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. The ne\\· TYPE 1230-A D- Amplifier 

and Electrometer i · ba ·icaJ ly a high­

re.·i:,;tance millivoltmeter. \ oltage, cur­

rent., and re ·istance i indicated on 

a panel meter and can al o be indicated 

on a recorder. 

B catve of its high s nsitivity and 

excellent s ability, thi in trum nt has 

a "·id rang of application. in science, 

engineering, and industry. Typical ex­

ample include the measurement of: 

Ionization current , photo currents, 

grid currents in ele tron tul es, and 

time-current curves of capacitor during 

charge and discharg . 

Piezo-electric potentials, bioelectric 

potentials, contact potential , electro­

tatic field potentials, and pI-I indica­

tions. 

Silicon-diode back r si tance, inter­

conductor resistance of able , insula-

figure 1. Panel view of the Type 1230-A D-C 
Amp•ifier and Electrometer. 

tion resistance of electrical equipm nt 
and voltao-e co0fficient of re istance. 

'The amplifier in this instrument is 

trictly direct coupled . It u e neither 

the relatively low input-re ·istance chop­

per y tern nor the high-co t vibratincr 

capacitor system. Its
. 

tability is due 

to excellent supply regulation, shock 

mounting, liberal use of wire-wound 

resi tor at the important places, and 

adequate aging of both tubes and com-
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Figure 2. Elementary schematic of the Electro­
meter. The circuit is, fundamentally, a cathode 
follower in which the "tube" is a 3 -stage, direct­
coupled amplifier. The magnitude of the cathode 
resistor, RB, determines the voltage sensitivity. 

pon nt . a · onsequ nee, drif after 

warm-up is normal l y le han 2 mil li­

volt per hour. 

Grid urrent at th inpu of th 3-

tub dire t- oupl d amplifier i negli­
o·ible, because the tube in th fir tage 

i an electrometer typ . The inpu 

re i tan e i <let rmin d by h t ing 

of a swit h that provide resistance 

tandards in d cimal steps from 10 

kilohms to a hundr d thou and rne­

o-ohm ( 1011 ohms) . 

The ability t m a ur from 30 milli­

volt full- cale o 10 v lt full- ale, 
oupl d with th wid rang of re i t­

ance tandards , permits current m a -
irement fr m n milliampere full 

al to 0.3 micro-mi r ampere (3 X 

I0-13 am p . ) full cale at an effective 

"ammet r" resi · anc appreciably 1 

than he value of he re. i tan e tand­
ard. 

An int rnal tabiliz d-v ltao- ourc 

p rmit dir c -r adino· r i tance m a -

ur men t from 300 kilohms to ten mega­

megohm at fill cale (5 X 1014 hm 

at the mall t m · r di i ion ) . Throu<Yh 

u of th mo t n itiv voltage range 

and readil a,-ailabl xternal ba · teric 
the re .. i tan e range an be extend d by 

a factor of tw hundred or more. 

Circuit 

Fundamentally, he ir uit i · a ·im­
ple cathode follm r \vhere th. ' t ube 

i a three- tage amplifier a �h,own in 

he elementary h emati of Figur 2. 

Figur 3 how th el mentar 'll' u1 -

for each type of measureme1 . Th 

effective ran conductan e i th prod­
uct of the tran - ondu tanc of h hird 

tage and he ol tao-e gain of th fir · 

t\ o tag . Th r ult i a tran onduc­
tance in th million · of micromho · .  

Consequently, h inpu voltao-e 1 · 

duplicated wi hin a few mi r v 1 

aero the athod r i tor and x 1-

1 nt linearity i obtain d ven t th 

30-millivolt cal . ol age rang s at·e 

ele ed by ch angin g th 'alu of the 

athode re i tor. 

The fir t two tag of the amplifi r 

u ub-minia ur tube with t n-
milliarnpere filament . Th filament 

are in a re i tor chain f d from a 

doubly abilized vol ag -r gulating y�­

t m. Th plat and er n oltag­
of he fir t stag a · well a th er en 

voltage of he second stage are ob aincd 

from this am hi()'hly abilized supply. 
A a n qu n of the grea are u cd 

for stabilizatim , lin vol tag fluetua­

ti n ha e a n <Ylio·ibl ff t on p r­

f orman e. Balanced amplifier y ·t m. · 

were tried bu mor _ reliable r ul · 
were obtain d by u ing the full 'tabi l ­

ized uppl rath r than th bal n ing 
method, ·whi h d p nd on p rf et 

matching for ad equate re ult . 

Figure 3. Elementary ·sc hematics, showing, left to right, the circuits for measuring current, resistance, 
and voltage. The batteries are symbolic only; the instrument is entirely a-c operated. 
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n i�h Input Resistance 

The input re i tance of the amplifier 

i. abo i 1014 ohm when the input­

re i an(' witch i a th open po i­

tion. Thi· extr m ly high r si ·tanc 

level is due not only to the u e of an 

electrometer tube but aLo to unu 'ual 

con ruction f ea ure . Every ff rt "-a 

mad t obtain r liable p ration under 

high humidity conditions. The glass 

envelope around the grid 1 ad i treated 

-with ilicone. The re i tan e- tandard 

1 ctor '"itch u e switch contact 
that are mounted on individual teflon 

bushing· . et in a me al base that con­

nec to a guard poin . 

