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A POCKET-SIZE TRANSISTOR OSCILLATOR 

FOR AUDIO-FREQUENCY TESTING 

• FOR SEVERAL YEARS , the Gen~ 
eml Radio Company has carried on an 
e.xperimental development. program in 
transistor circuits and their applica­
tions. The first instrument to result fl"Om 
this program is tbe TYPE 1307-A Tran­
sistor Oscillator, a pocket..s.ize source of 
lest voltage at 400 and LOoo cycles. 

Completely self-contained, including 
uattcries and output meter, it can be 
easily held in the hand, as shown in Fig­
ure 1. The small and convenient. size of 
this oscillator, together with its output 
meter (an ullusual feature in so small 
an oscillator), makes it an extremely use­
ful lest device. Because of its small size, 
it ili' easy to C/UTy and use in all)' loca­
tion, particularly in the field, where 
transportation is usually a problem n.nd 
stable power lines are rarc. The output 
meter makes possible qU:l.ntitalh·e tests, 
such as supplying a known Cll1ibmlion 
voltage to the TYPE 1552-A Sound-Level 
Calibrator for standardizing sound­
measuring equipment, as shown in Fig­
ure 3. Others include making continuit.y 
checks of audio equipment, selling op­
erating levels, che<:king the sensitivity 
of oscillographs, lind making preliminary 

figu •• 1. Vi.w of th . Trani litor Olc; 'I<.Io •. 

calibrations of electronic systems. It is 
also a convenient power source for bridge 
measurements at 400 and 1000 cycles. 

Circuit 

As shown in the schematic diagram of 
Figura 2, the TYPE 1307-A Transistor 
Oscillator uses a P-;\I-P jlUlCtion tran­
sistor in a Hartley oscillator circuit. T he 
inductor of this tuned circuit is an iron­
cored coil with an air gap. The coil is 
Ll ivided into two parts to aid in obtaining 
the proper d-c operating voltages 011 the 
transistor, hut the large by-pll.SS ca­
pacitor connects the two parts in series 
for the oscillatory currcnts. The tuning 
capacitor is connected across the full 
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coil for ·IOO-cycle operation, and it is 
switchc<\ to be across only part of the 
coil for 1000 cycles. The control at the 
left in Figure 1 operates the switch for 
shifting the frequency. 

The circuit of Figure 2 is readily un­
tierstooti iu terms of the analogous vacu­
um-lube-triode circuit. Uere, the emitter 
of the transistor corresponds to the 
cathode of the vacuum tube; the base, 
to the griti ; and the collector, to tbe 
phte. The main part of the tuned circuit 
for 400-cycle operation is cOllnected be­
tween the base and collector (grid and 
plate), and the emitter (cntbooe) is COD­

nected to the coil at. a point. between 
those two elementa. The circuit obvi­
ously then is equivalent to 0. Hartley 
oscillator circuit. 

A germlillium diode is used IlS part of 
the circllit. that sets the bias voltage for 
I be base. The operating ebaracteristics 
of this diode approximate those of the 
('mitler-base junction of the transistor 
so tba.t oscillations will start for 0. wider 
r!l.nge of temperature, of battery voltage, 
u.nd of transistors tban is readily p0s.­

sible with a linear-resistor in tbe bias . ., 
CircUIt. 

(;OI.L£(;TOII 

UUTrEII 

IIIOD!T 

-"fl LEVi:L 

FlglI •• 3 . Th . T ... nl i"o< 0 .. 111010. IIs.d o s ° Ion . 
1011 ••• for Ih. Typ. 1552_A. Sound_L ..... 1 C .. Ub.ol ... 
10 Iiondordiu 110. Typ. U51 _A. Sound-l .... _ M." •• 

A slUaU resistance in the emitter cir­
cuit provides degcnerz\live feedback to 
improve lilC waveform of the oscillat.ioll . 
As much feedback is used as is consistent 
with the output requirements and relia­
bility of stanillg. 

