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W ill You Give a Home Test to 
Johnson s Under-Lac 

at our Expense? 

WE WANT you to know Johnson’s Under-Lac by actual 
proof and real test. One trial will convince you how far 
superior it is to shellac or varnish. 

How much simpler, more economical, easier and more satis¬ 
factory to apply. 

Let us send you a bottle, free and prepaid, and our illustrated 
"booklet, “The Proper Treatment of Floors, Woodwork and Fur¬ 
niture,” which answers every question on the care, preservation and 
beautifying of every wood surface—is full of valuable hints and 
helps on home decoration. 

Johnson’s Under-Lac 
Imparts a beautiful, brilliant and lasting finish to floors, woodwork and furni¬ 
ture—over surfaces being dressed for the first time, over dye stains, filler or the 

bare wood; over an old finish of any kind. 
x You know the fault of varnish. It is thick, sticky — dries slowly 

' in a mottled way. 
' X Under-Lac dries evenly and ouickly—but not too quickly, like shellac 

' which laps and crawls and dries before it is well on. Under-Lac is 
\ thin, elastic—dries hard in half-an-hour. Use it for any purpose 
\ for which you would use shellac or varnish. 

S. C. * Johnson’s Under-Lac produces a splendid permanent finish. 

^Son" V, For Linoleum and Oil Cloth 
Racine, Wia. x^ jt ̂r¡ngS ou t the pattern to best advantage, giving a 

I accept your offer finish as glossy as new: protects from wear and makes 
of a sample of Johnsons rl..aninff m«v 
Under-Lac. letter than \\~ Cleaning easy. . 
varnish or shellac: also Book- The most economical because it goes farthest and 
let. Edition E.M. 5. I agree x o* lasts longest. Gallon cans, $2.50. Smaller cans 
tötest Hie sample and report ' down to half pints. Write today for the sam-
results to my paint dealer. p¡es anj our ¡X)O|C of Home- Beautifying Sug-

gestions, Edition E. M. 5. Clip coupon or 
take down address now. 

Name * “ 

\ S. C. Johnson & Son 
'm™ \ Racine, Wis. 

,. x •• The Wood-Finishing Authorities " 
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No Compromise 
THERE is no such thing as a “good enough” standard in the 

great Disston establishment—a thing is RIGHT or it is WRONG. 
There can be no compromise. 

Followed for 70 years, this principle has built the Disston Enter¬ 
prise from a one-man shop to the greatest saw, file and tool industry 
in the world. 
Even if we could not save you money in many ways it would be 

to your best interests to associate yourself in a business way with 
such an organization. 

But Disston saws DO work marked economies for every user. 
The Disston saws will do more work with less exertion and hold 

their cutting edge longer than any other brand. 
More work goes into a Disston—more comes out of it. 

HENRY DISSTON & SONS, 
Incorporated 

Keystone Saw, Tool, Steel and File Works, 
PHILADELPHIA, PA., U.S.A. 

New Wells Manual Training Lathes 
- WITH himofporivf. 

Have Silent Fnction Clutch to start and stop each lathe separately The lever for operat-
>ng clutch automatically applies a brake to stop spindle. This NEW LATHE is made with 
6 different methods of drive countershaft, underdrive, overhead friction drive, two styles of 
motor drive. Made with bronze boxes, ring oilers, 12 in. swing, and a variety of different 
equipments Send for NEW MANUAL TRAINING CATALOG showing these and othêí 
machines for manual training work -

F. E. WELLS & SON CO Greenfield, Mass. 
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UR complete sets in sizes of X K.W. and upwards, for commercial, yacht and private 
installation, are the best choice for those who seek absolute certainty of service and 

value. 
Each set is mounted in a solid 

mahogany cabinet, is equipped 
with the well-known type E trans¬ 
former, and combines every dis¬ 
tinctive, dependable quality of 
merit. We believe their efficiency 
to be unequalled. 
We can also supply transformers, 

condensers, spark gaps, keys and 
helices separately for any purpose 
and of any rating desired. Our 
receiving sets will render the best 
service possible at your station, 
and are in daily use in some of 
the foremost stations in the country. 
You will be interested in the 

Ferron Detector manufactured ex¬ 
clusively by us and will find our 
tuners, condensers, telephones, 
etc., to be unique in design and 
most sensitive in practice. 

Catalog G, devoted exclusively 
to wireless telegraph apparatus of 
reliability, will be mailed upon re¬ 
quest. 

CLAPP-EASTHAM CO. 
729 BOYLSTON ST. 

1 Kilowatt Type A. C. C. Transmitting Set 
BOSTON, MASS. 

A STORY BOOK FREE 

Very interesting and instructive to those wanting the very best edge 
tools made. A postal addressed to Mack Co.. 18 Bi own’s 
Race, Rochester. >. Y., sole makers for more than thirty years 
of the famous D. R Barton tools, will bring it with their catalogue. 
[In writing mention this magazine.] 

$3 Worth of Certainty 
“ECLIPSE” 

Battery Ammeter 

It will tell you exactly where 
your batteries stand »3.00 

ELDREDGE ELECTRIC MEG. CO. 
12 P.O. Sq., Springfield, Mase. 

ZK10 DAYS FREE TRIAL—— 
• I vfc prepaid, to any place in the United States without a cent deposit tn advance, and allow ten days free 
w II trial from the day you receive it. If it does not suit you in every way and is not all or more than we 

claim for it and a better bicycle than you can get anywhere else regardless of price, or if for any 
reason whatever you do not wish to keep it, ship it back to us at our expense for freight and 
you will not be out one cent. 
I nui CAOTARV DRIPPQ We sell the highest grade bicycles direct from factory to rider at 
LUn ifiUlUni rniULw lower prices than any other house. We save you $10 to $25 middle¬ 
men s profit on every bicycle. Highest grade models with Puncture-Proof tires, Imported Roller 
chains, pedals, etc., at prices no higher than cheap mail order bicycles; also reliable medium 
grade models at unheard of low prices. 
HIRED APCUTC UfAUTCn ia each town and district to riae and exhibit a sample 1910 Ranger Blcyc’e 
KlUtn AUtN I O WAN I tU furnished by us. You will be astonished at the wonderfully low /'rues 
and the liberal propositions and special offer we will give on the first 1910 sample going to your town. rite at once 
for our special offer. DO NOT BUY a bicycle or a pair of tires from anyone at any price until you receive our catalogue 
and learn our low prices and liberal terms. BICYCLE DEALERS, you can sell our bicycles under your own name plate 
at double our prices Orders filled the day received. SECONDHAND BICYCLES-a limited number token in trade by 
our Chicago retail stores will be lose« I <>ut at once, at $3 to *8 each. Descriptive bargain list mailed free. .... , TIDEC AHICTCD DD E rear wheels.Tnner tubes, lamps, cyclometers, parts, repairs and everything in the bicycle 
IlntOf UUAOl tn UHM Kt line at half usual prit PM. DO NOT WAIT, but write today for our Large Cata¬ 

logue beautifully illustrated and ontalning a great fund of interesting matter and useful information. It only costs a postal toget everything. 

Ä MEAD CYCLE CO. Dept, k 250, CHICAGO, ILL. 
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Save Money! Save Money! 
“OLIVER” 

HIGH-GRADE MANUAL TRAINING EQUIPMENT 

WILL SAVE YOU A GREAT DEAL OF 

TROUBLE AND EXPENSE OF MAINTENANCE. 

INVESTIGATE 
By writing to-day for CATALOGS on Wood Working 

Machinery, Benches, ViseH, Cl mu pg, Saws, Grinders, etc., etc. 

“OLIVER” No. 150 Quick Acting Vise 

Oliver Machinery Co. 
10 to 20 CLANCY ST. 

GRAND RAPIDS, MICH, U.S.A. 

BRANCH OFFICES: 

50 Church Street - - - New York 
First National Bank Building Chicago 
Pacific Building . Seattle 
1125 W. Temple Street, Los Angeles 

“OLIVER” No. 116 Manual Training Bench 

C« • • PRACTICALLY T . 

Electricity „ä. I aught 
Through the Medium of Tools and Machinery 

Instructors stand beside the student directing, criticising, and 
what is most important of all, showing them how to work 

You are qualified in a few months under the guidance of skilled 
instructors in the largest and best Electrical School in the U.S. 

occupy a responsible position in the electrical field 

' or to enter into an electrical contracting busi¬ 
ness of your own 

School open all the year. You can enroll 
at any time. Day and night sessions. Write or 
call forjprospectus 

New York Electrical School 
39 1-2 West 17th St., NEW YORK 
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YANKEE 
BREAST DRILL 

Absolutely 
Unique 

Differs from 
all others in 
what it does 
and how it 
does it. 

This little shifter con¬ 
verts it instantly into a 
plain drill.—A left hand 
ratchet for removing 
taps, etc.,—A right hand 
ratchet.—or an automat¬ 
ic alternating right and 
left hand ratchet, the bit 
turning continually to 
the right regardless of 
the motion of the crank. 

A great advantage at 
close quarters where 
only a short throw of 
crank can be obtained. 

Speed changed with 
forefinger, without re¬ 
leasing hold on crank 
or removing bit from 
work. 

NORTH BROS 
MFG. CO. 

Dept. E 
Phila., Pa. 

With Automatic 
Double Ratchet. 

The Latest and 
Greatest. 

This Tool must 
be seen to be 
fully appreci¬ 
ated. 

ASK YOUR 
DEALER 

"SHOW IT 

YOU! 

Send for 

“YANKEE” 
TOOL BOOK 

Full of 

LABOR SAVERS 

It’s Free! 

YOUNG MAN 
- LEARN THE -

AUTOMOBILE 
BUSINESS 

There are greater possibilities and more 
opportunities in the Automobile Business 
than in any other line. 
There is a big demand for trained men 

in the business. 
A course of training in the N. Y. S. 

A. E. — the AUTOMOBILE TRADE 
SCHOOL, will give you the right start. 

Our graduates hold the best positions 
as Salesmen, Demonstrators, Garage Man¬ 
agers, Repairmen, Chauffeurs. 

Our 1909-1910 Prospectus Sent on Request 

New York School of Automobile 
Engineers 

142 W«st 56th Street NEW YORK 

ELECTRICIAN andIMECHANIC 

PATENT BUREAU 
United States and Foreign Patents Obtained 

k Owing to the large number of inquiries we are constantly receiving from inventors, we have established 
aoureau for the convenience of our readers, through which they will he enabled to secure patents on 
inventions at the lowest cost consistent with the work performed. We have retained a firm of skillui Pate°l 
attorneys of Washington, D.C., with a branch office in Boston, who will have charge of this bureau, and who 
will pay special attention to the legality of patents secured. . 

If you have made an invention and contemplate applying for a patent, the first step is to learn wnetner 
your idea is patentable. Do not depend on the fact that you or your friends have never seen anything ot tne 

Send us a pencilled sketch, showing plainly your invention, and write out a brief description of its con-
struct ion and operation as well as you can. If you have a model send this also, express prepaid. We will 
give you our opinion as to the patentability of your invention based on years of experience, and^you will get 
honest advice as to the probable value of your invention. ... . . * .. »u-* 

By having our report as to the patentability of your invention, you will have documentary evidence mat 
at the date of such report you were in possession of the invention referred to therein, and thus be assisted in 
establishing invention should it ever be necessary to prove that you were the prior inventor. 

With the report of reputable and experienced patent attorneys showing that your ideas are new and prac¬ 
ticable, you may be able to interest capital in your invention, and thus provide for expenses incidental to tne 

P If you have been working on an invention that is not new, or for which there is no demand, we will so 
inform you, and you can drop it without further trouble or expense. 

DON'T D1ÎLAV 
Procrastination has cost inventors more money and resulted in the loss of more patents to bona-fide in¬ 

ventors than all ether causes combined. 
— An inventor, in order to protect his ideas, should not postpone applying for a patent. 

Forward the description, sketch and model if you have one, as above directed, to this bureau and our 
attorneys will immediately take up the case. 

ELECTRICIAN and MECHANIC PATENT BUREAU 
0 Beacon Street, Boston, Alass. 
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— -- STAR HACK SAWS 
ARE HIGHEST IN QUALITY LOWEST IN PRICE 

Here Is Our Xoxv I_,IWr of frioe« 

$3.50 $3.75 $4.00 $4.50 $5.00 $5.50 6.00 
6 inch 7 inch 8 inch 9 inch 10 inch 11 inch 12 inch 
- 1^0W is THE TIME TO BUY -

MILLERS FALLS COMPANY, - 28 Warren St., - New York 

THIS STYLE OF 

GEARED TAPPING ATTACHMENT 
CAN BE APPLIED TO 

ALL SIZES OF OUR 

SINGLE SPINDLE 

DRILLS AND GANG 

DRILLS. FOR ANY 

KIND OF WORK-

LARGE OR SMALL— 

ONE OF THESE 

ATTACHMENTS 

WILL BE FOUND A 

VALUABLE AID TO 

TURNING OUT 

ACCURATE WORK 

IN LIMITED TIME 

We also manufacture 
two sizes of 

Screw Cutting Lathes 

ASK FOR CATALOG 

the ROCKFORD 
DRILLING MACHINE CO. 
ROCKFORD, ILLINOIS 
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MEN .TEL MURDOCK 
Wireless Apparatus 

NOTHING LIKE THIS WIRELESS HEAD RECEIVERS 

DRY BATTERY 

4EN-TEL 
WIRELESS 

FOR students and experts alike the 
only DRY BAT¬ 

TERY made exclu¬ 
sively for all WIRE¬ 
LESS Telegraph and 
Telephone Stations. 

Different from all 
others. 

DIRECT BY MAIL 

^VHMIWItHSII 

'^»hUBTElEHOIf •' 
‘"""r nunm Mi y’ 
Price 35 Celli* 

NATI . OH »0 1 ¿id 

You can have the 
MEN-TEL Dry Cell 
sent you direct by 
mail prepaid for 35c, 
or SIX for $2. Cash 
with order. Let us 
send you Circular 2. 

Single 

Head 

Band 

and 

Cord, 

1,000 

ohms, 

by mail 

$4.20 

Double 

Head 

Band 

and 

Cord, 

2,000 

ohms, 

by mail 

$7.50 

Write TO-DAY 

The Men-Tel Wireless Battery Co. 
CINCINNATI, OHIO 

There are over a million Murdock telephone re¬ 
ceivers in use. That fact shows that Murdock goods 
are good goods. . 
Our wireless receivers are good too. Ask the man 

who owns a set. .... , 
Our List No. 7 shows full receiver prices and our 

complete line of high-grade wireless instruments. 
Get it now. 

WM. J. MURDOCK CO. 
30 Carter Street, Chelsea, Mass. 

162 Minna St., 324 Dearborn St., 
San Francisco Chicago 

«J?™» WIRELESS s?h?°cL8
Wireless companies write and telegraph us for men who can 

operate at high speed and who possess a thorough knowledge 
of the apparatus. This institution teaches the science and con¬ 
struction of the instruments, also how to operate them. It 
owns two high power stations on the Atlantic Coast and it is 
through them that its pupils master the actual station work 
which fits them for positions which the unskilled cannot 
secure. 
We have letters and telegrams on file which will prove to 

you that we have the endorsement of the officials of all wire¬ 
less companies. For illustrated catalog “E” call or write 

Boston Telegraph Institute 
899 Boylston St., - - Boston, Mass. 

F. H. KNOWLTON. Pres. (Member Society of Wireless Telegraph Engineers). 

WIRELESS MEN 
We have in our office thousands of letters from all over the world requesting 
catalogs. Some of you have not received yours because the names or addresses 
were not plainly written or were entirely omitted. So send in your little stamp, 
you wireless men, with your name plainly written, and we will send you a catalog 
of some of the kind of apparatus which you have wanted so long and been 
unable to get. We give you low prices, correct design, a square deal and quality 

WRITE NOW TO THE 

LONG DISTANCE WIRELESS INSTRUMENT CO. 
Factory, 380-382 ATLANTIC AVE. P. 0. Box 2203, Boston, Mass. 
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“H Couch” 
INTER COMMUNICATING, PHONE SYSTEM r

Installed in your home¿enables you to reach mem¬ 
bers of the family : anywhere on the premises 
instantly, and adds a comfort to home life worth 

its cost many times over , in a year 
No particular skill required toTinstall our 

systems—only a little common sense and our 
systems catalogue and diagrams of wiring. 

* ’Couch systems nave been mar-
for fifteen years and are in 

residences, 
schools, col¬ 
leges, hospi¬ 
tals, hotels, 
&C-, through¬ 

out the country. 
Couch telephones 

as a matter of course 
are imitated-a con¬ 

fession of their su¬ 

AGENT NEAR YOU. 

periority— but, well, 
never mind. 

The low cost of a 
good system will sur¬ 
prise you. Send word 
now as to your needs. 

S. H. COUCH CO., Inc. 
Pearl and Purchase Streets : : BOSTON,rMASS. Established 

1894 

TAN LEY TOOLS 
STANLEY 
“HUR WOOD” 

Screw Drivers 
Are mechanically the best Drivers 
ever offered and will stand more 
hard usage than any Driver made. 

Particular attention is called to 
the shape of the tip on the No. 40 
line. 
The sides are parallel instead of 

tapered as in the standard type, and 
will follow up a screw even if deep¬ 
ly countersunk, without injuring or 
marring the woodwork. 
These Screw Drivers are made 

with insulated heads if desired, 
making them an ideal tool for Elec¬ 
tricians’ use. 

STANLEY, 
RULE Sc LEVEL CO. 
NEW BRITAIN. CONN. U.SA. 

1 cVERY 
TOOL 

[GUARANTEED! 
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CONSTRUCTION OF A 75 WATT ROTARY CONVERTER—Concluded 

P. LE ROY FLANSBURG 

WINDINGS 
Insulate the heads of the field magnet 

spools with heavy red paper known as 
press board. Cut out washers of the 
paper of the same size as the heads and 
make a cut through one side so that 
they can be slipped over the spool. 
Each end should have two of these 
washers so that the cut in one is covered 
by the other one. The body of the 
spool is covered with four layers of 
ordinary wrapping paper held down 
with a little shellac. 
The winding consists of No. 20 single 

cotton covered magnet wire laid on in 
even layers. It should be possible to 
get ten layers on. The “start” end is 
brought up between the two paper 
washers on one end and the “end” is 
fastened by laying in a loop of % in. 
wide cotton tape before the last six 
turns are put on and winding these six 
turns over it, leaving out a good sized 
loop through which the end is passed 
and held tight while one of the free ends 
of tape is pulled until the wire is drawn 
into position by the loop. The ends 
of the tape are then cut off close to the 
wire and the winding given a coat of 
orange shellac. The two ends of wire 
should come out from the coil about 
X in. apart and on the same end. The 
six magnets are all wound just alike 
and slipped over the pole pieces with 
the ends of wire opposite to the screws 
in the field terminal blocks. The ends 
of the wire are cleaned, formed into a 
loop to fit around under the screw 
head and the screw clamped down, 
there being a small brass washer under 
the screw head. The terminal blocks 
are then connected with short pieces 
of wire as shown in the diagram of con¬ 
nections. When all is completed the 
wire should be traced out to see that 
the connections are correctly made. 
The current should flow around one 
magnet in one direction and around 

the next in the opposite direction, chang¬ 
ing again in the next and so on. They 
may conveniently be tested by con¬ 
necting a cell of any battery to them 
all in series as shown, and holding a 
compass needle near each one of them 
in succession. If they are Tight, the 
needle will point one end to three of 
them and the opposite end to the alter¬ 
nate ones. Another good way to be 
sure of correct connections is to connect 
first two inside ends of adjacent spools, 
then at the next place, two outside ends, 
and so on, when finally two outside 
ends will lead to connection board. 

Before starting on the winding of 
the armature the connections between 
the collector rings and the commutator 
must be made. By reference to the 
drawing it will be seen that each col¬ 
lector ring connects to three equidistant 
commutator bars. These connections 
must be made precisely as in the table 
given. Drill small holes, just large 
enough to take a No. 18 wire, in the 
back ends of the commutator bars 
indicated. Take for instance collector 
ring No. 1, which connects to bars 
1-13-25. Drill the hole in bar 1 large 
enough for three wires, then run a short 
piece of No. 18 fixture wire from bar 
13 to bar 1, and another from bar 25 
to bar 1, then from bar 1 run a piece 
long enough to reach the collector rings. 
These wires must all be soldered in 
and great care taken that they connect 
only the bars indicated. The long 
wires are then passed through the holes 
in the armature sleeve and attached to 
the leading wires from the collector 
rings, the joint being well soldered 
and taped. 
The armature coils are next to be 

made, each coil consisting of 20 turns 
of No. 24 single cotton covered magnet 
wire and 36 coils being required. They 
are to be wound on the form shown, 
all in the same direction and the be-
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ginning end so marked that it can be 
identified. Before removing the screws 
from the clamp the coil should be tied 
tightly in several places with thread 
so as to hold it to shape. After remov¬ 
ing from the form the coils are to be 
thoroughly taped with in. silk tape, 
the coils dipped in thin shellac and then 
hung up to dry. Before they are dipped, 
however, they should be bent into nearly 
the shape shown, and if they are too 
thick to go into the slots, the sides 
should be clamped between the boards 
until they are thin enough to go in 
easily. The coils are placed on the 
armature with the lead wires towards 
the commutator and arranged as shown 
in the drawing. Begin by placing one 
side of a coil in one slot, leaving the 
other side out, then place another coil 
in the next slot letting it lap over the 
first coil and continue this until ten or 
twelve coils are on and then begin to 
lay both sides of the remaining coils 
in. It will be seen that a coil occupies 
the bottom of one slot and the top of 
another, there being five slots between 
the two, not counting those occupied. 
When nearly all the coils are on, it is 
necessary to raise upon one side of 
those first put on to enable the last ones 
to be placed under, after which the 
remaining sides of the first coils are 
laid down. Great care is necessary to 
avoid injuring the tape on the coils 

when they are placed in the slots. If 
care has been taken in laying the coils 
in the slots the armature should pre¬ 
sent a symmetrical appearance. Select 
inner end of any coil and bring it down 
to a commutator segment directly in 
front of where it emerges from the coil, 
and to this same segment bring the outer 
end of the next coil. Continue this 
all around so that each segment will 
have the beginning of one coil and the 
ending of the next. Solder these wires 
to the bars, being careful that the solder 
does not connect two bars. Wind a 
band of a few turns of tape around the 
ends of the coils to keep them in place 
and give the completed armature a 
coat of shellac. 
The d.c. brush holders are to be con¬ 

nected as shown in the diagram of con¬ 
nections, that is, three alternate holders 
are connected together and to one main 
terminal, the other three being connected 
together and to the other main terminal. 
These connections are best made with 
No. 18 fixture wire, but it should be 
left slack from the terminals to the 
holder in order that the arm may be 
adjusted. Connect the field terminals 
to the main terminals as shown, adjust 
the brushes and the machine is ready 
to operate. It runs as a motor on four 
or five cells of storage battery. As a 
generator it will give about 10 volts at 
2,000 revolutions per minute, but the 
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speed can be increased, raising the volt¬ 
age considerably. Eight amperes can 
safely be drawn from it. 

