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ORDERING. Orders should be made in
wriling, with the number of the catalogue
and of the item specilied. To avoid errors,
verbal orders should be confirmed in writ-
ing. Orders are accepted with the under-
standing that mutual consent is necessary
for cancellation.

SPECIFICATIONS AND ILLUSTRATIONS.
The illustrations and specifications given
in this catalogue are not final, as continual
improvements in design are being made.
Notice of such changes is given only when
the operation and usefulness of the instru-
ment and accessories are affected.

PRICES. The prices listed are net at our
factory at time of publication. We reserve
the right to make changes without notice.
Current prices will be quoted by letter or
telegraph on request. The cost of packing
is not included in the list price.

TERMS. Domestic accounts are due 30
days from date of invoice. Customers not
having an account with us and not com-
mercially rated, are expected to provide
satisfactory references or to send remit-
tance with order,

SHIPMENT. Shipment is made in accord-
ance with the instructions of the customer.
In the absence of such instructions we use
our judgment in choosing the most ex-
peditious and economical methods. Unless
other arrangements are specified, insur-
ance and postage are charged for at cost
and express and freight shipments are
sent collect.
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SALES CONDITIONS

DELIVERY. Instruments and accessories
for which there is a reqgular demand are
kept in stock for immediate shipment. More
elaborate instruments, those which are fre-
quently modified to suit the needs of the cus-
tomers, and those for which the demand is
small and irregular, are stocked in various
stages of completion. Delivery dates will
be estimated at the time quotation is made
or order accepted.

GUARANTEE. All instruments are care-
fully inspected by qualified personnel for
material, workmanship, and performance,
Any defects will be promptly corrected
within a reasonable period. Please describe
defect in detail before making returns, and
complete instructions for shipping or repair
will be furnished.

SERVICE AND REPAIRS. Each instru-
ment is shipped with instructions for
unpacking, assembling and adjusting. The
customer is assured of any further assist-
ance he may require. In case of damage
to the instrument our repair department is
provided with facilities to give prompt and
economical service,

INQUIRIES. Our technical stalf is at the
service of the customer who wishes recom-
mendations on equipment. Inquiries should
contain a complete description of the prob-
lem under consideration. In this way the
delays associaled with extended corre-
spondence can be avoided, and our recom-
mendations can be made more exact.
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INTRODUCTION

The design and manufacture of Chronographs
has been one of our outslanding specialties since
the inception of this company. Described herein is
a line of Chronographs and Accessories we have
developed and constructed to meet the numerous
needs in many flelds lor a precise and dependable
means of recording time intervals.

For calibrating time intervals we have developed
a complele line of time standards to meet all
requirements. The measuring of intervals of one
second and more is oblained with regulator clocks.
For smaller intervals the time standards take the
form of high acewate (uning forks. In many coses
where less accurate timing is required, the motor

contactor, requlated by contrelled A. C. cycles, is
salisfactory.

Our means for raling these instruments include o
Regulator Clock of great precision, facilities for
radio reception of time signals, and a precision
Tuning Fork kindly calibrated for us by Dr. D. C.
Miller, one of the leading autherities on acoustics,
of the Came School ol Applied Science.

We wish 1o thank our many friends and customers
for their gratilying support and valued advice, and
look forward to the continued pleasure of consulling
with the research worker in the application of our
instruments to the solution of their many problems.

THE GAERTNER SCIENTIFIC CORPORATION

Medal awarded by
the Franklin Institute,
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OTHER LINES OF MANUFACTURE

Astronomical and Astrophysical Instruments
Precision Linear Measuring Instruments
Linear and Circular Dividing Machines
Optical Instruments and Optical Parts
Spectroscopes, Spectrometers, Monochromators
Photometers and Speclrophotometers
Calorimeters, ""Studentia”

Universal Laboratory Supports

Catalogues on any of these subjects will be senl on request.

Parl af the Gaertner showrsem waa franaplanted 1o the Chicoge Warld Fair, 1933,




TAPE CHRONOGRAPHS

Tape Chronograph with Unlversal Motor, Goevernor Conlrolled,

Goeriner chronographs cre precision instrumenis
of extreme accuracy lor recording time intervals,
They are usually used in connection with an external
time standard furnishing impulses al known intervala
to one of the recording elements. Particular care has
oeen taken in the design and construction to combine
simplicity of operation with high sensitivity. They
are sturdy ond compact, yet light in weight and
portable, The spring motor type chronograph or the
12 volt chronograph with a battery are often ordered
for field use,

The housing and the base of the inslrument are
made of strong cluminum alloy casting and enclose
the mator and the recording paper supply with the
tape guide. A brass plate attachod to one end of
the casting supports on top the recording elements.
It holds unclerneath the tape roll and is hinged lo
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disengage the pens and to give access to the paper
supply, To the other end of the housing is mounted
the tape leeding mechanism,

The recording elements designed to keep lhe elec-
irical and mechanical time constanis small consist
of a strong eleciromagnet, a reed type armature
and the pen. They are ideal for recording ropidly
recurring phenomena of very short intervals as well
as longer ones. A reed of high magnetic permec
bility and small mass permits a complete cycle of
operation in less than 0.008 seconds during which
lime the pen may move back and forth across the
paper.

Both the reed and the pen are ribbed to diminish
undesirable flexures. Convenient knurled heads are
provided for adjustment of spring tensicn, amplitude,
and pen pressure lo suit various condilions. An
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Tape Chrondgraph with Recording Maoaneis Turned Up Bhowing Paper Hall.

amplitude of motion of the pen up to 2mm is oltain-
able except when operating on very short inlervals.

Any veltage between 1'2 volls (for lime intervals
nol shorler than approximately 0.05 seconds) and
& volts may be used for operaling the recording
elemenls,

The most desirable vollage will depend upon the
rapiclity of response required and upon the current
cartying capacity of the contacts,

For the standard A.C. vollages a 6 or B volt trans-
former is suitable, In cases where a higher voliage
15 IIGEI.-'PEH(.H}" (8- '|'¢'J.1{.:H. U.I-.'IIHEJ Covoocuum lubﬂ clireult
for time records —the recording element can be
furnished with high resistunce coile of up to
6500 ohms,

On gur standard chronographs the magnet coils
have a resistance of aboul 2 ohms and draw 2
amperes ol 4 volls for continuous use. To obiain
greater spaed a volttge of 6 vollts can be safely
applied.

Hecording tape. Two kinds can be furnished: spe-
cially coated recording paper, or white bond paper

Coated recording puper, which is free from the
danger of ink smudges and pens running dry, is
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now most universally used with the chronographs.
Vary lile pressure is necessary to produce a distinel
record. The base ls a colored paper, covered with
o white, waxlike coating. A very light contact of
the pen remaoves this coaling, revealing the paper
beneath, and plainly marking the path, The coat-
ing is not easily removed by rubbing or handling.
This paper is satisfactory for all tape speeds,

When o more permanent record ls desired, lhe
white bond paper tape is desirable and satistactory
for all tape speeds, Records on this paper are made
by the use of the chronograph ink pen.