Inductor 

The inductor used fo r the lUlled cir­
cuit was choscn on the basis of tl com­
promise between size and low losses. A 
large coil with low losses leads to good 
efficiency and possible low distorti(l~ in 
the output W!wc. Bu t a rdatively small 
inductor was desired ill ortier to make 
tbe whole oscillator small. By the use of 
higb-quality iron, by careful selection 
of the air g:lP, and by setting the im­
pedance at the correct level, the dis­
tortion ill the output wave was held to 
5% even with reasonably efficienl ~CII 

cration of the signnl. lIs ing II. "pOSlage­
stampll coi l. 

'D. E. Thoro .. , ·' I..., .. -Dn,n T ....... tor "",110 0..,,1. 
1._:' 1_ 1 N B •. -to. I I; Noytmt-. 19.>2. pp 1385-
13II~ 

Fig",. 2 . Simpllfl . d «h.moll. circuli diog,oM 0 1 110 . 
T.Onll"o.O .. lIIolo<. 
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, 
Output Circuit 

The inductor is also used as an output 
transformer for supplying a 6(l().ohm 
load. onc of the standard impedance 
loads for audio-frequencies. For efficient 
energy transfer, the lond is coupled dip 
rectly to the oscillator. As u rcsult of this 
dircct coupling, a reactive load will shift 
the frequency of oscillation. Advltlltagc 
can 00 taken of this effect, if onc desires 
to shift the oscillator frequency by A 

small amOUllt from the nominal values 
of 400 and 1000 cps, although normally 
nn efTect. of the load 011 the frequency of 
oscillation is somewhat of n disadvan­
tage. III a.ctmli practice, however, t.he 
effect. of the load is relatively smnll , be­
cause of the low source impedlUicc of the 
oscillator output. If the load is resistive, 
the frequency is csscntially indcl>end­
eDt of the load. E,-cn as Iowa reac tance 
as 400 ohms at '100 cps (that of 8. one­
microfarad capucitor) shifts the fre-­
quency by less than 10%. 

The oulput volt.age can be scI.. by an 
adjustnble resistallce in series with the 
battery supply. This circuit armngc­
ment COllscrves battery life whcn only 
low output. is needed. T he output. con­
trol is on the right in Figure I. The m:t..xi­
mum output is at least 2 volts across il. 

()()O.....Jhm load. 
The rectifier-type voltmeter, 3 volts 

full scale, indicates the output voltage. 
As a good compromise between small 
site and good readability of scale, a 
27'2" meter was chosen. This metcr sizc 
was one important factor in determining 
the ultimate size of the instrument, lUI 

CORRECTION 
Tho Ilrire or the Tn!:: 157().AJ.~ f find 

Tff'llt IS7().AJI.\1 AlItmllluic VoltfllCc 
n~gul'lIOr i/! $465. The pri{'e or $0170 
given ill L'18t. month'/! E~perjme'tler is in 
error. 

AU G U S T , 1'1'5 4 

call readily be seen from the picture of 
I"igure I . 

Battery 
T he trunsistol· oscillator hIlS a much 

Ix-ttcr ovC'r-ali eiliciC'llcy t.han can be 
obtained with a vacuum-tube oscillator, 
because of the l)OwC'r required to hellL 
the filament of the vacuum tube. 'fhc 
good efficiency m('nns low battery drain 
and long battery life. The average life of 
the three mercury batteries used is over 
100 hours. 

The battery circuit is opcncU by set­
ting the FREQU ENCY control switch in the 
O FF position. No warm-lip time is re­
quired fOI" t h is oscillator so that the 
switch can normally be left OFF e.xcept 
when the oscillator is llctual1y being used . 

Carrying Case 

The over-all size of t.he TYPE 1307-A 
Transistor Oscillator is identical with 
that of the 1'YI'~: 1555-A Sound-Survey 
Meter, and hence the BUrne carrying: 
case can be used , lUI shown iu Figure ,I. 
For fi eld use, the case pl"ovides both PI"O­
tcction and ('I\..,c of ,·:tIT.ving,. 