I nternal Standards Calibration 

To permit checkino· the hio·h-re ·i ·t­

ance in ernal andard in term of the 

lm -r i tanc \Yire-\ ound andard. 
a ·h ck po ition i provided on the 

function witch. This ha· meant further 

elaboration of a S\vitch already unusual 
in cons ruction to meet the requirement 

of ex ellen performance at a 1014-ohm 

1 vel under adv rs humidi y condi­

tion . The ff ort i well repaid in he 

ea ·e \Yith which the re i tanc of v n 

the 1011-ohn� tanda1 d can b h ck d. 

A photooTaph of the swi ch is hmYn in 

Figure 4. 

No Switching Transients 

A . ''"i h i provided for i· adil di·­

onn ting the unknown from the i nput 

without o herwise disturbing either 

Figure 4. View of the function switch. 

MARCH, 1956 

Figure 5. View of the Type 1 2 30-Pl Component 
Shield pkugged into the rear of the Electrometer. 

the unknown cir uit or h lectrom ter 

input circuit; o ac ompli h th witch­

ing without causing an elec rostatic 

urge (due to friction of metal on 

di le tric) and wi hout cau ing a change 

in capa itanc ''ith r ultant oltage 

surge due to r distribution of harge 
th ontactor is raised by a teflon but­

ton wi h a m  al rim in permane1 n­

tact \vith n of th blad 

Shielcimg 

omp]e e hielding of the sho k­

mount d 1 ctromet r age i im­

portant to eliminat grid urr nt due 

to ambient light, to prevent dust from 

n ering and affecting the high resist­

an e, and e ·pe ially to i ,olate the input 

from random 1 ctro tati pot ntial 

that are not usually noticed, bu that 

b com obviou at re. i tance le el in 

x of 109 ohm . 

The input onn tion i hrough a 

teflon-insulated coaxial terminal, and 

available acce orie. permit extension 

of the ompl t hie1ding to he unit 

under te ·t. In particular, the TYPE 

1230-Pl omponent hi ld provide 

a fully- hielded compartment wi hin 

1vhi h c mp nent under measurement 

·an b qui kly and ea il onnect d. 

The ground and guard terminal are 
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GENERAL RADIO EXPERIMENTER 4 

duplicated on the panel of the Compon­

ent Shield for greate t adaptability. 

Figure 5 how he Component Shield 

plugged into th r ar of th El tro­
m r. 

Guard Terminals 

While mo t measuremen s can b 

made by connec ing th unknown (volt­

age, current or re i. tance) from the high 

input terminal to !Yround, ther ar 

some applica ion , sp ially in three­

terminal r i tan e mea ·uremen . , 

wh re guard poin s are necessary. Ac­

cordingly, he TYPE 1230-A Amplifier 

i provid d with hree guard terminal 
� hich an be grounded or not a d ·ir d. 
Thi arrangem nt i hown in Figur 6. 

Output 

Th output y tern ompri e a 0-5 

mil liampere panel me er and a pair of 
terminals in series with the meter. The 

panel m t r ha two ·cale calibrated 
in volt and two cales a 1ibrated in 

ohms so that both have two ·anges p r 

decade. Any external meter or re order 

at the output terminals can have as 

much a 1500 ohm resi tan e 'i\ ithout 

affecting p rformance. Thu , eith r th 

5 ma or he 1 ma Esterline-Angus re -

order can be connected to ob ain 

perman n t re Ording of re ult . rl h 

amplifi r i an ideal companim tru-

INPUT 

I 

R 
E �-GROUND 

n-=£=---��������� ....... ��--' 
Figur-e 6. The I, R, and E terminals add appreciably 
to the versatility of the instrument. Any one of the 
three terminals can be used as a guard point (as 
in 3-terminal resistance m.easurements) and can be 

grounded by a panel switch. 

m n to this Graphi Recorde r ·in ·e it 

n b m unted in the ame yp of 

cas . The d namic output re i tance of 

th a mpli fier i ·bu a fractio1 f an ohm; 
therefore it i well adapted for op ra­

tion with most recorders. 

Applications 

T'hi lat er fea ure add· appreciably 

to the long 1i t of uses for th amplifier 

( ee pao·e 1). The 1 akage r i ·tan e of 

capacitor , as well as tim -Curren 

curv under harg or di · har<T ndi-
ion are readily obtained. Thi lec-

trometer is ' ell uited to he mea ure­

men t of h hiffh back r i anc of 

·ili on-jun ion di de , b- au the po­
tential applied to the unknown resis -

anc i only 9.1 volt , which i · wi hin 

h af e per a ing rang of th diod 

;_ Bou Q •T 

SPECIFICATIONS 

Voltage Ranges: ± 30, 100 and 300 millivolt , 
=*= 1, 3, and 10 volt , de, full cale. Ac uracy i 
± 2 % of full scale on the five highe t rang 
=*= 4 0 of full ca le on the 30-mv range. 