Feeding mechanism. The lape is guided lrom the
supply spool over a roller, on which the record:
ing stylus or ink pen bears. An adjustable guide
permiis the use and iunterchange of tapes of l13mm
or 28mm width, All our lape chronographs can be
adapted to accommodate o 52mm tape. The feeding
of the tape is accomplished by a sel of friction
rollers—one of which is finely corrugated while the
other is rubber faced, normally kept in proper con
tact by a spring. A lever brings together or separates
the two rollers, thereby starting or stopping the tape
feed while the motor continues to run. Tape spoeds
from lmm to 1,000mm a second are availgble,

CHICAGO



Driving molors of various types are offered, includ-
ing the following:

1. Governor Conirolled Electric Motor—Universal
Type, for 110 volts A.C. or D.C. and for 12 valt
D.C. (other voltages on request),

The governed motor offers the advantage of speed
adjusimeni while running and of constant speed of
very close unitormity from A.C, and D.C, supply lines.

A centrifugal governor opening and closing an
electric contact introduces a resistance in series with
the field coils to control the speead. A condenser id
placed in the circuit lo preveni sparking. The con-
laclsa move so rapidly (up to BA0 oacillations per
necond have been observed) thal no perceptible
irregularily of speed is thereby caused. A large
knurled hecad and divided dise permit exact settings
lo the desired speed within the spacified limits,

Motors of different speeds are furnished to allow
lupe speeds adjusiable between 3 and 15mm per
second, 12 and B0mm per second, 50 and 250mm
per-second, and 200 and 1,000mm per second.

2, Synchronous Motor— Telachron Type, 110 volt,
80 cycle A.C. (other frequencies or voltages on
roquest),

These sell slartling motors, selected lor their smooth
uniform running gqualities produce o constant known
tape speed, and the time inlervals may be con-

veniently evaluated frem the tape with an ordinary
scale.

The accuracy of the reading depends, of course,
on the reqgulation of the frequency of the supply line.

This type has a built-in gear reduction running in
oil which will run for the life of the motor without
attention. Made for any one tape speed between
| and 100mm per second.

3. Bpring Motor used in Chronographsa especially
suited for fleld use. The spring motor, which
runs very smoothly and practically noiseless,
i fitted with maintaining gear, permitting wind-
ing the spring without interrupting or allecling
the speed of the motor. The moter runs about
fifteen minules on one winding. A centrifugal
friction governor assures ¢ uniform gpesd and
a dial permita accurale setling to any speed
within the specified limits,

SPECIAL CHRONOGRAPHS

With the general need fer higher speeds and
gretter accuracy, the problem of time recording
ingtruments has become increasingly complicated,
Our staff and experlence are available for consulte:
tion on special requirements or applications, Your
inquiries are solicited,

The standard Chroncgraphs are [urnished with
one lo four recording elements.

Up 1o eight rezording elements may be atcommo
dated on special constructed support plates,

Pricea for Chronographs with more than four
racording elements will be furnished on request,

Top View,

The GAERTNER SCIENTIFIC CORPORATION -«
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CHRONOGRAPHS, Governor Controlled Motor,
110 Volis AC or DC

CHRONOGRAPHS, Governor Controlled Molor,
12 Volis DC

Cotalog
Number
Bd71-1
B370
Bi71
B372
B370-1a
B370-a
Bi7l-a
B372
B373.1
B373
Bi74
B375

Bi73-1a
Bi73a
Hi74a
B375a

Mumbaer al
Rocording

Mognets

Ll B e

-

0= R o

B —

J
4

Tape Bpeed
Pur Sucondd
Adjustable
Botweon
J-15mm
3:13mm
J:15mm

3:15mm

12-60mm
12-80mm
12.60mm
12-60mm

al-250mm
80-250mm
50-250mm
a0-250mm

200-1000mm
200-1000mm
200-1000mm
200-1000mm

Price

5250.00
275.00
300,00
325.00

250.00
275.00
300.00
325,00
250.00
275.00
300.00
325.00

250,00
275.00
300,00
325.00

Catalog

Numbiar of
Recording

Tapne Speed
Per Second
Adjumtable

Numbeor Magnoin Botwoon
B376-1 | 3-15mm
B376 2 31 5mm
B377 3 3:15mm
B378 4 3-15mm
B376-1a 1 12-60mm
B376a 2 12-60mm
B377a d 12-60mm
Ba78a 4 12-60mm
B37%-1a 1 50-250mm
33749 2 50-250mm
B381 4 50-250mm
Bapz 4 a0-250mm
B379-] | 200-1000mm
B379% 2 200-1000mum
Bifla 3 200-1000mm
B382a 4 200-1000mm

Frico

$250.00
275.00
300.00
325.00

250.00
27500
300.00
325.00
250,00
275.00

400.00
325,00

250,00
275.00
300.00
325,00

NOTE: Five 120 meter rolls of coated paper tape
l3mm wide are
recording magnet chronographs, and five 120 meter
rolls of coated paper tape 28mm wide are included
with the three and four recording magnet chrono-
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included with

the one and two

Tape Chronograph with Synchr, Motor,

graphs. One roll will last for thirty-three hours at
a speed of lmmm per second, or [or Iwo minutes at
a speed of | meter per second.

A walerproof cover and operaling instructions are
included with ecach chronograph.

The GAERTNER SCIENTIFIC CORPORATION -
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CHRONOGRAPHS, Synchronous Motor, Telechron
Type, 110 Velis AC, 60 Cycle

TAPE SPEED:
100mm per sec, are available,

Different speeds between | and

Mumbaor of

Catalag Recording

Numbar Magnata Tape Width Prico
B390 | 13mm lape $255.00
Big2 2 ldmm tape 280,00
B3al 3 2Bmm tape 305,00
B3%4 4 Z2Bmm tape 330,00

NOTE: According to various speeds applied to this
type., chronographs are stocked assembled, without
the speed device, Therefore, déelivery in compliemee
with specification will take a few days,

Five ‘120 meter rolls of coated paper tape 13mm
wide are included with the one and two recording
magnet chronographs, and five 120 meter rolls of
coated paper tape 28 mm wide are included with
the three and four recording magnet chronographs.
A waterproof cover and operating instructions are
included with each chronograph.

CHRONOGRAPHS, Spring Motor

Tape Spead
Numbor ol Por Becond
Catalag Recording Adjustable
Numbar Magneaia Bitwiin Price
Bi96 1 20-30mm 5250.00
B396a 2 20-20mm 275.00
B396b 3 20:30mm 300.00
Bi86e i 20:30mm 325.00
B387 1 40:60mm 250.00
B397a 2 A0-60mm 275.00
E3a7hb 3 40:-60mm 300.00
B397c 4 40:60mm 325.00
B398 ] 80 liﬂmm 2a0.00
B398 2 80-120mm 275.00
B398h 3 B0-120mm 300.00
B388e 4 BO-120mm 325.00

NOTE: The chronographs are mounted in a strong
oak box with canvas cover, with space for accom-
medating a reserve supply of paper rolls. Five rolls
of coated racording tape are supplied.

