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A 900-2000 Mc UNIT OSCILLATOR 

V\Tith the addition of the new TYPE 

121 -A Cni illator, the serie of GR 

rnit 0 cillator hown in Fio-ure 2 now 

co r he frequency range from 0.5-

2000 M . The lowest-frequency unit ha 
two frequen y range , the other hav 
only one. They all are imple triode o -

illator ''ith output adju table fron"l a 
low value to about 200 milliwatt . The 
o cillator are well hielded for use in 
the m a urement laboratory to dri e 
bridge , slo t d line , and other i m
pedanc -mea uring equipment and a 
power ource in general te ting and 
m a urement system . Heater and plate 
pmver can be obtained from an avail
abl power sour e but ordinarily one of 
the mall GR nit Power upplie will 
b u ed. The new o cillator cover he 
fr quency range of 900 to 2000 mega-

cle , u ed mo tly for aircraft na viga
tion and marine ervi e . 

Tube 

The o cillator tube used in the Type 
121 -A 900-2000 Mc nit Oscillator is 
he 567 5-type pencil triode hown in 

Figure 3. Thi tube ha mall internal 
1 ctrod of conventional cylindrical 

design, but grid connections are brouo-ht 

figure 1. View of the Type 1 21 8-A Unit Oscillator. 

out to a lar e circumferential terminal 
' hich require di c eal on tru ti01 . 
The ylindrical plate, grid and athode 
elec rodes are all located on th pla e 

id of the grid di c, and tuning betw en 
plat and grid i po ible ,,.i h a quarter
wa ve line ection at frequencie a high 
as 2000 M . At the ame frequen y a % 
wave-leno·th ection i required o tune 
between grid and athod . 

Tuning Elements 

ince the high Q of he hort oaxial 
grid plate lin d termine performan ce 
and tabili y of the o. cillator, th long r 
oTid ca hode lin has been coiled up in a 
3Y2" diameter circle to ave, pace. It is 
hou ed in a shallow cylindrical com
partment, ' hi ch i hown in Figure 4 

with the shield cover removed. The 
mechanical design of the o cillator i 
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det rmined y thi on ruction, \Yhich 

requires a linear motion for plate tu1 ing 
and a rotational motion for he ca hode 
in a plan p rp ndicular o the pla 
line. f equal importance for he final 

de ign was the deci ion to u liding 

contact in the WO tuned ir uit . vVith 
the new material and m hod� no\ 

a vailable, r liable liding contact can 
be produced and f-m noi due to vi

bration and microphoni i lower in 

onta - ype cir iit han in ircuit 
that have clo ly paced part· to pro
duce wid frequency rang s. 

Output Coupling 

curr nt 1naximum at all frequencies 

oc ur only at the poin of the movable 
hort-cir uit in th grid-plate quarter

wave line. Coupling to th load i a -

compli hed a hi point and mean are 

provided for adju ting the oupling in 
the mo able plunger. 

Drive Mechanism 

The complete o c]llator is shown in 

Figure 1. Like n.11 o h r nit 0 cillator 
it con i ts of a ca ting with large round 
shield and an L-shaped brack t hat 

carrie the frequency dial. Th TYPE 
7 Output onn tor and a knob for 

figure 3. The 5675-type pencil tube used in the Type 
1218-A Unit Oscillator. 

fin tuning are lo ated on top of he ca -
in<Y. Figure 4 and Figur 5 how how 

om of the m ·hani al probl m have 
been solved. The X'' wide berilliu1n 
copp r band and the rack and pinion 

vi ible in Figur 5 provide the linkage 

be w en th main fr quency dial, which 

is rotated throu<Yh 200° by 8 turn of the 
vernier dial th hort-cir cui t pl ung r of 

h pla e oTid lin whi h move lin arl 

by 1%", nd th contac arm on he 
grid cathode lin which ro a e 200°. 
With th drive the o i llator an b 
tuned to audio bea 

Power Supply 

Like all oth r Unit 0 cilla or , h 
nev TYPE 121 -A works b t from a 

300-volt p wer upply ·with about one 
half thi voltage on the plat of the o -

cillator tube. Th large plate erie r -
i tor requir cl for thi op ration h lps 

o tabiliz - th o illator and pr tee s 

he tube from over]oad . To avoid om-
plication in th r-f ou put circuit, the B 

supply i grounded at he pla poten
tial of th o illat r ube. To r duce 
uncle irable fm when commonl a ail

abl 6.3 volt a-c heat r power i u ed 

a rectifier and filter for the athode 
hea er voltag ha e b n in luded. 

