
1242 

Th© 
ELECTRICAL EXPERIMENTER 

mUll.e. 
April, 1920 

The Sperry "Battle Tracer" Complete, and Also Revolution Converter 
and Auxiliary Range Transmitter. The "Battle Tracer" Records the 
Course Followed by their Own as Well as the Enemy Ship. E is the 

Enemy Arm Tracer and R, the Range Predictor. 

Close -Up View 
of the Battle 
Tracer Motor Head, Thru Which the 
Graduated Ene- 
my Arm Passes. 
This Connects 
With the Vari- 
ous Range Find- 
ing and Spotting 
Apparatus on 

the Vessel. 
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Diagram Show- 
ing How Range 
Is Computed 
Directly from 
"Battle Tracer" Plottings So 
That Guns Can 
Be Aimed Ahead 
of Time, to Hit 
the Enemy Ship, 
by "Prediction." 
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ec ES, Captain, she was traveling at 
18 knots; we were slowly closing 
in on her, and when 14 miles away 
we opened fire." 

"The shells from the very first 
salvo struck her squarely amidship and 
blew her super- structure. off -." Thus 
continued the gunnery officer's report of 
the Naval engagement just completed in 
which the very first shots found the enemy 
and silenced their guns before they had a 
chance to reply. 

It is truly remarkable to think that not 
even a "finder" shot had been fired. In 
this case there was no need of firing the 
guns and wasting the big shells in order to 
get a "bead" on the fugitive vessel. 

The vessel's range was computed to ab- 
solute accuracy and predetermined in time 
for the guns to be set and fired. All this 
computation with the aid of the device here 
mentioned required but 19 seconds, reduc- 
ing thereby, past calculations several hun- 
dred per cent. 

What is this remarkable equipment, you 
will ask. Essentially, it consists of a num- 
ber of devices all working in conjunction 
with each other. The most important of 
which, perhaps, is the Battle Tracer, as it is 
called. 

The object of the invention, which has 
proven itself to be of great practical use, 
is to provide a means whereby the course of 
our own ship is plotted automatically on a 
table similar to the table used for plot- 
ting navigation courses. In addition, an 

arm extending from the instrument proper, 
called the enemy arm, keeps track at all 
times of the enemy's movements. In this 
way, regardless of what our own ship's 
speed may be or what the enemy's speed 
may be, prediction of its probable location, 
allowing sufficient time for the gunners to 
change their range, can be made with re- 
markable accuracy and the guns can be 
fired so that very few shots will miss the 
target for which they were intended. 

"Suppose the enemy zig- zags," you will 
say. "Isn't the art of shelling more a mat- 
ter of mere guess work than of accuracy ?" 
No, dear reader, no ! You must remem- 
ber that a ship eight to nine hundred feet 
long traveling at 20 knots, or perhaps, even 
more,, cannot steer and squirm away with 
the same ease as an automobile. 

It is not a question of a few seconds, but 
minutes elapse before one of these large 
floating fortresses can be turned complete- 
ly in their course, particularly in view of 
the terrific speeds at which they move. 
Hence, when a computation is made via the 
tracer, and guns can be elevated within 
nineteen seconds, taking the corrected find- 
ings as data to work from; it then gives the 
enemy very little opportunity to change a 
predicted and predetermined range or bear - 
ing. 

Essentially, the apparatus consists of a 
cylindrical box about 7 inches in diameter 
and 5% inches deep, containing four motors, 
and necessary gearing. It is mounted upon 
a tracer table and guided by a system of 

parallel arms which allow free movement 
in any horizontal plane, at the same time, 
however, preventing the Tracer from turn- 
ing on its axis. This allows the outer dial 
(A) of the Tracer to be kept in one posi- 
tion continually with reference to the table. 
(Accompanying letters refer to close -up 
view of Battle Tracer dials.) 

This dial of which we have just spoken, 
is one of the three dials which perform 
varied functions. As will be noted, the 
outer dial is graduated to 360 degrees and 
is held on the table so that zero of the 
dial is north on the chart and is always at 
the upper edge of the table, altho capable 
of movement in any way except the turning 
movement. 

Just inside of this dial and operating in 
juxtaposition with it, is another dial (B) 
similarly graduated but movable. This dial 
is controlled from the gyro- compass by one 
of the four motors inside the Battle 
Tracer head. 