The GAERTNER SCIENTIFIC CORPORATION

Taps Chronograph, Spering Maotor, with Two Recording Magnets,

SAMPLE RECORD TAPE

Sample Record made with B.374 Tape Chrono-
graph and Coated Paper tape. The three recording
slements were connected lo give;

I. Events, Contact by hand key.
2, 100 cycle L3003 Tuning Fork (5 v..

3. 60 cycla A.C. through B-1025 Transformer, 8 v.
Each half-cycle of the current produces o com-
plete deflection, or 120 v.p.s. A millimeter scale
is shown for comparison.

Mo o i |y S ___..."':1.',,.

R sm#-mumwm;.w:m\ﬂ,— R A M S A

pie nm.ummm.mnummnu%mmwﬁﬁﬂmwn A
- * .r'*. L o .

U ATIN ST ey thn e T
.-!|}:|!!|'.|||."-||n|| 1I|t ||f..1|}1||||1||: '||||I||l||||1|.L|.,n 1l

Record Made with BA73 Taps Chronographi on Coaled Tape.
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DRUM CHRONOGRAPHS

B-352 Drum Chrenegraph, Clack Delven,

Dium Chronographs and their compaet sheet
records are customarily used by the astronomer, and
in cases where it is desirable to have records con-
veniently stored for quick reference. On sheel form
all the events are readily visible and the recurring
events al multiples or even [ractions of the drum
revolution time are conveniently compared as they
appecr side by side.

These chronographs are mounted on a substantial
cast-iron base and are operated by either a Weight
Driven Clock or by a Synchronous Motor,

The clock driven Chronograph is fitted with a pow-
erful clock with improved friction governor, having
the arms made of invar. The governor will permit
extremely close roequlation and the compact con-
struction and method of adjusiment guarantees per-
manency of requlation. The gears are accurately cut
and the shaft of the driving drum runs in ball
bearings.

The clock is entirely enclosed by transparent
cellulold sides, and a starting and stopping lever is
conveniently placed on lop of tha clock. A clutch
also is provided for engaging or disengaging the
clock. The gears are protected from dusl and injury
by a suilable guard.

Page 10 =
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The motor driven drum Chronographs use a Tele
chron Motor, which requires 12 walts al 110 volis,
60 eyele A.C., emd drives the chronograph at a rate
synchronous with the frequency of the current,
Where the frequency is accurately conirolled, no
other time slandard is necessary, The reducing
gears of the Telechron miotor are sealed in a case
filled with oil, and require no lubrication or attention
during the life of the moler. The Drum chronographs
with Telechron motors for any standard frequency
cann be furnished with gears to run at slower or
{faster speeds, Praoctically any speed from Imm per

second to 4Bmm per second is obtainable.

The drum iz 6" (1524mm) in diameter and 11"
{275mun) long, and by means of ¢ sel of change gedrs
c¢an be made to rotate at a speed of G0 seconds or
30 seconds per revolution. At the slow speed the
second intervals are exacily 8mm long.

The carriage carrying the recording pen (or pens)
travels on Iwo parallel stainless steel bars, The
mation of the carriage is transmitted by a lead screw
of 4mm pitch. One revolution of the drum shifts the
carriage 4mm. The nut can easily be dizengaged
from the lead screw to shift the carriage back to ils
ariginal position, For removing and attaching the

CHICAGO



recording paper to the drum, the carriage is swung
oul of the way to give acress.

The recording element which carries the pen allows
a recording speed up to 125 evenis per second. It is
designed with emall electrical and mechanical time
constants, A powerful reed of high magnetic per-
meability and small mass permits o complete cycle
of operation in less than .008 seconds. Low resistance
magnets operating on 3 1o & volis are regularly
supplied.

High resistance magnets up to 6500 ohms for use
on higher vollages, oz vacuum tube circuits, are
furnished, if desired,

As record paper lor the chronograph, a coated
paper may be used; or it more permanent records
ara desired, a white bond paper for use with ink,

On the coated paper a stylus attached to the
recording magnet is used, which traces a fine record
line. The stylus can be easily removed and a light
ink pen attached in its place.

DRUM CHRONOGRAPHS, Clock Driven

Numboar ol
Catalog Number Hecording Magnets Price
BasU l $525.00
B352 2 550,00
B354 d 575.00

NOTE: Each chronograph is supplied with 100
sheels of coated paper (10 x 20"), also 100 sheets of
white bond paper. and a stylus and ink pen for
esach magnet,

DRUM CHRONOGRAPH, Synchronous Molor Driven
110 Volis, B0 Cyeles

Number ol
Catatog Number Recording Magnets Price
BiS6 1 450.00
B357 2 375.00
BasH 3 400.00

NOTE: Each chronograph is supplied with 100
sheets of coated paper (10 x 20”), alse 100 sheels of
white bond paper, and a stylus and ink pen for
each magnel.

B-357 Drum Chrenograph. Motor Driven.

The GAERTNER SCIENTIFIC CORPORATION =«
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ACCESSORIES FOR CHRONOGRAPHS

B-1025 Transformer. May be used as a time
standard in connection with the stondord 2 ohm

Chronograph recording element.

A deflection is obtained tor each half cycle,
therefore the conirelled frequency of a 110 voli,

60 cycles power line produces 120 time marks per
BRI v e hr e A sy e p R e R

B-1026 Chronograph Recording Element, including
pen, as described under chronographs, These ele-
ments may be added to any of our tape or drum
chronographs. With all adjusimenis and binding
posts cnd all parts necessary for mounting.

Five different coil resistances are available, cover-
Ing mosl of the operaling currents and vollages,

Standard values are: 2, 400, 1000, 4500 and 5500
ol 0y 0 PIED S e - R e e £ 525.00

B-1030 Magnetic Time Marker, with stylus. Con-
venient for use in mearking time intervals or for
recording evenls to be studied when used in con-
nection with recording drumas and similar instruments,
This recording element s identical to those used on
our chronographs, bul is fitted to a 10mm rod, 20cm
long, to which it can be attached either parallel or at
right angles to the stylus, Suited lo carry B-1032
Chronograph Ink Pen, Price.......o.....0i. $27.50

"_,1 —

B-1030

B-1027 Tape driving mechanism. The leeding of
the tape is accomplished by a set of friction rollers.
One of these rollers is finely corrugated, the other
is rubber faced and normally kept in proper position
by a spring. A lever separates or brings together
the two rollers, Price.. ... vesenenn 580,00

Page 12 »
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B-1032 Chronegraph Ink Pen. To attach io the
recording magnet in place of the regular stylus.