Figure 2. Group of Unit Oscillators covering a frequency range of 0.5 to 2000 megacycles. The lengths of the bars 
in front of the units indicate their frequency coverage on a logarithmic scale. 
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OPERA TING CONSIDERATIONS 

Several mod of operation which 
have not be n po ible on previous Unit 

0 cillator have b en provid d. 3-

po ition witch ele ts the desired 
operation, and allow the appli ati n of 
external control or modulatino· vol a ·e 
at a 1 phone jack. chematic dia

gr m. corre ponding t the wit h po i

tion are shO"\Vn in Figure 6. 

Figure 4. View of the right-hand end of the oscillator 
assembly w ith cover removed lo show the cathode line. 

Normal Operation 

Normal perati n is obtain d in he 

fir wit h po ition label d CW. Fio--
ure Ga shmv that he plate ircui 

can b op n d at the gr und point by 

plugging in at the panel jack and that a 
ontrol voltage can be in ert d in rie 

with h plate voltage. with all other 
..,.nit Oscillator , audio voltage an b 

applied her to obtain inu oidal am

plitude modulation to allow the u e of 
high-gain audi amplifi r af r an r-f 
d tor . 

.l. o control voltage i r quired for 

CW operation, unle s it i de ired to 

figure 5. View of the left-hand end of the oscillator 
casting w ith cover removed showing the drive mecha

nism. 
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hange the amplitude or o hold the os

cillator output on tant a the fre
quen y i vari d. To ac ompli h this, a 

voltage derived from an o itpu m nitor 

can b in ert lat th pan 1 jack. While 

a fe dback y em of this sort can be 
e up u ing the 7-!-VR Voltme er 

R tifier and an amplifier, automa ic 
outpu control i o u ful and almo t 

indi pen abl for ome applications, 
that an ampli ude-regulating pow r 

uppl ha b n developed for his pur

po e and \Vill be announ ed in a few 
mon h-. 

Square-Wave Modulation 

Ampli ud modulati n obtained by 

s iperimpo ing a-c voltages on the d-c 

plate v 1 age of h o' illator tube, in
trodu e und irable frequency modu

lation, which increa rapidly with 
carrier frequcn y. quare-wave modu
lation that tur n · the o ·cillator on and 
off eliminate hi diffi ulty. Ordi

narily on iderable quare-wave power 
i required o turn the o illator off 

ompl ly or t o·iv lar�e output if 

the d- plate voltage is liminated. To 
obtain a i fac ory peration with low 

pow r, th circuit i changed in the 

Q ARE WA\ E p ition of the elec
tor vvit h a hown in igure 6b. A 
lar ·e r i ·tor i in ert d in he o-rid ]r
cuit, ,..,-hich mak th cillator un-
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C. W SOUARE WAVE 

- + 

FOR CONTINl./OtJS OPE'RATION OR FOR FOR SQtlARE"·WAVE MODULATION 
EXTERNAL ANPL/rl.!DE M()OLILArtON OR F.!10/tl EXTERNAL SOVRCE, 

FOR 11urOM,4r1c ,ANPLJTGIDE CONTROL 

PULSE 
TOR PULSE MODllLATION BY 

NEGATIVE PULSES FROM EXTERNAL 
SOURCE. 

MOO. 

FREQUENCY VARIATION 
FOR MECHANICAL VARIATION AT 6f 
AND FOH ELECTRONIC VARIA nON BY 

INSERrlNQ K>l,..TAGE"S AT MOD. 

a b c d 
Figure 6. Schematic diagrams of oscillator for various modulation conditions. 

stable o that it an e trjggered with 
relati v ly low po� er. ood quare

wa ve modulation from about 100 to 
5000 cycles can be obtained, ·with square 
wave inpu as hown in Figure 7. 