.\n'\ol.]) P~:<n: ll !'lO'\ 

FIIU'. 4 . n •• " ... ,,1110. O lclll .. ,or fli. In'" th . ..... . 
. .. n .... n l.n'l . .. 'h ••• .....,Inl . .... DO th. SDund.Su ..... y M.,.,. 
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G E NERAL RADIO E X ,ERIMENTER 4 

SPECIFICATIONS 
f •• quo"c." 400 find 1000 l)yclC!'l accuml.e to 
±:I% Ilt 2 vo[tll output into !II GOIJ...ohm re6istive 
101ld. The frt.'<IuClwy decrclI1!C8 slightly with 
inc~aae in oul(Jut lev('1. A rClI.ctive load will 
Khift the frequency, siuce the loud is coupled 
dirl'Ctly into the tuned <li rcuit. 
Output: Adjustahle. Mn.ximum output is at 
IClI<lt 2 volt<! aef'Oflll OOO-ohm lond. 

Oill""I ,, .. : T..('SII thll.lI 5% Ilt 400 e and lit 2 volt<! 
II.tl1ll:13lj()(}-(Jhm load. It may be slightlY higher 
!l.t 1000 e. 
Voltm. '.r. 3 \'oltil fill! aenle. clIlibrllU!d diret:tly 
in volts at the output terminals. 

Typ' 

Ourpur CI.cull: Thc output cable is wrminated 
in a 274-MU double plug. No conn~'etiOIl is 
madc to the ell.lle. 
8011 •• 10,: T hree mercury A b:\tt ... riC!! (Mallory 
RM·l or equivalent) nre supplied. 
T,,,". ltlor: One P-N-P jUlletion trftnsistor (RlIy­
thooll T ype 721 or ~'<Iuiva1ent) is supplioo. 
c" .. , Alumillum, black 6niijh. 
C""'I'lnll C" .. : A lellther c~ with strllp/! is 
lI\'llilable, T ypE 15S5-P I. 
Dlm . ... lo".: 6 x 3}8 )( 2J.i inchea ouer-all, but 
exc:luding output cable. 
N. r W. III"r, 1 pound, 14 ounCC8, with balteTiC!!. 

Code Word 

1307_. 
1555.' 1 1 

T." ".I&" .. 0 .. 111"'0 • ..••.••••••..•••....••... ··1 
loorh •• CO"'l' Inll C"IO .............•• • .......... 

OMEGA 
CMlER 

$88.00 
10.00 

SOUND-SURVEY METER AS AN AID TO 

CHORAL DIRECTORS 

In the April, 1952, issue of the Gen.eral 
Radio Experimfmler, Dr. Arnold Peterson 
described the 1''{Pf) 1555-A Sound-Sur­
vey Meter and suggested many uses for 
the instrument. In this note still another 
application of this versatile instrument 
is pointed out: it is a valuable aid in 
teaching pt'opcr control of volume to 
choral groups. 

As a teaching aid, the meter is best 
mounted within view of the singers so 
that they can see the result themselves. 
The novelty of the situation appeals to 
students, and they seem more eager to 
correct a defect when it is implied by an 
impersonal meter reading than when it 
is pointed out by a di rector. 

Consider now some specific applica-
tions. T he untrained car - and most 
choral groups have an abundance of 
them - has little concept of the d is-­
tinction hetween mezzofortc and forte. 
The question is " How loud is loud)' '' But 
once a sound-level criterion has been cs­
tab]jshed, the question is answered. The 
level of an unchanging tone may be 
easily read on the Sound-Survey ]\'[eter 
by simply zeroing the meter with the 
level adjustment knob. And by prac­
ticing with the meter, a group may be 
taught to produce closely any indicated 
volume level. Such an approach - al­
though it may not appeal to a finished -
musician - is very effective ill teaching 
fundamentals. 
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, 
Many singers nrc defi.cient in volume 

fange. A great. help in overcoming this 
defect is to point out the norMal varia­
t.ion ill volume range a.nd t.hen to allolV 
the student. to utilize the Sound-Survey 
Meter to record his present ubility in 
that r(Jgard, am i also to note his 1m· 
provcment from t ime to ti me. 