The pen holder is ribbed to diminish flexures, To
the end is attached the ink container with a capillary
stainless steel tube, The writing point of this tube is
made of jridium.

B-1032

This special construction allows a free flow of the
ink only when the paper is moving. The pen pro-
duces a fine line on the white bond paper.

The ink supply can be replenished during records,

Complete with stylus and bottle of recording
¥ o1 e e s S R S e S S I 55.00

NOTE: To avoid the rubber roller louching the wet
ink record, the roller is relieved in the middle.

To secure correct guiding of the tape we recom-
mend lo use nol more than 1 pen for 13mm tape, 2
pens on 28mm and 3 or 4 pens on 52mm lape.

B-360 Reading Scale for Drum Chronograph Rec:
ords, The scale iz divided on a beveled suip of
nickel-silver, and is convenient for the rapid and
aecurate interpolation of the records. The lotal length
of groduation (480mm) corresponds exactily to ona
revolution of the drum, and is divided in 600 parts.
Each division is equal to 1/10th of a second when
using the slow speeds. Every other secend is
LT R RS S R Cewe e 10,00
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RECORDING PAPER

Coated recording paper. which iz free lrom the
danger of ink emudges and pens running dry, is now
mosl universally used with the Chronographs. i is
¢lso desirable because very little stylus pressure is
necessary to produce a distinct record and therelore
little friction is encountered.

The base is a colored paper covered with a white
wax-like coating. A very light contact of the stylus
ramoves this coating, revealing the paper beneath,
and plainly marking the path, The coating is not
easily removed by rubbing or handling,

B:1002 Coxted Recording Tape. In rolls 13mm wide,
120 melerslong. Per roll .. ... . ouiiinvdinais $0.35

B-1003 Cocated Hecording Tape. 1n rolls 2Bmm wide,
120 meters long. Perroll. . .......ccoiveviii $0.80

B-1003a Coated Recording Tape. In rolls 52mm
wide, 120 melers long. Perroll, . ....oiiviial 51.10

B-362 Coaled Recording Paper. In sheats 107 x 207,
for drum chronographs. Per 100 sheets. ... ...83.50

White Bond recerding paper. Where a more per-
manent record with greater econemy le raquested,
this white bond paper lape is more desirable and
scalisfactory for all speaeds.

B-1007 White Bond Recording Tape, In rolls 28mm
wide, 100 meters long, Pervoll... . ........... $0.40

B:1007a White Bond Recording Tape. In rolls 52mm
wide, 100 meters long. Perroll. . ...... ... ... 5045

B-364 White Bond Reccrding Paper, In shoeots
10" x 207, for drum chrenographs, Per 100 sheots 51,50

Somple ol Coated Recording Tape.

CARRYING CASE FOR CHRONOGRAPHS

B-1020 Qak Case and Canvas Cover, for Tape
Chronographs. Any of the chronographs listed above
can be furnished mounted in a strong well seasoned
oak box with canvas cover, In this form the chrono-
graph is easy 1o carry and is well suited for field use.

The chronegraph can-be operated in the caze with

the cover closed. A celluloid obsarvation window
and openings for wires and paper tape are provided,
The ouler cover is made of heavy water-proof canvas,
and fita snugly around the case. closing with zippoers.
A strong durable carrying handle is attached to
R et e e ol e T e e e e T e $20.00

B-1020 Oak Cass and Canvas Cover lor Taps Chronegraph,

The GAERTNER SCIENTIFIC CORPORATION =«
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ELECTRICALLY CONTROLLED TUNING FORKS

Important features ol our tuning forks cre the
accuracy, independeni of the temperature and the
cahsence of exiraneous {requencies.

Therelore these forks are very well suited to serve
as accurate frequency standards to operate chrono:
graphs, electric clocks, stroboscopic lamps, spark
recorders, oscillographs, synchronous motors and
cther electrically driven instruments where exact
time contral is essential,

The forks are made of a special steel selected to
provide durability, conatant accuracy and high mag-
netic permeability. The frequency temperalure co-
efficient is of about 0.01% per degree Centigrade
and an aecuracy of 0.05% al o temperature of 20
deg. C. iz guaranteed.

B-3003 TUNING FORK

These forks, made from special steel, are large
and powerful enough to do mechanical work.,

High speed chronograph pens can be operated
directly by the output of these forks ct a frequency
up to 100 cycles per second.

The cast-iron bracket on which the fork is mounted,
is cast integral with the base. The electromagnel
aoperales on & volts D.C. and will draw an average
current of aboul 200 milliamperes, The contacts are
of generous size and made of platinum. Three
marked binding posts on the base are provided, A
wiring diagram and cemplete instructions accom-
pany each fork.

Each tork, while operating on b volts, at the proper
amplitude, and a load of one watl, is individually
rated with a precision laboratory clock. The rated
frequency can be duplicated with the neceasary
temperature correction for 20 deg. C. by repeating
the standard epercling conditions.

The maintenance of the proper amplitude is an
important prerequisite for the highest accuracy.
Therefore a "V" and cross line is etched on the tine
of the fork to permil instant determination of the
amplitude, The amplitude is correct when the appar-
ent intersection of the vibrating "V" lalls on the
engraved cross line.

The tuning forks listed below are furnished with
smooth, undiilled tines, with no altachments except
the contact spring. If allachments are o be used
they must be ordered with the fork or the fork re-
turned for fitting. Attachments ordered with the
tuning fork will be rated in place.

Cat. No, Faork Moiarial Frequency Price
B-3003-50 Spec. Steel a0 vps $75.00
B-3003.60 Spec. Steal 60 70.00
B-3003-100 Spec. Steel 100 50.00
B-3003-200 Spec, Steal 200 50.00

B-3004 TUNING FORKS WITH FOUR CONTACTS

Designed to give an independent output current of
the same or ditferent voltage than that of the driving
circuit. By using lwo balteries or a cenler-lapped
battery it is possible to obtain alternating current.
The fork can also be used for the same applications
listed for the L-3003 series Tuning forks. Variations
due to adjustment of contacts are well within 0.5% of
the rated frequency.

The electromagnets operate on 6 volta D.C. and
will draw an average current of about 0.2 amperes.
The stationary contacts are generous in size and of
tungsten. They are adjustably mounted on a bake
lite support firmly attached to the base. The vibrat-
ing contacts are mounted on fat springs which can
be rotated to inlerchange readily one set with
another,

B-3003 Electelcally Drelven Tuning Fork.
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The binding posts are conveniently located on the
buse and a wiring diagram and complete instructions
ara included with each instrument. All of the wiring
in encased In the base. The castiron brackets on
which the fork is mounted are cast inlegral with
the bose.

