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PROGRESS IN 
GENERATOR 

SIGNAL 
DESIGN 

e FOURT E E N  YE ARS IS A LONG 

T I M E in radio histor . These y ars have 
seen the adoption by the industry of com
plete a-c op ration, the single tuning con
trol, the sup rheterodyne circuit, short-wave 
bands, the high-pmvered output stage, the 
dynamic loudsp aker, the diode detector, 

and the automatic volume control, not to mention the countless other 
refinements of circuit and design which ha e be n added from year to 
year and which brought the pre-war home-type recei er to a point of 
p rfection and low o t undreamed of fourteen ears ago. Similar 
progress has been made in. commercial, military, and communications 
equipment, including tr mendous l y impro ed s n itivity with lower 
noise level and high selectiv ity . Such rapid development has been made 
possible only by the availability of sui table mea uring ins·truments, 
which have allowed definite and accurate evaluation of the various 
factors involved in re eiver performance . E act measurements of 
receiver performan ce have eliminated the gues work from receiver 

Fie RE 1. Panel view of the TYPE 805-A Standard-Signal Generato1·. 
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GENERAL RADIO 2 
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FIG 'RE 2. Elementary chematic circuit diagram of the TYPE 805-

ignal Generator. 
tandard-

design and re ulted in a high d gree o.f 
, tandardization and uniformity in the 
industry. 

Ju t fom·t n ears ago the General 
Radio Company announced the TYPE 
4,03 Standard-Signal Generator, the fir t 
commercial instrum nt of its type. To 
radio manufac urer , thi early signal 
g nerator was the fir t commercially 
available means of n1ea uring quanti
tatively the performance of their 
re ei er .It was one of the fu·st standard
izing influenc s in an industry who e ad-

rtising claims were not e actly modest. 
To quote from the original announ e
ment of the TYPE 403, ((The inadequacy 
o.f such ratings as (coa t-to-coa t recep
tion every night' becomes appar nt a 
the Barnum era pas es." 

In succeeding years the range, versa
tility, and accuracy of signal generator 
ha e b en progre ively improved, and 
models have b en de elop d to meet def
inite r quirem nts of frequency range, 
ac urac , et . or ome time, however, 
ther ha been a ne d for an a mplitude 
1nodulated ignal gen rator in the fr -
quen range up to 50 m gacy le , that 
' ould b ui table for Le ting all type of 
re e·1 rs, ranging from p ial militar 
equipm nt to high-fidelity hr ad a t 
set , and that ould b old at a rea-

onabl price. 
t the b ginning of th war in Europ , 

one of merica's larg st re ei er manu
fa lurer a k d the Gen ral Radi om-

pany to und rtake the design and man
ufa ture o.f such an instrum en t. This wa 
don , and a number o:f the ne .v- genera
tors were in use in war produ tion 1 ng 
before Pearl Harbor. A modi£. ation of 
tbi generator with further refinemen s 
is now availahl as th T PE 805-

Standard-Signal G n rator. 
Since the generator " a de igned for 

u e in the quantity production of re-
ei ers for the armed forces, it was nec

e ary that high-qualit performan be 
combined with ea e of operation, rug-
gedn s, and freedom fr m unne ar 
fril] . Modern de ign and quantity man
ufa turing ha e made i pos ible to 
pri e tbi in trument con iderably h -

low what has hitherto been on id r d 
normal for an in trument of thi cla . 

Among th important featur o{ thi 
ne" gen rator ar the following: 

(1) Wid :frequency range (16 kiJ -

cl to 50 megacy I s). 
(2) lligh-ratio dial dr· for ac 'Lu-al 

s 1 cti it ur 
(3) Wide rang f ou Lpu L ol tao· (O. I 

m.i ro ol t Lo 2 oh ) . 
(4) n Lant imp dan<'e o er entire 

ou Lput oltag rang . 

(5) Ternunat d cabl .. Lo reduce re
fle t ion error . 