A pointer coming from the center of the 
Tracer head extends to the edge of this 
dial and the outline of a ship with its how 
at zero is also engraved upon it. This 
pointer (D) which we have just spoken of 
is connected to the enemy arm and operates 
in conjunction with it, being moved by 
another motor connected to the Target 
Bearing Transmitters. Both the pointer 
and the enemy arm are capable of complete 
revolution. This movable dial (B) is 
mounted upon a movable post, to the bot- 

(Continued on page 1332) 
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TEWNO WIRELESS PRODUCTS OF QUALITY 
In all of the products shown below you will find we have used the finest of materials and the most accurate 
workmanship. All material guaranteed against factory defects, as it has always been a principle with us to 
manufacture products of superior type but at a reasonable price. 

"Tewno" Variable Condenser 
The rotary variable condenser is a necessity for all experimental wire- 
less work and one or two of them are to be found in almost any 
wireless station. The two most popular types are the 43 plate and 
21 plate with capacities of .001 mfd. and .0005 mfd., respectively. 
The large size has 21 rotary aluminum plates and 22 stationary alumi- 
num plates. The small size has 10 rotary and 11 stationary plates. 
The ordinary rotary variable condenser is mounted in a cheap round 
metal case with a cheap composition top and coarse scale. its plates 
are 0.15' thick and the shaft is 3/16" in diameter. 
The "Tewno" Rotary Variable Condenser has two genuine "Formica" 
ends, a clear glass case, e. Y.' shaft and plates .0_4 ". thick of a 
special grade of aluminum. However. the biggest feature in favor of 
our condenser is the form of end -piece used. It is square. facing the 
operator. It is net necessary t s b:o.: over ono's hand to eco the scale, 
as was the case in the old upright type of condenser. The scales on 
these instruments are calibrated to 2% degrees. 
We recommend our 43 plate condenser for primary and secondary 
tuning on sets of fair range and for use In oscillating circuits. Our 
21 plate condenser 13 well adapted to short wavo tuning fur use it 
small wave meters and a great variety of work calling for a small 
variable capacity. 
Do not be fooled by an instrument that is 'Just as good." These 
are to date the best condensers on the a.aateur market. 

No. 53-21 plate -.0005 mfd Price, $4.75 No. 43-43 plate -.001 mid Price, $5.50 
"Towne" Receiving Transformer (S:sort Wave) 

Directly prior to the war, the amateurs were doing wonderful work 
with specially made short wave couplers of their own construction 
and through the use of Armstrong circuits or with straight audion 
circuits. Up to that time no manufacturer had placed such an 
instrument on the market. 
In our short wave receiving transformer the amateur will find the 
embodiment of all of his ideals. It is designed f"r use on a nateur 
aerials of from 150 to 200 M. fundamental wave length and with 
a small capacity of variable condenser across the secondary will 
easily tune to 600 M. The windings are of the very efficient type 
known as bank wound (an expensive process) and are of heavy 
stranded conductor in silk sleeving. They are wound upon non- 
shrinkable tubes. Variation is obtained by means of two U-point 
switches mounted upon "Formica." Switches and conta-te are 
satin finish, nickel plated, which is in accord with the Govern- 
ment's specifications. All other metal work Is polished and nickel 
plated. Woodwork has a beautiful hand rubbed mahogany finish. 
No. 23 -Price $12.00 Order today as orders will only be filled in rotation as 

1hry come in. Remit by postal money order or check. 
The TEWNO COMPANY, 150 -152 Chambers St., New York City 

TRACO QUALITY 
RECEIVING TRANSFORMERS 

Used the world over. Insist on the genuine, built by 
its originators. Substitutes are expensive, irrespective 
of design. We absolutely guarantee our tuners to give 
the maximum signal volume. Delicate refinement. un- interrupted service and high class work- 

manship unite to make TRACO tuners the standard whereby all others are 
judged. It your Dealer 
does not handle them, 
order direct frdm us. 
LIBERTY DETECTOR 
VALVES. RADIO AM- 
PLIFYING PHONES, type used by the 
UNITED STATES. 
BRITISH and FRENCH 
GOVERNMENTS, now 
in stock, for sale. 

Send stamps for 
bulletins. 