Our regular amplitude indicating device is pro
vided, and the methed of calibration is the same as
pged for our other Tuning Forks.

ot No Fork Matorial Fraquanty Prioa
Bi3004.-50 Spec. Steel G0 vps 8150.00
B-3004-100 Spec, Steel 100 145.00
8-3004-200 Spec. Sleel 200 145.00

B-3012 VACUUM TUBE TUNING FORKS
Temperature Conirolled

These Forks are designed lor use aa precision lime
and frequency standards. Vibration is maintained
by a vacuum tube cmplifier without eleciric contaets,
microphone or other physical altachments to the
moving tines, The constemcy of these forks is within
Q02%, These Forks cre used in connection with
ampliliers for driving synchronous motors at canstent
speeds, They may also be used as time standards
on Chronographs, Qscillographs, Stroboscopes, Syn
chroscopes, etc.

The Fork ltzelf and the driving magnets are lirmly
mounted on o heavy, nonmagnelic upper base, which
in turn is flexibly mounted through cork insulation
upen the main bose of casl aluminum fitted with
rubber feel. The enda of the Fork tines are accessi-
ble for experimentation if the cover is removed.

The Forks are made of isorate alloy in frequencies
from 50 v.p.s, up. The temperature coeflicient of this
glloy is about 00001 per degree Centigrade.

The GAERTNER SCIENTIFIC CORPORATION -
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B-3004-200 Eleciricaily Driven Tuning Fark,

The amplifier and the tube dare placed at a distance
from the lork, A layer of corlt 2" thick between the
fork and moin bose provides heat insulation. For
even heal distribution the lork is surrounded by o
copper shield. A thermosiat and heater provide
lemperalure control, The fork, thermostal and heater
are enclosed in an insulating box, On our stomdard
instrumenis the healer ocperates [rom the "A" battery.
If it is preferred, the heater operated directly from
the powor line can be supplied.

The maintaining amplifier is a compaet, shieldad
unit mounted directly on the main base, A regenera-
live circuit is used in which the electromotive forces
set up in one of the coils of the eleciromagnet are
imposed upon the grid of the vocuum fube, The
vibrations produced in the plate circuit are applied
in the other coll lo mainiain the vibration. The
vibrating fork itself is the coupling element in the
oscillating elreuil and, therefore, alone delermines
the frequency. Tuning condensors in the elecirical
cireuit are definitely avolded to insure independence
of the frequency from circuit slements. Spontaneous
oscillation of the amplifier is prevented by a spacial
fesd-back feature incorporated in the circuit. A
delayed type autematic amplitude control is also
provided, which prevents unlimited increase in the
amplitude of vibration of the fork, and enables o
smooth manual control of amplitude to-a value con
siaten! with useful sutput and highes! accurazy. All
of these functions are performed in a single tube
of typa BBBG.

The Fork is designec to be driven by balleriea to
insure independence {rom impressed liae frequen-
cien, Special consideration in given to economy of
battery current. The tube draws only about 2 milli
amperens from a 90 volt “B" battery. An "A" battery
is required supplying 4 amperes at & volts and in

CHICAGC ¢ Pagels



B-3012 Vacuum Tube Tuning Fork,

addition about 1.5 amperes average to the tempera
ture control unless the latter is operated from the
power line. The fork is suitable for continuous,
econcmical operation over long periods of time. A
detachable, shielded cable with 4 conductors is
supplied o connect the "A” and "B" batteries,

This economy of battery current results in small
power output. Amplifiers operating from commercial
power lines or batteries may be used to obtain grecater
power at the standard fork frequency. The fork
output is from a 100,000 ohm impedance transtormer,
suitable for connecting to the grid of an external

amplifier, Two output binding posts and a ground
post are provided,

The Forks are {urnished complete with tube,
instructions, and a certificate of calibration, but no
“A" or "B" battery or external amplifier is included
in the prices given,

The maximum overall dimenaions of the instrument
are 10" x 24" and height 944",

__E&l Ne, I-'ﬂr_k_i‘_r‘!q*W Frog, _ Prige

B3012-50 Isorate Alloy 50 vps $625.00
B3012-60 Isorate Alloy 50 615.00
B3012-100 Isorate Alloy 100 600.00
B3012-500 Isorate Alloy 200 600.00

REGULATOR CLOCKS

B-1012 Regulator Clock with Mercury Contact. The
clock is equipped with a precision weight driven
8.day movement.

This subslantially constructed movement haos
heavy brass plates with steel cut pinions and
polished sapphire pallet stones. It is [itted with
maintaining gears and can be wound without

stopping.
The white enameled dial is 13" in diameter.

The perdulum beals full seconds, The pendulum
rod is made of well seasoned wood and is fitted on
the lower end with o platinum point, which sweeps
over a mercury contact,

The mercury contaet assures short and accurate
impulses. It is provided with adjustments for equal-
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izing the two successive time intervals, raising or
lowering of the mercury cup, and for the mercury
meniscus,

A condenser and a resistance coil is provided to
avercome an excessive sparking at the mercury
contact under normal load.

The case is 552" high and 22" wide.

The clock can be regulated to keep accurate time
to within plus or minus 10 seconds per month $180.00

B-1012a Regulator Clock with Magnetic Contact.
The clock L-1012 can be equipped with a magnetic
contact instead of the standard mercury contact,

The magnetic force of a small permanent magnet
is used to operale the platinum contacts,
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clock i& not atlected b}r any exterior mechanical force,

which may chomge its period.

The assembled device, including photo tube, and
light source is enclosed in o housing cnd mouanted
soparately underneath the ¢lock case, An adjustable
slit requlates the length of the contact time. A relay
in the phoio-electric circuil controls the external
circuit,

The photoslectric contact is for operation on either
110 volts, 80 cycles AC or 115 volta DC,

B-1012¢ Regulator Clock L-1012 with photoelectric
[ s o B $260.00

B-1013 Regulator Clock with Mercury Contact.
Thiz precision clock iz intended for goourate service
in Physical Loboratories, Asironomical Observa-
tories, elc.

B-1012 Requlator Clock,

The device is ot the lower end of the pendulum and
provided with the necessary adjustment for regu-
lating the length of contact and lor equalizing the
lwo successive time inlervals. It can be furnished
either a8 a “"make” or "break” contact.

B-1012c Regulator clock with magnetic
COIMRGE \le-aln o eoniire: ot vyl e e e st o e A 000

B-1012¢ Regulator Clock with Photeelectric Contact,
The photoeleciric contact device has been designed
to meel the requirements of highest accuracy.

The important feature is that the interceplion of o
light beam requires no effort of the intercepting
object, Therefore the regulated movement of the B.1013 Requlater Clock,
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The high grade, weight driven 8 day movement
is mounted and reinforced on a heavy steel plate.
The gears are cut to highest accuracy from hard
rolled clock brass. The pinions and arbors are cut
from solid steel rods, tampered amd highly polished.
The movement plates are specially heavy, aliording
good bearings for all pivols.

The escapement is of the Graham Dead Beal type,
and the movement is made by the Howard Clock Co.
according to our specificalions.

The dial is 13" in diameter, enameled on zinc with
all divisions aceuraiely spaced. The hands are mode
ol bhlued steal.