(6) Panel n1et r reading p r ntag 
m dulation and utpuL olta dir ti 

and continuou ly. 
(7) D gen ra ti modulating oscil-

lator and modulator. 
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(8) H igh -le el high-p v r modula
tion. 

(9) Practi al lim.ination of frequency 
inod ula ti on. 

(10) lectronic voltage r gulation of 

the power suppl . 

EL ECT RICAL CIRCUIT 

In rder to pro ide the highest degre 
f performan e with th simple t equip-

1nent, the signa g nerator is of the 
ma ter-o illator, power-amplifier t pe 

with a tuned output circui . To lim
ina te frequency modulation witl out the 
u e of a buffer stage, the o illator run 
at a relati ly high-power le l nearl 
a high as the amplifie1·, and i coupled 
to the amplifier only ery loos ly. Am
plitude modulation i accomplished in 
the plate circuit of the amplifier, thus 
providing high-quality modulation over 
the entire range of the instrument. 
Proper damping of the output circuit 

c li:rninates side-band cutting. 
Figure 2 i a impJified block diagram 

'ving the elemental operation of the 
circuit. ln designing the g nerator, an 

3 EXPERIMENTER 

attempt' as made Lo ke p everything a 
imple a wa mpatible with th cl -
ired performan e. The generat r, Lb re

fore doe not in olve elaborat or n w 

circuit , but ra th r repre nt a ·ombi
nation of ound engineering principle .  

u ed to the bes L ad an Lage. 

TUNED CIRCUIT S 

Figure 3 how a back view of the in-

trumen t with the hield rem d. The 
o ·ciJlator and amplifier ·tions are 
i dentical except for a few minor clif

f rences. Each us s a t pe 1614 beam 
po"' er tube, a onden er which provide 
a logarithmic frequency variation, and a 
coil turret. 

A sociat d " ith the c il for ea h 
range 1 an individual trimmer con
den er and an adjustable iron-du t or , 
so ·that ea h range can be adj u ted Lo 

track with a pre-engra ed dial scale. 
One blank coil position i provided on 

ach of th turr ts so that an xtra 
rang an be added for any parlit'ular 
purpo e. 

1<'1GURE 3. Interior· view of the ignal ,., ·nerator. 

.. 
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G E N E R A L_ R A D I 0 4 

AH oI the rang ex· pting that for Lh 
high t frequ nc are dire t multiple oI 
lower-fr quen y rang that a min

imum numb r of dial cale is required . 
The total frequenc range i covered on 

even sets of co"l . ll fr qu n ies are 
direct r ading from the engra d panel 
dial, no calibrati n charts being ne -

es ar . 
The two main tuning onden ers have 

ca t frame and ball b arings, and the 

pla te are ha ped to gi a logarithm i 
frequency ale. These condensers are 
driven through a gear train which may 
b p erat db either of two knob . The 
fir t i used to chang quickly from one 
point on the dial to another . The s ond 
provide a slow-m tion reduction of 
100 : 1 and allows frequen y increment 
as small as 0.01 t o  be ad clirectl . 

M ODULATION 

'J'h :modulating o illator of th' 
n gative·feedback R -C typ , pro iding 
good " avefor:m and drivin g through an 
amp1i fi r in luding a 6L6G t u be in a 
degenerati e circu i t . 0 i llat or fr"

quen ie of 400 and 1000 1 ar pro-

ided, and pro :ision is also made for 
modu lating from au xternal ource. The 
mo ulation 1 continuousl y ariahle 
from 0 up to 100 and for the broadca L 
and high r frequencies the chara ter
istic is uh tanti ally flat fTom 50 des 
to 7000 cy l . Modulation at me w hat 
lower levels can be obtained at audio 
frequencie abo e and below the 

limits. The frequen y modulation i o 
low a to be undet table by ordinar 
mean . 