Figure 8 how the output produced if 
sine wave are applied in the QUARE 
WA VE position of the ele tor swit h. 

Pulse Modulation 

For pulse modula ion, the d-c plate 
supply is removed in the PULSE posi

tion of the ele or witch, and pulse 
are applied to the cathode. Thi circuit 
is shown in Figure 6c. For full output, 
150 volt are required. The build-up 
time of this Unit 0 cillator varie from 

about 3 to 0 micro econds, depending 

on carri r fre iuen y and load. The 
decay time i of the order of 0. 5 micro
seconds. While thi performance is no 
adequate to reproduce faithfully short 
pulse , it i po ib le o obtain rea on

ably good output pul down to about 
1 microsecond. If a monitoring scope i 
available, the fr1put pul e can be ad

justed to equal th observed ri e time 

and the d ir d pul e length. Chara ter
istic 1 and 5-micro econd output pulse , 

obtained with input pul es of 6 and 1 0  
microsecond , a t  1500 Mc, are 'hmvn in 
Figur 9 and 10. A 'Iype 1 217-A Unit 
Pul r with a uitable arnplifi r wa 

u ed a the modulating source. 

Frequency Increments 

Small frequency variation , of the 
order of 20 kc to 100 kc, can be obtained 
by varying mechanically the resi tance 
in the grid circuit. The 1000-ohm re i -
tor, .6. f, at the top of the main ca ting 
ha b een provided for this purpose. In 

erie vvith this va1iable resistor is a 
fixed resi tor of 2000 ohms and a tele
phone jack that i normally lo ed. Thi 
circuit i hown in Figure 6d. Iner a ing 
the grid circuit resistance beyond 3000 
ohm tend to make the oscillator un-

table but bia voltages with low in
ternal impedance can be in roduced at 
the telephone jack to change the fr -
quency by about 0.1 %. ince both 

ide of the b ias voltage are high aO"ain 
ground, the modulator jack on the front 
panel cannot be u ed for thi purpose, 
and a econd jack, shown in Figure -!, 

ha been provided. Th c·rcuit can be 
u ed for electronic frequency control in 

Oscillogroms of modulation waveforms. Repetition rote is 1 000 cycles per second. Upper trace is the input waveform; 
lower trace the output. 

Figure 7. Square-wave 
modulation. The rise and 
fall time is foster in the 
r-f output than in the 

input, 

Figure 8. Sine-wave in
put, square-wave out

put. 

Figure 9. 6µsec input 
pulse, 1 µsec output pulse. 

Figure 1 0. 1 Oµsec input 
pulse, 5µsec output pulse. 
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a clo d-1 p 

qu n y inodul 

a well a for fre-

AC CESSORIES 

The TYPE 121 -A Unit cillator is 

well uited for use a a o-enera or in 

m a urem n with the TYPE 1602-B 

dmit nc M ter and the T pe 874-

LBA Slotted Line. In conjunction \ i h 

the TYPE 874-MR Mixer Rectifier ar d 

th T P · 1216-A nit I-F Amplifier i 

fun tion a the h terodynincr o illator 

in a u-h-f detector assembly. With the 

FEB RU A R Y, l 9 5 5 

addition of a T :PE 874-GA Adju table 

Att nuator and th T pe 74-VR I 

Voltmeter, th o cillator b om a 

tandard- ignal g nera or. 