But. perhaps the Sound-Survey Meter 
is best appreciated by a choral director 
when he applies it. to the problem of ob­
lain ing volume balance among sections 
in polyphonic music. A factor cont.ribut,.. 
ing to I,he difficulty of obtaining !.onnl 
balance is the fact that most. singers arc 
not adequately aware of the dependence 
of loudness on pitch, and tend rather 
to correlate physiological effort with 
loudness. Thus in a very loud passage 
('neh section tends to C.XCI't. its physio­
logical maximum. with the result that 
the first tenors far ou Lbala nce the basses, 
completely destroying the Lonal blend . 
Over the normal fre<luency and volumf' 
I'Ilngc of chorn l mllsic, the instrument 
with Lhe function swiLch in the B posi ~ 

tion iHuicatcs quite wcllll'hen n loudness 
balance at. different frequencies is 
achieved. TIy usc of the Sound-Survey 
Meter, the singers can sec for themselves 
the relative loud ness of t.hei r " maxi mum 
effort." at. different pitches. The problem, 
once understood , is half solved . 

I n general, the tenor sections have the 
Ilbilit,y to geL louder than the bass sec­
tions. Therefore, if volu me balance is i.o 
be maintained , the tenors mllsL rest.ndn 
thcmselves somewhat. uppose that, in :l 

given musical passage the first lenors are 
too out.st.anding. Using t.he Sound-Sur­
vey M eter, thl:' director may quickJy 
sholl' them not only that. they afe too 
loud, but also exactly how loud they 
must. be in Qrder to blend wiLh UHlothel· 
sections. 

Considering its many applications, the 
Sound-SuJ'vey l\leter deserves to be part. 
of t he standard equipmen t of choral di~ 
rectors. And indccJ it would seem l,hat, 
band nnd orchest.m dir'ectors could 
profitnbly make simil!\r use I)f I.he irr­
stl'ument. 

- DnOTUER nO~L4. RD IhRTIiEI. 

Physics Department 
St. Edward's University 
Austin, Texas 

ErJilor'~ Nott: 
We are glud W he nble to publi.sh this fHt l cJ~ 

on the val ue of the Sound-Survey Meter to 
ehor!!.l diNleLOra. Qne of the difficulties erU,()lIn­
tercd in writing aoollt SOllnd meaaurem('nts 
in the musienl field is thc difference in meuning 
attached to such words II.'! "loudrie!lll" by t,he 
mllllicio.n and the physit:ist. Similarly, tbo 
word "volume" ball no etandard definition, but 
is nevertheless n ddill ilc, fllthough IIOllle .... hat 
intangible, psychological eh:lf:tct('risti(, of 
music. As the f1uthor pointJl out, by (ls til bli~h~ 
ing a sound-level cri t ('riOIl. one eun, 'IS "'­
pract ical mutter, igllore t ill' definition&.. 

CATALOGS FOR STUDEN T USE 
Colleges and engineering schools have 

often inqu ired about the availability of 
our geneml catalog for student use. 
While tho cost of our catalog precludes 
regular distributioll to students, wo often 
have available, when l\ new edit ion ispub­
lished, a quantity of t be previous edition. 

At. p l·cscnl. \\'e have on hand a con~ 

siderable ntlmbcl' of Our 195 1 Catalog 
l\ll 's, and we shall he gbd to furni sh 
them to teachers for classroom (Ir stu­
dent use as long a.s tho supply lasts. 
Please request. thcm Oil your depart­
ment lettcl'hcl\d staling t l J(~ quantity 
desired a.nd the poi nt 1() which shipment 
should be mnde, 
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GENERAl RA DIO EXPERIMENTER • 
WE SELL DIRECT 

The General Radio Company main­
tains no sales agencies in the United 
Stat.es, but distributes its products di­
rectly to the user on a net-price basis. 
Thc Company maintains factory branch 
offices in several major cities of the 
United Stales which are staffed by 
skilled, fnctory-trained engineers. 

bridge or to the branch office nearest 
you. All correspondence receives indi­
vidual and immediate attention. 