Percentage modulation i indica ted di
rectly by a acuum-tu be oltmeter con
nected to the output of the 1nodulator. 
The p late voltage are held on taut b 
an el ctronic, erie -type regulator, uti 

lizing t' o t p 2A3 tu be ontroJl d b 

a VR-150-30 regul ator tube. Thi pro
vide accurac in the modulation cali
brati n and also eli minat the effe l or 
an flu Lualion of ]in o1tage ·within 
the rang from 105 to 125 oi ls. ny 
power -l i ne fr qu nc from 40 Lo 60 

cl ma be u ed, and th pow r trans
form r can al o be r ·cm i. nectcd for use 
on 2 10-250 ol t line 

OUTPUT CIRCUIT 

Th· oulpul cin;uil of th� g·n ralor 
pres nt a con id rabl ]1npro ement 

over pre iou inodel . The tuned plat 
ircui t of th an1plifier J ed direc L I  

through a couplin g coil Lo a ·on tanl-
1mp anc" l pe, /\yrton-Pen· _, ouncl 

olum •ontrol. Th · ·onstan L impedance 

feature eliminate an r a ·tion of the 

Frc RE 4. View of the oil as em..bly for one 
of the tuned circuit . 

www.americanradiohistory.com

www.americanradiohistory.com


conlrol on the r-f amplifie1·, but th 
output- olt age calibration does nol de
pend upon this control, ince the out put 

lLag m ter follow it in Lhe ircui t. 
The output volL age is ind ic.ated di

recLly on a panel meter ha ing shaped 
pole piece g1vmg a emi logarith mic 
seal·. Thi meter is dri en by an a erag -
L p vacuum-·Lube oltmeter circuit 
' hi h mea ure dire tly the input olt
age to the tep -by- tep attenuator. In 
prac Lice, then, the olume control j 

u d to adjust this voltage, and the 
aL tenuator i calibrat d a a multip]i r. 

o lid e-wire calibrations enter into the 
output reading what oever. Since t he 
Lube oltmeter ir uit read a erage 

o1 Lag , it i unaffi modulation 
and read correctly whether or not the 

ignal i modu la t d. 
Th Lep-b - tep aLtenuator, e clo ed 

in Lhe ca t "mousetrap ' hou ing, i a 
further d elopmen t o f tho e used in the 
TYPE 603 and 605 Si gnal Gene ·ator 
and has e en steps, pro iding successive 
di idin g factor o( 10 : 1 in ou t put 

h age. l�or all sett" g of thi alten
ualor Lhe output i1np dance at the panel 
ja k i 75 ohms. This 1naLches t he 75-
ohm onne ting abl , whi h i Ler
n1inalc] jn a · i tance of 75 hm , t hu 
eliminating reflections and Lheir on 
qu n t  errors. The nel ouLpul impedance 
a t  th t rininatio unit i , a cording] , 
37.5 oh1n. , and the panel meter reads 
d irec tl y in terms of t he v olLage a ro s 
ti.ii imp dan 

The t ennina tin g uni L i also pro i led 
'itha olLage di id rforpro iding out-

1 ul i 1n p edan e o( 7.1 and .75 oh m , 
' i th 1/10 and 1/100 t he normal outpu L 

olL age , respectively. These ]ow im
p edance are par t ic ul arly u eCul in Le t

ing Joop r cei er . Th L rminating uni t 

Fie "RE 5. View of the attenuRtor wi·Lb Lhe 
cover of t.he multiplier hou ing remo ed. 
A·t t.h t.op j t.be Ayrton-Pet-ry-wound 

0111.put ontrol. 

5 EXPERIMENTER 

al o equipp d wj Lh a Landard I RE 

and RM dumm antenn a. Th max
imum ou tput olta ge a ailable from Lh' 
signal generator - 2 ol t s at 37.5 ohm, 
- is su:ffi ient for Le ting mo t high-levei 
d t ctor ir ui t and imilar typ s o( 
equipm nt. The minimum voll age 0.1 
microv0lt, repre ents the best that t h  
present state of th art requires. Leakage 
fro1n the gen rator i kep t ' ell below 
tm l vel. 

MOUNTING 

Th comp] te signal gen rator is n
do ed in a black wrinkle fini h, l "l 

abin t ,  with fu ll pro vi ion for proper 
vefftilation and hielding. The modula
tion input terminal , power- upp l l ad , 

L ., are completely filtered. 

