in appro imately 10 r volution . 
An au iliary seal on the main dial in di -
cate revolutions of the ern1er. We t­
ern Electric TYPE 316- Va uum Tube 
i u ed in the o cilla tor. Thi tube has a 
thoriated tung ten filament, requiring 2 
vohs and 3.6 amp re . The maximum 
aHowable plate voltage i 450 volts at 30 

watts plate di ipation . Connection to 
th p wer upply are n1ad through a 

NO VEMBER, 1944 

4-condu tor hi l e<l cable permanent] 
atta h d to the o i11at r. 

The TYPE 857-:Pl Power upply i 
recommended. a a power source. Th 
pl ate oltage supplied is 350 o] ts which 
i th highe t ohag whi h an be u d 
un l pre aution are taken to prevent 
de tru tion of the o ilia tor tube if o il­
lations are stopped by o ercoupling to 
the load. Jn addition to filament and 
plate uppl r cir uit the power uppl 
c ntain an electron-ra tube onne ted 
lo indicate the grid urrent of the o il­
Jator. The eye of the indicator tube i 

lo d in p ration and open wh n grid 
urrent is interrupt d. 

The maximum power output obtain­
able fr m the T P � 857 -A 0 iJlator i 

approxi1nate]y 1 watt at 500 M and i 

greater at low r fr qu n i . When th 
T PE 857-Pl Po' r uppl_ i u ed the 
maximmn power output is 0.5 watt. 

Coupling to th load iu varied by tt.un­
ing the hield of th. u tput · ack b tw n 
two po ition marked maximu1n and 
minilnum., and further variation of th 

oupling i obtain d. by 1noving the out­
put jack in and out through the 1netal 
housing. Three po itions have been pro-

id d. -ED RD RPL 

TYPE 857-A OSCILLATO R 

SPECIFICATIONS 

F r e q u e n c y R a n g e : 100 M · to 00 M . 

F r e q u e n c y C a I i b r a t i o n : Th frequ enc_ dial 
i calibrated directl in megac, cl s with an 
ac uracy of ±1 <J;;. 

0 u t p u t P owe r : The o cilJator can deu r a 
maximum of approximately l watt at the high-

t fr qu ncy. t lower fr quen ie tb outpu t 
power increa es. lf the os illator is used wit h 
tb T PE 857-P l Power Supply, the maximum 
power at the highest frequency is 0.5 watt. 

Output C oupling: Output coupling an b 
aried from maximum to pra ticall · zero. 

D i a I and Drive : Th main dial arrie the Cr'· 

quen · cal and counts in addition th revoh1-
t.ion of th rnicr dial. Th g ar 1· du tion i 
15: l and with l 00 di ision on the ernier, ap ­

proximat ly 1000 di i ion are pr id d for the 
omplete cale. 

Vacuum Tubes : 1 \\' ·-iern EJ ctri · TYPE 
3J 6- . 

Accessories Supplied: 1 T PE 775-M able 
J aek to fit the outpu L onn ctor oft.he o cillator. 

Power Supply: •ilam nt,2.5 lt at 3.65am­
per . Pla·te, 4,50 v olt ma imum at30waH plate 
di ipation. The TYPE 857 -Pl Power uppl ha 
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been designed for thi o cillator and it.. use is 
reconunended. The plate pow r supplied b thi 
unit is 350 volts at 50 milliamperes. Th oscilla­
tor carri s a pennan ntl attached power cable 
which plugs into the power uppl unit. 

4 

Mou n ting:Theo illalor i mounted in a mall 
meta] cabinet. 

Dime n sio n s: 6 Ys 7%x7}i inches, over-all. 

N et Weight: 6U pounds. 

TYPE 857-Pl POWE R SUPPLY 

SPE CIFICATIONS 

Power I n put: 115 r230 olt ,42to 60cy les. 
Total power input, 50 wau w.ith TYPE 857-
0 cillator conne ted. 

Power O utput: 2.5 volt A at 3.65 amp re 
and 350 oil DC al 50 milliampere . 