The hour and the minute hand are excentric, while
the large second hand is concentric and can be seen
trom a considerable distonce; o fecture specially
desirable in astronomical and olher uses,

The pendulum beats full seconds. The rod is made
of Invar. The coefficient of thermal expansion [or
this matericl is 0.0000009 per unit length per degree
Centigrade,

The body of the pendulum consists of a heavy lens
shaped brass shell 8" in diometer and lead filled,
A platinum contaet is attached to the end of the rod.

Chronometer with Beconds Caniact
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The mercury confact is provided with the same
possibilities of adjusiments os deserilbed on the
B-1012 pendulum clock.

The speclal leature of this conslruclion is 1o eltect
readily all these adjusiments including that for the
size of the mercury meniscus from the outside of the
clock cose.

To eliminate excessive sparking at the mercury
contact a condenser and o resistance coil is provided.

The aelectrical connectiona cre independent of the

movement and brough!l 1o binding posis on the oul
side ol the case,

The vase Is substantially bullt of well-seasoned
birch, mahogany finished, 860" high, 17" wide and
7" deep. and is fitted with glass pomeled door with
lock.

The clock will keep accurate time to within — 3
saconds: per month L. i il e eein 0/ S280000

B-1013b. Regulator Clock B-1013 with Magnetic
Contact as described on page 17...........8310.00

B-1013c. Regulator Clock with Photoelectric Con-
tact as described on page 17............... £360.00

B-1010 Seconds Pendulum with electrical contact,
This pendulum takes the place of a contacting
regulator clock fer periods not exceeding an hour.
The pendulum consisis of a heavy cast-iron bob
aftached to an invar red suspended [rom o hardened
steel knife edge. The eleclrical contact is similar 1o
the one used on our regulator clock, consisting of an
adjustable mercury well and a platinum contact
attached to the end of the rod. The pendulum and
contact are suitably mounted en ¢ channel iron for
wall mounling., For accurate woirk a cabinet or
suitable proteciion ogainst air current should be
provided ..., . 530,00

PRECISION CHRONOMETERS
and various types of
STOPWATCHES
for gpecialized use

Description and Prices Will Be Sent
an Hecguest
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B-3015 SYNCHRONOQOUS MOTOR CONTACTOR

This contactor is especially valuable in connection
with tuning forks or cycle records and permits a fast
determination of the length of periods. It is as well
suited for all other eircuits where a dependable
source of timed impulses is required,

The contactor is driven by a slow apeed synchron-
ous motor with enclosed gear train, Ilts operation is
necesscuily unlform because it derives its energy
from a gource of controlled frequency.

B3015

The synchronous motor cperaies a fasl acting
adjustable contacl, The conlactor eem be made for
any of the following intervels: Vi, Y, 1, 15, 30, and
60 saconds,

B-3015 Synchronous, motor contactor, 110 volts
60 eycles (other voltage on requast), Siate time inter-
val when ordering iy vyl 850,00

POWER AMPLIFIER

B-2010. Amplifier, 14 Watt Qutput, for 105-125 volls,
60 cycle AC, When used with our Vacuum Tube
Controlled Tuning Fork, this amplifier will drive the
12 watt Telechron Motors on our chronographs to
assure occurdte paper lape speeds.

The Amplifier has four stages of amplitication and
& power consumption of 100 watts, The output

trensformer is tapped for impedances of 3, B, 250 and
500 chms.

Price, less tubés, ... v\ viven e a 380:00
Set of Tubes for Amplifier, ................ 10.00

The GAERTNER SCIENTIFIC CORPORATION =

SENSITIVE RELAY

B-10049

This high sensitive relay is designed for direct
current circuits, where the available power lor
operation is relatively small.

lis low power consumplion makes it ideal for
operating chronograph recording elements {rom
delicate contacls on chronometers and clocks, in
vacuum lube amplifier circuils, or other devices
which connot carry the larger currents required.

The relay Is raled at 11.25 milliwalls for positive
operation and it may be adjusted to operate on s
little as 1.25 milliwedts.

Four different coil resistances are available, cover-
ing most of the opercting current and wvoltages
requirecd in sensitive relay applications, Standard
values cra: 1,000, 2,500, 5000 and 10,000 ohma,

The contact assembly is mounted as an inlegral
part of the relay. The conlacts are of aterling silver
capable of interrupting an inductive load of 3 amperes
at & volts for which spark protection is provided.

Each relay is mounted in a protecting case with
cover to permil easy access. External terminals are
provided.

B-10149 Sensitive Relay. . .........vvvvv 0. 525.00

(Slale coil resistance)
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PHOTOQELECTRIC RELAYS

The Photeelectric Relay is a useful accessory to
our chronographs for recording and liming evenls
that can be marked by the interruption of a light
beam. It is especially adapted for timing the motion
of very delicate apporatus without disturbing its
operation.

Seme typical applications are the study of moving
parts on machinery or laboratory apparatus, deter-
mination of velocities of moving parts or objects,
determination of psychological reaction times, tim-
ing of races or speed tests, production operations, etc.
A suitable light source can be lurnished lor any ol
these applications.

The Photoslectric Cell, Amplifier Tube, Trans-
former, Polentiometer, Electromagnetic Relay, and
other paris are mounted on a base which fita inlo a
case 4" x 4" and 5" high. The light is admitled
through a 1%" diameter shielding tube. The relay
closes one circuit and opens another when the light
beam is intercepted. A convenient grid bias adjust-
ment permits selection of the light lavel at which the
relay operates,

Six terminals on the base, and a six-foot cord and
plug for necessary connections cre provided., Fin-
ished in durable black crystal enomel.

B-2015A. Photoelectric relay, for 110 volts, 60 eycle
AC, power consumption 5 watts, The relay in this
unit conirols up to 200 watls non-inductive load and
has a set of normeally open and normally closed
T O i s A T $32.00

B-2015B. Photoelectric relay, for 110 volts, DC,
power consumption 12 watts, Relay contacis are the
some as on Model B-2015.. ......... LK Rt $32.00

B-2015C. Photoelectric relay operates on either
110 welts AC or DC, power consumption 12 watis.
The relay contacts in this unit will break 75 watls
non:inductive Toad. .. .. .o oo e 52500

B-2015 Pholasleotric Helay.
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PHOTOELECTRIC CELLS

l\ 1%
CEl CES CET

These Cells have g wide range of cemmercial and
laboratery applications. We have walched the de-
velopment of Photoelectric Cells and are pleased to
offer this excellent line, The cells uare manufactured
under patented processes which give a uniformity
heretolore not allained, and a higher sensitivity at
normal operating voltage (90 volts) coupled with high
ionization veoltage, These Cells will withstand an
ambient temperature which has proved destructive
to other similor Cells. Unless otherwise specified,
the Cells are filled with Argon gas al a low pressure.