EXPERIMENTS 
The drawings show the connections 

of a shunt wound machine on the d.c. 
side. If we connect this to a battery 
of sufficient power, the machine runs 
as a motor. Now if we reverse the bat¬ 
tery it still runs in the same direction, 
but if we reverse the brush connections 
so that the current flows through the 
armature in the opposite direction, 
leaving the fields as they were, the 
direction of rotation is reversed. Again, 
if we reverse the connection to the 
fields, leaving the armature as it was, 
the direction of rotation is reversed, 
therefore we see that reversing either 
field or armature reverses rotation, but 
reversing both has no effect. 
We may make a series motor of it, 

arranging the connections so that the 
entire current flows through first the 
fields and then the armature, instead 
of dividing between them as in the 
shunt machine. Now we find that the 
same law of change holds good and that 
we can reverse the direction of rotation 
the same as with the shunt machine. 
For practical use as a series machine, 
the six-field coils should be connected 
in parallel with each other rather than 
in series. 
With the machine connected in shunt, 

place an ammeter or any instrument 
which will show a change in the current 
strength in series with the field so that 
all the current which flows through the 
field will flow through the instrument. 
Put a load on the machine by holding 
a block of wood against the pulley and 
there will be no change in the field 
current, but place the instrument in 
series with the armature and repeat 
the experiment and it will be seen that 
the current increases with the load. 
This is explained as follows: a motor 
running acts not only as a motor but 
as a dynamo as well, generating an 
electromotive force in the opposite 
direction to that supplied to the motor. 
This counter electromotive force, act¬ 
ing against the incoming current, re¬ 
duces its strength. Now the voltage of 
a dynamo is proportional, among other 
things, to its speed, and when the load 
comes on the speed falls, the counter 
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electromotive force decreases and a 
greater current rushes into the arma¬ 
ture, tending to give the machine more 
power; thus a shunt machine is self¬ 
regulating for speed. With a series 
machine the case is different: we have 
the counter electromotive force the 
same, but this acting on the incoming 
current tends to weaken the field, and 
when the field of a dynamo is weakened 
the voltage is lowered. If the load is 
thrown off, the field is weakened and 
the machine speeds up, for, if the load 
permits, any motor will run faster with 
a weak field. A series motor will run 
away if the load is thrown off, and there¬ 
fore is suitable only when the load is 
always on, such as in railway work, 
fans, etc., while a shunt machine is 
suitable where a constant speed is re¬ 
quired under varying load. 

Start the machine as a shunt motor, 
and, while it is running, open the field 
circuit. If the bearings are free the 
speed will increase, this being due to 
what is known as the residual magnetism 
of the fields, that is, the magnetism of 
the iron is retained but is much weaker, 
causing the increase in speed as ex¬ 
plained above. This experiment should 
never be tried with a large machine, as 
the increase in speed is liable to be so 
great as to wreck the machine. 

Connected in shunt this machine 
makes an excellent dynamo. It de¬ 
livers direct current from the d.c. end, 
and from the a.c. end we can get be¬ 
tween rings 1 and 2 or 3 and 4 a single 
phase current; between rings 1 and 2 
and 3 and 4 together we get a two-
phase current, and between rings 1-5-6 
we get a three-phase current. There is 
a fixed ratio between the d.c. voltage 
and the voltage of the a.c. side. The 
a.c. voltage can be obtained at any time 
by multiplying the d.c. voltage by 0.707 
for a single or 2-phase and by 0.612 for 
3-phase; but the effects of armature 
resistance and inductance somewhat 
modify these ratios. 
The most interesting experiments 

with alternating current have to do 
with the induction motor, and these may 
be performed with very simple appa¬ 
ratus. 
Take a good pocket compass and wind 

around it, parallel with the needle, a 
coil of 20 or 25 turns of magnet wire, 
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about No. 30. At right angles to this 
coil wind another similar one and lay 
the compass down flat, connecting the 
ends of one coil to brushes resting on 
rings 1 and 2, and the ends of the other 
coil to brushes resting on rings 3 and 4. 
Connect the d.c. side to a suitable bat¬ 
tery and the machine will run as a 
rotary converter giving 2-phase a.c. to 
the compass motor, which will run at 
high speed. If it does not start off 
at first, hold the hand on the pulley 
slowing the machine down until the 
needle begins to revolve. The expla¬ 
nation is as follows: consider coil 1 
with a current flowing in it, the needle 
tends to point at right angles to it. 
At the same instant there is no current 
flowing in coil 2, the nature of a 2-phase 
current being such that as one phase 
has maximum current the other has 
none. The next instant coil 2 has 
current and coil 1 has none, and the 
needle will swing to right angles with 
coil 2. The next change and coil 1 
again has current, but in the opposite 
direction, and the needle swings to right 
angles with it, but in the opposite direc¬ 
tion to its first position . The next change 
and coil 2 is again energized but op¬ 
positely to its first direction, and the 
needle is at right angles with it but 
opposite to its first direction. The 
next change brings us back to the start¬ 
ing point, and the needle has made one 
complete revolution. In the commer¬ 

cial induction motor the same principle 
is used but the needle is replaced with a 
heavy iron rotor carrying large copper 
bars embedded in the iron and the 
radial field coils are replaced with a 
heavy sheet iron stator carrying many 
coils of wire resembling in shape those 
on the armature of this machine. If 
the ends of one of the coils on the small 
motor be reversed, leaving the other 
as it is, the direction or rotation is re¬ 
versed. To reverse the direction of 
rotation of a 2-phase motor reverse the 
two wires of one phase. 
Take the same compass and wind 

three coils as before, but placed 60° 
apart, and connect the beginning of 
one to the ending of the next all around, 
making one continuous wire. From 
each of the three joints attach a wire, 
one to ring 1, one to ring 5, and one to 
ring 8; run the machine as before and 
the needle revolves. We now have a 
3-phase motor whose principle is the 
same as the 2-phase above described. 
To reverse a 3-phase motor, reverse 
any two wires. 

In a six pole machine every revolu¬ 
tion of the armature gives three com¬ 
plete cycles, and in the little motors just 
described every cycle gives one revolu¬ 
tion, hence the needle will run three 
times as fast as the armature of the 
rotary converter. 
The small toy motors sold to run on 

one or two cells of battery will run on 
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the single -phase current taken from 
rings 1 and 2 or 3 and 4, showing that 
a direct -current motor will operate on 
alternating current; but in commercial 
machines it is necessary to laminate the 
fields, that is, to construct them from thin 
sheet iron to prevent heating. Many a.c. 
fan motors run on this principle. 

Disconnect the d.c. brush holders from 
the fields and short circuit all the brushes 
together by connecting two adjacent 
holders with a short piece of wire. 
Connect the field to an ordinary a.c. 
lighting current through a few ohms of 
resistance to keep the current down and 
adjust the rocker arm until the motor 
runs at best speed. It will stand this 
for only a few minutes, for as the fields 
are not laminated they will heat. The 

armature gets its current by induction 
from the a.c. fields, and as it is short 
circuited at the brushes it causes ro¬ 
tation. 

If the machine is connected as a series 
motor it may be connected directly 
across a 110 volt a.c. circuit without 
other resistance, and runs like a d.c. 
machine. This experiment shows to 
good advantage the fact that, in coils 
surrounding iron, there is a greater 
apparent resistance to the a.c. than to 
the d.c. If the machine were supplied 
with d.c. it would require about 8 or 
10 volts while it stands 110 volts a.c. 
It would be completely wrecked by 
110 volts d.c. 
The design of machine was made by 

Mr. Edward E. Sheldon of Albany, N.Y. 

INTERIOR ELECTRIC LIGHT WIRING—Part VIII 
Miscellaneous Fittings—Continued 
GEORGE J. KIRCHGASSER, E. E. 

FIXTURES 
The fixture is really the weakest part 

of a lighting equipment. Abrasion of 
the insulation of the wires or the drying 

FIG. 80. 

out of this insulation may allow a 
leakage of current, which will be stopped 
from flowing into the gas piping system 
by the insulating joint. Where the 
wires pass out of the fixture, as seen in 
Fig. 81, at top of shell, some protection 
is required so that the insulation of the 
wires is not injured. A small fitting, 
sometimes called a “crab” or “hickey,” 
is employed for this purpose. 
When installing a combination fix¬ 

ture care should be exercised in applying 
the white lead, which is a conductor, 
so that none will be forced through the 

joint and span the insulation. This 
would cancel the function of the insu¬ 
lating joint, making a metallic circuit 
from the fixture to the gas-pipe system. 
An insulating stud is used with 

straight electric fixtures for insulating 
them from conducting materials. A 
straight electric fixture consists of a 
shell which encloses the fixture wires. 
This is sometimes of brass as used on 
combination fixtures and sometimes 
of heavier metal. A substantial sup¬ 
port should always be provided for 
straight electric fixtures; this can be 
concealed in the wall or ceiling, or can 
be mounted on the exterior. A hard 
wood block, of in. stock, is satisfac¬ 
tory. A loose fixture wears on the 
insulation of the fixture wires. Outlet 
boxes, as shown in Part III, provide a 
proper support for the fixtures and no 
blocks are required. 

In Fig. 80 the method of connecting 
and installing a combination gas and 
electric fixture is shown. The canopy 
is indicated. This must be insulated 
from any material which has current¬ 
carrying properties. An insulating 
ring is used for this purpose. It is 
made of hard rubber and comes in dif¬ 
ferent diameters to accommodate differ¬ 
ent sized canopies. Between the canopy 
and the ceiling the insulating ring is 
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shown. As conducting material is 
employed in the building of fireproof 
buildings the canopy must be insulated 
as well as the fixture stem. If no ring 
were used the stem of the fixture would 
be in mechanical connection with the 
wall or ceiling (of metal or metallic 
lathe), and the insulating joint or stud 
would be of no value. Insulating rings 
should also be used with insulating 
joints or studs where fixtures are located 
on metal ceilings or walls or on outside 
brick walls. 
Above the insulating joint in Fig. 80 

a piece of flexible tubing is shown 

FIG. 8/. 

around the gas pipe. This serves to 
keep the circuit wires and the splices, 
which are sometimes wrapped about 
the pipe, free from the metallic surface. 
At the top of the shell the fixture wires 
must be protected. The circuit wires 
in a knob-and-tube system must each 
be provided with a piece of flexible 
tubing extending from the last sup¬ 
porting knob to below the insulating 
joint or stud. They should also be 
tied in place to the gas pipe by a piece 
of iron wire. In a conduit system the 
gas pipe passes through the outlet box 
from behind or from the side and the 
wires enter through the conduit, no 
flexible tubing on the wires being neces¬ 
sary. No outlet box cover is needed 
when a fixture is installed. The canopy 
as indicated in the figure serves to 
conceal the box, splices, insulating 
joint, etc. 

For special ures, as in damp or 
wet places or for outside lights, where 
ordinary fixtures are not proper, water¬ 
proof fixtures of heavy construction 
should be used. Figs. 77 and 78 repre¬ 
sent such types of pipe-hanger fixtures. 

If double braid rubber-covered wire, as 
used in the conduit system, is run 
directly to the waterproof socket, no 
insulating joint or stud is necessary, 
because the fixture is in all respects 
equal to the conduit system itself. It 
can be reasoned therefore that the 
insulation (through use of the insulating 
joint) of the ordinary fixture is necessary, 
mainly, because of the weakness of the 
fixture and of the fixture wires. Wire¬ 
less clusters, as they have no wires, do 
not require insulation from the piping 
or other metal of the building. 

In some kinds of ceiling fixtures and 
clusters, etc., the heat of the lamps is 
confined in such a way as to act on the 
fixture wires. Slow-burning, weather¬ 
proof wire is preferred to rubber covered 
as the latter insulation is dried out by 
heat. 

Fixtures are approved for use on the 
ordinary lighting systems, 110 or 220 
volts, but not on systems where the 
voltage is over 300. Except the special 
fixtures mentioned above and illustrated 
in Figs. 77 and 78, no fixtures should 
be installed outside or in other damp 
or wet places. The reasons for these 
restrictions are because of the small 
fixture wires, their comparatively weak 
insulation, and the non-moisture proof-
ness of the fixture. 

If a fuse on a lighting circuit blows 
an investigation should be made to 
locate the source of trouble. It is not 
remedying the defect by putting in 
larger fuses in the branch. There is 
often found a leakage of current in 
fixtures which will blow the branch 
fuses, if the ground becomes sufficient 
and the branch fuses the proper size. 
By knowing which fixtures are on the 
circuit in trouble and then after placing 
new fuses of proper size in the branch, 
one fixture after the other can be 
switched on. When the defective one 
is connected in circuit the fuse will 
blow again. Often the trouble is due 
to leakage from a poorly wrapped joint 
or from the weakening of the insulation 
above the shell By lowering the 
canopy the wires can be inspected. 

After an electrical installation has 
been completed insulation resistance 
tests should be made to make sure that 
the wiring is free from grounds. A 
magneto, which is a small dynamo 
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Up to 
Amperes 
5... 

10. .. 
50. . . 
100. .. 
200 .. . 
400 .. . 
800 .. . 

1,600. . . 

Col. II 
4,000,000 ohms. 
800,000 ohms . 
400,000 ohms . 
200,000 ohms. 
100,000 ohms. 
50,000 ohms. 
25,000 ohms . 
12,500 ohms . 

Col. Ill 
2,000,000 ohms 
400,000 ohms 
200,000 ohms 
100,000 ohms 
50,000 ohms 
25,000 ohms 
12,500 ohms 
6,250 ohms 

operated, by hand usually, can be used 
for the testing. At the different out¬ 
lets one wire of the magneto can be 
connected to each wire; if the bell rings 
current is passing from one conductor 
to the other, which should not occur. 
By connecting one wire to one circuit 
wire and the other to the conduit or in 
a knob-and-tube system, to the gas or 
water piping, the insulation from the 
ground can be ascertained. The fix¬ 
ture wires should also be tested as they 
are very liable to become grounded on 
the metal of the fixture. A test be¬ 
tween the wires and a test between each 
wire and the metal of the fixture should 
be made. 

Col. II of the following table gives 
the insulation (for the wiring only) 
required between the conductors and 
between the conductors and the ground, 
with all cut-outs and safety devices in 
place. Col. Ill, the same with fixtures, 
sockets, receptacles and other attach¬ 
ments connected in circuit. 

Before beginning the installation of 
even the smallest electrical equipment 
it is well to thoroughly look over the 
ground and make definite plans, as this 
will insure better work with less dis¬ 
appointments and fewer changes. For 
large buildings the specifications should 
be made out by a competent man, 
showing location of outlets, switches, 
fuse cabinets, feeder runs, mains, risers, 
etc. Some of the principal points to 
be discussed and decided upon are 
given below: 

Electric current to be supplied by 
whom and at what voltage. Also, 
whether alternating or direct current. 
What system of wiring is to be em¬ 

ployed: if different systems, how sub¬ 
divided. 
Method of controlling and operating 

lights. 
Feeders, mains, etc. What size of 

wires necessary. Feeders and risers 

should, if possible, be run in such a way 
as to feed from central locations. For 
motor and heater systems separate 
feeders to be used. 

For branch circuits, wires are usually 
No. 14 B. & S. gauge. If the branch 
fuse locations are central, circuits can 
be run in both directions, thus making 
the runs of about the same length and 
as short as possible. The general layout 
of these circuits should be known. 

In a conduit system, the make of 
conduit might be specified and the 
sizes and runs of the pipe for the mains, 
feeders and branches. 

The kind or kinds of outlet boxes 
to be used. Also the location of the 
outlets, designating on the plans what 
each outlet will be fitted with; if fixture, 
how many and what size of lamp. 

Locations and uses of wall, floor, and 
baseboard outlets and receptacles. 

Kind, size and location of cut-out 
cabinets. 

Cut-outs, type, support, etc. 
Locations, type and size of switches. 
Locations, type and sizes of fuses. 
If separate heater or motor circuits 

are wanted, locations of outlets, size 
of wires and other detail should be 
decided upon. 

For elevator motors, size of feeders, 
voltage of service, if different from 
lighting service, etc., should be known. 

Size and kind of lamps, method of 
supporting the same and fixtures com¬ 
plete the equipment. 

The End. 

Sewer system, new water system, 
fire alarm boxes, electric railways, 
telephones, new and increased electric 
light plant, bridges, most extensive 
harbor improvements and no port 
dues—all this going on at one time in 
Manila, means that the city is becoming 
the American Hong Kong. 
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A CHEAP NINE-INCH REFLECTING TELESCOPE 
I. Tools and Materials Needed 

M. A. AINSLEY 

The telescope I propose to describe 
was made some two years back, and 
since it was finished several improve¬ 
ments and alterations have occurred to 
me: these I will indicate as I proceed. 
I will devote this chapter to a brief 
summary of the methods I used and 
the materials required. 
The speculum (and this applies to 

the second 9 in. mirror also) was worked 
by hand on a glass tool of the same size, 
the latter being supported on a stout 
box which was fixed to the top of a 
cask. (The rough tool is usually turned 
of iron, the surface being a section of a 
sphere of the proper curvature. Eds. 
E. & M.) The speculum was cemented 
with pitch to a wooden handle until 
the fine grinding was completed, when 
it was held in a tight wooden triangle, 
just tight enough to hold it without 
undue pressure or freedom. The mirror 
was figured on a graduated polisher 
(to be described later) and tested by 
the Wassell method, though my appara¬ 
tus was considerably simpler than Mr. 
At assell’s. Having nothing in the way 
of a workshop (in fact, a good deal was 
done out of doors), and only a few 
hand tools, I was largely dependent on 
the local carpenter and blacksmith, 
so that anyone with a small workshop 
and some skill as a carpenter would 
make a material reduction in the cost. 
As to the materials, the glass will be 

the first thing to get. I was advised 
to have my 9 in. mirror IX in. thick; 
but I found a good deal of difficulty 
in procuring glass of this thickness, 
and had to be content with 1 in. This 
has proved ample in practice—with 
care in supporting the mirror, to avoid 
flexure—but as Dr. Common said in 
a letter to me: “If your 9 in. were 
IX in. thick it would not suffer from 
flexure, however supported.” So I 
should advise IX in., or about one¬ 
sixth of the diameter of the mirror. 
I expect IX in. would be thick enough 
for any size up to 1 OX in. or even 12 in. 
They should be roughly ground cir¬ 
cular, and the sharp edges removed. 
Fine grinding of the edges is unneces¬ 
sary. 

THE BENCH OR SUPPORT FOR TOOL 

An old kerosene cask was what I 
used, but it was not high enough for 
me, as I stand 6 ft. 2 in., so I raised it 
another 6 in. or so by means of a stout 
box, which should be as flat as possible, 
to keep the tool in place. I found this 
quite steady, though I think it would 
be better still to fill both box and cask 
with stones, earth or something heavy-
enough. The surface of the tool was 
high enough to be about 5 in. below 
the point of my elbow when standing 
upright. This gave command of the 
work and avoided stooping, while I 
could put sufficient pressure on the mir¬ 
ror during grinding to make the emery 
do its work. I did not find it necessary 
to fix the tool down (with pitch or 
otherwise), and if there was any flexure 
of the tool during the work, it has no 
perceptible effect on the figure of the 
completed mirror. The same tool was 
used to grind both mirrors; the second 
mirror, however, seemed to be quite 
rigid enough to impart a good spherical 
figure to the mirror. 

THE GRINDING MATERIAL 

Throughout the grinding operations 
I used ordinary emery. I understand 
that carborundum” is a much more 
effective grinding material, and I am 
told it cuts far more rapidly; but it 
is much more expensive, and as yet 
I have not tried it ; but if I do any more 
work of this description I shall certainly 
do so. 

For the rough grinding, emery of the 
grade known as “IX” was used. 
Sand is a good material for the purpose. 
In fact, it is recommended by Dr. 
Common; but I had no supply on hand, 
and I have found from past experience 
that the use of it lengthens the rough 
grinding considerably. It cuts well 
when quite fresh, but very soon seems 
to wear down and so has to be very 
frequently renewed. I tried rough¬ 
grinding with coarser emeries, even as 
coarse as No. 4X> but the edges oí 
both tool and mirror were badly chipped ; 
and it appears also that if the rough-
grinding material is too coarse, the 
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-.mirror, after “roughing out” is not 
spherical, but has considerably more 
■curvature in the centre. If a finer grade 
of emery than “ 1%” is used, the rough¬ 
grinding is much prolonged. 
About 10 lbs. of the “ 1%” emery will 

be required for the “roughing-out” of 
the mirror. The amount required, of 
course, depends on the diameter and 
focus of the mirror, and it is not to be 
expected that the process should be 
as rapid as in the case of a mirror of 
smaller size. The depth of the centre 
of my first 9 in. mirror is about 1-12 in., 
the focus being 63 in.; and it is obvious 
that as the depth of the mirror in the 
centre varies as the square of the aper¬ 
ture, the focus being constant, the time 
being taken to dig out a mirror of large 
diameter is much greater than that 
required for one of smaller size. For 
the fine-grinding, emery of No. 46 grade 
was used first; when the curve became 
nearly spherical, emery of No. 150 grade 
was employed, then washed flour emery ; 
after which I prepared the finer emeries 
by processes to be described later. The 
amount required for the 9 in. mirror 
was as follows: No. 1%, about 10 lb.; 
No. 46 about 2 lb.; Nos. 120 or 180, or 
anything of about that fineness, about 
2 lb.; washed flour emery about 6 lb., 
though more may be required if the 
later stages of fine-grinding have to be 
repeated. 