Indi cator: An l ct.ron-ray ·tube i mounted on 
the front panel to indi ate grid urr nt. of the 
osci II a Lor. 

Vacuum T ubes: l T PE 543GT R ctifi t· and 
1 TYPE 6E5 Electron-Ray Tube. Both ar sup­
plied. 

Accessories Supp Ii e d : Spar fu es and l line 
connector cord. 

Dime n sions: 572 6%x6Ys in he , o er-all. 

N et Weight:9,Yipound . 

Code Word Price 

857-A 
fl57-Pl 

U-H-F Oscillator . . . . . . . . . . . . . . .  
I Power upp]y . . . . . . . . . .. . . . . . .  . 

OFTE' 
OFTE P CK 

'250.00 

Patent pplieJ For 

V A RI A CS FOR 400-CYCLE OPER A TION 

e EVE R INC RE ASING DE MANDS 

for vol t age control device at alter­

na ting-c urren t frequencie of 400 cycle 
per econd and higher have re ulted in 

new ad di L ion to th ariac J1ne. TYPES 

60-A (un �a ed) and 60-ANI ( ·a ed) 

V ariacs perform, at Lhese higher fre-

quencie , Lhe functions of the familiar 
TYPE 200-C ariac at 60 cycles. The 
nominal rating of 5 amperes, 0 to 135 

olt when opera ting from a 115-voltline, 
may be in r a ed to 7.5 amp re near 
the zero and line voltage regions. 

Importan t features are: -

• Greatly decrea ed e ·gb t (60-AU, 
3lbs.,2ozs. er us200-C ,8lbs.,4oz . ) , 

a complished by t he u e of a ca t alumi­

num base, a hollow shaft, and a much 
small r ore mad po ible by the higher 
frequency and by the use of a cc roll 
con truc ti on . 

e General Radio' ne' nit Bru h, 
requiring no tool for bru h hange · and 
1n ooperation wjth a rig jd radiator 
tructu.re, preventing contact b tw n 

brush holder and windin g, a .frequent 
ause of burnout in th pa t. 

FIG RE l. View £ the T PE 60-AM Varia 
bowing terminal plate and dial. 
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e Combination older and screw ter­
minals for greater convenience in wiring. 

e Elimination of the brush ��pigtail." 
e A single screw adjustment for shaft 

reversal when changing from panel to 
table mounting or vice versa. 

e Fully insulated hollow steel shaft 
with no et screws bearing on bakelite. 

e Bearing adequate for motor-driven 
appJications. Like other V ariacs, TYPES 
60-AU and 60-AM are applicable to 
either adjustabl load voltage or to line 
voltage regulation. 

These new V ariacs are not in quantity 
production. All of our V ariac manufac­
turing facilities are fully occupied and 

cheduled far in advance on the produc­
tion of the regular 60-cycJe units. For the 
time being, therefore, the new 400-cycle 
Varia can be manufactured in rela­
tively very small quantities, which will 
b available as ampJes to those inter­
e ted in determining their suitability for 
particular application . The 60-cycle 
V ariac ha taken its place a a ital com­
ponent jn wartime equipment a it did 

NOVEM BER, 1944 

FIGURE 2. View f the unca d model, TYPE 
6 - bowing the new Unit Bru h. The 
brush element i asily removed and replaced 

if nece ary without the use of tool . 

before the ' ar in hundred of ivilian 
products. These top priority war appli­
cations are now, and have been ince 
1941, occupying all of our production 
fa ilities. When war requirement per-

FlGUJlE 3. Dimension k tch of the ca ed model with cutawa sho" ing dimen ions of uncasC"cl 
model. 
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mit, ome machines ·an be conver ted 
for produ ing the new 400-cycle Variac . 
In the m antime, the small preproduc-

tion run will be available soon aft er t he 
fir t of the year. 

- GILBERT SMILEY 

SPECIFICATIONS 

L o a d R a t i n g : 860 a. 

I n p u t V o I t a g e : 1 1  5 vol L • 

Fre q uency : 400 lo 2600 cycles per second. 