The vacuum cells have approximately one-quarter
the sensitivity of the corresponding gas cell. Com-
plete technical details on request,

CE-1 Photoelectric Cell, Gas Filled, This Cell is
universally used lor general photoelectric work. The
cathode is 1%2" long and has an effective width
of 35",

CE-1V Photecelectrie Cell, Vacuum. same dimen.
sions as the CE-1 Cell,

CE-5 Photoolectric Cell, Gas Filled. Unmounted,
two lead wires coming from the stem. The cell is
applicable where space is at a premium. The cath-

L

ode is 1” long and has an effective width of /"

CE-5V Photoelectric Cell, Vacuum, same dimen-
sions as the CE-5 Cell.

CE-7 Photoslectric Cell, Gas Filled. For all pur-
poses and general uses where large plate areqa con
be used. The length of the cathede 18 1%” with an
elfective width of ",

CE-7V Photoelectric Cell. Vacuum, sume dimen-

gions as the CE-7 Cell,
NOTE: Prices of cells depend on sengitivity and

range from $1.50 up. Bulletin on request.
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ELECTRIC MOTORS

SPEED REDUCER MOTORS

Variable Speed Universal Ball Bearing Mofer,
115V A.C. or D/C., with high cmd low speed shatt.
Rated 1,80 H.P. at 5000 R.P.M. The high speed shaft
can be varied from 5000 to 2000 R.P.M. by means of
the B-322 Rhecstat listed below. The R.P.M. of the
gear reducer shaft is given below and can be varied
in the same proporlion. Great {lexibility of applica-
tion is possible by this variety of speeds. Shafl
dicmeter ", high speed shalt height 2, reducer
gpeed shaft height 144", overall length 651", height
341", width 3§4"”. Finished in glossy black baked
enamel,

Speed Heducer Shaft

Cat. No. AP M AP Pilce
B-1520 5000 7 $16.70
B-1527 2000 35 16.70
B-1528 5000 200 15.00
B-1533 5000 500 15.00

Shaded Pole Induction Motor, 110V, 60 cycle, A.C,,
with high and low speed shaft: Rated 1400 H.P. at
1600 R.P.M. Speed reducer shaft speeds are listed
below. Shalt diometer 1", high speed slialt height
13", reducer speed shaft height 141", overall length
BLi" helght 3%", widih 3%". Finished in glossy
black baked enamael.

Apeod Reducor Bhall

Cat, No. R P M R.P. M. Prive
B:1582 1600 28 511.50
B-1586 600 11, 11.50
B-1580 1600 45,7 10.25
B-1584 1600 207 10.25

B-1520 Veariable Speed Molor.

The GAERTNER SCIENTIFIC CORPORATION -«

Single Phase Induction Motors, 110V, 60 cvycle,
A.C, split-phase type. An exceptionally sturdy mo-
tor for conslant speed and continuous duty on dem-
enstration apparatus and experiments. Shaft diam:
eter ", shalt height 2%", overall length 6%",
height 4%, width 4}]”. Finished in gloasy black

baked enamel.

Cat. Na, Full hﬂ;-.ﬂf;paed H P, Frice
B.4158 1125 140 $10.30
B.-4208 1725 1,/20 9.00
B-4258 3450 1,/20 12,60

BALSE Induction Motor,

B-3013 Electric Motor, 115 volt AC. A small 22 pole
synchronous clock motor of low power consumption
and exiremely compact construction which can be
driven directly from the L-3012-50-100 Tuning Fork
for stroboscopic discs, contact deviees, small timing
equipmen! or other purposes. Makes one revolution
for each 11 cycles of the fork. . .. . .11

B-2000. Laberatory Motor, Governor Controlled,
adjustable speed 115V, AC or DC, with high ond low
speed shalt. A definite need for a governor con:
trolled, Universal, variable speed motor has been
maost etficiently met for laboratory experiments and
demonstration by this sturdy and dependable motor.

Centrolled by an electrical contacling governor,
the speed of one ol the \wo shafts can be almost
perfectly set between 85 R.P.M, and 2500 R.P.M, The
governor is so sensitive that the slightest change in
the speed interrupts the normal flow of current in a
special winding at o rate of 150 to 480 limes per
second (determined from cscillograph records), The
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governor conlacling unit is well protected against
excessive sparking by o shunl condenser and re-
sistance, thereby greatly lengthening the lite of the
unit. A small box on the motor housing coniains the
condenser and the toggle swilch for starling and
stopping the motor. The resistance units are mounied
within the motor. The motor is ol approximedely
150 HP., varying somewhat, however, with the
gear ralio and speed,

The motor is designed with twe shall exlensions,
sach fitted with a pulley. Chuck threads are on each
spindle, and diameters up to 4" can be accommo-
dated on either shaft by interchanging the chuck
collar. The overall dimensions of the motor without
chuck are as follows: length 8”, width 6]}", height

4"

The motor iz provided with two 18mm holes at
right angles to each other, and a clamp screw, thus
pormitting mounting in a herizontal or vertical posi-
lion on our standard laberatory supporis or clamps.
The illustration shows the motor mounted on our
standard elevating stand,

The motor is finished in glossy black enamel and
furnished complete with iwo pulleys, chuel, plug,
and 10 feel of rubber covered connecling cord, bul
g Ly T o e e e 554.50

B-2001, Laboratory Motor. Governor Controlled,
adjustable speed, 220V, AC or DC. Same as B-2000
except for higher vollage. ..., vvvieiai i, $56.50

B-2004. Shunl Wound DC Molor, 12V. A sturdy
and well built motor for general utility in the labora-
tory and shop, Speed 1725 RP.M., 1/20 H:P: Shait
diameter Ya", shaft height 2%, overall length 74",
height 47", Finished in glossy black baked
BHEMBL e s e e s e S21.85

B-322 Speed Confrel Rheostat, 50 wall, 225 chms.
For use with B-1520-1533 BSerles Wound Motors to
vary the shalt speeds down to 40% of the rated full
load speed. The resistance is wound on a circular
porcelain core and mounted on a porcelain base, A
bakelite knob controls the rotation of the roller
chnlaetl. i I e #4.00

E-422 Pulley, Single, iron, with set acrews, Shafl
diometer %", Grooved for 4" round belt, Pitch
e L e iy .. 50.40

B-2000 Governor Controlled Motor.
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PARTIAL LIST OF GAERTNER CHRONOGRAPH USERS

ADLER PLANETARIUM,
Chieago, 1.

AMTORCG THADRING CORPORATION.
Hew York, N, Y.

UNIVERSITY OF GALIFORNIA,
Lea Angeles, Calif,

CARLETON COLLEGE,
MNaorthfleld, Minn,

CATHOLIC UNIVERSITY OF AMERICA.
Washinglon T €,

UNIVERSITY OF CHICAGO,
Chicaga; 111,

COMEUSTION UTILITIES CORPORATION,

New York, N. Y.

CITY OF DAYTOMNA BEACH.
Daytona Beach, Fla.

DUKE UNIVERSITY,
Prurham, N, C.