Amplitud modulation to 100 0 with 

r gligibl fm, a d pul ing with a high 

degree of carrier uppr ion an be 

obtained with the TYPE 1000-P7 Bal

an d Modulator. In addition, the ex

ten i lir of G n ral adio T PE 74 

axial Elem nt i availabl f r adapt

ing th o i lla or to other u e in the 

laborator · - En RD K RPLUS 

S P E CIFICATI O N S  
Frequency Range: 900-2000 Mc. 
Frequency Control: 6" dial with dire reading 
fr quen y calibration over 200°. low motion 
drive, turn . 
Frequency Calibration A ccuracy: :::I:: 1 %. 
Frequency Drift: Approximately 0.1 0 per day. 
Output P ower: At least 200 rnilliwat s into a 
50-ohm load. Maximum_ power an be deliv r d 
to load imp danr. s normall ncountered in 
coaxial y t ms. 
Output Connector: TYPE 74 oaxial onnector; 
adaptor to other typ of coa ial connectors 
are availabl 
Modulation: inu odial ampli ude inodulation 
in the plat ir ·uit; automatic output control 
wi h amplitude-r gulating power supply· quare
wave inodulation in the grid circuit· pulse 
modula ion in the plate circui ; frequ ncy 
variation in the grid cir uit. For g n r 1 u 

squar -wav modulation i r ommend d. 
Power S upply Required: 300 v, 30 ni.a, d c; 
6.3 v, 0.135 a, a c or d c. TYPE 1203- nit 
Power upply i recornni.ended for operation 
from 50-to-60-cycle power lin of 115 volts. 

Type 

TYPE 1202- nit Vibrator Power upply is 
r commended for operation from a or 12-volt 
storage battery. 
Tube: TYPE 5675 UH triad . 

Mounting: The o cilia or i housed in an alumi
num asting and i hielded wi h two spun
aluminum cover . Th as embly is mounted on 
an L-shap d panel and chas i finished in 
black crackl lacqu r. TYPE 480-P7Ul adaptor 
panel is available to mount the o cillator in a 
rela rack. e page 
Accessories S upplied: TYPE 74-R22 Patch 

ord, TYPE 74- Conne t r, TYPE 
74-PB Pan 1 onn or, multipoint connec

tor and elephone plug. 
A ccessories A vailable: nit Pow r Supplies; 
Unit 0 cillator and Unit Pulser for modula
tion· TYPE 1000-P7 Balanc d Modulator; TYPE 

7 4 oaxial • lement , in luding adaptors, 
att nuator , volt-m r filters, mixer and 
lin ee th n ral Radio catalog and rec nt 

of th EXPERIME� TER for details. 
Dimensions: Width, 1272 X height, 10% X 
depth, 9 Y2 inches overall. 
Net Weight: 14� pound . 

Code Word Price 

12 18-A Unit Oscillator ................... . ARRY $465.00 

. Pat nt Nos. 2,125, 16 nd 2,54 ,437. 

NEW ADAPTABILITY FOR UNIT INSTRUMENTS 
General Radio Unit Instruments are rapidly becoming recognized as. a convenient and inexpen

sive solution to the problem of equipping the electronics laboratory with basic measuring equip

ment-power supplies, generators, amplifiers and detectors. They ore particularly useful in 

the educational laboratory, because they can be assembled like building blocks into combina

tions for particular purposes, thus giving the student an understanding of the elements of which 

more specialized instruments are composed, while their modest prices provide a welcome 

relief to the strain on the departmental budget. 

For the industrial organization, Unit Instruments perform reliably and at low cost many of the 

everyday iobs of the electronic engineering laboratory, and their simplicity of operation combined 

with c;ompact construction makes them equally well suited for many production tests. 

Two new developments, described on the following pages, bring to the Unit line a still greater 

flexibility of application. The Type 1202-A Unit Vibrator P ower S upply, operating from batteries, 

provides power for Unit Instruments in the field, where a-c power lines are not available; and 

the Type 480 P anels permit permanent installation on relay racks in the laboratory. 
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THE UNIT VIBRATOR POWER SUPPLY 

Design Considerations 

Mo t f the nit in trument are 

normally upplied wi h heater and plate 
vol age a h mul ipoint connector of 

a TYPE 1203-A nit Power upply, 
·which op rat from a 115-volt 50-60 

cycle power line . Two of the Unit in

strum n s include heir own upply for 

dir t power-lin op ration . 