Current Ranges: ± 1 milliampere d-c (10-3 amp.) 
full cale to =*= 300 milli-micrm:nicroamperes 
(3 X 10-13 amp.) full scale, in twent ranges 
(two per decad ) .. Accuracy i =*= 3� of full scale 
from 10-3 amp to 3 X 10-9 amp· =*= 10 0 of full 

ale from 10-10 amp to 3 X 10-13 amp. 
Resistance Ranges: Direct reading in re i tance 
from 300 kilohms to 10 mega-megohms (1013 
ohm ) at full scale (5 X 1014 ohm at smallest 
meter division). There are sixte n rang s (two 
per de ad ). At full cale (low-frequ ncy end) 
ac uracv i � 3 from 3 X 10s ohm to 10L0 

ohms; =*= :7t from: X 1010 ohms to 1013 ohm . 
Th voltag aero the unknown re istance i 
9.1 volt . . 

The re istanc range ma b ext nded con-
id rably and voltage co fficient of re is or 

determined b the u e of external batteri . 
With a 301-volt battery th highe t r si tance 
range is lois ohm full cal (6 X 1016 ohms at 
the mallest meter di vi ion). The full battery 
voltage app ar, aero the unknown resi tance. 

Resistance Standards: 104, 105, 106, 107, 10 , 109, 
1oi0, and 1011 ohm . The wi ch al includ 
"zero" and "infini y' position . 'I he 10'1- and 
105-ohm resi tors are wire wound and ar 
accurate to ± 0.25%. The 106- 107- and 10 -
ohm re i tor are of d po ited-carbon construe-
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tion and are accurate to ± 1 %. The 109, 101° 
and 1011 resi tors are carbon, have been 
treated to prevent adverk humidity effect and 
are accurate to = 5%. A witch po ition p r­
mits quick checking of th higher r i tance 

tandard in term of th "ire-wound unit . 
Input Resistance: The input re istance i de­
termined by the ctting of the resistance 
standards witch. In the infinity po ition, it i 
approximately 1014 ohms. 
Drift: Le than 2 m.v per hour after one-hour 
warm up. 
Output: Voltag current and r i tan e ar 
indicated on a panel meter. Terminal are avail­
able for connecting a recorder ( uch a th 
E terline-Angu 5-ma or 1-ma graphi · r corder). 
Tb record r can hav a r i tance of up to 1500 
ohm . 
Frequency Characteristic: vVith a 1500-ohm load 
at the OUTPUT terminals, the frequency char­
acteristic is flat within 5 0 from zero to 10, 30, 
JOO, 300, 1000 and 3000 cycl at th 30-, 
100-, 300-millivolt, 1- · - , and 10-volt range 
re pectiv ly. 
Terminals: The input i connected through an 

74-type coaxial terminal a embly. In addi­
tion there are thre ' low'' terminal to provid 
versatility in guard and ground onn ction a 
requir d, for xample, in thr -t rminal net­
work m a ur mentk. 

Type 

M ARCH, 1 9 5 6  

Input Switch: A panel S\Yitch permit di con­
n cti n of the unknown without tran i nt 
ele trical di turbances in either the unknown 
or the mea uring circuit. 
Input Insulation : Entirely teflon or �ilicone­
trea ted gla . 
Temperoture, Humidity, Line V oltage E ffects: 

.,. egligil le. 
Tube Complement: One 5 86 electrom ter, one 
CK641 , one 6A ... 5, one 6AL5, one 6627, and 
thr e OB2. 

Accessories Supplied: n TYPE 874-411 
Adaptor, one TYPE 1230-Pl-300 Panel Adaptor 
As embly, t\l\'O TYPE 274-MB Plug , on TYPE 
274- B Plug . par fu and TYPE AP-35 
Power Cord. 

Accessories Available: TYPE 1230-P l ompon­
ent Shield. 
Mounting: Aluminuu1 front and r ar panel 
finished in black-crackl lacquer and en a ed 
in an aluminum black-wrinkl -finishe<;l leev -
like cabinet. Th in trument i also availabl 
mounted in ide a recorder ca e. 
Power Supply: 105 to 125 (or 210 to 250) volt , 
50 to 60 cycle . Power input i approximately 35 
watt at 115 volt . 
Dimensions: (height) 137.<( X (width) 7% X 
(d pth) 9 inch , ov r-all. 

Net Weight: 151-i lb . 

Code Word Price 

1230-A 
1230-A E  

D-C Amplifier and Electro meter . • . . . . . . . . . . . •  

D-C Amplifier ond Electrometer in Esterline-
l\IASO.'.'r $440.00 

Angus Case . . . . . . • . . • . . • . . . . . . . . • • . • . . . .  

1230-Pl Component Shield . . . . . • . . . . . . . . . . . • . . • . . . .  