The exact grade of emery required 
for each stage is not very important. 
For example, an equally good result 
could be obtained with emery of, say, 
1%, 80, 180 as with \y2, 46, 180, the 
main point being to insure a steady 
diminution in the size of the grain. 
There is no necessity to use many differ¬ 
ent grades; in fact, Dr. Common used 
sand, 150, and worked flour in succes¬ 
sion. (I quote from a letter received 
from him about two years ago.) 

I will defer any consideration of 
polishing material till later. Mean¬ 
while I would impress upon the w’ould-
be beginners in the art the necessity for 
patience in each stage of the proceedings. 
I can speak from experience that more 
trouble is caused by hurry and impa¬ 
tience in going from one grade to the 
next than by anything else. “The 
greatest thing in mirror-grinding is to 
get a good surface before polishing.” 

(Dr. Common). And I have found 
much reason to believe in the truth of 
the statement. Every stage of the 
work must be thoroughly done, and 
“More haste less speed” is never truer 
than in this delicate and fascinating 
art. 

ROUGH GRINDING 
In order to hold the mirror comfort¬ 

ably and to avoid touching it with 
the fingers during fine-grinding, I ob¬ 
tained a disc of hard wrood 6 in. in diame¬ 
ter and % in. thick with a handle 1% in. 
thick and 3% in. long fixed in the centre. 
The glass disc was smeared with tur¬ 
pentine, and a pool of melted pitch 
nearly as large as the wooden disc was 
poured on, the glass having been pre¬ 
viously roughly levelled. I strongly 
advise the would-be speculum worker 
never to omit the precaution of first 
smearing the glass with turpentine. I 
omitted it once, with the result that 
when the rough-grinding was nearly 
complete and I was lifting the mirror 
off the tool, I had the mortification of 
seeing it drop on a brick floor from a 
height of some four feet, and, of course, 
on the “buttered side.” Result, a 
chip 2 in. square out of the face and a 
new disc required. If, however, the 
glass is smeared with turpentine, there 
is little fear of such a catastrophe. 

Here a word concerning pitch— 
which will be a good friend or a bad 
enemy, according as we use it well or 
ill. The pitch was Swedish pitch, in 
2 lb. cylindrical boxes. To get the 
pitch out, do not attempt to chip it, 
but cut clean through box and all with 
a chisel. The wood, which is very 
thin, will come away from the pitch 
easily and leave a block. I cut mine 
into cakes 1 in. thick and melted them 
in an iron ladle over the kitchen range. 
There should be no solder in the vessel 
used, and a long handle and spout are 
convenient; but, before all things, do 
not melt the pitch over an open fire, or 
in any place where it or its vapors can 
possibly come in contact with the 
flame. This warning has been often 
given before, but it is most important 
if danger of fire is to be avoided. Hav¬ 
ing got a pool of pitch about 5 or 6 in. 
in diameter, place the wooden disc on 
it without pressure and move it about 
until the wooden and glass discs are 
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concentric; then press down firmly 
and leave to cool. It is important that 
the handle should be accurately centred ; 
this can be tested by rolling the disc 
of glass along a table and seeing whether 
the handle rises and falls or is apparently 
stationary. This adjustment is of 
some importance, as it ensures correct 
centring of the concavity. 

Provide a flat, broad-bladed knife 
(a putty-knife, for instance), an old 
sponge, and a basin or bucket of water 
(warm for choice). 
Wet both tool and mirror thoroughly 

and sprinkle the tool evenly and closely 
with the coarse emery. A few drops 
more water from the sponge will about 
give the amount of moisture required. 
It is impossible to say on paper how 
much emery is required for each “wet” 
or how much water. This is a matter 
for experience. If too little water is 
used the grinding is stiff and unsatis¬ 
factory. Too much water or too little 
emery will cause most of the grinding 
material to be driven off the tool. Too 
much emery will give rise to a thick 
mud, which will slow down the grinding. 

Having placed the mirror (or what 
will be the mirror) on the tool, grasp 
the handle with both hands, the fingers 
lying across the disc of wood and reach¬ 
ing to its further edge. Work the 
mirror to and fro with long, straight 
strokes, no side motion being given; 
keep the mirror revolving to the right, 
or left, as may be convenient, by work¬ 
ing the fingers along the edge of the 
wooden disc, and at the same time walk 
around the cask, in either direction, 
so as to get around about once in 20 or 
25 strokes. The exact speed is imma¬ 
terial, but the motion should be con¬ 
tinuous. All this will become quite 
mechanical after a few minutes’ work. 
It will probably be found that a great 
deal of emery will be driven off the tool ; 
but it can all be collected with the knife 
and used again, so there is not much 
waste. The noise made, if the emery is 
doing its work properly, should be 
considerable, and it will gradually re¬ 
duce as the emery wears down. When 
the mirror glides over the tool nearly 
silently it is time to put on a fresh 
“ wet.” The mirror is slid off the tool— 
a band being kept under it to avoid 
accident—and sponged over, a fresh 

lot of emery is evenly sprinkled over 
the tool, a few drops of water added 
from the sponge, and the work proceeds 
as before. As a rough guide to the 
quantity of emery required for each 
wet, I may say that for a 6 in. mirror 
I used about as much as would go on 
a silver dollar, heaped up; but this is 
only a rough idea of the quantity. 
After every five or six wets the specu¬ 
lum and tool should be thoroughly 
washed with the sponge. 

Before this has been going on long 
a straight-edge placed across the mirror 
will begin to show “daylight” in the 
centre, and we must begin to think of 
some way of testing the depth of the 
curve. A plan often recommended is 
to make templets in glass or zinc by 
means of a bar cut to the radius of cur¬ 
vatures required and used as a long 
beam compass, the glass or zinc being 
ground smooth after cutting. A plan 
I got from a back number of “Ours,” 
and which proved very accurate and 
simple, is as follows: Find out by meas¬ 
urement how thick a pile of, say, 100 
sheets of writing paper is (I used glazed 
paper which proved to be exactly 200 
to the inch). Dividing by 100, or 
whatever the number is, we get the 
thickness of one sheet; in my case, 
.005 in. Prepare a series of strips of 
this about % in. wide; then if a straight 
edge of steel is placed across the centre 
of the mirror and strips of paper placed 
under its centre until it just turns about 
the centre rather than about one end, 
the depth can be easily arrived at by 
counting the number of strips required. 
The depth required, the diameter of 
the mirror being D and the focus aimed 

D2 at F, is given by the formula —= 
lor 

Thus, for a 9 in. mirror of 63 in. focus 
we have the depth in the centre 

81 
16 X 63 .08 nearly, for a 6 in. mirror 

36 of 60 in. focus———-=.0375, and so on. 16 X 60 
It is worth noticing that if the focal 

length of the mirror is made eight 
times its aperture, the depth required 

D2 D in the centre becomes or

and if the focal length of the mirror is 
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made ten times the aperture, it is 160. 
Thus a 9 in. mirror of 6 ft. focus would 
have a depth of 9-128 or 1-14 nearly. 
I am assuming that the reader has not 
got the chance of copying an already-
worked mirror. If he has the following 
will be found very simple: Provide 
a piece of wood (hard for choice) 6x1% 
x in. Drive two 1)4 in. wire nails 
through one end, side by side, and one 
through the other end, or use screws, 
it is quite immaterial, so as to form a 
long isosceles triangle. Through the 
centre pass a screw about 2 in. long. 
This will form a rough spherometer, 
which, if not much use for measuring 
the depth of a curve, is capable of test¬ 
ing with very considerably accuracy 
when a certain curve is obtained. 
Place it so that the points of the end 
screws rest on the centre screw until 
the whole just turns about its centre 
rather than one end. When the rough 
spherometer is transferred to the mirror 

being made, the curve thereof is known 
to be correct when it just turns about 
its centre as before. 
When the rough-grinding is carried 

so far that the depth of the mirror in 
the centre is required, it will probably 
be found on testing with the spherometer 
that the centre is somewhat more curved 
than the parts nearer the edge; this 
will disappear in the fine-grinding, but 
if a definite focal length is required, -it 
is advisable to go on rough-grinding 
a little more, as the effect of the fine-
grinding, in my hands, at least, is to 
slightly lengthen the focus. 
The stroke in rough-grinding may be 

as long as can be given -without the 
centre of the mirror going beyond the 
edge of the tool. If the mirror lifts, 
in consequence of a too long stroke, 
chipping is to be feared. A certain 
amount of pressure with the hands is 
permissible ; but if too much is applied, 
the emery is liable to be driven off the 
tool. 

ELEMENTS OF AUTOMOBILING—Part IV 
J. F. H. 

However, we don’t want to race our 
engine more than we can help, and we 
are near the top of the hill now, so we 
will let the throttle back and trust to 
the speed we have got to take us up 
to the level ground, and it does. 
We call it racing the engine when we 

allow the engine to run at excessive 
speed either with the clutch out, or 
with the transmission in one of the lower 
speeds. 

Here we are on the level again. Get 
into the high speed and let her go along. 
Advance your spark a little. Now we 
are getting an earlier explosion in the 
cylinder and you notice we are moving 
faster. Now we are beginning to go 
down hill. All right. While the clutch 
is engaged, the car will not run away, 
for its speed depends on the speed of 
the engine. It is like a bicyclist riding 
down hill, keeping his machine in control 
by what is called back pedalling. But 
throw out the clutch, and let us coast 
a bit. There is nothing in the way, and 
there is no danger. Isn’t it great ? 
But there seems to be some traffic below 
there, so let us get our car into control. 

MCHUGH 

Press the foot brake quietly. That is 
all right. These brakes work well. 
The car is slowing up. We do not want 
it to stop, so we let the brake grip just 
enough to have the car run slowly 
down. At the bottom we let go the 
brake, let the clutch in gently and run 
along as before. 
We are in a crowded street now, and 

we must move carefully. Slow up by. 
throwing out the clutch, and, when 
necessary, by using the brake. Do not 
come to a standstill if you can help it. 
If you do, remember to push the trans¬ 
mission into the slow speed before you 
start forward again. Get back to the 
high speed as quickly as you can. Keep 
your eyes open and your wits about 
you. When you see an opening in the 
crowd of teams, and a chance to get by, 
take it. If obliged to run slowly for any 
distance, come into the slow speed until 
you aré out of the press. 

Well, you have done well, for a first 
trial. You will do still better next 
time. Your steering will improve. 
You will learn soon that the best steering 
is done without much show of effort. 
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I am now going to take the liberty 
of reproducing the rules which Mr. 
Hosford, head of The Boston Young 
Men’s Christian Association Automobile 
School, has prepared for guidance in 
starting on an automobile trip. They 
deserve to be written in letters of gold. 
I have never met a teacher who to such 
a degree as Mr. Hosford joined mastery 
of his subject to a power of communi¬ 
cating his knowledge. Here are the 
rules : 
1—Fill gasolene tank. 
2—See that water tank, or radiator, 

is full. 
3—Put oiling system in order for 

work. 
4—Retard the spark. 
5—See that the transmission is 

neutral. 
6—Turn on the gasolene. 
7—Flood carburetter. 
8—Open throttle. 
9—Turn on battery switch. 

10—Crank up. 
AUTOMOBILE ILLS AND THEIR TREATMENT 
With proper care, it should be possible 

to avoid all troubles while running 
your car. There are some drivers who 
have records of ten years without a 
breakdown on the road. If you ask 
such a man how he keeps clear of all 
mishaps, his answer will be summed 
up in one word—care. He knows every 
part of his car and looks after each part, 
correcting all defects before they can 
get far enough to give real trouble. He 
looks to everything before he starts 
out, and never overtaxes his machine. 
For him automobiling is a delightful 
and inexpensive sport. 
But accidents will happen, and it is 

the purpose of this chapter to point 
out the course to pursue in the event 
of something going wrong when one is 
far from home. 
We will assume that our car has 

stopped after running for some time 
satisfactorily. 

Set your transmission lever at the 
neutral point, and, as an extra pre¬ 
caution, put on the emergency brake, 
gently but firmly. 

Get out and take the bonnet off the 
engine. The first thing to do, if the 
cause of the trouble is not known, is 
to look over the firing outfit, or elec¬ 
trical apparatus. Examine the wiring 
and see that all the connections are 

tight. If they are not, tighten them_ 
If the insulation can be plainly seen to 
have worn off any of the wires, put in 
new wires where needed. If the engine 
still refuses to run, take a look at the 
induction coil. Crank up. Listen to-
find if each of the vibrators is buzzing 
cheerfully, as it should. If one is not 
working properly, take a look at it, 
and find out if any dirt has gathered 
about. If so, clean it, using a bit of 
fine sandpaper if necessary. If the 
vibrator still refuses to work, change 
the adjustment by turning the thumb 
screw, either to increase or reduce the 
distance between the points which are 
drawn together by the magnetism in 
the iron core of the induction coil. This 
magnetization of the core, you will 
remember, is caused by the primary 
current in the induction coil, and stops 
the instant the current is interrupted, 
starting the secondary current, which 
goes to the engine. 

If the buzzing is now resumed, and 
the engine begins to run again on being 
cranked up, our troubles are over. 
But suppose the buzzing is not re¬ 

newed, or suppose it is renewed, and 
still the engine does not run. Then we 
must try something else. Perhaps the 
commutator has got fouled with grease, 
or something which acts as a conductor 
of electricity and thus prevents the 
breaking of the circuit, which is the 
business of the commutator, or, as it 
is also called, timer. Clean the inside 
of the rim with fine sandpaper. Do not 
use emery paper, for emery is a con¬ 
ductor of electricity. 

If the trouble continues, try the spark 
plugs. Unscrew these from the cylin¬ 
ders, and lay them on a board or some 
flat surface. Take care that the insula¬ 
tion is complete. Now crank the engine. 
Each plug in turn should give what is 
called a good “fat” spark. Remember 
that the spark in the cylinder is smaller 
than would be given in open air, con¬ 
ditions being otherwise the same. If 
the spark is faint, it is a sign that the 
battery is weak. Test the cells with 
voltmeter or ammeter as the case may 
be, and cut out those cells which give 
a reading below 3 amperes, or 2 volts. 
If it is a dry cell battery, you will have 
some spare cells with you. With these 
you can replace those cells which have 
run down. Or, at a pinch, you can 
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leave out the weak cells and connect 
the others up to form a battery, and 
you will probably get enough current 
to take you to some base of supplies. 

If a spark plug gives no spark, it 
may be fouled. That is to say, the 
spark gap has got choked up with soot, 
and the current, instead of jumping 
the gap and giving a spark, is running 
along the path made by the soot or 
carbon between the ends of the spark 
gap. The obvious thing to do is to 
clean the plug. Brighten the points 
of the spark gap with sand paper, and 
rub off all soot or other matter which 
may have gathered about the plug. If 
the mica or porcelain covering has got 
cracked, we must have a new plug. 

If the trouble still hides itself, we will 
hunt for leaks in the insulation. Take a 
positive and negative wire of the pri¬ 
mary battery, strip the insulating ma¬ 
terial from the end of one, and rub 
this bared end along the other wire. 
If at any point a spark is given out, it 
is a sign that the insulation has worn 
thin or bare at that point, and we must 
have a new wire. The wires from the 
induction coil can be tested in the same 
way. Handle these induction coil wires 
carefully, or you may get a strong shock. 
The secret, then, of proper firing is 

to have all the electrical connections 
complete and tightly fitting. Insula¬ 
tion must be thorough. Spark plug, 
vibrator and commutator must be clean. 
The points of the spark plug must be 
from %2 to Vie of an inch apart. The 
points of the vibrator should be ad¬ 
justed so that a good cheerful hum is 
given out. Sometimes a weak battery 
may be got to give service if the vibrator 
points are far apart. The nearer to¬ 
gether the points, the more rapid the 
vibration. ' Induction coils must be kept 
dry. If one gets damp it becomes useless. 

If the electrical outfit is working 
properly, and still the car will not go, 
we will test the engine for compression. 
First shut off the electrical current. 
Then crank the engine, and, if this is 
done easily, there is a leak somewhere 
in the cylinder head. Look over the 
valves, petcock and spark plug, and if 
anything is wrong there, set it right in 
the manner already explained. 

Perhaps there is something the matter 
with the carburetter. Some water may 
have got into the gasolene, and, if so, 

has got to the bottom of the float cham¬ 
ber, and we are getting no fuel. This 
is quickly remedied by opening the little 
cock to drain the carburetter, allowing 
the water to run off. 
A bit of dirt may be clogging the 

narrow pipes through which the gaso¬ 
lene flows from the float chamber to 
the spray nozzle. A bit of wire will 
clean this out. 
The more serious troubles which 

may arise on the road are usually due 
to ill usage of the car or defects in the 
parts. Remember that with a many¬ 
cylin dered engine, one or more of the 
cylinders may come to grief; but we 
can still get on our way with the sound 
cylinders, though not so smoothly. 
A driver who has studied his car is usu¬ 

ally able to lay his finger quickly on any 
trouble that may arise, and remedy it. 
An outfit of tools is part of the equip¬ 

ment of every well-regulated automobile. 
This will include a supply of wrenches, 
a screw-driver, a little vise and other 
articles, of which a list can easily be 
had. Every car should carry one or 
more spare tires; also spare spark plugs, 
cells, wires, etc. 
One last word. Never leave the 

garage without making sure that your 
steering gear is in thorough order. Con¬ 
sider for a moment what would happen 
if you could not turn your car to avoid 
a collision or to avoid running over 
somebody. Keep your car always under 
control. In the city always slacken 
speed when passing street corners. 
Have your horn in’ working order and 
do not wait to sound it until the person 
before you has no longer time to get 
out of the way. 

The End. 

At a recent meeting of the New York 
Electrical Society one of the speakers, 
lecturing on the subject of domestic 
electricity, referred to a certain house 
that had been designed to be heated 
and lighted by electricity alone. The 
house contains no chimneys, stoves or 
coal storage room, and the saving in 
these requirements of the usual coal¬ 
heating system was sufficient to pay 
for the entire electrical installation. 
In regions where the cost of coal is 
high and water power is plentiful, elec¬ 
tric heating and lighting is no doubt 
more economical than coal heating. 
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FORGING FOR AMATEURS—Part XVIII 
F. W. PUTNAM, B.S. 

When the power hammèr is used 
great care must always be taken to be 
sure that everything is in the right 
position for striking a blow. The work 
must necessarily be placed flat and 
solid on the anvil, and the part to be 
hammered must be held as nearly as 
possible below the centre of the hammer¬ 
die. Should the work be held under 
one corner or edge of the hammer-die, 
we shall be certain to get a glancing 
blow which will of course have a tend¬ 
ency to strain the frame. 

Frequently various forging tools are 
used with the steam hammer, and when 
they are used they must be held in 
such a position that the part of the tool 
that touches the work shall be directly 
below the point of the tool on which 
the hammer will strike. For instance— 
suppose we were to cut off a piece under 
the hammer, the chisel must be held 
exactly upright and directly under the 
centre of the hammer as shown at A, 
Fig. 191. If, on the other hand, a 
glancing blow is given the chisel by 
the hammer because of the way the 

chisel is held as is shown at B, Fig. 191, 
then the result of the blow would be as 
shown by the dotted lines, the chisel 
would probably be turned over and 
knocked flat, and frequently might 
be thrown away some distance from 
the hammer. Heavy blows should al¬ 
ways be used to draw down a bar to 
any great extent and the stock being 
hammered should bulge out quite a 
little as is shown at A, Fig. 192; this 
shows that the metal has been worked 
through from top to bottom. 

Light blows will usually result in 
the end of the piece becoming convex 
as at B; this shows that the metal on 
the outside of the bar has been worked 
more than that on the inside. If this 
kind of hammering is continued long 
enough the bar will split and work 
hollow toward the centre as shown at C 
Fig. 192. 
Round shafts, if formed under flat 

dies will, unless very carefully worked, 
frequently split in this way. The faces 
of the hammer and anvil dies are usu¬ 
ally of the same width though not always 
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of the same length. When the hammer 
is resting on the anvil the front and 
back sides of the two dies will be in 
lin e with each other and either one or 
both ends of the anvil die will project 
beyond the ends of the hammer die. 
While, in many cases, we find that the 
faces of the two dies are of the same 
shape and size, sometimes it may be 
an advantage to have one shoulder 
formed on one side of the work only. 
If a shoulder is required on one side 
only, as in forging tongs, we must 
place the work so as to work in the 
shoulder with the top die, while the 
bottom die is used to keep the under 
side of the work straight as shown at A, 
Fig. 194. A shoulder on one side only 
can also be formed by using a block as 
shown at B, Fig. 194. The figure shows 
one way of forming the shoulders, or 
we may reverse the positions of work 
and block placing the piece with the 
flat side on the anvil and the block 
placed on top. 

If a shoulder is to be formed on both 
sides of the piece we place the work 
under the hammer in such a way that 
the bottom die will cut in and form one 
shoulder while the top die forms the 
other. Fig. 193 shows clearly the 
cutting of the double shoulder, the piece 
being placed so that the work is done 
from the side of the hammer because 
the edges of the dies are even. 

Later on in these articles I will dis¬ 
cuss in detail the method of forming 
shoulders as applied to individual forg¬ 
ings. 

TOOLS 
For ordinary steam hammer work 

we find that the tools used are very 
simple in shape and few in number. 
Swages, commonly made as shown in 
Fig. 195 are used for finishing work 
up to say, 4 in. in diameter. The two 
parts of the swage are held apart by 
the long spring handle. This handle, 
frequently made as shown at B, is 
formed of a separate piece of stock and 
fastened to the swage, a thin slot being 
made in the side of the block with a 
punch or hot chisel, the handle being 
forced into this and the metal closed 
around it with a few light blows around 
the hole with the edge of a fuller. 
The handle may also be made as 

shown at C, by drawing out the same 
piece from which the blocks are made 
and then hammering down the centre 
of the stock sufficiently to form the 
handle, the ends being left full size to 
make the swages. 

Fig. 196 shows a method of making 
swages for large work. The one shown 
at B is made for an anvil die with a 
square hole very much like the hardie 
hole in an ordinary anvil, near one end. 
The horn atX, of course, slips into this 
hole and the other two projections fit, 
one on either side, over the sides of the 
anvil. These horns will prevent the 
swage from slipping about when in use. 

FULLERING AND TAPERING TOOL 
The faces of the anvil and hammer 

dies are flat and parallel, and so it is not 
possible to finish smoothly any work 
which has tapering sides between these 
parallel die surfaces. Fig. 197 shows a 
tool by means of which tapering work 
may be smoothly finished. 