Your inquiries are welcome and may 
be directed to the main office at Cam-

For your information, we are listing 
below the members of our Sales En­
ginccring Staff. When you need techn ical 
or commercial informa.tion about Gen­
eral Radio products, get in touch wil h 
one of these mell. They are as ncar to you 
as your telephone or the nearest mailbox. 

Main Office 
275 MassachuseHs Avenue Cambridg e 39, ManachuseHs 

A . f. ThI ...... 

R. B. Richmond 

J. C. Gray 

TRawbridge 6-4400 

AnTIl Ult E. Tm EssEN, Vice-Pre81·;/enl Jor Sfllu 
B. E., Johns Hopkins University, 1926. 
Bell Tclc:phone Laboratories 1926-28; En­

gineer, Generll.l Radio Company, 1928; 
Commercilll Engineering J\bnnger, 1937; 
Vice-President, 1944. 

MYRON T . SM ITH, Saiu M(lnager 
S. B. nnd S. M. , Mi\lISIlehusctts Institute of 

Technology, 1931. 
Enllineer, General R.~dio Company, 1931; 

EnginOCT-in-Charge, New York Office, 
1934-Hl37; Loa Angelea Office, 1937-1940; 
Salca Enginlffiring Manager, 1944; Sule!! 
M lLfIager, 1953. 

STt:PHEN w. n.:BLOIS, Export Manager 
B.S., Cornell University, 1936. 
Lincoln E lectric Co., 1936--1937; Armco In­

tcrnatiOIlIlI, 193S-1941; Signu1 Corps, U. S. 
Army, 1941-1945; Engineer, Genersl Radio 
Company, 1946; Export Manngcr, 1953. 

ROBERT B. RICD.loIONO, Engi'flUr 
B. S., Northell8tern University, 1948. 
U. S. Army Air OJrpII, 19-13-1946; Engineer­

ing Dep:utment, Gencrlll R.adio Cornp!my. 
1948. 

,10111" C . GHoU, Enginur 
Wentworth Institute, 1937-1939; R. S. 

Northefll!tern UniveNlity, 1950. 
United AircraftOJrnp:UlY, 1939--1941: M.I.T, 

Radiation Laboratory, 194 1-1945; En­
gineering Department, Genoml Radio 
Compllny, 1950. 

ROIU:HT E. BAHD, Engineer 
B. S., Illinois Institute of Technoiogl ' 1942, 
Instructor in Eleetrical Engineering, . 1. T., 

1942-1943; U.S. N. R., 1944-1945; Ameri­
can Phenolic OJrporation, 1945-1948; 
Profe&lOr of Eleetricu.1 Engineering, Four­
nier lrurtitute of Technology, 1948-1952; 
Engineer, General Radio OJmpany, 1952. 

M. T. Smith 

S. W. 0 .8101s 

R. E. Bard 
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C. W. Homson 

W. R. Thur. 'on 

C. \VII.LIA.\I H .UlIU!iOS, e'lgincer 
Hobnrt College, 19"3. 
U. S" NorlhweIIU!rn Univ.,rsity, I~IU. 
U. S. N: n., 194~j Geners.! Electri~ConlpalLY I 

19-18, U. S. N. R, 1951-1952, Englllccr, 
Gcner:tl Radio Company. 11)53. 

R AJ,p u K. PETEK80N, Engi11U1' 
8 . S'I Tuft<! College, 1M7. 
StaJl(,1L1rdizing Lnborntory, Geneml Radio 

Company, 1947; Engineer, 1954. 

New York ORice 
90 Well Street, New Yo", 6 , N. Y. 

WOrth 4-2722 

WILLlUI R . T U URSTOS, Enginur-in--CluJrge 
S. B. and S. M., MlUlllaCbusetts Institute of 

Technology, 1943. 
Radiation Laboral.ory, M. I.T., 194.5; Engi­

neering Department, Ocner81 Radio Com­
pany, 19-13; New York Office, 1950. 

a .:ORGE G. Ross, Enginur, New York Office 
B. S., Northeastern University, 1942. 
U. S. Navy, 1943-1946. 
Stll.lld1ll'dizing Laborllt(lry, General Radio 

Company, 1945; Engineering Department, 
19-19; New York Olltce, 1950. 