�\rl8TY 
:\fA:-;"OR 

5 02.00 
40.00 

A LOW-COST MICROWAVE SIGNAL SOURCE 

One of the mo t frequently needed 

in trum nt in the le tronic labora­

tory i a simpl e, convenient, and inex­

pensive signal ·ource. General Radio 

Unit 0 cillator were d veloped in an-

". r to hi need, and 

increasing popularity i 

dence of how well th 

tasks. 

h ir on tantly 

conclu ive ev1-

p rform h ir 

Unit 0 cillator have been available 

figure 1. Panel view of the Type 1220-A Unit K lystron Oscillator with a Type 1 2 01-A Unit Regulated 
Power Supply. 
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,-------------- -------------------! 
EXT. n+-------.. 
MOD. 
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I osc. 
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I 
I 
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SQ. WAVE 
PULSE 

FM 
cwo 

0 

I 
SCHMITT KLYSTRON � R.F. SQUARING...---�--....,. TUBE i---- OUTPUT CIRCUIT 

CATHODE 
SUPPLY 

I 
I 
I 

l'------El'-----'-----=-3=0=0-v....,.1 
EXTERNAL 

UNIT 
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I UNREGULATED REGULATED 
1 POWER VARIABLE 

6.311 
AC 
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I 

I l 
I 

: I 
L-------------------------------------� 

Figure 2. Block diagram showing the elements of the oscil lator. 

covering all frequencie from 20 cp to 
2000 Mc, but there has been. an obvious 
need for a unit to per ate at till higher 

fre u n ie . Th n w TYPE 1220-A 

Uni IGy tron illator hown in 
Figure 1 meet thi · ne d for applicat ion 

wher fr qu nt ha1 ge in frequency 

are n t r q uir d. 
I produces a -w, quare-wa v -

pul e-, r frequency-modula ed ·ignal a 

frequen ie between2700and 7450mega­

cycl b m an of eight plug-in r fl x 

kly tron ·. Each tub ha a lf- n­

tained re onan cavity� whi h an b 

un d over a range of the order of 500 

meffacycl . Tu be changing an be ac­
compli h d quickly and impl . The 

oscilla or is available eith r \Yi hout 

t ibes or wi h any number of he tubes 
in the a · ilable eries. 

Tuni1 g i a compli. ·hed by fl xino· 

a copper diaphragm in he re onant 
cavity by m an of a crew which is a ·­

ce ibl from the r ar of h i1 trum nt. 

For t sting on the production line, 
f r mea uremen s in th labora ory 
and for demon. trati 1 in the cla ·­
room th T -PE 1220- L nit Gy tron 
Oscillator offers the advantao·es of low 

o t, mall siz , and conveni n adapta­

bility to th problem a hand. 

Circuit 

As shown in he block diagram of 
� i gure 2, the TYPE 1220-A Unit Kly­

·tron Oscillator contain a variabl 

regulated voltage uppl for th repeller 
electrode of the kly tron, a S hmitt 

quaring circuit for square-wave and 
pulse modulation of the repeller, a 

p wer upply for th chmit ir u1 , a 
1000- y le R- o illator and a ocket 
and output onn ctions for th r fl ex 

kl tron tub . 

'I'he cathode curren for the klystron 
is supplied by an ex ernal Unit Power 
Supply. For maximum frequen y a­

bility, a T PE 1201- Tnit R gulated 
Po\l\T r upply i recommended, al­
though in le critic J applica ions a 
TYPE 1203-A Uni Po"' er Supply an be 

u ed. For field work, wb r onl 6 or 12 

olt d-c po\ er i availabl , t h  in tru-
ment can b op ra from a Type 
1202- Unit Vibrator Power upply. 

Klystron Oscillator 

The reflex kl y tron is an exc llen t 

mi rowave o cilla r. It produc a 
ub tan ial amount of r-f power, op r­

ates on reasonably low voltages and can 
be modulated easily. IClystrons used in 
thi in rurnent are ompl t ly elf-
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contain d o illa or an are imi1ar in 

appearanc and ize to conventional 

m tal- h 1 1  recei vino- tube . he tuning 

rano· f r th van u · ub yp ar . 

given in the peciftcations a the nd 

f thi arti le. 

A hown in Figure 3, th tub plug 

into an octal ock t in h in rum nt 

and th r p 11 r voltag connection is 

made by m an of a grid cap at th top 

of the tul e. The r-f outpu lead fr m 

th tube i' a oaxial line which ex end 

through th tub ocket and onn ct 

to the TYPE 87 4 oax:ial Conne tor n 
the pan 1 of th ins rument by mean 

of a hort l ng h of oaxial cable -v ith 

an adaptor for the tube ine on on nd. 

Tuning i accomp1i hed by m ans of 

a tuning s rew, permanently at a h d 

to the ide of the metal envelop , whi h 

ntrol th fl xing of one end of he 

re onator and thu hange th capa­

it nc across the resonant cavity in 

he o illator. A p ial tool i supplied 

for making tuning adju. tmer t hrough 

a hole in the back of the du t cover. 

The fr qu ncy thu can be adju t d 

without removing the du t over, al­

though no frequ ncy calibration i pro­

vided. 

in e the diaphragm will not tand 

an indefinite number of flexing wi hout 

fatiguing, the tub ar not recom­

mended for application where con­

tinual frequency changing is required. 