Pottstown, Penna., U. S. A. 

The Famous 5A and 5C Models 

THE RADIO APPARATUS CO., 

"DEPENDABLE" 
Radio Equipment 

DORON BROTHERS ELECTRICAL CO. 
Hamilton, - - Ohio 

Manufacturers of 
Binding Posts, Switch Points, Special Screws, Nuts, Parts, Variable 
Condenser Shafts, Separators, Plates, etc. Automatic Screw 
Machine and Punch Press Products of any kind. Get our prices 
en your Parts. 

Have you a copy of our Radio Catalogue No. 9? It's free. 

STORAGE BATTERIES 
FOR WIRELESS SERVICE 

Batteries especially adapted for the amateur operator are described and illus- 
trated in our new Bulletin No. 175, copy of which will be furnished on request. 

THE ELECTRIC STORAGE BATTERY CO. 
The largest maker of story re batteries in the world 

1888 PHILADELPHIA, PA. 1920 
New York Boston Chicago Washington Denver San Francisco Cleveland 
Atlanta Pittsburgh Minneapolis Kansas City St. Louis Detroit Rochester 
Special Canadian Representatives, Chas. E. Goad Engineering Co., Ltd., Toronto and Montreal 
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tom of which is attached a driving wheel 
with a perifery of sharp teeth preventing 
the Tracer from slipping off the table. 

When a distant transmitter is actuated, 
this motor in the Battle Tracer is simul- 
taneously operated, causing the driving 
wheel underneath the Tracer to move slow- 
ly along the table, carrying the Tracer with 
it. The distance traverst in this way is 
exactly proportional to the actual distance 
traverst by the ship itself. 

Lines of perforations are made by the 
teeth of the driving wheel to trace the 
course of our own vessel. The inner dial 
likewise is made to turn by a third motor, 
and the picture of the ship engraved upon it 
will show the directipn in which our vessel 
is traveling. In other words, the engraved 
outline of the ship on the movable dial is 
kept in plane with the rotation of the driv- 
ing wheel carrying the Battle Tracer along 
the table. 

The pointer (D) heretofore described 
going to the outer surface of the movable 
dial and the inner surface of the fixt dial 
indicates on the outer dial (A) the true 
compass bearing of the target, and when 
read with reference to the inner dial (B) 
indicates the true bearing of the target 
with respect to the ship. 

A second pointer (E) controlled by an- 
other electric motor passes to the smallest 
of the three dials and gives a reading of 
the speed of our own ship transmitted, as 
has been stated, on the revolution con- 
verter. 

The enemy arm is continually being 
moved in accordance with the range, corn- 
ing from the target bearing transmitter. 
On this arm is located a small carriage 
having two pencil points, and traveling on 
tiny rollers. The distance of this carriage 
to the center of the Tracer is directly pro- 
portional to the range of the target. This 
distance is regulated by a fourth motor, 
actuated by the auxiliary range transmitter. 
On the big gun turrets of the battleship are 
the range -finding instruments. These in- 
struments consist of an arm 30 feet long 
with mirrors and lenses at each end; one is 
set at a 90 degree angle and is moved until 
the operator's eye, looking thru a hole 
near the center of the instrument, spots the 
enemy. Immediately he attempts to twist 
the other end mirror so that the enemy 
may be observed at the same time. The 
angle thus formed allows the computation 
of the range. The range thus determined 
is transmitted to the Tracer room, where 
an operator turns the Auxiliary Range 
Transmitter in accordance with the in- 
formation he receives from the range -find- 
ing instrument. In this way communica- 
tion to the Tracer is obtained. 

Scales are provided for reading the range 
directly. Likewise, pencil points operated 
on the ends of magnets controlled by a 
clock, produce dots along side of the course. 
Now, then, let us see what all these results 
come to. First, we plot automatically by 
communications directly from the propeller 
shafts and gyro -compass the course and 
speed of our ship on a large sheet of paper. 

This is one definite factor that is known. 
Secondly, instruments, on the mast -heads 
of the vessel, keeping a "line" upon the 
enemy vessel, cause the enemy arm to trace 
another course upon the table. See dia- 
gram herewith. 

All of this is figured out to mathematical 
accuracy and system of ratios so that if 
the enemy is eight miles away, the pencil 
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