OPERATING FEATURES 

The advantage of t he TYPE 805-A 

La n .dard -Si gnal Ge nera tor can only be 
appre ia ted through a tual op ration of 
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GENERAL RADIO 6 

Fr R 6. Vi w f lbe abl Lerminating unit r mo ed from it hou ing. 

one of these unit . Th u ual difficultie 
du Lo fr quency modulation, cah]e 

rr r , e Le., are entirely ab ent for all 
pra ti al m a urem. nt . Th range 
swit h i  ea ily and qui kly operated, the 
main frequ nc dial can be turned 
qui kly to any desired point and incre
ments mea ured with a high degree of 
accuracy, po er-line fluctuations do not 
af£ ct th operation of th generator, th 
per entage-modulation and output-

oltage e ttings are conLinuou ly i ible 
and dir ct reading, and the attenuator 

impedance does not change ' ith etting. 
Th modulation percentage and the out
put voltage do not change rapidl a th 
tuning is varied. While the gen rator 
are of a type whi h in pre-war days 
would be considered only for high
quality aboratory u e, the tric re
quirements of war produ tion ha e n -
cessitated their u e in a wide range of 
a tual production work. In such app1i
cation , of our , ease and simplicity of 
op rati n a ·e of prime import anc . 

-11. Jl . S 'OTT 

SPECI FICATIONS 

Carrier Frequency Range : 16 kilo Jc to 
50 megac clc , o er d in se en direct-reading 
rano- , a foll w : 16 to 50 kc, 50 to 160 k , 160 
to Sl 0 k , 0.5 to 1.6 M , 1.6 to 5.0 Mc, 5.0 to 
J 6 lVlc, 16 to 50 M par rang po i Lion i 

pro ided o that. a p ial ct of coil· an he in-
Lall d if de ired. 

Frequency Calibration: Ea ·h rang i dire t 
r ·a<ling lo an a cnra of ±I / of the indicated 
fr qn n<'y, c cept for th lowe t freq11<'nc 
range, where the a ·ura y is 2 %. 

Incremental Frequency Dial: slow-m0Lio11 
v rni r dri c dial is provid d, b mram; of 
which frequf>n increment a small as 0.01 S" 
ma be outai11ed. 

Output Voltage Range: onLinuou ly ad
justabl from O.J micro oh to 2 volts. he out
put voltao-e (at: th terminalio11 of the 75-ohm 
out put cable) i

. 
indi aled hy a panel meter and 

sev C"n -point m ul Li pl ier. 

Output System: Tb out put imp dan at the 
panel ja k i 75 ohm , re i tive. 75-ohm out· 
p11l cable i pro id d, t g th r with a term..ina
Lion unit tha furni Ii s con Lant outpu·t im
p1·1la11c<-s of 37_5, 7_ l. and 0.75 ohm . Thf" cali-

lJt·atiou f the pan 1 vohmeter-multiplin com
bination i in tenn of L he oltage aero th<· 
37.5-ohm output. When the 7.1 and 0.75-ohm 
positions ar u ed, ·Lhe indi at d output voltage 
mu t b di ided b 10 and 100, re pecti cly. 
A t.anda.i-d dum_my antenna output i al o 
availab le at th termination unit. 

Accuracy of Output Calibration: 
Below 3 Mc± 3 0 ±0.l micro o il 

3 to 10 M ± 5 /c ±0.2 mi r volt 
I 0 to 30 Mc ± I 0 ;7,i ±0.4 micro It 

30 to 50 Mc± 20% ±0.8 microvolt 
Mod U I at i On*: ontinu us)y v ar i a ble from 0 Lo 
100 . The per entage of modulation is indi

cated by a panel meter to an a of 
±103 of ·Lhe meter reading U[ t 80 

Int mal modulation i a aiJabl a 400 
cycle and 1000 cy les, accurate in fr quen 
within ±5c '. 