TAPER WORK 

Fig. 198 shows clearly by the use of 
the tapering and fullering tool shown in 
the previous figure. It can be used, as 
the figure indicates, for roughing out 
taper work, in which case the tool is 
used with the curved side down, the 
straight side being held flat with the 
hammer die. When the taper is ready 
for finishing, the tool is reversed in 
position, the flat side now being held 
at the desired angle, the hammer strik¬ 
ing the curved side. Of course there 
is a limit to the angle that may be made 
since the tool may be forced from under 
the hammer by the wedging action. 

FULLERS 

The ordinary fuller as we have been 
accustomed to use it for making hand¬ 
forgings is very seldom used in steam¬ 
hammer work. In place of them we use 
simple round bars, usually made of tool 
steel, if they are to be in frequent use. 

■ Fig. 199 shows one use of these round 
bars. Here the work as indicated in 
the figure has a semicircular groove 
extending around it, thus forming a 
neck. This groove is formed by placing 
a short piece of round steel of the right 
size in the anvil die; on this we place 
the work, the spot where the neck is 
to be made placed directly on top of 
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the bar. Directly above the bar, and 
parallel to it on top of the work, we 
hold another bar of the same diameter. 
By striking with the hammers, the bars 
are of course driven into the work, and 
thus forming the groove. Care must 
be taken to turn the work frequently 
so as to get a uniform depth of groove 
on all sides; it is easy to see that 
if we held the work in one position that 
one bar will cut in deeper than the other. 
ADJUSTING WORK UNDER THE HAMMER 

It is very important when a piece 
of work is first laid on the anvil that 
the hammer be lowered lightly down 
on it so as to properly locate it first 
before any heavy blows are struck. 
This is usually sufficient to bring the 
work flat and true with the die faces; 
if this precaution has been taken there 
should then be very little chance of 
jumping, jarring and slipping, caused 
by holding the forging in the wrong 
position. This is especially true when 
tools are used, since great care must be 
taken to see that the hammer strikes 
them evenly. Should the first blow 
made be a heavy one it is easy to see, 
that if the work has not been placed 
exactly right under the centre of the 
hammer, there is grave danger of the 
piece flying from under the hammer 
and causing an accident. Fig. 200 shows 
how a piece which has been placed 
carelessly on the anvil may be knocked 
into the position shown by the dotted 
lines. The next article will continue 
with steam hammer work, taking up 
the making of simple forgings under 
the steam hammer. 

Metal filament lamps are now being 
used on ships and railroad cars. Such 
uses were considered impossible a few 
years ago, owing to the frailty of the 
long filament required in these lamps, 
and it was supposed at the time that 
they could never be used anywhere 
but on a fixed support and hanging 
downward. Now the filaments are so 
much stronger that in a recent railroad 
wreck the metal filament lamps in a 
car that was completely overturned 
were found to be in perfect condition 
and fit for further use in the regular 
service. 

Cost of Electric Cooking 
A kitchen range suitable for four 

consists of a hardwood table, finished 
in mission style, completely wired and 
ready for connecting with the city lines. 
The utensils consist of a 2 qt. cereal 
cooker, a 2 qt. tea kettle, a 3 pt. coffee 
percolator, a 7 in. frying pan, broiler, 
grid, oven, toaster and a small water 
heater. Where the lighting plant does 
not connect the kitchen outfit free of 
cost it can be readily done by any 
electrician at a nominal figure. A 
separate meter registers the amount of 
electricity used for cooking purposes. 
Such an outfit can be economically 
operated at a cost averaging close to 
$1.25 a month per person, or $5.00 a 
month for four persons. The electric 
range does not provide hot water, but 
the continuous-flow water heater is 
used in connection with it. With this 
type of water heater, which is attached 
to the faucet, the operating of the tap 
turns on the electricity and the water 
is heated as fast as it is drawn, without 
a particle of wasted energy; 30 gals, 
can be heated in this way for 15 cents. 

In one family where gas was obtain¬ 
able for $1.00 a thousand ft., the average 
cost per month for cooking by gas was 
$3.12. For a time all the cooking was 
done on gasolene stoves; at a cost of 
15 cents per gal. for the fuel the average 
cost per month was $3.00. A few 
years before, when gas was impossible, 
the cooking for this family was done 
over coal fires at a cost of $7.50 a month. 
Now the new electric kitchen is used 
exclusively at an average cost of $6.85, 
consuming 137 k.w. a month at a special 
rate of 5 cents. 
Another family of two kept an accu¬ 

rate account and found their bills close 
to $3.15 a month for electric cooking. 
When a sister came to live with them 
the average increased to $4.35 a month. 
The average cost per person per meal 
was only $0.0143.—American Review 
of Reviews. -
The longest bridge in the world crosses 

the Yellow Sea near Sangang, China. It 
is called the Lion bridge, and its length 
is 5% miles. It is supported by 300 huge 
arches, is 70 ft. above the water and is 
enclosed in an iron network. 
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A LOUD SPEAKING TELEPHONE 
F. J. B. CORDEIRO 

The writer remembers distinctly when 
he first heard of the telephone. It was 
shortly before the opening of the Cen¬ 
tennial Exposition in Philadelphia. 
He was informed that a Prof. Bell 
had invented a way of transmitting 
speech over a wire by means of electric¬ 
ity. The impression he gained was 
that the voice was transmitted in its 
full volume, so that two persons could 
converse at a distance precisely as if 
they were in each other’s presence. 
When, therefore, shortly after, he came 
to examine and use Bell’s telephone for 
the first time, although the results were 
astonishing, imperfect as the instrument 
then was, still there was a feeling of 
disappointment that the instrument 
did not talk; it merely whispered. It 
was as if my friend had come up to me 
and applying his lips closely to my ear 
whispered something which the persons 
in my immediate proximity were not 
privileged to hear. Unless the contact 
between his extended lips—in this case, 
the receiver—and my ear was extremely 
close, it was impossible to hear him at 
all. The success of the experiment 
depended upon the marvellous sensi¬ 
tiveness of the ear to sounds almost 
infinitesimal, provided they originated 
within the outer canal. In other words, 
after the idea had been conceived of 
causing a current to follow the undula¬ 
tions of the voice, it was almost im¬ 
possible that any form of receiver should 
fail, provided it were placed close enough 
to the ear. For instance, an iron nail 
with a few turns of wire about it, if 
thrust into the ear will allow us to hear 
a conversation quite satisfactorily, al¬ 
though not so well as the receiver which 
Bell hit upon in his early experimenta¬ 
tion. 

It is a singular fact that the inven¬ 
tion and development of the telephone 
has depended more upon practical 
experimentation than upon any theo¬ 
retical prevision, to a greater extent 
than in any other invention of modern 
times. Long before the coming of 
the telephone, there were two prophecies 
regarding the possibility of the trans¬ 
mission of speech by means of electricity. 
Lord Kelvin, then Sir Wm. Thomson, 

had stated that it would never be pos¬ 
sible to transmit speech by electricity. 
On the other hand Bourseul, in 1852, 
had declared that the time would come 
when conversation would be carried 
on over a wire with no greater effort 
than that required in ordinary speech. 
“I have asked myself,” he then wrote, 
“if the spoken word itself could not be 
transmitted by electricity: in a word, 
if what was spoken in Vienna could not 
be heard in Paris.” Of these two proph¬ 
ecies, the first carried with it by far the 
greater authority. 

In the evolution of the telephone, 
what we might call its morphology has 
been largely a matter of chance. Before 
the invention of the carbon grain trans¬ 
mitter with an immovable back, 
known as the “solid back transmitter, 
only whispering telephones were pos¬ 
sible. With the first imperfect trans¬ 
mitters appeared the well-known Bell 
receivers, now in universal use in 
America, and its watch case variety 
favored in Europe and elsewhere. If 
the solid back transmitters had been 
invented before the receivers had as¬ 
sumed a permanent and settled form, 
it seems quite likely that there would 
have been a further evolution of the 
receivers. For the present receivers, 
though fulfilling admirably their func¬ 
tions in a whispering system of 
telephony, are neither theoretically nor 
practically the best forms. 
The complete solution of the problem 

of transmitting speech by electricity 
embraces the problem of transmitting 
speech in the full volume or even in a 
greater volume than that originally 
delivered into the transmitter. Whis¬ 
pering telephony is only a very partial 
solution of the problem. This was fully 
realized in the early days of the tele¬ 
phone and many attempts were made 
to accomplish this end. None of these 
attempts, however, was successful and 
it has come to be considered practi¬ 
cally impossible of fulfillment. We 
must note* one exception, viz.: Edi¬ 
son’s chalk cylinder receiver, or as he 
has called it, the electro-chemical tele-

* The talking arc, of course, does not come 
in the category of a practical house telephone. 
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phone. This instrument was first shown 
at Saratoga on the evening of Aug. 30th, 
1879. The event was reported in the 
New York Tribune as follows: “The 
town hall was crowded with people, 
who were all interested and amused in 
the exhibition and description of the 
new chemical telephone, Mr. Edison’s 
latest invention. On the platform were 
Prof. Barker, Prof. A. Graham Bell, 
Prof. Borton, and Mr. Edison. . . . 
The comparative powers and qualities 
of the various forms of transmitters 
were tested for the enlightenment of 
the audience. 
.... Finally the electro-chemical 

telephone was used with brilliant results. 
The talks, recitations and singing could 
be heard all over the hall, and the audi¬ 
ence was delighted. . . . The inventor 
showed that it made no difference in 
which direction the cylinder was turned, 
or whether it was turned fast or slow. 
But if he stopped turning the crank, 
the sound stopped the same instant. 
No sound is heard until he begins to 
turn the crank, and the message only 
continues while the revolution of the 
cylinder is kept up. It is certainly a 
remarkable instrument.” 

d he last sentences clearly show that 
the instrument, while interesting as a 
scientific toy, is not practical. It does 
not solve the problem of a loud speaking 
telephone for practical every-day use. 

Before taking up the major problem, 
a few theoretical considerations will be 
necessary. A circular diaphragm forms 
the essential part of any receiver 
and it behooves us to consider carefully 
the best material for such a diaphragm. 
Glass, as being the most perfectly 
elastic substance known to us, would 
seem to be the best substance for a 
vibratory diaphragm, and practically we 
find such to be the case. Iron has a 
peculiar twang of its own which can 
best be described as “tin-panny.” 
And so with many other substances— 
each possesses its own peculiar “timbre.” 
Glass alone does not seem to have any 
timbre,” but reproduces sounds with 

great faithfulness, adding to them noth¬ 
ing of its own. It perhaps may be 
charged against it that it errs on the 
other side—polishing and beautifying 
a voice that lacks these characteristics. 
But our diaphragm, of whatever 

material it is constructed, will lack 
volume unless it is mounted upon a 
resonating body or sounding box. A 
piano wire stretched between two vises 
will be barely audible when struck. 
Mounted upon the sounding-board of a 
piano, it gives out a full volume. In 
the same way, if a larynx could be sepa¬ 
rated from the body, although the 
vocal cords were made to vibrate, the 
sounds will be barely audible. In 
this case the chest acts as a sounding 
board and gives the voice its full reso¬ 
nance. Thus, although a whispering 
telephone requires no resonating body, 
for a loud speaking telephone we shall 
have to mount our diaphragm upon a 
sounding box, and this should be of 
thin seasoned wood. The shape of the 
box is of some importance—it should 
be circular and the diaphragm should 
be mounted at the centre. Although 
the sounding boxes accompanying 
tuning forks are usually oblong, it 
would be better to have these boxes 
circular, and of course of the size suitable 
for resonating with the fork. 
We next come to the manner of 

producing our vibrations by means of 
an electro-magnet. If we use the bot¬ 
tom of a tin pail as our diaphragm and 
place the two poles of an electro¬ 
magnet near this diaphragm, but neither 
of them touching it, we can hear sounds 
(speech) transmitted over the line, pro¬ 
vided we place our ear close enough 
to the pail. Our receiver here is pre¬ 
cisely similar to the ordinary bipolar 
receiver in universal use. The dimen-
sions alone are slightly different. There 
are two air gaps in the magnetic circuit 
which passes through the electro-magnet 
and the portion of the diaphragm imme¬ 
diately in front of it. That such a form 
of receiver, viz., the ordinary bipolar 
receiver of commerce, is far from effi¬ 
cient, we can easily convince ourselves 
by allowing one pole of the electro¬ 
magnet to touch the diaphragm while 
we leave a single air gap between the 
diaphragm and the other pole. The 
sound (speech) now becomes intensified 
many fold, so that we hear distinctly 
whatever is spoken into the transmitter 
several feet from the receiver or pail. 
We have accomplished this by simply 
closing one of the air gaps, thus in¬ 
creasing the strength of the magnetic 
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flux in our magnetic circuit which has 
a single air gap. We might go further 
and keep, by capillary attraction, the 
space between our free pole and the 
diaphragm moistened with a solution 
of some paramagnetic substance, such 
as ferric carbonate, thereby still further 
increasing the magnetic flux. In prac¬ 
tice, however, the advantage so gained 
is hardly worth the trouble of keeping 
this space in a proper condition, so that 
on the whole we shall prefer to keep 
our air gap clean and ready for use. 
While our tin pail receiver will re¬ 

produce sounds loud enough to be heard 
over an ordinary room, it has one serious 
defect,—the diaphragm itself is too 
thin to carry the full magnetic flux. 
In other words its lack of substance 
introduces magnetic resistance; for, 
to allow the passage of the full magnetic 
flux, a certain amount of iron cross¬ 
section must be provided for its path,, 
just as for an electric circuit we must 
allow a full cross-section of metallic 
substance in order not to reduce the 
current. We can best accomplish this 
in the following manner: 

In the diagram, D represents a dia¬ 
phragm, to the centre of which is rigidly 

attached a soft iron lever L. This 
lever we must make of sufficient cross¬ 
section at its extremity to carry the 
full magnetic flux. One pole of the 
electro-magnet is slightly sunk into 
the lever so as to insure constant metallic 
contact over a broad surface. The 
other pole is separated from the lever 
by the shortest air gap possible. We 
have here attained the conditions of 
maximum efficiency. It will be seen 
that if we attached a moderately heavy 
armature to the centre of the diaphragm 
of an ordinary bipolar receiver, we 
should, notwithstanding its weight, 

increase the efficiency. Likewise if we 
actuated its diaphragm by means of a 
massive lever with a single air gap we 
should increase its efficiency greatly. 
But in a whispering receiver, questions 
of efficiency have very little, if any, 
importance. The ordinary Bell re¬ 
ceiver has a low efficiency, but it 
whispers, and that is all that is required 
of it. When we get down to such van¬ 
ishingly small impulses and amplitudes, 
the question of efficiency hardly appears. 
Still the receiver we have just described 
would work with a smaller current than 
the ordinary commercial receiver. 
When we come to deal with a loud¬ 

speaking receiver, where the amplitudes 
become sensible, the question of effi¬ 
ciency is an important one. By mount¬ 
ing a glass diaphragm upon a circular 
sounding box and actuating it in the 
manner described, the writer has by 
means of an ordinary commercial trans¬ 
mitter been able to reproduce the voice 
with something like the intensity with 
which it was spoken. It must be re¬ 
membered that this was merely the 
judgment oí several persons and that 
the measurement of the intensity of 
speech by judgment is far from exact. 
It would be best to say that all who 
heard it were certain that it was con¬ 
siderably louder than the spoken voice. 
In clearness of enunciation there was 
nothing to be desired. 
The diaphragms used have been from 

1% to 3 in. in diameter; the sounding 
boxes from 12 to 24 in., and the lever 
from 6 to 9 in. in length. The magnets 
have been rather small, the coils being 
about IX in. in length. The resistance 
has been moderate—not more than 
4 ohms. 
The size of the magnet and the re¬ 

sistance seems to be an object of experi¬ 
mentation for each instrument. Though 
all magnets produce fairly good results, 
a certain size seems best for each indi¬ 
vidual instrument, above and below 
which the results are not so good. 

Theoretically the loudness of the 
receiver would depend upon the strength 
of current used, but practically a limit 
appears in the ordinary transmitter 
owing to its “frying” and becoming 
excessively hot when very heavy cur¬ 
rents are used. 
The ordinary commercial transmitter 
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was designed for a whispering system 
of telephony and is not perfectly adapted 
to the loud-speaking system. However, 
it works here fairly well. In order to 
carry very heavy currents without 
“frying” it would be necessary to have 
a rather large diaphragm, preferably of 
thin glass, to which were attached 
several compartments for the carbon 
granules, through which the current 
could be divided in parallel. In other 
words a multiple or combined trans¬ 
mitter actuated through a single dia¬ 
phragm. A large glass diaphragm 
attached to an ordinary commercial 
transmitter carries the voice from a 
considerable distance, so that it is not 
necessary to be very near the trans¬ 
mitting apparatus. 

This renders the work of dictating 
to a person at a distance extremely 
easy. Both parties talk to each other 
as freely as if they were present in 
person, and meanwhile they are free 
to use their hands as they please and 
even to walk about. 
The writer’s house is furnished with 

speaking tubes, but these are now 
never used. Instead there is a system 
of loud-speaking telephones, carried 
by wires from one room to another. 
Of course it would be possible to 
have a system of whispering receivers 
as is the case now in many buildings, 
but this would necessitate a ringing up 
apparatus in every room, to say nothing 
of the delay of going to the telephone. 
The uses of a loud-speaking telephone 

are manifold; a few of them are the 
following: In transmitting loud speech 
or music over ordinary telephone wires 
to moderate distances, say up to a mile, 
where the resistance is not excessive, 
a single direct circuit including the 
transmitter and receiver may be used. 
Where the distances are greater the 
transmitter must be in a local circuit 
of small resistance. From this local 
circuit the impulses are stepped up to 
the line circuit and at the other end 
stepped down again from the line 
circuit to the local circuit including 
the receiver. The electro-magnet of 
the receiver must be constantly polar¬ 
ized in one direction, which can be 
effected by having the cores of the 
magnet permanently magnetized, or, 
as I prefer, by having an electromotive 

force in the circuit which can be varied, 
to give the maximum results as deter¬ 
mined by experiment. For distant 
work there is a marked difference be¬ 
tween the whispering and loud-speaking 
systems. As is well known, the stepped 
up currents act directly on an ordinary 
receiver. This is not efficient working, 
but as we have already seen, any current 
large or small, of high or low tension, 
can be heard in the Bell receiver. In 
the loud-speaking system, we must 
make our currents do work and there¬ 
fore must step down the high tension 
pulses from the line. There are thus 
three complete metallic circuits. The 
writer has been able by interposing a 
resistance equal to the resistance of 
50 miles of ordinary telephone wire, 
to reproduce the voice loudly at the 
other end. 

It will thus be seen that a public 
speaker, if ill, or unable to reach a 
distant audience, will be able to address 
them from his home, perhaps better 
than if he were present in person. An 
orator in New York may thus address 
an audience in Boston. There does not 
seem to be any reason why he may not 
address several audiences at the same 
time in as many different halls. 
By attaching to the diaphragm of 

the receiver a compartment for carbon 
grains having an unmovable back, 
this diaphragm becomes a transmitter 
for a second independent circuit. In 
other words we have a telephonic relay 
which is actuated by energy as great 
or greater than the original transmitter. 
The writer has been able thus to get ex¬ 
cellent results after relaying twice. How 
far it is possible to go with successive 
relays the writer does not know, but 
it is probable that the lack of mechanical 
synchronism of the parts after a few 
relays would quickly impose a practical 
limit. There is, however, little dis¬ 
tortion after one, and even after two 
relays. 
An excellent combination seems to 

be to relay once with a loud-speaking 
receiver and then to carry on the voice 
to an ordinary receiver. The tones here 
are especially loud, clear and polished, 
above anything ever heard in an ordi¬ 
nary whispering circuit. The battery 
power necessary for a loud-speaking 

(Continued on page 415) 
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HOW TO MAKE A MISSION FOOTSTOOL 

HERMAN FASEL 

¿StooL. 

The material necessary to make this 
•stool can be secured at any planing¬ 
mill. The four sides can be ordered 
planed, as this will save a good deal 
■of hard work, and cost very little. 

The following is the list of stock to 
be ordered; 

4 legs 
2 sides 
2 ends 
2 pieces 
2 pieces 
1 piece 

Oak is the 

12 X 2 X 2 in. 
n. 
n. 

9%x X*7%in. 
most suitable wood, and 

■is very easily finished with a mission 
■stain. 

The stain can be bought at any hard¬ 
ware store or paint shop. Directions 
for using are always found on the cans. 

Begin by first cutting the legs to the 
■shape as seen in the plans. Next place 
them on the bench side by side, with 
the ends even, mark the mortise holes, 
using the dimensions given in the plans. 
These are cut % in. wide, and about 

Yi in. deep. Care must be taken to get 
a clean edge on the mortises. 
The tenon ends are cut next on the 

rails. These are cut to make a tight 
fit in the mortises, and all of the same 
length. When these are all cut, the 
stool can be put together, with plenty 
of glue on the joints. 

Next, the board to rest the cushion 
on can be put in place, as shown by 
dotted line, per plan, which rests on cleat 
nailed to the rails. 
Now sand-paper the stool, first using 

a No. 1 paper and finish with a No. 00 
sand-paper. 
When this is done the stool can be 

finished as before stated. 
A cushion of dark leather can be 

bought at a furniture store or uphol¬ 
sterer’s shop. It can also be made with 
two pieces of leather 9x11 in., sewed 
together with leather thongs or straps 
and stuffed with hair or elastic cotton 
felt. 

Chicago’s street lighting arc lamps, 
11,670 in number, are operated by elec¬ 
tricity developed on the Chicago drain¬ 
age canal. The current is transmitted 
from Lockport, 30 miles distant, on 
aluminum cables. 

(Continued from page 414) 
receiver is of course greater than that 
of a whispering circuit. In the first 
case considerable work is done, in the 
latter case the work may be infinitesi¬ 
mal. From four to eight or even ten 
Columbia cells are necessary to repro¬ 
duce the voice’in its full volume. 
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TROUBLES ON 
J. 

In connection with the maintenance 
and operation of electric supply systems 
owned by municipalities, various prob¬ 
lems frequently arise in connection 
with the up-keep of circuits and ap¬ 
paratus for the purpose of connecting 
a supply of public lighting. As the 
troubles are in many cases entirely 
special to this class of lighting work, 
it will probably be of some interest 
to other engineers engaged in this work, 
if two or three examples of difficulties 
are remarked upon. 