Th r p lier voltag mu t also be set 

at a le el whi h produ o ·illation at 

th r onant frequen y of the cavity. 

For hi purpo a calibrat d r p ller 

voltag ontrol i pro\Tid on he front 

pan 1. 

On f the tub · YPE 6043 I{ly-

Figure 3. Top view of the oscil l ator with shield 
cover removed, showin g the kl ystron tube. 

M ARCH, 1956 

tron covering fre u n i b tween 

2950 and 327 5 Mc, differ phy icall� 

fr rn all h oth r tub . Its output con­

ne tion i made n ar the top of he tube 

nd tuning i ac ·ompli hed by adju tino­

a ne of crew in he outer wall of 

he avit . Thi ub an b tun d in­

d finitely with ut damag bu the du t 

er mu t be removed o m 1 th 

tuning a ju tm n ·. p cial output 

lead i upplied for u \Vith thi tube. 

Both typ of output lead ar uppb d 

with ea h in rument. 

R-F Output 

The power output obtainabl varie 

from tube to tube and o er th fr -

quen y rang of ea h tub . Th average 

power ou put for all ub into a 50-

ohm load is of th order of 75 milli­

v a t . A able sho\ ing the average 

po"v r output of ea h tube typ is u1-

clud d in the pe ifi ation appearino­

at h nd of thi article. Thi figure i 

the average of the pow r outpu er the 

frequ n y range for a typical ube. Th 

output i u ually a maximum at the 

cen r of un1ng rang . 

In mo t application an i olatino- pad 

hould b u �e betw n th oscillator 

and the load. ne f th follo' ing pad» 

i re omrnended: 

TYPE 74-G6 

TYPE 74- ] 0 

TYPE 874-G20 

6 db Pad 

10 db Pad 

20 db Pad 
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Figure 4. Oscillograms of modulation wcsveforms 
at3800 Mc, as recovered bya Type 874-VRdetector. 
Left, 1 -µ sec pulse: right, 1000-cycle square wave. 

Modulation 

The klystron can be quare-wave, 

pulse, or frequ n y modulated by modu­

lating th repell r oltag . The Schmitt 

squaring circuit provide a voltage 

\ hich switche the repeller voltage be-
ween the normal o cillating level and 

a non-o ·illating 1 v 1 for 100 0 ampli­

tude modulation. In order to make the 

kly tron o illate at exactly the same 

frequen y when modulated as when un­

modulated, the chmitt ircuit is d-c 

coupled to the repeller, and the whole 

circuit floats at he repeller potential. 

ince the kly tron o ciliates when the 
utput tage of the Schmitt circuit is 

cut off, the repeller vol age (and hence 

the o illating frequency) in the modu­

lated condition is the same as the fre­

quency in the unmodulated condition. 

modulation voltag con rol i in-

luded in the plate circuit of th Schmit 

circuit o tha the klystron can be pre­

v nted from o cillating in other modes 

on the off part of the modulating cycle. 

The chmitt quaring cir uit an be 

dri en by a ine-wave, square-wave, or 

pulse ignal. An internal R- o cillator 

i provided for produ ing a 1000- ycle 

ignal for quare-wave modulation. The 

frequency of hi oscillator i adju table 

to any frequency b tween 985 and 1015 

cycle o that maximum en itivity can 

be obtained wh n very sharply tuned 

1000- y le amplifier ar u ed in the 

detector circui . quare-wave modula­

tion at frequ nci s between 50 cycle 

and 200 kc can be obtained from ex­

ternal sine- or square-wave ources pro­

ducing inputs of at least 15 vol rm . 

The 'I'YPE 1210-B "Cnit R- 0 cillator 
is a atisfactory xt rnal modulator. 

The kly tron o cillator can b satis­

fac orily modulat d by an external 
pul e generator with pul e having 

lengths from 1 µs to 10,000 µ and 
repetition rates b t'v n 50 ycles and 

200 kc. The peak input voltage hould 

Figure 5. Left, frequency modulated output of 
the klystron; total swing, BMc; modulating fre­
quency, 60 cycles; carrier, 3800 Mc. The marker 
pip was introduced by an external oscillator. 
Base line added. 

Right, band-pass characteristic of an f- m re­
ceiver with signal shown at left applied to receiver 
input. Signal was recovered from second detector. 

be at least 25 v It . The ri e and d cay 

tim s of the r-f pul are le han 0.2 

µs. The T PE 1217-A Unit Pul r 1 an 

excellent modulator. 

Fr quency modulation can be pro­

duced by th application of a mall 
modulating voltage to the rep Iler elec­

trode. The freque1 y deviation obtain­

able vari from tube to tube, but at 

lea t a 15 Mc total excur ion i obtain­

able with a maximum change of 3 db 

in ampli ude of the r-f signal. 'I h 

amplitude variation decrease rapidly 

as th ex ur ion i d er ased. Provi ion 

i mad for applying a frequency-modu­

la ing voltage from an external source. 

pproximately 10 volts, rms, acros 

47 kil hm j required for maximum 

frequ ncy modulation. 