GENERAL ELECTRIC COMPANY,
West Lynn, Mass.

GENERAL RADIO COMPANY,
Cambridge, Mages,

GEORGETOWN UNIVERSITY,
Washington. D, C.

HARTFORD EMPIRE COMBANY,
Hartlord. Conn,

UNIVEREITY OF ILLINGIS,
Urbane, 11l

JOHNS HOPEINS HOSPITAL,
Ballimore, Md,

URIVERSITY OF KENTUCKY,
Lexinglon, Ky.

IINIVERSITY OF MAINE,
Orono, Mo,

METRIC METER WORES,
Enig. Pa.

MIAMI UNIVERSITY,
Oslord, Ohln

UNIVERSITY OF MINNESQTA,
Minneapoiis, Minn,

UNIVERSITY OF MISSISSIPFI,
University, Misa

MITCHELL FIELD,
Garelan Gity, L LN, Y,

NATIONAL AERONAUTIC ASSN.,
Washington, D. ¢

NAVAL RESEARCH LABODRATORY,
Bellevue, Anacostla, D C,

N. ¥, N. H & HARTPORD H. R CO.,
Mow York, N. Y

NOATHWESTERN UNIVERSITY,
Evanston, (11

OHIO STATE UNIVERSITY,
Columbus, Ohin

GECRGE PEARODY COLLEGE.
Nauhvilla, Tonn,

UNIVERSITY OF PITTSBURGH.
Filtsburgh, Pa.

FITTSEURGH EQUITABLE METER CO.,
Pittaburgh, P, '

POS LABORATORIES,
Forlland, Ore,

REA COMMUNICATIONS, INC.,
Now Yark, N. Y

SIGNAL CORPS LABORATONY,
Forl Monmeuth, M. [,

APRINGFIELD ARMORY,
Springliald, Moss

BUREAT OF STANDARDS,
Washington, D, C.

STANQTYFE COMPANY,
Indigaapolis, Ind

THE TEXAS COMPANY,
Now York, N.Y.

UNITEDR GAS IMPROVEMENT C0O,
Philadelphia, Pa

U. 8. COAST & GECDETIC SUNVEY,
Washington,; D. C.

0. 8 DEPT: OF COMMERCE,
Washinglon, D, C.

U. 5 NAVAL OBSERVATORY.
Washingron, D, C.

WESTERN ELECTRIC COMPANY,
Chicago, ML,

WESTEHN ELECTRIC COMPANY.
Chicopas Falla, Mass

WESTINGHOUSE ELEC. & MFQ. CCY,
Hpringfiold, Mo,

WHEATON COLLEGE.
Whaoton, Il

WIRED RADIO. INC.,
Ampere, N Y

UNIVERSITY OF WISCONSIN,
Meadison, Wis

WITTENBERG COLLEGE,
Springlield, Ohia

U. 5 AIR CORPI,
Wright Field,

Daryion. Ohio

COMISION COLOMBIANA DFE LIMITES
COM. EL BRASIL,
Mancos, Brasil

RATIONAL OQBSERVATOHRY,

RNio de Janeiro, Brozil

CHINESE ENG. & DEVELOP. CO,
Tienisin, Chino

SUNATARN SCIENTIFIC ©O.,
Tientain, China

FUTABA AND COMPANY, LTD,
lokye, lapan

TAKATA AND COMPANY.
Tokyo, Japan

DE ESTUDIOS GEOGRAFICO Y
CLINEATOLOGICOS,
Tocuboya, Moxico

The GAERTNER SCIENTIFIC CORPORATION « CHICAGO + Page23



ALPHABETICAL INDEX
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Curr}ring coga tor Chrgngg[uphg_ P R R ] i Phatoelectric contact, clock with oo i 17, 18
CHEGHOGTREN i 1Al s Laea i s st 5 Photoslsctrie xelay . ..ooviava b, 20
Chronograph, DIum: vk oo vy iisiivashis sk ins 10 Power amplifier ................... P RIE 19
Chronograph, Ink Pen....... R T o 1
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Clock Driven Chrenographs, . ...ocoo0vionane 10, 11 Recording element ........ooomvnrannsronio 5,12
Clocks, requlator .. ......ecavesirninra, 16,17, 18 ROcOrding (P8 ... vsvvnrs s ensensarponsrass B, 13
Coated Recording Paper................ .veans 13 Relay, photoelectrle ...o.ouviivisins e SR IB0
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Electrically controlled Tuning Forks............ 14 " Single phase motors, , ... .....oooiiieiiaiaiins 21
Eloctic THOTOFR. - v e 4o snhsiviios adis be s e 2. Special chronographs ., s, ..., Y
- . ' Speed reducer molorf.«.i....ooviviirqinais v 2]
F Speeds, 1APe ... ..iiiireiiri i 7.8 9
Feeding mechanism ..., oo ivcviiiiiiisiaane B Spring motor ..... W Thot A ea e A o A om e e e
Forks, tuning ......0 .00 e T T e, Synchronous molor contactor. ... .. 19
G Synchronous motor, Telechron type............ 7
Governor controlled electric motor. . ........ .., 7
1 Tape, coated recording. .. .......ooivinrinis 6,13
Tape, chronograph ... .o voey ey,
Ink pen, ch.mnngmph. I R e T Rt 12 T::Ea driving qmaihqnium ............... e
Ink, recording ....... ey sk LR, MR LAY 12 Tepe, white bond paper. . ..., .......cooooie 6, 13
1801010 QUOY & v v aiinis iaiiiasie e v ol viamibalasees s 15 Telechron type synchronous molor. ... ......... 7
L Time morker, magnebic. . ..o e ia s e 12
Transformer ........ooiiviien L v ol
Laboratory molor ... .ie vt viiesiasaisas oy 22 Tuning forks ....... (RIS N T 14, 15, 16
M
VIR GOTEE. « oo v o now wbiassih s sims s wiowns win gh 6 12 .
Magnetic contact, clock with. . ............0.. 1€, 18 Vacuum phutoala:c:inc ke OO G RS o
Magnetic time marker. .. ... ... i b B Sl 12 Eucuum tube tuning forks. . ... 15, 16
Mereuiry contact, clock: with. . ..........iv...16,18 ariable speed motora. . ... 2
Molor, contaetor .. ..o oebsaiehsnivanshasdninad 19
Motors, electric ......covieiiciiaiiinann iave 21,82
Molors, speed reducer.........coviirvirsiioanias 21 White bond recording paper..........ooc0iis 6,13
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CORRECTIONS

Page 8 B 372 (tape speed 1260 mm) should read B 3724

Page 9 Sample Record Taps, item 2 should read B 3003
Page 14 under B 3024, line 6, should read B 3003

Page 15 B 3004 -50, should read B 3004 .60

Page 16 B8 3012-500, should read 500 vps

Page 16 B 1012 a, line 2, should read B 1012

Page 17 reference to L 1012 should read B 1012