In a system which is operated by 
means of a continuous current at 480 
volts, a 3-wire distribution is used for 
the lighting of houses, while it is cus¬ 
tomary to take one or more special 
lamp curcuits from the station at 480 
volts and to connect the arc lamps in 
series of eight across this pressure.* 
The working of the whole series depends 
on the satisfactory performance of every 
part of the mechanism of each lamp, 
except that the equivalent resistance 
may be inserted in place of a lamp 
which refuses to function properly in 
order to keep the voltage right and 
ensure continuity of circuit in respect 
to other lamps of the series. In one 
system of this kind the series coil of 
one of the arc lamps developed a fault 
by reason of its becoming overheated. 
This was because the carbons had be¬ 
come stuck and the excess current had 
overheated the coil, breaking down 
its insulation and putting the findings 
to earth. The lamp was fitted with an 
automatic switch which, in the case 
of the non-striking up of the arc, should 
have switched the current through the 
compensating resistance and so put 
the lamp out of circuit and restored 
current to the remainder of the lamps. 
Owing, however, to the fact that it 
had a bad contact, this switch did not 
operate and the whole circuit was put 
out of proper action, the lamps burning 
very badly and unsteadily. As this 
occurred at a particularly awkward 
time when the streets were crowded 

This must refer to “open” arc lamps. 
If modern enclosed lamps are used only four 
could operate at 480 volts. Such are here 
called “power circuit” arc lamps.—Ed. 

ARC LAMP CIRCUITS 
a. s. 

and the light was urgently required, 
the temporary measure in order to get 
over the trouble was adopted of care¬ 
fully short circuiting the , terminals (a) 
and (b) in the sketch by means of a 
piece of fuse wire calculated to Garry 
20 amperes. The three leads, Al, Bl, 
and Cl, passing up to the lamp, were 
then disconnected and the result was 
that the whole lamp, with its earth, 
was cut out without extinguishing the 
circuit. In order to prevent any recur¬ 
rence of a similar trouble in the future, 
an alteration was made in this system 
of supply. The lamps which were 
adopted after that date were not pro¬ 
vided with automatic switches embodied 
in the lamp, but specially designed 
automatic switches were fitted in the 
base of the standard, where they were 
more accessible to examination, and 
owing to the greater space allowable 
could be made of more useful dimensions. 

In connecting up street lamp circuits 
of this nature special attention should 
be given to the way in which the con¬ 
nections from lamp to lamp are laid, 
as quite frequently serious trouble may 
occur through careless handling by 
the cable workmen. An instance of 
this occurred in a widely extended 
system of distribution in which a special 
arc lamp circuit was run for street 
lighting in a particular district from 
a substation. The wires inside one of 
the columns became bared of insula¬ 
tion, owing probably to rough usage 
and undue strain put upon them when 
the wire was being pulled into the lamp 
column. The result was that a short 
circuit was set up between the two leads, 
and considerable excess current was 
developed. Unfortunately, however, 
the circuit fuses on the street lighting 
system did not blow at the substation, 
but the trouble went further back to 
the fuses on the low tension side of 
the transformer. These blew and put 
out the whole of the lighting in that 
particular area, causing a considerable 
amount of inconvenience. The trouble 
was put right for the time being by 
repairing the lamp wires as quickly 
as possible; and in order to prevent a 
recurrence, smaller circuit fuses were 
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put in on the street lighting section. 
The trouble therefore caused a thorough 
inspection of the wiring of the arc lamp 
posts to be made, with the result that a 
considerable amount of bad workman¬ 
ship was discovered, and the folly of 
cheap labor and narrow time margin 
on such installation work was made 
apparent. 

Another method by which the insu¬ 
lation of arc lamp cables may become 
defective is owing to the fact that the 
lamp develops an excessive amount of 
heat which is not sufficiently dissipated 
by conduction and radiation. Should 
the insulation of the cable be made of 
india rubber and the leads are conducted 
to the lamp in such a way that they 
cut the current of hot air or are in con¬ 
tact with heated metal, it will be found 
that owing to repeated heating the in¬ 
sulation hardens, and eventually cracks 
off. The bare copper may then come 
into contact with some portion of the 
column, and in this way serious earths 
on arc lamp circuits be caused. The 
only way to repair such faults w’hen 
once insulation has been installed is 
to reinsulate the cable with rubber 
tape; but it is advisable, in all cases 
where excessive heat is to be expected, 
to use cable protected with asbestos 
braiding. 

In connection with the question of 
faults on street arc lamp circuits it 
may be worth while to give a word or 
two of warning as to the conditions 
under which these should be tested. 
It is usual when there is an earth on 
street arc lamps to locate the same by 
means of a testing set, consisting of an 
ohm metre and generator. The latter 
instrument gives, when in operation, 
a pressure usually of about 500 volts, 
and this in itself is a dangerous tension 
to be applied to any workman who may 
be in contact with the live portion of a 
circuit under test, and at the same time 
touching the earth iron work of a lamp 
or its column. Cases have been known 
where a test of a circuit of this kind 
has been attempted at a time when arc 
lamp trimmers have been engaged in 
changing carbons on the circuit. The 
result has been that not only has the 
value of the test been nullified, but, 
what is more serious, the trimmers 
have received very severe shocks which 
might quite easily have thrown them 

off the poles or ladders. It should be 
remembered in this connection that the 
effect of such an applied voltage is 
considerably intensified by the induc¬ 
tive action of the iron cores of the lamp 
coils, and when testing of this nature 
is contemplated it should be made a 
rigorous rule that arc lamp trimmers 
be warned before the testing is com¬ 
menced. 

The Electric Range 
Cooking by electricity is already a 

recognized practice and the heating 
engineer now has a recognized profes¬ 
sion. A great many families have 
already taken out their cumbersome 
coal stoves and odorous gas stoves and 
installed electric ranges in their kitchens. 
The complete electric range for a family 
of four costs about $75.00. This seems 
high in comparison with the cost of a 
coal or gas range, but it must be remem¬ 
bered that with the electric range comes 
a complete set of aluminum and copper 
cooking utensils, while with coal or gas 
you have to purchase these things extra. 
In most cases these ranges, once pur¬ 
chased, are connected free of charge by 
the electric lighting company, which 
is usually very anxious to have people 
do their cooking by electricity. With 
these companies the “day load,” as 
the current consumption is spoken of, 
is very light, and it is not until after 
dark when the lamps are lighted that 
the demand for electricity really begins. 
Therefore, in most cases they are willing 
to make a low rate of 5 cents a kilowatt 
during the day. 

—American Review of Reviews. 
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THE SELECTION OF STATIONARY MOTORS 
S. H. SHARPSTEEN 

Electric motor salesmen and engi¬ 
neers often find it difficult to select 
motors of the proper rating to drive 
the various machines that come up 
for consideration. In one case a certain 
engineer looked over the machinery of 
a shop that was fitting up structural 
steel for building purposes and secured 
data, for a contractor, on which to base 
an estimate for individual electric 
motors. A contract was awarded to 
another company that bid on the same 
make of motor, but agreed to do the 
work with smaller sizes. For example, 
a 5 h.p. motor was guaranteed to do thé 
work where the first contractor had 
recommended one of 7.5 h.p. The 
purchaser, according to agreement, con¬ 
structed metal bases from drawings, 
furnished by the successful bidder, on 
which the motors were bolted and geared 
to the cutting-off machines. When the 
motors were placed in service it was 
found that although they were prac¬ 
tically of the same rated output as the 
small individual steam engines that 
formerly did the work, yet after a cut 
was made the fuses would blow before 
the motors could get the speed of the 
cutting-off tools to a rate that would 
allow the motors to stop the excessive 
flow of current. Larger motors and 
motor bases had to be installed before 
the equipment would be accepted. 
The above was a case of the motor 

first driving a heavy wheel, the momen¬ 
tum of the wheel and the motor com¬ 
bined later forcing the cutting-off tool 
through the structural steel. While 
the tool was going through the steel 
much more power was required than 
the full-load output of the motor, and 
more power than could be supplied by 
the motor and "wheel combined to keep 
the speed sufficiently high to prevent 
the fuses from blowing. 
When the engine was being used it 

would slow down with the fly-wheel 
while the cut was being made and later 
would accelerate the fly-wheel without 
causing any perceptibly bad results. 

If the motors had been belted with 
leather belts, the motor pulleys might 
have been able to creep under the belt 
sufficiently, just at the time of cutting, 

to save the high-current peak, but the-
gear compelled the motor to run at a 
speed having a fixed ratio to that of 
the cutting-off machine. 

In cases of the above kind the sales¬ 
man should be careful in applying the 
information given by manufacturers 
who have no record of the operation of 
their machines driven with individual 
motors. 
The elevator, dumb-waiter, and other 

hoisting apparatus deserve special atten¬ 
tion on the part of the persons selling 
electrical apparatus in order to meet 
successfully the competitor’s price and 
at the same time to have the motors 
work properly when orders are secured 
for them. Since the motors used for 
this kind of work have such intermittent 
runs and are idle much of the time it 
is customary to rate them specially 
for the work. If a prospective buyer 
states that 10 h.p. will be required to 
lift a loaded elevator car, for which 
he wants a motor, one salesman might 
bid on a 10 h.p. motor, constant run¬ 
ning, with full-load rating, and another 
salesman on a 7.5 h.p. or even a 5 h.p. 
motor rated for constant running ser¬ 
vice. Either of the motors might do 
the work, but one would be higher in 
price compared to the others. One 
make of motor may withstand a very 
high rating for this kind of work, while 
another one, running successfully doing 
various other kinds of driving, would 
fail to give good results, as has been 
proved in practice. 
When the elevator people commenced 

the use of motors of high rating, series; 
windings were employed to excess. 
The result was a varying elevator run¬ 
ning speed. If the counterweights were 
sufficiently heavy to more than balance 
the weight of the empty car, there 
should be a very light load on the motor, 
consequently a small amount of current 
passing through the series winding, and 
as it is usual to make series field coils a 
part of the normal field windings, the 
car speed would be much above normal 
while ascending with the attendant only, 
and when descending with a very heavy 
load the motor might be driven as a 
generator, thereby sending a current 



ELECTRICIAN AND MECHANIC 419 

in the reverse direction through the 
series field coils and allowing the motor 
and elevator to run at an excessively 
high speed. 

In a case of the latter kind in New 
York City an elevator contractor dis¬ 
connected the series field coils and 
coupled the shunt windings in multiple, 
thereby obtaining a much more uniform 
speed; but field coils working under 
such conditions would soon give trouble 
if left in circuit for much of the time. 

In some cases the motor field coils 
are used in multiple at start, and as 
the car is brought to speed, they are 
placed in series by the elevator con¬ 
troller. This answers the purpose of 
the series field coils for start and pro¬ 
duces a more uniform running speed. 
In the change from multiple to series 
connection of the field coils for this 
purpose, it might, in some cases, be 
necessary to use resistance in connec¬ 
tion with the field winding to prevent 
too sudden speed increase. 
When the electric generating plants 

in the navy yards were small, the naval 
specifications for elevator work were 
drawn to insure a current inrush de¬ 
creased as much as possible, and they 
show in what respect trying to avoid 
one trouble may lead to another. 

Several firms were awarded contracts 
for buildings, each building to have an 
elevator for freight purposes. In one 
case the elevator was reported as not 
complying with the requirements of 
the naval specifications. On investi¬ 
gation it was found that the other 
elevators were equipped with high-speed 
motors having much series field excita¬ 
tion, and would start in the specified 
time with allowable current inrush and 
a maximum 4-ton load, but would 
descend with much increased speed 
•with the maximum load. 

The equipment that was rejected had 
a large slow-speed motor, would take 
a few seconds longer to start after the 
switch was closed and with the 4-ton 
load would allow a larger current in¬ 
rush than the specifications allowed, 
but would move at about the same 
speed regardless of the load or the direc¬ 
tion of running. 
When the facts were carefully placed 

before the officer in charge of the yard 
the equipment that was formerly not 
approved was accepted. 

When induction motors are installed ■ 
to operate elevators and hoists, espe¬ 
cially when they are placed more than 
50 ft. from the street or generator, care 
should be taken to use sufficient con¬ 
ductivity in the service wires, or the 
individual circuits, running to the motors 
in order to minimize the I2R losses 
while the motors are starting. A cer¬ 
tain manufacturing company near New 
York City installed a 12 h.p., 3 phase 
induction motor to operate a dock 
hoist. The generator supplying the 
energy was of 50 k.w. rating. The 
motor was placed approximately 700 ft. 
from the switchboard, the copper in 
the circuit being about of the same cross¬ 
section that would be used to supply 
energy for a direct-current machine of 
the same size for constant running. 
The lower power factor of the motor 
when starting under load caused so 
much loss of energy in the circuit that 
the load was excessive on the generating 
apparatus, even when no other motors 
were running. 
The alternating-current generator was 

of a type that would maintain the proper 
voltage as long as the speed did not 
decrease too much and the engine, 
which had a shaft governor, was suffi¬ 
ciently large for the generator. 
When the copper in the circuit was 

increased to about three times its former 
cross-section, the engine governor ceased 
knocking during the time the hoist was 
in use and the whole plant could be 
operated at one time.—Electrical World. 

THE MAN WHO WINS 

The man who wins is an average man : 
Not built on any peculiar plan, 
Not blest with any peculiar luck; 
Just steady and earnest and full of pluck. 
When asked a question he does not “guess”— 
He knows, and answers “no” or “yes”; 
When set a task that the rest can’t do, 
He buckles down till he’s put it through. 
Three things he’s learned : that the man who 

tries 
Finds favor in his employer’s eyes; 
That it pays to know more than one thing well ; 
That it doesn’t pay all he knows to tell. 
So he works and waits; till one fine day 
There’s a better job with bigger pay, 
And the men who shirked whenever they could 
Are bossed by the man whose work made good. 
For the man who wins is the man who works. 
Who neither labor nor trouble shirks, 
Who uses his hands, his head, his eyes; 
The man who wins is the man who tries. 
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In this department will be published original, practical articles pertaining to 
Wireless Telegraphy and Wireless Telephony 

THE INSULATION OF THE INDUCTION COIL 
HOWARD MILLER 

Undoubtedly the hardest problem 
which the builder of a small or medium 
size induction coil has to solve is that 
of proper and adequate insulation, and 
in almost every case where a coil breaks 
down, the cause can be traced to faulty 
or insufficient insulation. In the early 
coil building practice and even now to 
some extent (on very large coils) it 
was customary to use hard rubber, 
gutta-percha, ebonite, etc., to a great 
extent in the insulation of the coil. 
While these substances are undoubtedly 
excellent dielectrics, yet their physical 
properties are such that they are rapidly 
being abandoned for use in coils such 
as the ordinary amateur has to deal 
with. These materials are hard to 
work with, are expensive and deteriorate 
gradually in insulation value, due to 
the slow drying action of the heat of 
the coil in operation and various other 
causes, becoming hard and brittle and 
even cracking, which of course would 
ruin the coil entirely. Also in the case 
of vulcanized rubber, etc., the sulphur 
in these substances has a very bad effect 
on the copper wire after a time, in some 
cases entirely destroying the wires and 
thus disabling the coil. However, very 
satisfactory and in some ways superior 
substitutes have been found for the 
above materials: and these are paraffin, 
resin, and kindred gums and waxes. 
When papers and cloths are impreg¬ 
nated with these materials, the result 
is an inert insulator of high dielectric 
strength, lasting qualities and under 
certain conditions very elastic. The 
use of these substances also renders 
the coil practically water-proof as well 
as air-tight, thus keeping the wire in 
first-class condition, and as these mate¬ 

rials are inexpensive, materially re¬ 
ducing the cost of the coil . 

In building a coil, the first insulation 
encountered is that between the core 
and the primary. As a rule this is 
easily taken care of by wrapping a few 
turns of paraffined paper around the 
core before winding on the primary. 
The loose end should be ironed down 
smooth and all wrinkles smoothed out 
as much as possible. After the primary 
has been wound on the core, the whole 
should be soaked in melted paraffin 
until thoroughly saturated and taken 
out and allowed to drain while hot so 
as to avoid any lumps or superfluous 
paraffin. Right here it might be well 
to say that only the best grade of white 
paraffin should be used, as the crude 
paraffins are liable to contain impurities 
which will affect their dielectric strength. 
The next step in the insulation of the 
coil is that between the primary and 
the secondary. If the secondary is 
to be wound directly over the primary 
in one mass, as in the case of small coils, 
this can be constructed by winding 
on a sufficient thickness of paraffined 
paper in the same manner as the pri¬ 
mary insulation was put on, being careful 
to keep the paper smooth and rolled 
tight. This insulation should be long 
enough to extend some distance be¬ 
yond the ends of the secondary. The 
whole thing should then be soaked 
again in paraffin and allowed to drain 
as before. The secondary is then wound 
on and between each layer of wire is 
placed a layer of paraffined paper. This 
paper should be of first-class quality, as 
thin as possible and carefully examined 
for pin holes and weak spots. After the 
secondary is completed, the whole coil 



ELECTRICIAN AND MECHANIC 

should be boiled in paraffin until thor¬ 
oughly impregnated. 

In the case of the larger coils, where 
the secondary is built up in sections 
and then slipped on over the primary, 
the best method to pursue in insulating 
the primary from the secondary is to 
build up a tube which will just fit over 
the primary and on which the secondary 
sections in turn are slipped. The thick¬ 
ness of this tube will, of course, depend 
on the size of the coil, but should always 
be ample to withstand the secondary 
voltage with a fair factor of safety. 
To build this tube, first turn a mandrel 
of a diameter a trifle in excess of that 
of the completed primary. Around 
this the tube should then be rolled up, 
using some good grade of tough, soft 
paper, such as red rope paper, of about 
5 mills thickness. The inner turn should 
be secured by a little shellac and the 
paper wound over the mandrel, keeping 
it as tight as possible, until the required 
thickness is reached. Then cement 
the outer turn with shellac and remove 
the mandrel. The tube should then be 
placed in the oven and baked for several 
hours to eliminate all moisture. While 
still hot, place in a pan of melted paraffin 
and allow to remain in this for at least 
six hours, keeping the paraffin hot all 
the while. The tube can then be re¬ 
moved, drained and allowed to cool. 
You then have a firm, durable tube, 
water-proof, of high dielectric strength 
and perfectly inert; that is, it will not 
affect the copper of your coil. The 
tube should then be trimmed up to a 
length sufficient to enable the tube 
being recessed into the end pieces of 
the coil, so as to securely seal the pri¬ 
mary from the secondary (see Fig. 1). 

in coil building is to build the secondary 
up of a number of thin sections or discs 
each well insulated from the other 
(see Fig. 1). A very simple method of 
constructing the secondary sections, so 
as to get a smooth, firm coil, well in¬ 
sulated and which will stand a great 
deal of handling is the following: Con¬ 
struct a winding former as shown in 

The next in order is the secondary, 
and it is here that the insulation must 
be given the closest attention to secure 
the best results. The best practice 

F,g 2 

Fig. 2. This consists of an arbor a 
on the ends of which are mounted the 
discs b b, which may be made of heavy 
card-board, wood, etc. In winding 
the coils, first wrap a strip of lead foil 
smoothly around the arbor a, then 
wind the coil. After the coil is wound, 
the ends of the wires should be secured 
and the whole thing, former and coil, 
should be soaked in melted paraffin 
until all bubbling ceases, taken out, 
drained and allowed to cool. After 
the coil is cold and the paraffin well set, 
the sides of the former may be removed 
and the arbor pushed out of the centre. 
If the sides show a tendency to adhere to 
the coil, warm them slightly and they 
will come off nice and smooth. The 
tinfoil which was wrapped around the 
arbor will prevent the coil from sticking 
to the arbor. You now have a first-
class coil, firm, water-proof and well 
insulated. These coils may be taped 
or assembled bare as desired, although 
it is advisable to tape them. 
The secondary sections can then be 

assembled on the tube. These sections 
should, of course, have an inside diame¬ 
ter equal to that of the tube, so as to 
make a good tight joint. Between each 
coil should be placed one or more discs, 
cut so as to fit very tightly over the 
tube and at least 2 in. larger in diameter 
than the secondary sections. These 
discs may be made of heavy cardboard 
boiled in paraffin, mica, etc. 

After the coil has been completed, 
all the secondaries properly connected 
and everything in good working order, 
we now come to the last step in the in-
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sulation of the coil, that of filling the 
secondary. Get some heavy paper, 
with a smooth, hard finish and cut it 
to a width exactly equal to the distance 
between the end pieces of the coil. 
Wrap this tightly around the coil, being 
sure to get it smooth and round. At 
the ends where the paper joins the 
wooden end pieces of the coil, carefully 
seal the joints with putty so as to make 
them perfectly tight. Then cut two 
or three holes in the top of this outer 
covering and by means of a funnel fill 
the whole space inside with a mixture 
of half paraffin and half good, clear 
rosin, or paraffin alone may be used, 
and' quite hot so as to flow freely. In 
cooling, this will shrink and it may be 
necessary to refill it two or three times. 
After the whole mass is perfectly cold 
and set, you may remove the paper 

covering and you will have a solid mass 
of paraffin, with the secondaries firmly 
imbedded in it and perfectly insulated 
from one another and from the primary. 

If in building a coil, the insulation of 
the coil is carried out in accordance 
with the above and is designed to meet 
the requirements of the coil, which of 
course will vary with the size, there 
should be no trouble with the secondary 
breaking down or puncturing the pri¬ 
mary insulation and the wire in the 
secondary will remain in a perfect state 
for years. The subject of insulation 
in electric work and especially in high-
tension work such as wireless, etc., is 
one that demands the closest attention, 
and no trouble or pains should be spared 
in building a coil orjtransformer to be 
certain that it will safely withstand the 
high potentials impressed upon it. 