Power Supply 

Th cathode curr nt for th kly ·tr01 

is obtained from a Unit Power upply. 

The TYPE 1201-A nit Regulated 

Power up ply i r commend d for maxi-
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Figure 6. Unit Kly­
stron Oscillator and 

Type 874 Cooxial 
equipment set up 
for the measure­
ment of cable at­
tenuation at 3000 

megacycles. 

mum frequency stability. A jack i pro­
vided for measuring the current and a 

rheostat is includ d for adjusting it. 

The repeller voltage i obtained from 

a well-filtered, regulated, internal power 

supply derived from the 6.3v a-c output 
of the nit Power Supply. A calibrated 

potentiometer, adjustable from the 

panel, is used to control the voltage 
from 30 to 300 volts below the cathode 

potential. 

The power supply for the Schmitt 
circuit is also derived from the 6.3 

a-c volt input from the Unit Power 

Supply. 

Typical Applications 

The TYPE 1220-A Uni l{lystron 0 -

cillator is well adapted to measurement 

application in which the frequ ncy do s 
not have to be changed frequently. 

On the produc tion line, these rela­
t ive ly inexp n ive unit · can be et up 

for mea urement a specified frequen­
cies on impedance , VSvVR, attenua­

tion, bandwidth, for adju ting c ircuits 

MARCH, 1956 

to a pecifie d frequency, and for many 

oth r ty p es of measurements. 

In the laboratory the unit i a suit­

abl -ignal source for dri-v-ing a -lotted 

line. 
In the clas room, the low co ·t, small 

sirr,e, nwgednes , and high pm,·er u tpu t 

mak the oscillator ideal for upplying 

r-f pmYer for various cla sroom demon­
strations and tud �nt xerci e . 

Cable Attenuation Measurements 

The oscillator i an xcellent source 
of r-f power for making att i u ation 

mea ur m nt on coaxial cable at the 

3000 1\1 frequen y spccifi din l\1ilitary 

pecification .JAN 17 A. One method 

of making thi measu rement i ·de· ribcd 

in an article by vV. R. Thurston entitled 
"'I h e 1\1ea uren1ent of Cable haractcr­

i tic . " Figure 6 shows a typical ctup 

for thi m a ur ment. 

Measurement of VSWR of Fixed 

Attenuators at 4000 Mc 

The klystron oscillator mak . a good 

Figure 7. Unit Klystron 
Oscillator and Type 874-
LBA Slotted Line with Motor 
Drive, set up for measure­
ments of standing-wave 
ratio on coaxial attenuators. 
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ourc of pow r for VS vV R  measure­

ment · at n fre uency on a numb r of 

el ement ' .  Figur 7 hO\Y a etup f r 

V \V R m a iremen ..., on a group f 

fix d At t n ia or at 4000 M c  u ing a 

'I T P B  74- L B  .. A. lot ed Line Y1·ith a 

TY P 74-M D I\1 o or Drive and an 

cill d i  play of standing-' ave 

rati . 

Th o illator can be u d t o  x ite 

w Y guid ircui t hrouo-h a tandard 

wav guid -t o- oaxial ad pt r. daptor 

t connect be 'veen the T PE 74 ou put 
· onn . t r of t he o cillator and the 

Figure 8 .  Osci l loscope display of V SW R  of a Type 
8 7 4- G2 0  Coaxial Attenuator at 4000 Mc, as 
meas ured with the equipment shown in Figure 7. 

waveo- u i d  adapt r (and t o  other t p 

of con n ctor ) are li  t d in the price 

tab l e .  
- BE E D IC'l' ' BR I  

- R. A . •  O D E R ::\'.L\. 

S P E C I F I CATIONS 

Freq u e n c y  Range: Depend on kly t ron tub 
u ed ( e price table belo•v) ; all unit ar 
i d  ntica l  ex pt for k lystron tube - frequency 
range of any u n it an changed to that of 
any h r by in rt i n g  t he appropria t klystron 
t ub . 
Frequency Calibration: �on 
Modulation : 

I n t  rnal 1 -k square wav , adj u .  t abl =*= 1 5 
cvcle . ·

External 
quare wave, 50 c to 200 k ; in or quar -

wave mod ulating igna l of at lea t 1 5v, rm 
required - TYPE 1 2 1 0-B R- cil lator rccom-
m 'nd d mod ulator. 

Puls , 1 t 10,000 µs d uration ,  l e  s than 0.2 
µ ri e and fa l l  tim , 50 c to 200 kc repetition 
ra e · at l a t 20v peak pul vol tag requir d 
- TYPE 1 2 1 7- Unit Pul er re omm n ded 
modu lator. 

Fr quency M odtlla tion, at lea t 1 5  Mc ex­
.Ur ion ob a i nable v.it h  le t han 3 db chang 
in utpu - at 60 c, an rm input of the order 

f 1 0  v i :;; sui table . 

Output Connector: 50- hm TYPE 7-1- xial 
onn ctor. Ada ptor to other conne · t or t yp 

availab le. 
Tube Complement: Kly tron, a p cified, for 
'TYP · 1 220-A l t hrough A- ; on 6 A B -1  on 
5 63 "''0 A2. 
Accessor ies Required: Unit Power upply ; c c  
pri tabl be low. 

