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ELECTRICAL COMMUNICATIONS TECHNIQUE
AND ITS APPLICATIONS IN ALLIED FIELDS

A PRECISION TUNING FORK

UNING FORKS are widely
T used as low-frequency
standards of frequency.
These range in accuracy

from the simple forks used as standards
of musical pitch to the highly-accurate
temperature -controlled  instruments.
driven by vacuum tubes and used as

primary standards.

Much timing and
standardization work calls for a degree
of precision intermediate between these
two extremes. Tuning forks in this
class are used for timing in geophysical
exploration. in rating clocks and
watches. in synchronizing facsimile
transmission. and in 60-cycle standard-
ization. For these and similar applica-

low-frequency

Ficure 1. Type 815-A Precision Fork
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Ficure 2. Cirenit of the Type 815-A Precision Fork

tions the Type 815-A Precision Fork
has been designed.

In this instrument high accuracy
and stability have been combined with
simplicity of construction and oper-
ation.

The fork is adjusted to within
0.0059; of its rated frequency. The
long period stability is of the same
order since both temperature and volt-
age coeflicients are low.

Figure 1 is a photograph of the Tyeg
815-A Precision Fork. The fork itself
is made of a low-temperature-coeffi-
cient steel alloy. It is mounted rigidly
at the heel on a metal panel which also
carries the driving magnet. This panel
is attached to the main base by means
of rubber shock absorbers to reduce
energy dissipation through the mount-
ing.

The decrement is extremely low.

The two microphone buttons are
mounted, one on each tine, near the
heel of the fork where the amplitude
of vibration is low. This minimizes the
damping action which the presence of
the microphones exerts on the fork. At
the end of each tine adjusting serews
are provided. Adjustment of these
makes it possible to bring the fre-
quency to the desired value and also
to equalize the loading on the tines,
which has a congiderable effect upon
the decrement.

Separate microphones are used for
the driving and output cireuits. No
output filter or transformer is fur-
nished since the different uses may re-
quire different circuit arrangements.
The circuit is shown in Figure 2.

Tyee 815-A Precision Forks can be
supplied for any fundamental frequency
between 40 and 200 cyeles per second.

SPECIFICATIONS

Frequeney: 50 cycles per second.
Forks can. however, be supplied at any
frequency between 40 and 200 c.p.s.

Calibration: The frequency is adjust-
ed within 0.005% of rated value. The
calibration temperature is supplied.
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Frequency Stability: The over-all
stability is. better than 0.01%, under
normal room-temperature conditions.
Temperature Coefficient: The tem-
perature coefficient of frequency is
negative and less than 10 parts per
million (0.0019%) per degree F.
Voltage Coefficient: The voltage co-
efficient of frequency is positive and
less than 150 parts per million per volt
(0.015%). :
Power Supply: A 6-volt battery is
used as the driving source. Driving

current is less than 50 milliamperes,
Output: The power oulput is approxi-
mately 50 milliwatts. The impedance
of the output microphone is 50 ohms.
Mounting: The fork assembly is
mounted on a metal base for table or
bench usze.

Dimensions: 13 x 6 x 3 inches, over-
all.

Weight: 8 pounds.

Code Word (50-cycle model): rauna.
Price: §150.00.

WINDING DATA FOR TYPE 677-U and TYPE 677-Y COIL FORMS

TIH-] accompanying charts are for use

with General Radio Tyee 677-U
and Tyee 677-Y Coil Forms.
These coil forms are moulded of

selected porcelain and are impregnated
and coated with Victron lacquer in
order to preserve the original high di-
electric efficiency of the newly fired
porcelain. Each form has eight longi-
tudinal ribs notched to take up to 21
and 30 turns of No. the
smaller and larger forms respectively.

The forms may be wound with bare
No. 10 or No. 12 wire in each adjacent

10 wire on

notch or, for low values of inductance,
one or two empty notches may be left
between each turn. These are the types
“solid,”
“single spaced,” and “double spaced”
in Figures 1 and 2.

The

represent

of windings designated as

values of inductance shown
the inerease in inductance
added by breaking a short circuit be-
tween the plugs at the ends of the
winding. In computations for the re-

(See page 4 for Charts)
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quired number of turns in resonant
tank circuits, allowance must be made
for the inductance of the leads con-
necting the coil to its condenser and
for the distributed capacitance of the
coil. The charts shown are for coils

wound with No. 12 bare copper wire.
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AN INDEX OF EXPERIMENTER ARTICLES

ur following pages contain the in-
Ttlﬂ for Volume X of the General
Radio Experimenter. In the future, a
similar index will be published each
vear in the May issue. each index cov-
ering one complete volume.