DESIGN AND CONSTRUCTION OF A WIRELESS TELEGRAPH STATION 
Part IV—Adjustment of the Instruments 

EDWARD H. GUILFORD 

The diagram for wiring the various 
instruments described in the preceding 
articles of this series is shown in Fig. 1. 
It will be readily seen that when the 
double throw triple knife switch TS is 
in one position the double slide tuning 
coil is in the circuit, and with the switch 
in the other position, the receiving trans¬ 
former may be used. This is probably 
the most popular of all the systems 
used by amateurs. Figs. 2, 3, 4 and 5 
give the separate wiring diagrams of 
which Fig. 1 is a combination. 
The use of a potentiometer or bat¬ 

tery depends upon the kind of detector 
used. Silicon, ferron or molybdenite 
require no batteries, and consequently 
no potentiometers, hence to use the 
circuits shown in Figs. 4 or 5, in con¬ 
nection with either of the last-named 
detectors, the telephone should be 
bridged directly around the fixed con¬ 
denser, the potentiometer and battery 
being discarded. That is, one end of 
the telephone cord is connected to one 
side of the condenser while the remain¬ 
ing end of the telephone cord is con¬ 
nected to the other side of the conden¬ 
ser. If either a pericon or a electrolytic 
detector is used, a battery and poten¬ 

tiometer should be used to secure the 
best results. The circuits of Figs. 4 
or 5 are suitable for use with the above 
detectors. 
The transmitting circuit, shown in 

Fig. 2, is one commonly used in the 
majority of stations. Where one de¬ 
sires to cover a wide range of wave¬ 
lengths the transmitting oscillation 
transformer is more efficient than the 
helix. Fig. 1 shows a transmitting 
system using either helix or oscillation 
transformer. This is an ideal circuit 
for an amateur’s use for this reason: 
a station can be called with the helix 
in the circuit, an ordinary wave-length 
being used, say around 500 meters. 
When communication is established 
the operator can switch over to the 
oscillation transformer, which should 
tune the wave to about 1,000 meters. 
The station using this transmitting 
system may then talk for hours without 
disturbing nearby stations, for few 
stations “listen in” with their receiving 
instruments set to receive waves as 
long as 1,000 meters. Fig. 3 shows a 
transmitting circuit using an oscilla¬ 
tion transformer. 
When sensitive detectors, such as 
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A. Ae?,a ' TC' Tuning Coil; C, Fixed Condenser; VC, Variable Condenser; D. Detector' T Telephones' 
I . J oleHt’ometer; B, Battery; OS, Oscillation Transformer; TS and SS, Triple Knife Double Throw Switch' ’ 
AS, Aenal Switch; TL, Tuning Lamp; G, Ground; H, Helix; SG. Spark Gap; ST, Step Up Transformer- ' 

C, Condenser; I, Impedance; K, Sending Key; KT, Testing Key; B’, Buzzer 

pericón, electrolytic or silicon are used 
in a station having powerful trans¬ 
mitting instruments, they have a tend¬ 
ency to “blow out,” i.e., the contact 
in the detector becomes less sensitive, 
and some means must be provided to 
protect them from this trouble, other¬ 
wise a readjustment is necessary each 
time the transmitting instruments are 
used. There are several ways of doing 
this, one of the best of which is to use 
a single throw double knife switch to 
disconnect the two wires connected to 
the detector. Another way is to short-
circuit the detector, while a third means 
of accomplishing this end where the 
detector must be placed very near the 
spark gap, as in a portable set, is to 
enclose the detector in a metal-lined 
box, the metal lining being grounded. 
While transmitting, the wires leading 
to the detector are disconnected by 
means of a switch. 

Sometimes it will be noticed that an 
excessive humming can be heard in the 
telephones, perhaps so loud that it will 
drown out signals which are otherwise 
plainly heard. This humming is some¬ 
times due to arc lights, but more often 
occurs because the wireless station is in 
the immediate vicinity of an Edison 
light circuit. The hum may be tuned out 

by using the oscillation transformer, or 
by grounding the free end of the tuning 
coil (marked 5 in Fig. 4). Another 
and still easier means of overcoming 
the difficulty where electric lights are 
used in the same house with the wireless 
station is to disconnect the feed wires 
just as they enter the house. A switch 
will always be found for this purpose 
on the board which carries the meter 
and the fuse blocks. 
When the instruments are all con¬ 

nected up the operator is ready to re¬ 
ceive. Assuming that the wiring dia¬ 
gram of Fig. 1 is used, first see that a 
battery current is flowing through the 
detector. A good test for this is to 
open and close the battery circuit 
which should cause a clicking in the 
telephone; next see that the aerial 
switch AS is in .the receiving position 
and that the switch TS is thrown so 
that the tuning coil is in the circuit. If 
everything is right a click should be 
heard at intervals in the telephone, 
which is caused by the discharge of a 
minute quantity of electricity which 
collects in the aerial system. This 
discharge, by the way, is interesting 
and is worthy of a few words. Before 
a thunder shower it may be heard 
quite frequently, the discharges some-
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Fig. 2 

times occurring so rapidly that they 
interfere very much with receiving. 
The approach of a thunder shower 
may be readily foretold by their pres¬ 
ence. An approaching change of tem¬ 
perature, nearly always from a lower 
to a higher degree, may also be fore¬ 
told by “listening in” at the receiving 
instruments. This would seem to prove 
that small charges of electricity float 
around on minute particles of moisture 
and dust, and coming in contact with 
the aerial wires, collect there, the wires 
of course having some capacity, al¬ 
though perhaps not very much. When 
a sufficient charge has collected in the 
aerial wires, the resistance through the 
receiving instruments is overcome, the 
electricity passing from the aerial to 
the ground, and a consequent click is 
heard in the telephone. If the clicking 
caused by the discharge from the aerial 
is heard, it signifies that both the aerial 
and the ground are connected to the 
receiving instruments. If no click is 
heard examine the wiring and see that 
the antenna and ground are correctly 
connected to the receiving circuits. 
Of course in extreme cases this discharge 
may not be present, but usually, espe¬ 
cially in the summer, it is plainly heard. 
When the operator is assured that the 
aerial and ground are correctly con¬ 
nected, he should look to his detector 
and potentiometer. Press the test key K T 
(see Fig. 1), and adjust the detector 
until the resulting buzz is best heard 
in the telephone. Then adjust the 

potentiometer by sliding the contact 
back and forth until the strength buzz 
is again increased. Next adjust the 
variable condenser until its capacity 
is zero (such a position is determined 
by swinging the rotary plates until 
they are entirely without the fixed 
plates), and adjust the sliders of the 
tuning coil until No. 1 is within 10 or 12 
turns of the end of the coil to which 
the ground is connected, and the slider 
marked 2 includes some 15 to 20 turns 
of wire. These positions of the sliders 
on the tuning coil are shown in Fig. 1. 
If now any station happens to be send¬ 
ing, and is within range, a series of 
long and short buzzes may be heard 
in the telephones, providing that the 
station is using an ordinary wave¬ 
length, say from 200 to 600 meters. 
If such a station can be heard, a further 

A 

WWWWM 

Fig. 3 
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Fig. 4 

adjustment of detector, potentiometer 
and sliders will usually increase the 
strength of the incoming signals. Sup¬ 
pose now, that some other station with 
a wave-length within the above-men¬ 
tioned range begins sending. Provided 
that it is within range, interference will 
result. To cut this interference out, 
throw over the switch marked TS in 
Fig. 1 to the position 2, and with the 
coils of the oscillation transformer 
close together, adjust slider No. 1 so 
that it includes about the same number 
of turns of wire as slider No. 1 did on 
the tuning coil; also adjust slider No. 2 
in the same way. Either or perhaps 
both stations will now be heard but 
by turning the variable condenser, 
readjusting the sliders, or separating 
the coils of the oscillation transformer, 
the right station will be heard plainly 
while the interfering station will be 
entirely cut out. Of course all this 
manipulation of sliders and coils takes 
time, hence it is advisable to “pick up” 
the station whose sending the operator 
wishes to hear, while that station is 
still sending preliminary call letters 
and before the operator has started 
the main part of his message. With 
a little practice this can be readily 
done. If interference should happen 
to occur while the oscillation trans¬ 
former is in the circuit the interference 
may be instantly thrown out by ad¬ 
justing either the coupling, (t.e., the 

distance between the primary and sec¬ 
ondary coils of the oscillation trans¬ 
former) the capacity (by rotating the 
variable condenser), or the inductance 
(by moving the sliding contacts). These 
rules apply equally well to the use of 
the doughnut transformer, which was 
described in the November issue of 
the Electrician and Mechanic, the various 
degrees of coupling being obtained with 
the use of that instrument by rotating 
the secondary through an arc of 90 
degrees. 
To adjust the transmitting instru¬ 

ments, first see that the aerial and 
ground are connected by means of the 
aerial switch to the sending instru¬ 
ments. Then, by opening the small 
single throw single knife switch at TL, 
connect the tuning lamp in the aerial 
wire. This lamp is an ordinary 110-
volt, 8-candle power electric light bulb, 
and except when the transmitting cir¬ 
cuit is being tuned, it is left short-
circuited. Adjust the length of the 
spark until it is of steel-blue color, 
and gives forth a sharp, crackling sound. 
Then arrange the contacts of the helix 
in the same relative position as shown 
in Fig. 1, the slider connected to the 

Fig. s 
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condenser including about 4 turns of 
wire on ten helix, the slider which leads 
to the antenna including 10 or 12 turns. 
If now a long dash is sent out it will be 
found that the tuning lamp TL will 
light up to some degree of brilliancy. 
By readjusting the sliders on the helix 
the lamp may be brought up to its full 
strength, thus showing of course that 
the circuits are in resonance. This 
method of tuning by means of the lamp 
is a crude one at its best, and cannot 
compare with the method which em¬ 
ploys a hot-wire ammeter, the use oí 
which is recommended in all cases. 
Tuning by means of a hot-wire ammeter 
is effected in exactly the same way 
as with the tuning lamp. The oscilla¬ 
tion transformer sometimes used in 
place of the helix is very simple to 
adjust. Fig. 3 shows a wiring diagram 
with it in the circuit. The circuits are 
tuned exactly the same as those em¬ 
ploying a helix. The relative positions 
of the primary and secondary sliders 
is shown in the wiring diagram of Fig. 1. 
When the sliders of the helix or the 

oscillation transformer are finally cor¬ 
rectly arranged, the adjustment of the 
spark may sometimes be improved by 
increasing or decreasing its length, or 
by varying the amount of condenser 
in the circuit. A high, hissing spark 
indicates that the amount of condenser 
in the circuit is too small, while if only 
a deep, slow, “growling” spark can be 
obtained, the condenser is too large, 
and a section or two should be discon¬ 
nected. The correct spark is one which 
sounds neither high nor low, but about 
half way between those extremes. It 
should be smooth and of even tone. 
When the sliders and the condenser 

of the transmitting circuit are once 
fixed, the only thing which needs fre¬ 
quent attention is the spark. The 
above meagre directions will perhaps 
give the operator a hint of what he 
may expect. The best teacher is, how¬ 
ever, practice, and the usual practice 
is for one station to test out his spark 
with another station, making changes 
according to the directions of the op¬ 
erator who “listens in.” 
Owing to numerous recent requests, 

the Morse and Continental codes are 
printed below. The Continental is the 
easier of the two, both in sending and 

receiving, hence it is wise to learn _it 
first. The Morse code can be easily 
learned. Both codes are commonly 
used, the Continental being the most 
popular, however, with amateurs. - jj 

MORSE CONTINENTAL 

A -
B- -
c .. . -
D - -
E . 
F _ _ 
G- -
H . ... .... 
I . . 

M -
N — . 
0 . . -
P . . 
Q- -
R . . . _ 
S . . . 
T — — 
U - -
V- -
W_ _ 
X . -- —_ 
Y .... -
Z . . . . -

PERIOD PERIOD 

INTERROGATION INTERROGATION 

1 - -
2 _ _ __ 
3 - -
4 _ _ 
5. . 
6 . . 
7 — -- -
8 - -
9- - --
0 - —-

In conclusion, I would say, I shall be 
very glad to answer any questions 
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regarding the instruments described 
in this series of articles. I have at¬ 
tempted to give only the most essential 
of details, the object being to install 
the idea in the mind of the amateur, 

leaving the petty details to be supplied 
by his previous experiences. For this 
reason the text may be to those who 
have but recently become interested in 
wireless somewhat vague in places. 

Well, what do you think of the Wireless 
Department this month? Has it helped you 
any in your experimental work ? The photo¬ 
graph of Mr. Ward’s station is an excellent 
one, and gives a good idea of how a wireless 
station may be set up in a small space. The 
several short letters published tell of good 
ideas, and will help some of our readers who 
are in difficulty. We want more photographs 
and more letters from our subscribers. Wake 
up! Give us an idea of what you want. 
Register your kicks, and we might mention 
in passing that if you have a little praise we 
might listen to that too, accompanied of 
course by the proper amount of blushes. 
The point is, however, we want to satisfy 

our readers, and in order to satisfy you we 
must know what you want. So if you have 
a good idea, write it up in as few words as 
possible and send it along. But first of all, 
write us a good heart-to-heart letter and tell 
us what your own personal likes and dislikes 
are We will treat such letters in the strictest 
confidence. Address them in care of the 
Wireless Department. 

rise in temperature, if the coils are of this 
metal the balance will not be disturbed and 
the spot of light will remain stationary. 

ROBT. E. BRADLEY. 

Testing Telephones 
Many low-priced, high resistance telephones 

on the market at present are wound with 
German silver wire. It is not the resistance 
of a telephone that is its virtue, but the actual 
number of times the wire encircles the core. 
Since German silver has a much higher re¬ 
sistance than copper, much less of it will be 
required to furnish the requisite 1,000 ohms 
than if copper were used, and at a correspond¬ 
ingly lower cost, but at the expense of the 
efficiency of the telephone. Some are now 
wound with German silver except on the very 
outside layer. This makes it difficult to 
determine whether or not the instrument is 
of honest construction with taking it apart. 
The following device will show positively 

whether or not the majority of the winding 
is of copper. Connect the telephones across 
one arm of a good Wheatstone Bridge. 
Across the centre place a very delicate Mirror 
Galvanometer, reflecting a spot of light on a 
scale about 4 ft. long. Balance by inserting 
resistance in the other arm of the bridge 
until the spot of light hovers about a definite 
point on the scale. Allow the whole to stand 
for about one-half an hour to attain the tem¬ 
perature of the room. If the coils of the mag¬ 
net are of copper the spot of light will move 
steadily up the scale when the current from 
one cell is sent through it, due to the small 
amount of heating which the coils undergo, 
which increases the specific resistance of the 
copper appreciably, thereby disturbing the 
balance of the bridge. 

Since German silver undergoes an extremely 
small alteration in resistance with a moderate 

Washington, April 1, 1910. 
Wireless Telegraph Dept. : 

I have just finished reading your excellent 
article in the current number of your magazine 
in regard to interference by amateurs and 
proposed legislation for its prevention. You 
request opinions from owners of high power 
transmitting apparatus, and while my opinion 
may not be of any great value, still I am 
impelled to answer your call by reason of the 
conditions about Washington, which are not 
often aired in the wireless periodicals. I have 
recently installed an outfit, now using about 
1 k.w. of power, but which I can easily double 
if I wish. I have no need, however, of the 
increased output, in fact having found no 
actual need of my present power. I can re¬ 
ceive messages from any of the high power 
stations on the coast from Key West to Cape 
Cod and Brant Rock. 

However, that is not to the point. There 
are hundreds of amateur outfits in and about 
this city; and while I am fortunate in being 
far enough from most of them to be able to 
tune them out, still I know that interference 
must be a serious matter with some. But the 
complaint is not all on one side. As an in¬ 
stance, the Navy Yard here is in a nest of 
amateur stations, and I don’t think he would 
have much chance of doing any business if 
the amateurs all showed the same spirit 
toward him he does toward them. He has 
a very powerful spark and seems to take 
great pleasure in breaking up conversation 
among the amateurs by holding down his 
key for an indefinite period or sending a 
meaningless jumble of signals. Now I am 
acquainted with many of the owners of high 
power outfits here, and they are all men who 
have reached years of discretion, who make 
every effort not to interfere with the pro¬ 
fessional stations, even though they do not 
get the same consideration from NAL. I 
have no doubt that he is much bothered by 
smaller stations in his immediate neighbor¬ 
hood, but I think he could improve matters 
even in that respect if he showed more of a 
spirit of fair play. 

In regard to legislation, I think that pro¬ 
viding for a severe fine for malicious inter¬ 
ference, and in case of repeated offense the 
abolishment of the offending station, amateur 
or professional, would wonderfully relieve 
the situation. I am sure all fair-minded 
amateurs would work for the enforcement 
of such a law, and the others deserve no con¬ 
sideration or mercy whatever. 

(Signed) “WASHINGTON AMATEUR.” 
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Electrician and Mechanic, 
Boston, Mass. 

Dear Sirs: I am sending you a picture of 
my wireless station, with which I have had 
good success. I made all the apparatus from 
descriptions in Electrician and Mechanic, ex¬ 
cept the rotary condenser and detectors 
which are of my own design. Thé coil is 
Mr. Getz’s design No. 2. I have his No. 3 
nearly finished. Workmanship is the best: 
woodwork piano polished; brass work pol¬ 
ished, lacquered. On left side of -shelf is 

At present I am using all dry batteries which 
are in the cellar. My ground is on radiator 
shown in lower right hand corner. 
About amateurs bothering stations, would 

say that if those stations would be kind enough 
to give their call letter when asked it would 
save lots of trouble, and I am sure it is not 
too much for an experimenter to ask as it 
enables him to determine his success. 

Yours truly, 
A. WARD. 

Member E. & M. Wireless Club and Wireless 
Association of America. 

Knife Switch Contact Pieces 
Gentlemen: In making a knife switch 

similar to the aerial switches described in 
October, 1909, and February, 1910, issues of 
Electrician and Mechanic, I hit upon a way 
to make the contact pieces that worked so 
well, I will describe it for the benefit of others 
who may be makingjknife switches. 

For a contact piece % in. highftake a strip 
of brass or copper yí in.^wide, IX in. long 

Ei^ Z E io. 2. Fiy. 3. 

tuning coil; to the right is potentiometer; 
above it rotary condenser of my own design. 
In front of potentiometer are electrolytic, 
silicon’and tantalum detectors. I find silicon 
as sensitive as electrolytic, but very hard to 
keep in adjustment. On right side of shelf 
is the sending key and back of it push button 
and testing buzzer. Above is the induction 
coil, wound with No. 32 wire giving 3 in. 
spark. Above is condenser and spark gap 
in glass tube and sending helix. I had hard 
work to get my coil to stand insulation, but 
after repeated attempts I designed a special 
insulation, which worked without immersing 
coil in wax. My receiver is hanging on front 
of shelf. It is Í.540 ohms. Antenna is four 
strands 50 ft. long, hung from mast 40 ft. 
high and dropping at angle 45° to 12 ft. pole 
thence, through window to D.P.D.T. switch 
shown in picture. I get Buffalo even in 
daytime 09 miles; Port Huron at night, and 
sometimes very faint a boat on Lake Erie. 

V SloiCcTi Con Cact 
and about ’/az in. thick, No. 22 gauge, open 
the jaws of the vise about % in., lay strip of 
brass across them. Place a round rod %z or 
■y1(i diameter across strip and drive rod and 
strip down between jaws of vise, bending 
strip into a long U shape (Fig. 1). Reverse 
in vise, place a strip of sheet metal, same 
thickness of switch blades, between long ends 
and catch in vise just below centre of rod 
(Fig. 2) ; close vise, shaping strip into shape of 
keyhole (Fig. 3). Drive the rod out, leaving 
strip firmly held by vise, hammer round part 
flat, making the piece into a T section (Fig. 4). 
By placing the piece between two blocks 

of metal X ’n- thick, the whole may be held 
in vise and upper edges bent out (Fig. 5). 

C. M. CURTIS. 

A Non-inductive Potentiometer 
In the following article I shall endeavor 

to show how a cheap and very efficient non-
inductive potentiometer can be made. 
The resistance is obtained from an O.H. 

drawing pencil, hexagonal in shape. This 
is cut in half, lengthwise, so that the end view 
appears as in Fig. 2. To cut the pencil to 
this shape, a very sharp knife is necessary. 
The pencil itself should be held firmly on a 
flat surface, while being cut, so that the lead 
will not be broken by being bent. When it 
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has been cut nearly to the required size, it 
may be finished by the use of a file. 

rig. 3 shows the method of connecting 
the ends of the graphite to the binding posts. 
It consists of a piece of sheet brass about 
¿4 in. wide, bent as shown in the illustration 
and pointed at the end which bears upon the 
graphite. The pencil itself is glued to the 
base. Then the binding posts, from an old 

dry cell, are inserted through the base and 
thé brass pieces screwed firmly into place. 
From the shape of these it will be seen that 
the spring in the curved part will always 
insure perfect contact. 
The sliding contact is shown in Fig. 4. It 

is made by procuring a suitable piece of wood 
about % in. in thickness and about X in. 
square. An in. hole is drilled through this, 
Fig. 4. A strip of spring brass, with the ends 
bent as in the illustration, is fastened to the 
under side of the slides by means of a screw 
which also makes fast a little knob to facili¬ 
tate the sliding. The slider runs on a brass 
rod % in. in diameter and the contact is 
made on another rod of the same size. 

Fig. 1 shows a top view of the completed 
potentiometer. A is the contact rod; B is 
the rod supporting the slider; C is the pencil. 
The rod A is connected to the binding post E. 

It is interesting to note the action of the 
brass sliding contact on the graphite of the 
pencil. If, before assembling, the end of the 
strip which touches the pencil be made 
smooth by rubbing on a fine oil stone, the 
graphite does not wear but becomes coated 
with a streak of brass from the contact. 

C. C. WHITTAKER. 

each piece as long as the attic into which the 
aerial is to be placed. Now suspend the 
two, four or six wires between the end walls 
of the attic connecting, etc., as per diagram. 
In a house just being built, if there is no attic 
the aerial may be run through the top floor 
rafters or immediately under the roof. This 
kind of aerial is just as good as a similar 
out-door aerial, is not affected by weather 
and can’t be blown down. 

CHARLES W. GALE. 

Indoor Aerials 
There are many amateurs who give up 

their long cherished idea of owning a wireless 
outfit because no suitable place is at hand 
for an aerial. The average amateur thinks 
of an aerial as consisting of one or two high 
masts from which are suspended four or five 
strands of bronze, aluminum or copper wire. 
It is true that an aerial of this type is one of 
the best aerials possible, but it is also true 
that there are less pretentious aerials with 
the use of which good results may be obtained. 
The aerial which I will now describe is to 

be installed in a house just building, a house 
with a large attic or any house having a similar 
space. If the aerial is to be placed in a house 
with a large attic proceed as follows: obtain 
either two, four or six pieces of No. 12 or 
No. 14 bronze, aluminum or copper wire, 

WIRELESS ASSOCIATION FORMED 
Rhode Islanders Interested in New Science. 