TYPE 1 20 1 -A Uni R gulat d P ·w r upply 
r commended for h igh stabiJit  and minimum 
i ncidental fm. 

TYPE 1 203-A Unit Power uppl_v, for I 
critica l app l icat ions wh re co t is a n  i mportant 
fa tor. 

Y P E  1 202-A n i  ibrator Power ' upp l y, 
for u e in t he fi ld from 6 v to 1 2  v, d-c pow r. 

Acces sories Recommended: Fix d a t en uator 
pad for i olating oscil lator from l oad ; adaptor. 
to o t her coa i a l  onnector . ' e pri ce tabl 
b lo w .  
Dimensions : 9� x 5 % x 6U i nc he ' n o  l l l ­

luding p l ug , k nobs, and terminal . 
Net Weight: 6 pound , ·w i h kl st ron . 

... O'lninal Power 
Klystron Oscillator Output in 

Tyµ with kly lron, for Nlilliwatt od JVord Price 

1 2 20-A 1 2700- 2960 Mc . . . . . . . .  100 KAWU T $ 2 5 4.65 
1 2 20-A2 2950-3275 Mc . . . . . . . .  90 K A  TOO 272 .90 
1 2 20-A3 3400-3960 Mc . . . . . . . .  90 KATRE 265.75 
1 2 20-A4 3 840-4460 Mc . . . . . . . .  7 5  K A  FOR 3 12 . 15 
1220-AS 4240-49 10 Mc . • . . . . . .  100 KA FIN 2. 6 1.45 
1220-A6 5 100--5 900 Mc . . . . . . . .  80 KA I X  30 1.45 
1220-A7 5 9 2 5-645 0  Mc . . . . . . . .  100 K ET 272.90 
1220-AB 6200-7425 Mc . . . • . . . .  90 K A LO C  272 .90 
1 2 20-A Without T u be . . . . . . . . .  KA O'l' 205 .00 
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ACCESSORIES 

K LY STRON TUBES 

Type 

726-C 
6043 
2K29 
2K56 
2K22 
6 1 1 5  
Q K404 
5976 

Klystron, 2700-2960 Mc . . . . . . . . . . . . . . . . . .  . 

K lystron, .2950-3275 Mc . . . . . . . . . . . . . . . . . . •  

Klystron, 3400-3960 Mc . . . . . . . . . . .. . . . . . .  . 

K lystron, 3840-4460 Mc . . . . . . . . . . . . . . . . .  . 

K lystron, 4240-49 1 0  Mc . . . . . . . . . . . . . • . . . .  

K lystron, 5 1 00-5900 Mc . . . . . . . . . . • . . . . . . .  

Klystron, 5925-6450 Mc . . . • . • . • . . • • • . . • . .  

Klystron, 6200-7425 Mc . . . . . . . . . . . . . . . . .  . 

(6250-7060) . 

MA RC H ,  1 9 5 6  

Code l Vord l:'ri · 

K T., Y  TRO N A Y  $49.65 
K LYSTRO B E E  67.90 
K LY STROSEE 60.75 
KLYSTRO D E E  1 07. 1 5  
K LY TRO N E E  5 6.45 
K LY STRO E F  96.45 
KLY TRO G E E  67.90 

- L  TRO.J y 67.90 

r h ' f  l l o"·i no· kly tr n tub can al 0 

l e u ed i n  the in trument,  but are n ot 

'to · ked by th G eneral I ad i o  om­

pany : 2 1(25 ( 500-9660 Mc) , 21,-26 

AH kl  t r  on tu be in hesc o c.:i l l a  t o r  

xcep for h 6043 ar d si o-n d for 

rel at i  ely i n fr quent u n1110-. 

POWER S UPPLIES ( One req uired) 

Typ 

1 20 1 -A 
1 203-A 
1 202-A 

PADS 

Type 

874-G6 
874-G 1 0  
874-G 20 

ADAPTORS 

'Type 

874- QBJ 
874- Q BP 
874- QCJ 
874- QCP 
874- Q HJ 
874- QHP 
874- QLJ 
874- Q LP 
874- QNJ 
874- QNP 
874 - Q U J  
874- Q UP 

Unit Regulated Power S upply • • • • • • • • • • • • • •  

Un it Power Supply . . • . • . • . • . • • . • • • • . . . • . .  

Unit Vibrator Power Supply . . . . . . . . . . . . • . .  

Attenuator Pad, 6 d b  • . . . . . . . . . . . . . . . . . • . •  

Attenuator Pad, 1 0  db . . . . . . . . . . . . • . . . . • . .  

Attenuator Pad , 20 db . . . . . . . . . . . . . . . . . • • .  