No vearly index of the articles ap-
pearing in the Experimenter has been
published sinee June, 1931. Many re-

quests have been received from Fx-
perimenter readers for index material
covering the years since that date. A
complete index for that period is now
in preparation and will be available for
distribution  within  the next few
months. The exact date will be an-
nounced in a forthcoming issue of the
xperimenter.

Mg

INDEX

TO GENERAL RADIO EXPERIMENTER
Volume X, June, 1935 throush May, 1936

A Dinecr-Isnmoearing Avmo-Freouesoy MeTen
(). K. Clapp: December, 1935)
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(November, )
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(December, 1935)
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“iebd: February, 1936)
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Accessonies, Panrs axn — Prorocuarn or Parrs Dis-
reay Paser  (July, 1935)
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Clapp: December, 1935)
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(L. B. Arguimbau: February, 1936)

Cuanr, Reacrance  (Februsey, 1936)

Cuanrs, Reacvasce  (October, 1935)

Com Fornws, Wixpixne Dara vor Tyew 677 (May, 19306)
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Covon Comranaron (C. T, Burke: August, 1935)

Commusicarion-Funouesoy MeastnemesTs, A Review
oF TWENTY YEans or Prociess 18 — [NTRODUCTION
(June, 1935)

Comeararonr, Covor (G T, Burke: Auguost, 1915)

(Comeamaron. Tureoaxce) Mewsonpsmest oF tae Tu-
revance oF ne Hosmax Bopy (J. W. Horton: Feb-
ruary, 1936)

Conpexsen, A New Precision (January, 1936)

CONDENSER FOR SUBSTITUTION MEAsUREMENTS, A
Dinger-Resmse  (Maceh, 1936)

Conpesser, Incupasin Accomacy wern o Precision
(R. F. Field: October, 1935)

Cospexser Usrrs, New Decane  (September, 1935)

Deverorsmest or Recwiven Testize Eguirsmest
June, 1935}
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. K. Clapp: December, 1935)
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Messvremunrs, A (March, 1936)

(DisrorTion Measunesmests) Canmiie  Exvevore
ANALysis wrrn Tue Wave Awanvzen (L B
Arguimbau: February, 1936)
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(November, 1935
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:(.. T. Burke: January, 1936)

sERTON STronoscore, Tue  (November, 1935)
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vor THE  (November, 1935)
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Tue Epcentoy Stuonoscore  (November, 1935)
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Canmer (L. Argoimbau: Febraary, 1936)

Ennara Noweg — Tyen 200.CUH Vamae  (July, 1935)
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Losses, Waverorsm  (November, 1935)

(Faver Locarios) Moliuaw Prize Winsen
(H. H. Scott: September, 1935)

Freguescy Mpasvmine INstRumpesTs

Uuue, 1935)
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Ispepance Bumwces, SmeLpen ThaNsForMERs voR
(October, 1935)
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Reacrasce Coanr  (February, 1936)

Reacrance Coants  (October, 1935)
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(June, 1935)
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Oscruuocrarn  (November, 1935)
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(Dctaber, 1935)
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(Detober, 1935)
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(H. H. Scott: Auguet, 1935)
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(C, T. Burke: January,

S'momuups, Tae Evcerrox (November, 1935)

SUBSTITUTION MPMUR!HWTS. A Diuecr-Reapive
Coxpensenr vor  (March, 19

Testive EQUirMesT, Dn.vguwnn-n oF Receiver
(June, 1935)

Tuearer, Variac Licimye CostroL 1x TE LitTie
{Fehruary, 1936)

Tue FREQUENCY STANDARD AT Gx'\rnnu Ramo
Comprany (J. K, Clapp: April, 1936

Tus New Moovcarion Moxitons (A. E. Thiessen:
Diecember, 1935)

Tmusmumma vor Impepaxce Buioces, SmeLpen
(Ocraber, 1935)

Mopuramion Movirons, Tae New (A, E. Thi
Deee 1935)
M?;:I;g}‘ Prcyunes, Hicn-Seeen (C. T. Burke: January,

Nerworks ot Repvien Prices  (July, 1935)

New Decape Conpessen Usits  (September, 1935)
New Pruciston Conpunsen, A (January, 1936)
N?B-ag'rxmsmu Wavesmeren, A (A, G, Bousquer: March,

Norse Mere, Tyes 559-B (U, H. Seott: Noyember,
1935)

Note ox Toe MessuREMENT oF MeTen Seeens, A
(December, 1935)

Noze ox Tog Use or Tyre 508-A Oscieuaror, A
(R. F, Field: February, 1936)

tlsull.;;mu. Tyee T13:A Bear-Freguescy (March,

Uscintatons, Bear-Feeguency (L. B, Arguimbau:
July, 1935)

Osciocrars, ReLay-Rack MousTine For THE
Erectmox  (November, 1933)