The g n rater can b modulated b an x· 
t rnal o cil1ator. ppro imat ly 5 volts aero s 
500,000 ohms are r quired for 80 moduJation. 
Th over-all modulation charact ri ti flat 

*Ry .means of a minor :111 dilieution, it iR po�P.ible to 111od-
11late tb inHLr11me11I x1er11<1ll) wiLli �ig11al• lia v i11g sleer> 
'"a' r fronlf'. 
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with in ±� d 11 from 50 ·y ·Jes to 7000 y ·le • u t 
·an-ier fr quen ·i s abc 0.5 m ·gacycl . 

Frequency Modulation: Negligible for all 
pract ical purposes . 
Distortion and Noise Leve I : The en e lo 
di "torti on at: a m dulation 1 eJ of 80 i le 
than 5 0 at l M carri r frequency. 
noi e I el is at least 40 db be1ow 80 0 
ulat:ion. 
Stray Fie Ids : Radi -fr quency 1 akage field 
are ompl tely negligible with re pect to 
th calibrated output voltage, at all le eJs down 
to 0.5 µ . At t:he higher frequen i , and for 
ontput s tting b l ow 0.5 µ , a ei-y mall 
amount of 1 akage may be d t ted within a 
few inches of the panel, but the 3-foot output 

able allows the re ei r under test to be kept 
well b ond this field. 
P o We r S u pp I y : The in trument op rat from 
an 40 Lo 60 Je, 1 5- olt (or 230-volt) line. 
An lectronic voltage regulator compensa-te for 
lin voltage Huctuation from 105 to 125 ohs 

T pe 

805-A t* 

7 EXPE RIMENTE R 

(or from �10 to 250 olt. ) . maximum i11p11t 
pow r of 180 watt i r-equii·ed. 

Tubes: Supplied with in t1·um nt: 
--type 1614 1-typ 6SF. 
J - L pe 6 8-G 1- typ VR-150-3 
1 -t pe 6L6- , ] - type 955 
J -typ ST4 I - type 6H6 

2 - t pe 2 3 l - S I ania Ballas t 
Lamp . 2 

Accessor i es Suppl i ed: Se n-foot li11e c n
ne?tor cord, pare pilot lamp and fuses, 

h1 Id cl output cable ancl termination unit, 
and on TYPE 274-M Plug . 
Mounting: The pan l i bJa k rackl fini:.;;hf'd 
and the abin 1. i. black wrinkl frni h. 
Dimens i ons: (Height) 16 x (width) 33 :x 
(depth) 12 inch , o er-all . 
Net Weight: 120 p u ds, appro_ imaL 1 • .  

Code J ord Price 

LEPER 850.00 

tThis instrument is licenl!ed under patents of the American Telephone and Telegraph Compan sole! for utilization in 
research, investigation, measurement. testing, in truction, and development work in pure aud appli d science. 

*Although this signal generator has not heen publicly announced before, many ar akeady in ser ice, mainl. a the 
r suit of woC"d-of-mouth inforn1ation passed along from one user to anoth r. A large number of orders are on our books 
a• aiting shipment, so deliveries of new orders at the present time ar necessarily delay d. sers who are going 10 n ed th 
instrument are urged 1:0 apply the best possible priority rating to their order because under present t>ondi.tion� F1hip111e11L 
on priority ratings lower than A -1 are very uncertain. 

O RDERS FOR RE PL ACEME T PARTS 

e IN ORDER TO AS S IS T  CUS 

T 0 M E R S who er ice their own G n-
ral Radi instrum n ts, we maintain a 

. mall to k of replacement part for 

most major instrument . R pla ment 
parts ar ju t a car e a ne' in Lru
n1 nt . Th refore, if this tock of re-
placement part L b [ 1na, imu1n 
. er ic Lo jndu Lr it . ar that 
each cu Lo1n r onler onl nough for hi. 
imn1ediaLe need . 0 er-ordering onl 
pr ents om other u er from gelling 
badJ -n ed d r plac m n t  . 