West Coost Office 

1 . 1( . h' .. , on 

O. G. Ion 

1000 North Seward Street Los Angeles 38, Californio 

f. ~ol\d 

HOllywood 9·6201 

FR£O£IUCK IK£u.so, Bnginur-in-c.hargfl 
A. B., Hn.rvard College, 1933; Harvard Grlld­

uutc &:hool, 1034. 
EII§iuCt!r, General Radio CompallY, 1934; 

New York Office, 1037; l..os Angel C:!! Oflice, 
\040. 

hlolES G. IIOS8£1', EngiftUT 
B. A. (PhysiCII), Univci"$ty of Cnlifomia, 

1049. 
U. S. N. It., 19-14-1 046; Technical I'roduetJI 

Compan.y, 1942--1944 and 1947·1948; En­
gineer, General Radio Company, 1950. 

. . 

J. O. H""uy 

CbiCOflO Office 
920 South Michigan Avenue Chicago S , Illinois 

-
1(. Adom, 

WAbash 2·3820 

KU'J...INO AO.ul8, Bnginur--irH!harge 
M/Uj8.'\CbuaettJIllUjtitute of Technology, 1!Y'-8-

1930. 
Standardizing Laboratory, Generlll Radio 

Company, 1934; Service DeplU"tl1lent, 
1040; Chicago Oflice, 1940. 

WILI,IAlI i\1. 11m!:, Bnqinur 
S. 11. II ... d S. ro."I ., Mi\llSachUilClu 11l9titute of 

T echnology, 1948. 
U. S. Army Air Corp8, 1944-1945. 
Enginccring De1)It.rtmCllt, General Radio 

Company, 1949; Chicago Office, 1951. 

W. M. lho 
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GINIRAl RADIO IXPIRI MINTIR • 

W. R. S .. ,lor 

Wa.ninglon, D. C., Office 
8055 13th Street Silver Spring, Maryland ~ 

JUniper 5-t088 

WlL. I.LA)L R . SAI'LOII, Ji.'lIl1ineer-i n-ch(lTI16 
S. B. lind S. M., ~l lI8SIU:hU5C1.tII i nstitute of TeI:!hllology, 1937. 
<kncrw EleI:!trie Company, 1937- 1940; Instructor in E. E., M. 1. T., 

1940-1!l-13; Enginl'f'r, Genernl Radio Clml)Uny, 19-13 ; Washington, 
D. C., Office, 19M, 

A . S. T. M . HONORS R. F. FIELD 
At the 57th Annual l\lecting of the American Society for 

'!'!}Sting l\laterials, Robert F. Field was presented with the 
Society Award of Merit "for intensive service in Committt'C 
D-9 on Electrical I nsulating Materials, especially in establish­
ing important test methods, and extending knowledge of t.hese 
materials." 

Mr. Field , who retired from the General Radio Engineering 
Staff in 1950, first. joined the AST)'I in 193-1 f\Jld became a 
member of Committee D-9 the fo llowing year, reprcscnting 
the General Radio Company. 

1954 WES(ON 
AUG. 25. 26, 27 - LOS ANGEU5 GENERAL RADIO 

COMPANY 

VISIT US AT PAN PACIFIC 

BOOTHS 
251 and 252 

GENERAL RADIO COMPANY 
215 MAS SACH USETT S AVEHUE 

CAMBRIDGE 39 MA SSA CHU SETTS 
TElEPHONE : U ,wb. III •• &·4400 

BRANCH ENGINEERING OFFICES 
MEW YOU I. M[W YORK 

If WHI 511£[1 
TE L wo, n I · Hn 

CHICAGO 5. ILLIMOIS 
UI SOPTH MICHIOAN H{NUE 

HL.- ..... . t·uu 

(OS ANII(l(S lI, CAlifORNIA 
1111 NOlT" SEWAlO STilET 

Tt( HOII I . ,tt ' ·UII 

SHHR HRiNG. 'URHAND 
1t 55 lIu STaHl 

ilL J~II'.' ~ ,'II I 
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