Output Voltage: 0 t.o 135 olt. or 0 Lo 115 
hs. 

Load Current: 5 ampere�, rated; 7.5 ampere 
near zero and Jine oltagc'. 

Type 

No· Lo ad loss: 7 waus at 400 cycles. 

Dimensions : Over-a1J height for table mount· 
ing, 4Ys inches; depth behind panel for panel 
mounting, 3 inch ; o er-all diameter of base, 
5 .Yz inches. 

Net Weight: TYPE 60-AU, 3 pounds, 2 ounce-. 
TYPE 60-AM, 3.Yz pounds. 

Code Word Price 

60-AU 
60-AM 

Variac (uncased model) . . . . . . . . . 
I Variac (cased model) ........... . 

BEGOT 
BEFOG 

$13.00 
15.00 

\Tariaci; arc manufactured ands l<I under ll. S. Patent To. 2,009,013 

DISTR IBUTION OF STANDAR D FR EQUENCIES 

e DEVEL 0 PM ENT an<l manufactur­
ing of el ctronic equipmen t require the 
availability of standard f equency facili­
ties for te ting and calibrating. If a large 
quantity of idenli,..,al e quipmen ts j to be 
calibra t ed, a permanent anangement of 
st andard frequency facilities can b 
arrang d for the purpo . l lowever, if 
Jarge quan Litie of quipmenls of a di-

ersified na Lur are lo he calibrated� a 
con iderable degree of fle.·ibility in the 
arrangen1ent of standard frequen fa il­
i t ies i. necessary. 

Thp di tribution arrangemen t de­
scribed here i one which ha erved 
diversified requirements :fairly well al 
the General Radio Jabot·atories. At the 
central frequency tandard a distribu­
tion amplifier i prov ided for upplying 

ine-wave ou t puts to the Engineering 
Depar tment. Each of the output fre­
quen ie of 0.1, 1.0, 10.0, and 5 0.0 kc i 
fil t ered and onnecLed to the input of 
four amplifiers ·n parallel. The ou tpu t , 
a t  approximat el 500 ohm impedance 
level, are indi idually avai]able at jack 

:F1GLRE 1. Panel view of the distribution amplifier. 
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on the pane]. Lines from the individual 
.,,.-- engineering laboratories terminate on 

jacks on a panel mounted below ·the 
amplifiers. By use of concentric- patch 
cords, any line can be connected to an 
amplifier output. 

The filtered outpu-t at each frequency 
is available at a pair of jacks on the di -

tribution amplifier, where two .. roving' 
amplifier i n.p uts can be connected. Using 
these two amplifiers, a total of six chan­
nels can be made available on any one 
standard frequency, or five channels on 
any two. 

Provision is also made, by ·two jacks 
in the upper right corner of the amplifier 
panel, for plugging in either, or both, 
�� . " lifi h f h roving amp ers on t e output o t e 
TYPE 614 Selective Amplifier mounted 
in the standard frequency assembly. 
This selective amplifier provides output 
frequencies of any multiple of 1.0 kc 
from. 1 to 10. 

t the central frequency standard 
provision is made for 4;8 lines running to 
the individual engineering laboratories 
and to the manufacturing department. 

Since the demand in the manufacturing 
department for standard frequencies in­
cludes both sine-wave and harmonic 
outputs, and since the number of oper­
ating positions is far larger than could 
be handled conveniently from the cen­
tral standard, use is made of banks of 
multivibrators set up at various points 
in the department. These multivibrators 
are controlled by 50 kc from ·the central 
standard, so the output frequencies are 
identical with tho e available at the 
central location. A-i: each multivibrator 
bank a distribution amp]ifier and line 
panel is provided for distributing the 

tandard frequencies to workers near by. 
In the crystal grinding department 

three similar ban.ks of multi vibrators are 
set up, with various frequency measuring 

NO VEMBER, . 1944 

FIGUR E 2. Top view of amplifier, with dust 
co r remo ed. 

assemblies adjacent Lo them. The choice 
of multi ibrator and unit of the meas­
uring equipment is made ·to meet the 
particular requirements of operations 
carried out at each location. 