Elect Officers 
The Wireless Association of Rhode Island 

was permanently organized at a meeting 
held in the Young Men’s Christian Associa¬ 
tion recently. The following officers were 
elected: President, F. B. McSoley; vice-
president, H. W. Heald; secretary, I. C. 
Creaser; assistant secretary, A. T. Carpenter; 
treasurer, H. P. Donle; managers, P. Harda¬ 
way, H. Mason and H. Scott. 
the organization comprises young men in 

the electrical field. It was formed for the 
purpose of the advancement of the science 
of wireless telegraphy and telephony, and is 
growing rapidly. 
The members all have stations and commu¬ 

nicate with one another. Some have “talked” 
by wireless for long distances. One reason 
for the organization is said to be that of pro¬ 
tection against unjust legislation. They 
claim that Government operators have made 
false reports of interference. 
Some of the amateurs claim that they have 

picked up the Fire Island, Long Island, 
Manhattan Beach and Atlantic City stations, 
while they also have copied dispatches sent 
out from Wellfleet and the Government 
station at Brant Rock, Duxbury, Mass. 
Time signals are also picked up frequently, 

and some of the amateurs claim that they 
have their chronometers set direct from 
Washington at the same time as other Gov¬ 
ernment stations. 
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QUESTIONS AND ANSWERS 
Questions on electrical and mechanical subjects of general interest will be answered, as far as possible, in 

this department free of charge. The writer must give his name and address, and the answer will be published 
under his initials and town; but if he so requests, anything which may identify him will be withheld. Ques¬ 
tions must be written only on one side of the sheet, on a sheet of paper separate from all other contents of the letter, 
and only three questions may be sent at one time. No attention will be given to questions which do not follow 
these rules. 

Owing to the large number of questions received, it is rarely that a reply can be given in the first issue 
after receipt. Questions for which a speedy reply is desired will be answered by mail if fifty cents is enclosed. 
This amount is not to be considered as payment for reply, but is simply to cover clerical expenses, postage, 
and cost of letter writing. As the time required to get a question satisfactorily answered varies, we cannot 
guarantee to answer within a definite time. 

If a question entails an inordinate amount of research or calculation, a special charge of one dollar or 
more will be made, depending on the amount of labor required. Readers will in every case be notified if such 
a charge must be mad e, and the work will not be done unless desired and paid for. 

1290. Efficient Aerial. M. E. G., So. 
Ashburnham, Mass., asks: (1) What size 
copper wire should I use for my aerial ? The 
aerial is made on two 6 in. cross arms, about 
50 ft. high and 100 ft. long. (2) Should 
each strand of wire be insulated separate, 
or all six connected together? Ans.—(1) 
Insulate each wire separately from the 
spreaders. (2) Use No. 14 or No. 12 bare 
copper wire. 

1291. Receiving Distance. J. H., Astoria, 
Ore., asks: (1) How far can I receive with 
the following electrolytic detector: Double 
slide tuning coil 19 in. long, wire about No. 
20 B. & S. fixed condenser, 4 wire aerial about 
75 ft. long and about 35 ft. high aluminum 
wire, No. 14 B. & S. water pipe ground, varia-
able condenser with 150 ohm receivers. (2) 
1,000 ohms same outfit? (3) 2,000 ohms 
same outfit. Give diagram? Ans.—(1) See 
article by W. C. Getz in February issue of 
this magazine. About 100 miles. (2) 300 
miles. (3) 300 miles to 500. 

1292. Sensitive Instruments. C. M. B., 
Franklinton, La., asks: Are 4,500 ohm re¬ 
ceivers as much more sensitive than 3,000 
ohm as 3,000 ohm is more than 1,500 ohm? 
(2) What instruments, including the dough¬ 
nut transformer, are necessary, to get extra 
good results, receiving? (3) Please explain 
and diagram the best form of an aerial for 
me to adopt? I intend to make a good one 
and to have it at least about 70 ft. high, since 
the higher the better. The country all around 
here is rather level and I am in a good open 
place. Ans.—(1) No. (2) The “doughnut 
transformer” does not increase the receiving 
range. Its use is to prevent interference. 
(3) A good aerial is the “flat top” antenna; 
make it 70 ft. at each end, 10 wires each 2 ft. 
apart, leading in wire attached to middle of 
antenna. 

1293. Tuning the Transmitting Circuit. 
R. E. T., Dorchester, Mass., asks: (1) By 
adjusting my spark gap and connections of 
helix, how can I tell when my aerial is radi¬ 
ating the most energy, without use of hot¬ 
wire ammeter? (2) Should the secondary 
winding of doughnut transformer be wound 
on both sides of rod which passes through 
diameter of doughnut or only on one side, 
and under what conditions is it best to use 
switch points 1 and 3 of the 3 point switch? 
(3) Would plates of glass inserted between 
the brass plates of a variable sliding air con¬ 

denser increase the capacity? Ans.—(1) 
You cannot tell by adjusting the spark gap. 
Insert a small gap in wire leading to aerial 
and adjust inductance, capacity, and spark 
gap until largest spark is obtained in this 
temporary gap. (2) The secondary is wound 
around the rod only to hold in place. For 
receiving stations with a long wave-length. 
(3) Yes, but condensers using air as a dielec¬ 
tric are best in receiving circuits. 

1294 Aerial. R. A. B., Randolph, Mass., 
asks: (1) I am using an aerial of six strands 
of No. 15 aluminum wire 36 ft. long and 
each 1 ft. apart. It is 65 ft. high at one end 
and 35 or 40 ft. at the other end. I have a 
single slide tuning coil, variable condenser, 
fixed condenser, silicon detector, and a pair of 
75 ohm receivers. What is my receiving 
radius now as it is ? I use the water pipe for 
a ground. (2) I propose to make my aerial 
twice as long and the same in every other way 
as at present, change my tuning coil to a 
double slide, use potentiometer and battery 
with silicon detector and a pair of 1,000 ohm 
receivers. What would my receiving distance 
be then ? (3) My aerial is connected as per 
diagram. Is it the best way ? What improve¬ 
ments can I make over my proposed changes ? 
Ans.-(l) and (2) See article by Mr. Getz in Feb¬ 
ruary issue of this magazine. (3) If possible 
connect wire to instruments in middle of 
antenna instead of at one end. This will, if 
the instruments are nearly underneath the 
middle of the aerial, prevent directional effects 
in both receiving and sending. See article 
regarding this by Mr. Guilford in April issue 
of this magazine. 

1295. X k w. Dynamo. W. F. C., Fall 
River, Mass., sends a sketch suggesting the 
construction of a dynamo much like Watson’s 
% h.p. machine. He asks what dimensions 
and winding to use to admit an output of 
50 volts and 10 amperes? Ans.—The sketch 
is quite incomplete. Perhaps you intended 
for us to supply the proper figures. This 
we can do, but can do you better service, 
perhaps, if we suggest that you look up two 
publications on machines of about the size 
proposed, i.e., those by Watson on the build¬ 
ing of a 1 h.p. or a % h.p. dynamo. Very 
detailed drawings and directions are given, 
and you can purchase any of the material 
you desire. The larger machine has a capac¬ 
ity of 10 to 12 amperes, the smaller of 7 to 8 
amperes, at 50 volts. 
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1296. Rheostat. J. W. F., Williamsburg, 
Ohio, asks: (1) How much and what size 
of German silver wire would be needed to 
reduce a 220-volt alternating current to 10 
volts and 3 amperes? (2) Can a battery 
ammeter be used on a 220-volt circuit with¬ 
out injury, provided the pointer does not go 
off the scale ? (3) Can an electric disc heater 
be made for use on this circuit that will heat 
to the boiling point? Ans.—(1) To expend 
the excess 210 volts in driving 3 amperes you 
will need 70 ohms. No. 18 wire of 18% grade 
has about 25 ohms resistance per lb., so you 
will need nearly 3 lbs. A bank of incan¬ 
descent lamps would make a safe and cheap 
resistance. Why not use it ? A much more 
economical device would be a transformer, or 
a “compensator,”—the latter imitating the 
construction of a transformer, but having 
only a single winding with taps brought out 
at various places. (3) Yes, but as you do 
not state what quantity of liquid is to be 
heated, or at what rate, we cannot give much 
information. Even with data in this respect, 
the computation is very complex, and experi¬ 
ment would be the only safe procedure. 

1297. Burglar Alarm. F. W. M., Belle¬ 
ville, Ont., asks: (1) for a diagram for con¬ 
necting a burglar alarm for five points of 
operation, or “traps.” (2) What resistance 
should be in circuit when the two gravity 
cells used for the alarm are out of use, as 
during the day? Ans.—(1) We suppose you 
intend to buy the traps, in which case, the 
scheme is so simple as to make a drawing 
almost superfluous. You start from one 
pole of battery, go through bell, to No. 1 
trap, then to the next, and so on, through as 
many as you please, and finally back to re-
maining pole of battery. (2) A simple two-
point switch in circuit between battery and 
first trap will be convenient. The alternative 
point of switch will connect to a 110- volt 
lamp and then directly back to other pole of 
battery, thus providing the circuit to keep 
the cells in good condition. 

1298. Rewinding Armature. S. M. L., 
Midland, Mich., asks how to rewind an arma¬ 
ture for a 7% h.p. 500-volt motor. There 
are 36 slots and 72 commutator segments. 
It had apparently been wound in three layers. 
Field coils have 54 lbs. of No. 24 wire. New 
winding should be for 250 volts. Ans. 
Before we could advise you at all with refer¬ 
ence to the armature winding we would need 
a sketch showing the general dimensions of 
the magnetic circuit. Cross-section of field 
cores, area of polar face, length of air gap, 
and size of armature slots must be given. 
You can utilize the present field winding by 
connecting the two coils in parallel rather 
than in series with each other . 

1299. Toy Motor. A. E. B , Centreville, 
RI , sends a sketch of a small motor that 
might possibly weigh a pound when finished, 
and asks for directions for winding it for 
110 volts, either direct or alternating. Ans.— 
Your design is altogether inadequate for 
more than 5 or 10 volts. 

1300. Alternating and Direct Current 
Transformation. H. H , Newport, Vt., asks: 
(1) Are there any other means of effecting 

this transformation than by a motor-genera¬ 
tor, rotary converter, mercury arc rectifier, 
and electrolytic rectifier ? (2) Is there any 
instrument that will indicate whether a given 
current is direct or alternating ? (3) Is the 
pull of gravitation greater at sea level than 
on a mountain height ? Ans.—(1) You have 
mentioned the only practical means. There 
remains, however, the device used by Fer¬ 
ranti for providing direct currents for arc 
lamps, when operated from an alternating 
current source. This consisted of a commu¬ 
tator driven by a synchronous motor. It is 
not considered practical. Too much spark¬ 
ing and flashing takes place. (2) Yes, there 
are various means. It the voltage is low, 
touching the wires with the fingers will give 
a distinctive feeling. An ammeter or volt¬ 
meter of the permanent magnet construction 
(Weston) will respond to the direct currents 
only, while one of the electro-magnetic type 
will be deflected by both. The decomposi¬ 
tion of water and collecting of gases in in¬ 
verted test-tubes will also give conclusive 
results. With direct current the quantity 
of gas in one tube will be twice that in other 
alternating currents will give the same quan¬ 
tity in both,—an explosive mixture. A loose 
bundle of iron wires within a coil will be quiet 
on direct currents, but on alternating will 
rattle and hum. (3) Yes, but the fact that, 
the earth is not a perfect sphere, and that 
centrifugal forces act in greater measure near 
the equator than in higher latitudes prevent 
a simple computation of the actual varia¬ 
tions of the force of gravitation. It varies 
closely according to the law of “inversely 
as the square of the distance from the centre 
of the earth.” 

1301. Induction Motor. R. L., Moose 
Jaw, Sask., Can., asks for reference to some 
publication describing the construction of 
a 2 h.p. motor for a 60-cycle, 110-volt, single¬ 
phase circuit. Ans.—There is none exactly 
filling your specifications, but the nearest 
was given in the American Electrician for 
September, 1903, page 456. This describes a 
motor wound for six poles and 125 cycles. 
By grouping essentially the same winding 
for four poles you will get a good machine 
for the lower frequency. 

1302. Sheet Iron for Small Induction 
Motors. P. M. D., Pittsburg, Pa., asks 
where such can be obtained? Ans.—We 
do not know where the completely prepared 
material can be procured except from the 
regular manufacturers. Sometimes they are 
willing to encourage the building of experi¬ 
mental machines by selling a limited quantity 
of the sheet iron. We are preparing an ar¬ 
ticle on the construction of a small motor of 
the induction type that we think will be with¬ 
in the reach of almost anyone who has access 
to ordinary machine tools. We expect to 
be able to offer the sheet iron for sale at a 
reasonable price. 

1303. Small Dynamo. P. B., Akron, 
Ohio, asks for data for making a machine 
with an armature 3 in. x 3 in., that will be good 
for an output of 6 volts and 15 amperes. 
Ans.—A machine of this size can be driven 
at a speed of 2,400 revolutions per minute,. 
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and give a much greater output than you 
propose. You might follow the general 
scheme of Watson’s % h.p. machine, or we 
would be glad to compute some other type 
of field magnet that you might prefer. You 
can procure suitable armature discs from the 
W. & S. Co., of Worcester, Mass. If the 
output you. state is all you desire, you can 
adopt a fairly low speed. 

1304. Wireless Telegraphy. A. L. G., 
Milwaukee, Wis., asks: (1) What kind of a 
buzzer and key is meant on page 303, February 
number, bottom of first column ? (2) Where can 
I get German silver cotton-covered resistance 
wire No. 28, and what would be the probable 
cost of about 75 ft. for making the potenti¬ 
ometer? Ans.—(1) An ordinary bell buzzer 
and the key may be a telegraph key or merely 
a push button. (2) Consult the columns 
of this magazine. 

1305. Aerial Wire. H. L. G., Algona, 
Iowa, asks: (1) Would an aerial 50 
ft. high and 175 ft. long be sufficient for 
a 1,000 mile receiving set? (2) Would 
aluminum wire be better than copper for 
an aerial? Ans.—(1) Yes. (2) The only 
advantage in using aluminum wire is to save 
weight. 

1306. Output of Storage Cells. G. K. T., 
Maplewood, N.J., asks: (1) How is the 
maximum discharge rate of a storage cell 
found? Take for instance a 40 ampere hour 
storage battery. Can I draw 40 amperes 
for one hour without injuring battery or 
must I use only a fraction of this? (2) Please 
give a diagram of the most sensitive arrange¬ 
ment you know of for the following apparatus: 
looped aerial, pericon detector, double slide 
tuner, variable condenser, fixed condenser and 
1,000 ohm receivers. Ans.—(1) Yes, the 
storage cell may be used drawing 40 amperes 
for one hour without injuring the cell. (2) 
For wiring diagrams see article by Mr. Guil¬ 
ford in May issue of this magazine. 

1307. Wiring Diagrams R Y., Win¬ 
chester, Mass., asks: (1) Will you please tell 
me how to connect the following: receiving: 
1 double slide tuner, 1 single slide tuner, 
3 detectors, silicon, pericon, carborundum 
pair of 750 ohm receivers, potentiometer and 
batteries, 2 fixed condensers, 1 detector 
tester, 1 looped aerial. Sending: 1 helix 
(10 in. diameter, 15 in. high, 60 ft. No. 14 
B. & S. wire), 1 in. coil, 1 condenser, 1 zinc 
spark gap, 1 anchor gap, 3 point, 1 key, 1 elec¬ 
tric current reducer, 1 fuse plug, 1 O.P.D.T. 
switch, 1 O.P.S.T. switch, 1 S.P.O.T. switch, 
1 J.P.S.T. switch. Ans.—(1) See article by 
Mr. Guilford in May issue of this magazine. 

1308. Continental Code. C. F., Lexing¬ 
ton, Ky., asks: (1) Can dry batteries be 
used on the wireless telegraph now being 
described in Electrician and Mechanic, and 
if so, how many? (2) Where can I find 
continental or wireless codes ? Ans.—(1) No, 
a current of about 10 amperes at an EMF of 
110 volts is necessary to operate in sending 
transformer described in the March issue, 
for we presume that is what you refer to. 
(2) A continental code is published in the 
Wireless Department (page 426). 

1309 Sending Transformer. H. S., Oak¬ 
land, Cal., asks: (1) Will a transformer of 
the closed core type and the following speci¬ 
fications be good for wireless: core, iron 
laminations, IJíxlJí, 10x10, primary, 
280 turns No. 14 D.C.C. 2 layers on each leg, 
secondary built in sections Js in. wide, 10 lbs. 
No. 32 S.C.C. wire. (2) What will be its 
power in K.W. ? (3) Will a loose coupled 
sending set increase my range and efficiency ? 
Ans.—( 1) Yes, the transformer with above 
dimensions could be used for wireless work. 
(2) Its power would probably be in the 
neighborhood of Ji k.w. (3) The sending 
range would not be materially increased, but 
a closely tuned wave would result; i.e., a 
wave of such a character that the receiving 
instruments would have to be tuned very 
closely to get it. 

1310. Changing the Size of Core. E. S., 
Providence, R.I., asks: (1) Does the size of 
the core in an induction coil make any differ¬ 
ence? (2) How can I tell how many watts 
there are in a wireless sending set and (3) 
how could I tell how many ohms are there in 
a receiver and about (4) how many ohms 
are there in a common telephone receiver? 
Ans.—(1) Yes, size of the core makes a differ¬ 
ence in the output of an induction coil or 
transformer. (2) Multiply the voltage of 
the primary circuit by the number of amperes 
flowing through it. (3) Accurate measuring 
instruments are necesasry. (4) The usual 
telephone has a resistance of 75 or 80 ohms. 

1311. Receiving Range. E. D., Tampa, 
Fla., asks: (1) I have the following instru¬ 
ments: inductive tuner, double slide tuning 
coil, variable condenser, fixed condenser, 
one 1,500 ohm receiver with head band, 
silicon detector. Sending: one 1 in. induction 
coil, helix 12 in. diameter, 15 in. high, 14 
turns No. 8 core copper, condenser composed 
of twelve 6X x 8)6 in. glass plates, twelve 
dry cells, key, aerial 56 ft. high, 100 ft. long, 
four strands No. 14 phosphorous bronze con¬ 
sisting of seven No. 21 copper wires twisted 
into one cable. How far should I be able to 
send and receive? Ans.—(1) As we have 
said many times, and now repeat, it is utterly 
nonsensical to give the receiving range of a 
wireless station unless the power of a trans¬ 
mitting station is also quoted at the same time. 
For instance, your station might pick up a 
10 k.w. sending station 10,000 miles away, 
while it would not be affected in the least 
by a 1 in. spark 25 miles distant. If you will 
quote the power of one or more stations which 
you wish to receive, we will be pleased to tell 
you if your receiving instruments should be 
affected by them. 

1312. Condenser Construction. I. S., 
Lancaster, Pa., asks: (1) Would you please 
tell me how a secondary transmitting current 
condenser may be built with less material, 
making it a much lighter instrument? (2) 
Would it be of any advantage to use two 
pericon detectors like the one described in 
January, 1910, issue, or would a cheaper 
detector work as well ? If so, give a diagram 
for making it. Ans.—(1) For the trans¬ 
former described in the March, 1910, issue, 
no lighter condenser could be built than that 



ELECTRICIAN AND MECHANIC 433 

described. (2) Yes. Connect them so either 
one can be thrown into circuit. 

1313. Wireless Distances. C. B. DeLa H., 
Vicksburg, Miss., asks: (1) How far should 
I be able to receive with the following in¬ 
struments: Aerial composed of four strands 
of No. 16 copper wire running from one pole, 
56 ft. high to another 42 ft. and 62 ft. long, 
situated in the highest part of “hilly Vicks¬ 
burg,” overlooking the river; silicon, pericon 
and ’ electrolytic detectors; loose coupled 
tuning coil, battery and potentiometer, vari¬ 
able and fixed condensers and 2,000 ohm 
head phones. Waterpipe ground. (2) With 
this outfit could I get better results using the 
looped aerial connection? (3) Can I im¬ 
prove on this set without lengthening or 
raising the aerial? Ans.—(1) See article 
by Mr. Getz, in February, 1910, issue of this 
magazine. (2) No. (3), Use a two-slide 
tuning coil to “listen in” on. 

1314 Wireless Diagrams. R. D., New 
York, Ñ.Y., asks: (1) Will you tell me where 
I can obtain blueprints or diagrams showing 
the United wireless system of communica¬ 
tion, what publishing house carries same or 
if you carry them? Ans.—(1) They are not 
published, but on receipt of 50 cents we will 
have them made up for you. 

1315 Wireless Troubles. R. R. H., 
Brooklyn, N.Y., asks: (1) I have a wireless 
station composed of a large tuning coil (single 
slide), two 1,000 ohm receivers, electrolytic 
or improved silicon detector, potentiometer 
and three batteries, waterpipe ground and 
an aerial 35 ft. long, composed of four wires 
1 ft. apart and 45 ft. high. How could 1 
improve this to receive 1,900 miles? (2) 
Can a tuning coil be connected in series with 
a receiving transformer to the aerial? (3) 
I have an electrolytic detector, and I mixed 
four parts of water to one part of nitric acid 
and put in the carbon cup. I wore off the 
silver plate and connected it up as in my dia¬ 
gram, putting the carbon on one binding post 
of the detector, and it would not work; then 
I put it on the other and it did not work. My 
connections are right. I know when there 
is a message on, but it is not loud enough for 
me to hear. Can you account for this? 
Ans._(1) Add a pericon detector, make 
1 000 ft. vertical antenna and change single 
slide tuning coil for two slides tuning coil. 
(2) Yes, a single slide tuning coil is sometimes 
used in the aerial circuit of a receiving trans¬ 
former as a loading coil. (3) See April, 
1908, issue, on adjustment of electrolytic 
detectors. 

1316. Wireless Telegraphy. W. M. L., 
Ottawa, asks: (1) When using two 1,000 
ohm phones should they be connected in 
series or parallel? (2) What are the dimen¬ 
sions of Electro Importing Co. X kw - trans¬ 
former coil, that is, core length and diameter; 
inside and outside diameter of secondary. 
How many pounds of secondary wire, also 
length of secondary? (3) What should the 
winding on a double pole receiver be, sup¬ 
posing the magnet was large enough to mag¬ 
netize by winding wire around it and sending 
a current through it ? Then should the 
winding of fine wire that stays on perma¬ 

nently be in the same direction or does it 
make any difference? Ans.—(1) Connect 
receivers in series. (2) We have no data 
covering this make of coil; write directly to 
the manufacturer. (3) It should be in the 
same direction always. 