Conlain Type 74 
Connector and Pit 

Type BNC Jack Type BNC Pl ug 
Type BNC Plug Type BNC Jack 
Type C Jack Type C P l u g  
Type C Pl ug Type C Jack 
Type HN Jack Type HN Plu g  
Type HN Pl u g  Type HN Jack 
Type LC Jack Type LC Pl ug 
Type LC Plug Type LC Jack 
Type N Jack Type N Pl u g  
Type N Plug Type N Jack 
Type U H F  Jack Type UHF Plug 
Type U H F  Pl u g  Type U H F  Jack 

Cod n rorcl 

A� ET 
Al..- I VE 

RA 

ode '-' l  ord 

O A X N O D D E R  

COAXBE LLER 

CO A X N E P P E R  

ode T Vorcl 

" O A X B O G G E R  

O A X B  N E R  

O A X  OGGER 

COAXC FFER 

OAXHAW ER 

c AXHA G R 

O AXN AGGER 

CO A X N UTI'ER 

COAXY " N D E R  

COAXYUPPER 

$80.00 
40.00 

1 2 5 .00 

Pri ·e 

$ 2 5.00 
25.00 
2.5 .00 

Price 

$4. 7 5  
4 . 7 5  
4. 7 5  
6.2S 
6.SOl 
6.SOl 

1 7.50 
1 7. 5 0  

3.75 
4.50 
4.00 
4. 25 
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GENERA L RAD I O E X PER I MENT E R  1 2  

N E W  D I A L B RINGS N E W  CONV E NI E N C E  TO 

OC T A V E- B A N D  NOIS E M E A S U R E M E N T S  

A u se r of the TYPE 1550-A 0 ave­

Band Analyzer rece n t ly ·u ggest d that 

the p d a n d  on v n i  n ee o f  n oise 

m a u rcmen t could b i ncr a d by 

th us of an G dj u tab l e  d ia l  o n  th at­

t n uator control . Thi dial ha been 

<le ·i n nd j · avai lable to al l u er 

of th a n a l yz r .  

Th d i a l covers t he pan 1 engra i ng 

b h i n d  t h  att n u a  or k n o b ,  and car-

ri a n w n u m b  r cal e o t h a  h 

OctaYe-Band A n alyz r i · d i rec r ad-· 

i n g h u . ·  avoi d i ng th m n tal omputa-

1 i o n .· a n d  po . .  i bl c  ·ourc s of rror) 

pr \ i ou ly n c ary. F or xam p l c,  i n  

th m a u rement of octave-band p re'. ·-

u re le,,el gr ater than 70 d b ,  where '  

t he Oct a.Ye-Band n alyzer i l b  d di­

r ct  ly  with a mi crophone, th system 

ca h h rated ,yj h h TYPE 1 ,.... 52-
B a l i bra or to be dir ct 

read i n g  on t he 20c- t - l O k c  rang ( v r­

a l l  ·ound-pressu re level ) ,  wh r u po n  

t h  t m i c u  omati all d i rec t ­

read i n g i n  octav -band p r  u r  I v l.· . 
To achiev the . a.me result where th 

Octave-Band Anal zer i u 

j u ncti  n wi th the T Y PJ<j l 55 1 -

Level  M r i t  i nee ."ary on ly to 

po it i on t h  n w d i al and t ad j u  t h 

" o·ai n contr 1 that the Octa 

Band A n a l yzer i n  i ts 20c-to-1 0 k  

tion r ad t he same as the 

Met r on it  " w i ghti n g  network . 

n of t h ese d i  J · ' i l l  b n , fr 

of charge t o  he w n er of each TY P E  
1 550-A ct ve- Band Analyzer who 

'vri te u gi v i n g  h i  nam and ad d r  

a n d  t h  rial n u m b r o f  t h  i n  tru-

rnen t .  T h i � n e \Y d i a l i n o w  · h i p p  d 

t.and ard q u i pment w i t h  C'a( ·h n e w  

O c t a\'e- B n. n d  An alyz r .  

- .J . .J . FA 1 .\ � J n. 

G E N E R A L  R A D I O  C O M PA N Y 
2 7 5 M A S S AC H U SETT S A VEN UE 

CA M B R ID GE 3 9  M A S SAC H U S E TT S  

TE LE P H ONE : TR o w b r i d g e  6 - 4 4 0 0 

B R A N C H  E N G I N E E R I N G  O F F I C E S  

N E W Y O R K  6 ,  N E W  Y O R K  

9 0  W E S T  S T R E E T  

T E L . - W O r t h  4 - 2 7 2 2  

L O S  A N G E L E S  3 8 ,  C A L I F O R N I A 

1 0 0 0  N O R T H  S E W A R D  S T R E E T  

T E L . - H O l l y w o o d  9 - 6 2 0 1 

C H I C A G 0  5 ,  I L L I N O I S  

9 2 0  S O U T H  M I C H I G A N  A V E N U E  

T E L . - W A b a s h  2 - 3 8 2 0  

P H I L A D E L P H I A  O F F I C E  

1 1 5 0 Y O R K  R O A D  

A B I N G T O N ,  P E N N S Y L V A N I A  

T E L  .-H A n c o  c k 4 - 7 4 I 9 

S I L V E R  S P R I N G , M A R Y L A N D  

8 0 5 5  1 3 t h  S T R E E T  

T E L . - J U n i p e r  5 - 1 0 8 8  
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