Th new vibrator p wer upply j 

de. ign d to meet the xa t need of 

both Un.i -line groups when op rated 
from ither a -volt or a 12-volt torage 

battery. There i a multipoint connector 
for heater and plate up ply· there is a 

power outlet for 115-volt a-c supply. 
Thi latter feature extend the u eful

ne of the n w upply to field operation 

of many in trument other than that of 

th nit line, u h a· megohmmeter 

vacuum- ub voltm ter , o cillator , 
e c. Pow r can b taken imultaneou ly 

from both outl t to upply, for exam

ple a TYPE 1216-A I.F. Unit Amplifi r 

and a TYPE 1209-A U.l-LF. 0 illator 

for ant nna mea urement . 

'Io v id dupli ation of fa ilities, the 

new vibrator upply can al o be oper

ated from a 115-volt, 50-60 cycle lin 

Alternate Methods 

Commer ial qu1pmen for upplyino-

higher-voltage a-c or d-c power from 

torage batterie has been available for 

ome years. A urvey of the equipment 

on he market wi h the requirement 

of the Unit In trument in mind made 

it quite viden that a upply de io·ned 

pe iall for the e in trument wa 

nee ar . In m in trurnent he 

heat r mu t Io be grounded jn one 

h h ater lta ·e i rectified. Th re-

fo ·e, any supply that require tha th 

hea er be conne d direct to the ba -

tery i not ad qua e. Thi i ff'i n more 

evident for 12-volt-ba tery op ration. 

ome "C"nit In rument reqmre a 

grounded plate upply; in ther. , h 
plate supply mus not b groun ded . Th 
plate and heat r ·ircui s of the upply 

mu ·t be i elated from each other and 
from ground and , herefore , from he 

battery as i done in the TYPE 1202-

Vibrator upply. Any method that 

involv s the g n ration of 115 olts a-c 
from th bat ery o feed a TYPE 1203-A 

upply whi h in turn upplies the pla 
and h ater ircuit of the Unit in tru

m nt requir unne e · ary duplication 

of quipm n t  and ub tantially gr ater 

conv r ion ju fficien y with con quent 

ex ra drain on the torage ba t ry. 

ingle uppl i lower in co and mor 

effici nt han tw in andem. 

View of the Type 1 202-A Unit Vibrator Power Supply. 
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Design Features 

The TYPE 1202-A ibrator upplyin
orpora e fil ering for "hash" and r-f 
o an adequate degree. The fre u ncy 

at h 115-vol outle and a he h ater 
upply outle for bat r -input opera

tion i 115 cycl nd the wave- hape 
i approximately square. \Vi ·h p wer

li1 e input the heater- upply fr qu n y 
and wave- ha pe i 50-60 le ine

wave . There ar t o wi ch po i ion 
for battery op ra ion to a1low for di
ver e battery and load onditions. 

elenium rectifier are u ed in he 
pla e supply y tern f r gr a r ov rall 

FEBR UARY, 1 9 S 5 

efficiency and le drain on th ba ry. 

The 6-foot att ry cable ha heavy
duty in ula ion to wi h and he evere 

m chanical treatm nt hat n b -

pee ed out of door and at th battery 
of a ar. It i fi d wi h extra-laro·e 
bat ry lip . The lead are olor-coded 
b au e the uppl mu be onnectecl 
with due reo-ard to the gr und onn 
ti on at the batt ry. 

Th c omplet uppl i hou ed in a 
tandard General adio Unit In tru

ment ·abine ha i ab ut n fif h of a 
ubi foot in volume. 

-A. G. Bo - Q E'l' 

SPECIFICATI ONS 

Input: L'{-volt storage battery or tw lve-vol 
torage batt ry or 115-volt, 50- to 60-c:v 1 

po"ver line. In trument i hipped ·with ·on
n ctions for 6-volt opera ·ion unl 12-v lt 

upply is p cifie l on th order. 
Output: 300 volt at 55 ma d-c; 6.3 volt at 2.7 
amper a-c. With battery input, 115 voJt at 
115 ·vcle i also available. Th" m.axiinum 
output i 40 watts. 