- J. K. CLAPP 

PA R TS LIST 

DIST R IBUTION 

FO R THE 

AM PLIFIE R 

R-1 = 10 kn 
R-2 = 10 kf! 
R-3 =10kn 
R-4 =10kn 
R-5 =10kn 
R-6 = 10 kn 
R-7 = 10 kn 
R-8 = lOkn 
R-9 = 10 kn 
R-10 = 10 kn 
R-11 = 10 kn 

ee circuiL diagran� on page 8) 

RESISTORS 
R-12 = 10 kn 
R-13 = 10 kn 
R-14 = IO kn 
R-15 = 10 kn 
R-16 = 10 kn 
R-17 = 10 kn 
R-18 = 10 kn 
R-19 = 1.0 Mn 
R-20 = 1.0 Mil 
R-2l = 1.0 MH 
R-22 = l.O Mn 
R-23 = 1.0 Mn 

R-2 = 1.0 Mn 
R-25 = 20 kn 
R-26 = 0.1 kn 
R-27 
t_o = 5 kn 
R-44. 
R-45 
R-46 
R-47 = l k!.'l 
R-48 
R-49 

FcGURE 3. View from below with dust cover 
remo ed. bowing ar:-rangement of resistors and 

·apacitor . 
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Flc RE 4. Complete circuit diagram of 1.he distribul.ion amplifier. 

C O ND E NS E R S 
C-18 = 16 µf 
C-19 = 0.03 µf 
C-20 = 0.03 µf 

J-10 l} 
to = C.R. TYPE 774-G 

J-130 

LC-105 Rectifier Filter 

8 

C-L = 16 µf 
C-2 = 16 µf 
C-3 = 16 µf 
C-4 = 16 µf 
C-5 = 16 µf 
C-6 = 16 µ.f 
C-7 = 16 µf 
C-8 = 16 µf 
C-9 = 0.5 µf 

C-10 = 0.5 µf 
C-1 1  = .5 µf 
C-12 = 0.5 µf 
C-13 = 0.1 µI 
C-14 = 0.1 µf 
C-15 = 0.1 µf 
C-16 = O. l µf 
C-17 = 16 µf 

-21 = 20 µf 
C-22 = 20 µ£ 
C-23 = 20 µf 
C-24 = 20 µf 
C-25 = 20 µf 

C-26 = 16 µf 
C-27 = 0.01 µf 
C-28 = 0.01 µf 
C-29 = 0.03 µf 
C-30 = 0.03 µC 
C-31 = 0.03 µC 
C-32 = 0.03 µf 
C-33 = 0.0001 µf 
C-34 = 0.0001 µf 

LC-101 lo LC-104 Low-Pass Filters 
T-101 Power T.-ansfor1ner 
F-l = 2.0 amp. 
F-2 = 0.2 amp. 

ote: Thi amplifier was built for use in the General Radio laboratories and is not for sale as a 
standard catalog instrument. Owing to the pressure of essential war production the General 
Radio Company cannot furnish either complete amplifier of this type or parts from which they 
can be constructed. 'I his description is puhli bed merely as a guide to those who may wish to build 

irnilar equipment u ing uch parts as are generally a ailahle. - EDITOR. 

THE Genera.I Radio EXPERIMENTER is rnailed without charge each rnonth 
to engineers, scientists, technicians, and others interested in cornrnuni­

cation-frequency rneasurernent and control problems. When sendinu 
requests for subscriptions and addre s-change notice , please supply the 
following infonnation: narne, company na1ne, co1npany address, type of 
business company is engaged in, and title of position of individual. 

GENERAL RADIO COMPANY 
275 M A SS. AVE .  CAMB R IDGE 39, MASSACHUSE TTS 

BRANCH ENGINEERING OFFI C ES 
90 W EST STREET, NE W YORK C ITY 6 

920 SO UTH M ICHI GAN AVENUE, CHICA GO 5, ILLINOIS 
1000 NORTH SEWARD STREET, LOS AN GEL ES 38, CALIFORNIA 
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