Panrs anp Accessomies — Protoceari oF Pants
Disveay Pames  (Jaly, 1935)

Power Transrormen Losses, Waverons Ennons ix
e MeasunemenT o (November, 1935)

Precsion Conpenser, A New  (January, 1936)

Precision C{!NDR!‘SEK. IxcrEASED ACCURACY WITH THE
(R. F. Field: October, 1935)

Precision Covpenser, REsipuan INPEOANCES I8 THE
{October, 1935)

l'nsqclsmx Wavemeren, A New (A G. Bousguet: March,
1936)

Tra I93'l Ers, Wine-Raxce (A, E. Thiessen: July,
&)
[Tuanssmssion Lives) McGraw Prize Wixsen
(H, H, Scott; September, 1935)
Tomine Forg, A Precision  (May, 1936)
Tvee 107 Dmscr-Reamve Vannnes Innverons
(August, 1935)
Tv;-gu;_!-}ﬁ‘.l-ﬂ Nowse Meren (H, . Scotr; November,
5
Tyre 713-A Bear-FrequeNoy Osciiiaton
1936)
Usks oF T Yamac (November, 1935)
Variae, Exgara Notios — Tyeg 200-CUH (July,
1935)

(Maecli,

Vanuac Licamine Covraon iy ae Livrie Taearin
(February,

Vamrac, Uses oF tae  (November, 1935)

(Vamiac) Waverons Errors 1x tHe MEssvREMENT
or Power Traxsronmer Losses (November, 1935)

Yorrace Ameririen, AN A-C OreraTeEd RESISTANCE-
CovrrLen (L. B. Arguimbau: September, 1935)

Voruvme Conrors  (Jaly, 1935)

Wave Axirvzer, Cannign ENVELOPE ANALYSIS WITH
Tue (L. B. Argunimbau: February, 1936)

Waverony Exrons 18 THE MEASUREMENT 0F Powen
Tuansrormer Losses  (November, 1935)

Wavemerer, A New Precison (A, G. Bousquer:
Maurch, 1936)

Wio's Wao  (June, 1935)

Wine-Ravce Tra s (A E. Thi
1935)
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Winoise Dara vor Tyre 677 Coit Forms (May, 1936)

www.ietlabs.com

)
IET IET LABS, INC inthe GenRad tradition )
534 Main Street, Westbury, NY 11590 TEL: (516) 334-5059 « (800) 899-8438 + FAX: (516) 3345988



MAY, 1936 —VOL. X —No. 12 7

INDEX BY TYPE NUMBER

Volume X, June, 1935 through May, 1936

C-21-H Prrwany Fueguescy STasnarn
Frequency Measuring Instruments  (June, 1935)
100 Variac
Yiriac Lighting Control in the Little Theater
(February, 1936)
102 Decane-Resistance Box
Alternating-Current Bridges (June, 1935)
105 WaveEMETER
Frequency Measuring Instruments
107 Vagianre Inovcron
Type 107 Direct-Reading Variable Inductors
(r{ﬂgnul. 1935)
193 Decape Bripcs
Alternating-Current Bridges
200 Variac
Errata Notice — Type 200-CUH Variae (July, 1935)
Uses of the Variac  (November, 1935)
Waveform Errors in the Measurement of Power
Transformer Losses  (November, 1935)
216 Caracrry Brince
Alternating-Current Bridges
219 Decaps CoNDENSER
New Decade Cond Units
222 Preciston CoNDENSER
Increased Accuracy with the Precision Condenser
(R. F. Field: October, 1935)
Residual Impedances in the Precision Condensor
(October, 1935)
224 PrecisioN WAVEMETER
New Precision Wa
19363
Frequency Measuring Instruments  (June, 1035)
275 Piezo-Erectaic Oscietaton
Frequency Measuring Instruments
293 Univensar, Brines
Alternating-Current Bridges
329 Arrenuation Box
Networks at Reduced Prices  (July, 1935)
355 Trawsrormen Tesr Ser
geé\r;)lupmnnt of Receiver Testing Fouipment
361 Vacvum-Tune Brmce
Alteenating-Current Bridges  (June, 1935)
475 Pmezo-Eugeraic Osciuuaton
Electrical Measurements in the Radio Broadoasting
Station  (June, 1935)
477 Low-FapouenNoy Oscicearon
Il'.'.;evelrmmcm of Recciver Testing Equipment  (Jupe,
35)

(June, 1935)

(June, 1935)

(Jume, 1935}

(September, 1935)

(A. G. B - March,

(Tune, 1935)
(June, 1935)