Vibrator: A 6-volt vibrator i upplicd with the 
instrurn nt. It i u d for both 6-volt and 12-
v 1 op ration. 
Output Connectors: tandard n1ulti-point. con
n tor i mount d on one ide of th ca.bin t 

Type 

f r plugging in in trum nt 
A tandard a-c o ltl on th 

a.bin t f r connc tion to in truments that 
normall r plug into a power lin . 

Accessories Supplied: Spar fus s, a mating 
multipoint conn tor, a pow r Jin ord and 
a heav able f r battery onnection. 

Mounting: Bla,ck-crackle-fini ·h aluminum panel 
and id . luminum over finish d in le, r 

la qu r. 
Dimensions: (Width) 10.Vs X (height) 5% X 
(d pth) 6% inches ov rall. 
Net Weight: 11 Y2 pound . 

C'ode Word Unit Price 

1202-A U nit Vibrator Power Supply . • . . . • . . . . . . . .  , AURAL $125.00 

R ELAY-R ACK MOUNTING FOR UNIT INSTR UMENTS 

An important f ature of nit In tru

m nt i th ir mall ize which for gen

er 1 u e on the labora ory b nch i a 
con iderable advantage. Th y be 

ta keel one on ano h r for in tanc to 
r quire a· little ben h pac a po ible. 

Figure l. View of the 
Type 1 21 7 -A Unit Pulser 
and the Type 1 203-A 
Unit Power Supply mounted 
in a Type 480-P4U3 

Relay-Rack Panel. 

Where perman n in tallation for long 
p ri d i · d ir d howev r, rel y ra k 
mounting reduces h need f r bench 

pace o a minimum. In order to pro
vide a mu h fl . ·ibili y in u e a po si

ble, we are ther fore making available 
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relay-rack adaptor panel in 'vhich Unit 

In rument can b moun ed. 

ach pan 1 ha a ut-out opening in 

which one or m re Uni In rument 
can b mounted. No Iteration of the 

Cnit In trument i nece ary; each in-
trum nt fa ten into the hole in the 

panel with imple hard\ are to produce 

a ecure, neat, flu h-mounting. Ample 

clearance around instruments i pro

vided, o that y t m an be set up in 

any convenient arrangem n . 1o t in

strument can be mounted wi h a  power 

8 

upply in a single rack; one, the TYPE 

121 -A nit Osci1lator, because of it 

ize, require epn.ra e panel for o cil

lator and power ·up ply. All nece ary 

mounting hardware is uppli d. 

Figure 2. View of the Type 1 21 8-A Unit Oscillator and 
the Type l 205-A Unit Power Supply mounted in the 
Type 480-P7Ul and the Type 480-P4Ul Relay-Rack 

Type 

480-P4Ul 
480-P4U2 
480-P4U3 

480-P4UC1 
480-P4UC2 
480-P4UC1 

480-P7 U l  

P. B LDWI 

Type umber of 
Unit Instrument 
Panel will handle 

1214 or 1203 

Panels, respectively. 

ode l'Vord 

1204, 1206, 1212, 1213, 1216, or 1217 
1203 and any of above 

1203 and 1208 
1203 and 1209 
1203 and 1211 

or 
1203 and 1215 

1218 only 

GENERAL RAD I 0 

UNIP H 'lP 

COMPANY 
2 7 5 MASSACHU SE T TS AVEN UE 

Price 

$12.50 
12.50 
12.50 
15.00 
15.00 
16.00 

14.00 

C AMBRIDGE 39 MASSACHUSE TTS 

TE LE PHONE : TRowbrid ge 6-440 0 

BR AN CH E NG I N E E R I N G  OFFICE S 

NEW YORK 6, NE W YORK 

90 WEST STREET 

TEL.- WOrth 4-2722 

CHICAGO S, ILLINOIS 

920 SOUTH MI CHI GAN AVENUE 

TEL.-WAbash 2-3820 

LOS ANGELES 38, CALIFORNIA 

1000 NORTH SEWARD STREET 

TEl.-HOllywood 9-6201 

SILVER SPRING, MARYLAND 

8055 13th STRE E T  

TEL .-JU nip e r  S - 1 0 8 8 
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