Man r placements are of Landa1·d 
lnanufactur . mong these are va ·uu1n 
tubes, pilot lamps, and fu e . Whenever 
po ibl , th e hould b purchased lo
call , be au our Lock i limi Led and j 
earmarked for u in new in trument . 

Where tub a1· 
se]e ted, th y 

ordered fro1n u . 

critical and mu. t b 
hou ld, of COllr e, b 

Replacement output cables and inLt>r
connecting ables can no longer be . up
plied, because of the horLag of rubber 
and opper. When abl. fail, attach the 
old end fittings to whale er . ub. ti Lu Le 
condu Lor ou ean gel Lo clo the jol1 
ad quaL �I · .  If the e1 d fit t in g ar· dam
ag d r mi siHg, \\e c·an . uppl n -

placement . 
For the same rea on, 'H' are no lonp-er 

able Lo uppl repla m nt po, .. r cord
and- lug a mbli for our in Lrmnent . 

If your pow r cord fail r place it with 
any of the type ava·lable on Lh 1 nark t. 

Th mal pl 1g i readily obtainable, but 
the mall female plug ma b LiffieulL to 
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GENERAL RADIO 8 

olJLain loea1l . A ati fa ·Lor repla�e -
1TI<'lll i Lhe L pe 2173 lnanu fa tur d by 
Lhe Gen ral 11,l ctrie Compan , Bridge 
porl, Conncetieut. 

Our s l oek of replae 1n n l  balleries 
i. _'hau, Led, ancl no more can b ob-
1 ainecl . IC L he correct typ cannot b ob
Lained lo ·all . uh titute m.ust be used. 
While ome in Lrum.ent can be operated 
a ti factoril y from e,'ternal ha tterie , 

ithout any particular pre aution , in 
other th r bl mi complicated by the 
n cessity for complete hielding of -th 
power u ppl y. We hop to ha more on 

thi subject in a forth om.ing i ue of the 

Experimenter. 

El ctrical indi ating in trum nt (me
t r ) are hard ·to g t. pr duction of 

the instrument manufa turer i pra -

ti all all allocated to new ' ar equip
ment. R pair , how er, an . till b 
handJed in a few" k., and '"e urge Lha1. 

dan1aged m l r be r lurnec l L u. for 

i· pair. 
We hope that our customers will 

operate with u in keeping th ir replace
m n t  part order within rea onable fig
ure . t pres nt, e ery order i becked 
again t our serial-number recor and 
order for e ce siv quantitie are 

aril re du ed or re fu d. Only in thi 

wa can replacement b upplied to all 
' ho need them ' ith a :minimum dela . 

- H. H. D 1-YE<;;; 

SEL L US YOUR UNUSE D PARTS 

e WHEN G ENER AL RAD I 0 cir
cuit components such as V ariac , rh o-

ta t , ad re is tor , and decade con-
den r are built into another manufac
tur r's equipment � knob or dials are 

ometimes removed by th manufac
tur r and repla d by item wbi h con
form hi tand ard de ign. We an use 

·the e General Radio part . Th y are built 
of scarce materials. If you have accum u -
lated surplu part in thi way, r turn 
them to u and credit will be allo d, 

provided of ur e that the part ar ln 
good condition. Plea writ our Ser ice 
D partment for hip ing in lruction. 

and credit allowance . 

T
HE General Radio EXPERIMENTER is m.ailed without charge each 

month to engineers scientist , technicians, and other intere ted in 

comm.unication-frequency rrtea urernent and control problems. When 

ending requests for subscriptions and addre s-change notices, please 

supply the following inforn1. a tion : narrte, corn pany name, company ad

dress, t ype of business company is engaged in, and title or position of 

individual. 

GENERAL RADIO COMPANY 
30 STATE STREET CAMBRIDG E A, MASSACHUSETTS 

BRANCH ENGINEERING OFFICES 

90 WEST STREET, NEW YORK CITY 

1000 NORTH SEWARD STREET, LOS ANGELES, CALIFORNIA 

·:::· 
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