(Tune,

480 Drcave Conpexser s
New Decade Condenser Units  (September, 1935)

403 STANDARD-SIGNAL GENERATOR
Development of Receiver Testing Equipment
1935)

411 Synerroxous Moron
Frequency Measucing Instrumenis

429 Arresuvarion Box
Networks at Redueed Prices

457 MopuraTion Meres
Electrical Measurements in the Railio Broadeasting
Station  (June, 1935)
The New Modalation M = (A. E. Thi
December, 1935)

508-A Oscrciaron
A Note on the Uge of Type 508-A Oscillator (R, F. Field:
February, 1936)

316 Ramo-Frequescy Baimmce
Alternating-Current Bridges (June, 1935)
Measurements a1 Low Frequencies with the Kadio
Frequency Bridge (R. F, Field: March, 1936)

336 Distontion-Facton MeTen
Electrical Measurements in the Radio Broadeasting
Station  (June, 1935)

54 Mecoas MeTen
Alternating-Current Bridges

(June,

(Tune, 1935)

(July, 1935)

(June, 1935)
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348 EpGERTON STRONOSCOPE
A Note on the Measurement of Meter Speeds
(December, 1935)

S48-A EncErToN STRONOSCOTE
A New Model of the Edgerton Stroboscope
(Noyvember, 1935) ~
The Edgerton Strobascope  (November, 1935)

348-B Epcerton Snonoscore
A New Maodel of the Edgerton Stroboscope
(November, 1935)

352 Vorvme CoxtroL
Volume Controls  (Tuly, 1935)

339-A, -B Nowse MeTER
Type 559-B Noise Meter (H. H. Scott: November,
1935)

361 Vacvum Tune Buer
Alternating-Current Bridges  (June, 1935)

574 Dmecr-Reanise WAVEMETER
Frequency Measuring Instruments  (June, 1935)

H78 Sarernep TrANSFORMER
Measurements at Low Frequencies with the Radio
Fre Mnt{‘rﬂtidge (R. F. Field: March, 1936)
Shi:LIad ansformers for Impedance Hridges
(Octaber, 1935)

381 Freguescy-Deviaron Meres
Electrical Measurements in the Radio Broadcasting
Station  (June, 1935)

a6 Powen-Lever Inmcaror
Electrical Measurements in the Radio Broadeasting
Station  (June, 1935)

600-A STANDARD-SIGNAL GENERATOR
ﬁ%\%‘;‘opnwm of Receiver Testing Equipment  (June,

GOL-A STANDARD-SIGNAL GENERATOR
Devel, of Receiver Testing L
1935)

602 Decape-Resistance Box
Alternating-Current Bridges  (June, 1935)
603-A STANDARD-SIGNAL GENERATOR
Devel of Receiver Testing Equiy
1935)

604-B TesT-S168AL GENERATOR
Development of Heceiver Testing 1

621-H Epcenrox Powenr Sthonoscore
High-Speed Motion Pictures (C, T, Burke: January,
1936,

6G31-A Stuonorac

New Stroboscope for Speed Measuremenis

(H. H. Seott: August, 1935)

636-A Wave ANaLvZER
Carricr Envelope Analysis with the Wave Analyzer
(L. B, Argnimbau: February, 1936) v
Development of Receiver Testing Fauipment  (June,
1935)

(Juve,

(June,

(June,

650-A Isrepance Brince
Alternating-Current Bridges
051-A Castenra
A Note on the Measurement of Meter Speeds
(December, 1935)
High-Speed Motion Pictures (C. 1. Burke: January,
1936)
653 Yorowe Coxtror
Better Mixer Controls (A. E. Thiessen: April, 1936)
G667T-A InvvcTance Buince -
Alternating-Current Bridges (June, 1935)
677 Co. Forus
Winding Data for Tyer 677 Coil Forms
G87-A Carnope-Ray Osciuiocrarn
Relay-Rack M. ing for the Elect Ol b
(November, 1935)

G87-B Carmoog-Ray Oscrorocars
Relay-Rack Mounting for the Eleetron Oscillograph
(November, 1935)
Waveform Errors in the Measurement of Power
Transformer (November, 1935)

(June, 19335)

(May, 1936)
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713-A Bear-Freouency Osgiltaton
Beat-Frequency Oscillators (L, B. Arguimbau: July,
1935)

opmient of Receiver Testing Eguipment  (June,

D,
1935)
Type 713-A Beat-Frequency Oscillator (Murch, 1936)
7138 Bear-Freguescy Osciniator
MeGraw Prize Winner (H. H. Scote: September, 1935)
T14-A Amrrivies
An A-C Operated Resistance-Conpled Voltage Amplifier
(L. B. Arguimbau: September. 1935)
Waveform Errors in the Measurement of Power
Transformer Losses  (November, 1935)

722 Preciston CoNDENsER

irect-Reading Condenser for Substitution
leasurements  (March, 1936)
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