1317. Batteries. C. N., Davenport, N.D., 
asks: (1) Can common gravity batteries be 
used in wireless telegraphy ? (2) What is 
the scientific way of charging batteries? 
Ans.—(1) Yes, an induction coil may be 
operated by means of gravity cells. (2) See 
April and May, 1908, issues of this magazine. 
They take the matter up in detail. (3) This 
question will be answered later. 

1318. Wireless Telegraphy. G. G., Ann 
Arbor, Mich., asks: (1) Can I receive all 
messages, within 300 miles, with outfit repre¬ 
sented? (2) We have building three stories 
high; how long an aerial must I have? (3) 
How is it to be made? Ans.—(1) No, this 
set is too crude for sensitive work. (2) For 
good work your aerial should be from 30 to 
40 ft. above your instruments. (3) See 
article in June, 1908, issue, by Mr. W. C. Getz, 
on “Construction of Aerials.” 

1319. Induction Coil. J. A. M., Waltham, 
Mass., asks: (1) What do we need and how 
do we connect for a short distance (2 miles) 
wireless telephone ? If the description of 
such is too long to give here, would you be 
kind enough to inform me where I could get 
book or treatise for same, or blue prints? 
(2) What are the dimensions for a 3 in. or 
2% in. spark coil for wireless telegraphy ? 
What is the best material to use? Ans.— 
(1) This apparatus is too complicated and 
expensive to install unless you expect to 
expend about $500 or more in experimenting. 
Get the “Manual of Wireless Telegraphy for. 
Use of Naval Electricians.” Price, $1.25. 
(2) Primary 3 layers No. 14 D.C.C. wound 
on a core of No. 22 B.W.G. annealed iron 
wire, 1% in. diameter, 16 in. long; installing 
tube, micanite, 2 in. diameter, X in. wall, 
12 in. long. Secondary, 10 lbs. No. 32 
enamelled wire wound in sections; 2% in. 
inside diameter, 4X in - outside diameter, 
%« in. thick. 

1320. Electrical Units. A. R. H., New 
Paris, Ohio, asks: (1) Will you please explain 
the terms Volts and Amperes? Ans.—(1) 
The term volt is an electrical unit, and per¬ 
haps may best be explained if you can think 
of it merely as a measure of the pressure of 
the current which is flowing through a wire. 
Ampere is the measure of the quantity of 
current flowing through a wire. 

1321. Detectors. S. F. P., Ft. Hancock, 
N.J., asks: (1) Is the detector described by 
Mr. Moore in the January, and by Mr. Guil¬ 
ford in the February numbers one that can 
be made and used by amateurs without being 
held liable for infringement on any patents. 
(2) Have read in a recent publication “How 
to Make a Pericon Detector,” using of course, 
zincite and copper pyrite, but altogether 
differently arranged from the commercial 
pericon; would such a detector be held as an 
infringement, crystals being set in metal. 
Ans.—-(1) Yes, for experimental purposes. 
It cannot be sold, however. (2) To sell any 
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detector having as minerals those mentioned 
would constitute an infringement. 

1322. Wireless Distances. L. V. B., Wash¬ 
ington, D.C., asks: (1) How far could I 
receive with a 70 ft. 4 wire aerial with wires 
1 ft. apart, 50 ft. high at the lowest point, 
double slide tuning coil, variable and fixed 
condensers, silicon detector and one 1,000 
ohm receiver? (2) If I use the 1,000 mile 
detector described in the Electrician and 
Mechanic issue of January, 1910, how far 
can I receive with above apparatus? (3) 
How far can I send with a 1% in. induction 
coil, % gal. Leyden jar, helix made of 20 ft. 
of No. 8 copper wire (bare), enclosed spark 
gap, key and aerial, same as in ( 1) ? Ans.— 
(1) See article by Mr. Getz in February issue 
of this magazine. (2) That detector has 
about twice the efficiency of a silicon detector. 
(3) About three miles. 

1323. Wireless Distances. W. D., Brook¬ 
line, Mass., asks: (1) How far is my receiving 
radius with the following apparatus? Aerial 
50 ft. high, about 40 ft. long, running between 
two poles 10 ft. high on top of house, 1,000 
ohm receivers, fixed condenser, silicon de¬ 
tector, double slide tuning coil? (2) How 
far ought I to be able to send with the follow¬ 
ing instruments? Same aerial as before, 
IX in- spark coil, spark gap, 9 or 10 batteries? 
(3) How could I improve my receiving radius ? 
Ans.—(1) Consult article by Mr. Getz in 
February issue of this magazine. (2) About 
2 miles. (3) Variable condenser, pericon 
detector. 

1324. Wireless Stations. W. H. C., Belle¬ 
ville, Ont., Can., asks: (1) What is the nearest 
commercial or amateur wireless station to 
Belleville? (2) What ships have wireless 
installed that run on Lake Ontario and their 
power and wave length? Ans.—(1) A list 
•will be sent you by mail. (2) We have no 
authentic data on this subject. 

1325. Coils. A. R. M., Kansas City, 
Mo., asks: (1) Do you publish a book or 
know of any company that does, that will 
give me the desired information including 
■cuts for building step-up transformers from 
X to 5 k.w. ? (2) Also information on the 
■construction and operation of choke coils. 
What advantage is there in having two Tesla 
coils connected together? My experience 
with them has been that I can get greater 
efficiency with one coil then I do with two, 
no matter how I connect them up. (3) Is 
there any book or paper which gives the 
relation of one coil to the other in the con¬ 
struction of Tesla coils, as regards the capacity 
and number of turns in either coil ? Ans.— 
(1) There is no book published on step-up 
transformers for wireless telegraphy. Con¬ 
sult the columns of this magazine for your 
desired information. Articles have been 
already published on transformers up to 
1 k.w. output. (2) No advantage can be 
obtained by connecting two together, since 
the insulation of the second coil would have 
to be abnormally large. (3) The output 
(in volts) may be found by the following 
equation : 

Vp_Tp 
Vs Ts 

Where Vp is the potential impressed on the 
primary, Vs is the potential at the secondarv 
terminals, Tp the turns of wire in the primary 
coil and Ts the turns of wire in the secondary 
coil. 

1326. Aerial. W. A. M., Elsie, Mich., 
asks : (1) I wish to put up a 100 mile wireless 
station, but do not know about the aerial. 
Will you kindly tell me about the kind, con¬ 
nections, height and length and how to put 
it up? The ridge of the house is 20 ft. high 
and 80 ft. from the back of the lot. (2) 
Would it be good policy to put small lumps 
of wax on the corners of the movable plates 
in the condenser described in the February, 
1910, number, so as to prevent the plates 
touching ? (3) What instruments will I need 
to intercommunicate, daylight and dark, 
over' a 90-100 mile stretch of level country? 
Ans. (1) Put a 30 ft. pole on your house, 
and run the aerial wires to another 30 ft. pole 
at the back end of the lot. See April issue 
of this magazine for the proper design of 
aerials. (2) Yes, if they tended to touch 
and the trouble could not be corrected by 
straightening the plates, wax or even paper 
might be put over the portion which touch 
(3) The receiving instruments described by 
Mr. Guilford would probably do the work 
with the use of 100 ft. vertical aerials. 

1327. Plating. C. M. K., Troy, N.Y., 
asks: (1) How can brass or steel be nickei 
plated? (2) Can the pericon detector de¬ 
scribed in the December, 1909, issue of your 
magazine be used for the 1,000 mile receiving 
apparatus described in the February, 1910, 
issue? Ans.—(1) Full instruction for nickei 
plating on brass or steel would be too long 
to give here. We must refer you to some of 
the numerous excellent books on this subject. 
Brass can be easily coated with nickel, and 
steel also, provided it is first plated with 
copper. We can furnish you the following 
books on electro-plating: ' “Electro-Plater’s 
Handbook,” by C. E. Bonney, 208 pp., 81 20; 
“Electro-Plating,” by Hassluck, 50 cents’ 
(2) Yes. 

1328. Transformer. E G., St. Joseph, 
Mo., asks: (1) I am making a transformer 
according to the one described in your article, 
“A 50 mile Sending Station,” except that Í 
have made the core 2 in. in diameter instead 
of 3 in. and am using 12 pounds of wire for 
the secondary. Is this right? (2) Kindly 
state some kind of oil to immerse this trans¬ 
former in, that is cheap, non-inflammable and 
is of high dielectric value. Ans.—(1) If 
you make the core of the transformer 2 in. 
in diameter instead of 3 in., it need not be 
made more than 20 in. long, but probably 
from 400 to 450 turns of wire on the primary 
would be needed. 12 lbs. of wire No. 30 
S.C.C. could be used on the secondary. The 
sections would be of somewhat outside diame¬ 
ter. Of course the output of this transformer 
would be somewhat reduced by the 
above changes in construction. (2) Linseed 
oil is usually used as an insulation bath for 
transformers and condensers. Such oil may 
be obtained from nearly any painters’ supply-
house, but care should be taken to see that it 
does not contain mineral matter. 
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This Book Should Be 
r In Every Electricians Kit 

It will be sent free. Simply write your name and address 
on a postal card and say, “Send me your Handy List.” 
The book contains a complete catalog of over 200 mechanics’ hand 
tools—the largest line offered by any one manufacturer. 
It also contains 35 compact pages of handy reference tables and 
valuable information. 
P. S. & W. Electricians’ Tools are for sale by hardware and tool 
dealers all over the world, and are backed by 90 years of tool¬ 
making experience, ability and progress. 
Every single tool we send out has been made by us. Look for 

The MARK of the MAKER 
That is important, for if you don’t know who made your tools j 
you can’t be sure of the quality. 

The Peck, Stow & Wilcox Co. 
Ml XT ï of the Largest Line of Mechanics’ 
AIN U F 1*0 Hand Tools Offered by Any Maker 

Established 1819 Five Large Factories 
Address Correspondence to 23 Murray St., 

NEW YORK CITY 



ELECTRICIAN AND MECHANIC 

TRADE NOTES 
The Modern System Correspondence School 

is organized along engineering lines by Oscar 
E. Perrigo, M.E., a member of the American 
Society of Mechanical Engineers and a con¬ 
sulting engineer of much practical experience 
in systematizing manufacturing business. 
The courses of instruction include systems 
of Cost Accounting, Office Systems, Shop 
Construction, Organization, Equipment and 
Management; Foundry and Pattern Shop 
Systems; as well as Mechanical Drawing 
and Engineering. There are no classes. 
Mr. Perrigo gives the same personal attention 
to students that he does to clients in his 
regular professional practice. Hence the 
instruction has a very important and prac¬ 
tical value. 

of electrical apparatus is solved by this book. 
It can be obtained from the SAMPSON 
PUBLISHING COMPANY, at the price of 
81.00, postpaid. 

The Boston Telegraph Institute, 89!) Boyls-
ton St., Boston, Mass., has recently issued a 
catalog describing its work in showing vari¬ 
ous types of wire and wireless telegraph in¬ 
struments and home study outfits which it 
is in a position to furnish. The school is an 
excellent institution for anybody desiring 
to learn telegraphy, either wire or wireless. 
It enjoys a high reputation among the tele¬ 
phone companies in the proficiency of its 
graduates. The Western Union Telegraph 
Co. has employed in a single year nearly 
one hundred of its graduates as operators. 
The school is in a position to teach wireless 
telegraphy most thoroughly, having two 
high-powered stations in operation, and is 
also in a position to find employment for 
graduates with commercial companies. Any 
of our readers interested in instruction in 
telegraphy will do well to write to them for 
this catalog. 

M . F. Smith, 1158 West Hamburg St., 
Baltimore, has published a little treatise 
entitled “Lathe Gearing.” This is intended 
for the mechanic and apparatus, and gives 
much valuable information on the subject 
treated. The regular price of the book is 
25 cents. The publisher offers to send for 
the next thirty days a copy of it to any of 
our readers who will send 5 cents in postage 
stamps and mention Electrician and Mechanic . 

Owners of motor cars are aware of the 
troubles caused by poor sparking. An in¬ 
strument intended to show at all times the 
condition of the spark is known as ‘‘The 
Phelps Trouble Finder,” and is sold by The 
New England Sales Co., Old South Bldg., 
Boston, Mass. This instrument duplicates 
the spark which occurs in the combustion 
chamber before the eyes of the operator, and 
should prove a boon to automobile users. 

Full information will be mailed on request 
by the manufacturers who also desire to 
employ agents to sell this instrument. Live 
agents -can easily make from 810.00 to 820.00 
a day on this proposition. 

A little booklet published by Mack & Co., 
18 Brown’s Race, Rochester, N.Y., is entitled 
True Stories,” by various authors, mostly 

woodworkers, some merchants. It contains 
information of value on the care of tools and 
the value of tools made by its publishers. 

If you are interested in woodworking tools 
of any kind, it would pay you to send for a 
copy of this book, mentioning Electrician and 
Mechanic. 

The New York Electrical School, 39 West 
1 < th St., New York, N.Y., issues monthly 
an interesting magazine, The Generator 
published by its students. This little maga¬ 
zine gives interesting information about the 
school and the work of its students. 
A very practical book of electrical subjects 

especially for students is entitled ‘‘Questions 
and Answers about Electrical Apparatus ” 
This contains a close study of the wheres 
whys, troubles and remedies of Direct and 
Alternating Current Motors, Constant Cur¬ 
rent and Constant Potential Transformers, 
Mercury Arc Rectifiers, Incandescent and 
Arc Lamps, Meters, Instruments and Steam 
1 urbo-Generators,—in fact all lines of appa-
ratus^ Practically every question and trouble 
which is likely to occur in the testing a portion 

CORRESPONDENCE 
A courteous letter has been received from 

Mr L. S. Bell, offering some useful criticisms 
of last month’s instalment of “Elements of 
Automobiling.” He finds three matters on 
page 323. The first of these is that the 
order of firing is shown on the drawing as 
1, 3, 4, 2, whereas the text says 1, 2, 4, 3 
This point is certainly well taken. The order 
should be as shown in the drawing, and not 
as in the text. 

Mr. Bell next quotes the words, “A good 
time to retard the spark is when cranking the 
engine at starting,” and asks, “Don’t you 
think it better to say, ‘The spark must always 
be retarded when cranking the engine at 
starting?’ Too many broken arms your 
Yay ”. This *s a good suggestion. In the 
directions for starting the car, it is made 
clear that the spark must be retarded before 
cranking up ; but the fact cannot be too often 
impressed on the learner. 

Mr. Bell thinks the directions for timing 
the engine are incomplete. The author still 
thinks they are adequate, but gladly accepts 
the suggestion about adjusting the gears with 
the aid of marks. These marks, says Mr 
Bell, are usually made by the maker of the 
engine, but if they are not, “the beginner 
should mark a tooth of the gear on the half-
time shaft, and the throat in which it meshes 
on the gear of the engine shaft.” He can 
1 • u TadjUSt his 8ears w'th no trouble and with the assurance of the readjustment being 
accurate. 
Mr Bell can be sure that his letter has not 

been looked on as a “knock,” but has, on the 
contrary, been appreciated cordially 

J. F. H. McHUGH. 
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4020 
Salaries Raised 
In One Year 

February. 1909.. 
March, 1909 . 
April. 1909 . 
May. 1909 . 
June, 1909. 
July. 1909 
AuKust. 1909 
September. 1909 
October, 1909 
November. 1909 
December. 1909 
January, 1910 

Total . 

273 
3.« 
3M 

.... 319 

... 263 
.. 252 

... 387 
308 
308 

.... 375 
409 

... 427 

.4020 

In a single year there have been received at the In¬ 
ternational Correspondence Schools, of Scranton, Pa., 
4020 voluntary letters telling of positions advanced and 
salaries increased as a direct result of the study of 
I. C. S. Courses. This marvelous record tells better than 
words how well the I. C. S. enables ambitious men to 
increase their earnings by fitting them for more 
important positions. Are you fully satisfied with your 
present salary and position ? If not, there is no ob¬ 
stacle to hinder your success—neither time, money, nor 
location—there is au I. C. S. way for you. It’s merely 
a matter of your own ambition. Simply mark and 
mail the attached coupon telling us to what position 
you would like to advance. It will bring to you full in¬ 
formation about any occupation of your choice. It will 
give the I. C. S. an opportunity to prove to you the 
successes of men and women. It will tell you of the op¬ 
portunities that await you. And, most of all, it will 
help you to a better position, a brighter future, and an 
increased salary if you take the first step to help your¬ 
self. Mark and mail the coupon today. Don’t wait. 
NOW is the time. 

* INTERNATIONAL CORRESPONDENCE SCHOOLS * 
♦ Box 930, SCRANTON, PA. ♦ 
* Please explain, without further obligation on my part, how I can * 
* qualify for a higher salary and advancement to the 
* position before which I have marked X. 

* Electrical Engineer 
* Elec.-Lighting Supt. 
* Elec.-Railway Supt. 

Electrician 
* Telephone Engineer 

Civil Engineer 
Bridge Engineer 

t Mechanical Engineer 
# Stationary Engineer 
4 Gas Engineer 
4 Refrigeration Eng. 
* Sanitary Engineer 

Machine Designer 
Mechanical Drafts. 
Foreman Machinist 
Foreman Toolmaker 
Foreman Molder 
Foreman Blacksmith 
Marine Engineer 
Sheet-Metal Draft. 
Municipal Engineer 
R. R. Construe. Eng. 
Surveyor 
Mining Engineer 

Concrete Engineer 
Architect 
Architectural Draft. 
Ad Writer 
Window Dresser 
Chemist 
Ornamental Design. 
Textile Designer 
Bookkeeper 
Stenographer 
Civil Service Exams. 
Poultry Farmer 

♦ Name_ 

State. 
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ELECTRICIANS’ POCKET KNIFE 
Lock Back 

Keen Edge 
Always on the iob. Something a little better than the other fellow has. Have about you a Pocket Screw¬ 

driver, with akeer. cutting blade edge, suitable for cutting the insulating material and scraping wire for making 
good electrical contact connections. This blade is strong enough to withstand the severest tests and will also 
cut wire without the use of pliers. This knife supplies a long-felt want in a strong and well Electrical-Tempered 
blade, which tapers to a screw-driver end. There is no need longer of being without a small screw-driver keen 
cutting blade and wire scraper, which are all combined in one blade. This blade is locked when open, so that the 
adj cannot close on the operator’s hand. All the leading electricians in the country are getting them Sent 
.ny address in the U.S. Postpaid, on receipt of $1.00 or three for $2.50. 

CLAUDE FEIGHTNER, - Main Office, 131 1 West South St., • Canton, Ohio 

Äre You Contented 
To be a small MAN with a small JOB and 

a SMALL SALARY ? 
If not, and you want to fit yourself for something 

better, write to us TO-DAY, giving your previous 
education and experience and what pjsition you 
want to qualify for. 
We will send you our FREE information HOW 

TO DO IT ! 

MODERN SYSTEMS CORRESPONDENCE SCHOOL 
802 Beacon Building, - - Boston, Mass. 

OSCAR E. PERRIGO, M E., Director. 

BRAZING and SOLDERING By James F. Hobart 
The book that show« you just how to handle any job of brazing or 

soldering that comes along ; tells you what mixture to use. how to 
make a furnace if you need one. Full of kinks. Fourth edition. 
Price 25c. Sampson Publishing Co . 6 Beacon St.. Boston, Mass. 

$2.50 Each 
Im Charges paid anywhere 

V iï These ’phones are not toys, 
,,Li¡a but practical instruments, 

uS guaranteed to be mechanic-
ally and electrically perfect. 
Good for 500 feet. Operated 
by regular dry batteries. 

IP Sensitive watch case receiv¬ 
ers. Finecarbontransmitters. Wire 35c per 
hundred feet. Easily installed. Directions 
with each pair. 5.00 per pair. Money refunded 
if not as represented. Send for free circular. 

THE TALCOTT ELECTRIC COMPANY 
40 Randall Ave., Bridgeport, Ct. 
_ Special Prices to Dealers_ 

GAS and GASOLINE ENGINES 1-2 and 1 H P 
One and Two Cylinders. Light Weight. Water Cooled, and Speed 

400-2000. Write to-day for Special Prices. 

BEUTEL & OTTERBEIN, 120 Crystal Street, BROOKLYN. N. Y. 

BRASS BALLS 
“KNIFE” Pat. 

BALL BEARINGS 
Ji-inch shaft and up. 
No fitting ; just push them on. 
10 cents in stamps for sample. 

PRESSED STEEL MFG. CO., 
4Ö4 The Bourse, Philadelphia, Pa. 

(Oirckso €xpcrimcntcrs 
£;he new edition qf our large 19 10 catalogue is just off 

the press, and ready for distribution. It contains 
everything worth knowing in the Wireless line, also a 
large page of Morse, Continental and Navy Codes. 

Send two cents in stamps for copy. 

The I. W. T. Wireless Co. 

PUBLISHERS WANT PHOTOGRAPHS 
SELL YOUR PRINTS TO THEM 

The Publishers International Co-operative 
Association can assist you with its official 
organ, “The Pica-Log” in making profit¬ 
able sales. The journal reviews local and 
foreign photo market conditions, gives all 
photo prize contests and prints photographic 
news. 

JOIN THE P.I.C.A. 
I PAYS FOR YEAR’S MEMBERSHIP 

f Ä ) PICA-LOG FOR ONE YEAR ! 
□ UC ) FREE AD IN PICA-LOG EACH MONTH 

( 25' , DISCOUNT ON PHOTO SUPPLIES 

p.i.c.a. 6101 Greenwood Ave., Room 3 CHICAGO 

Dr. Campbell 
Principal 

NORMAL COURSES 
Our Home Study Couraea for teacbera prepare 

for Certificatea of every grade. 
Special couraea in Padagagy, Psycbalegy. Primary 

Methods and Kindergarten. 
We assist in securing positions. 

Over one hundred Home Study Couraea under 
Professors in Harvard, Brown, Cornell and lead-

•té*« 250 page catalog free. Write te-day. 

THE HOME CORRESPONDENCE SCHOOL 
Dept. 79, Springfield, Mau. 

BOOK^ THAT SHOW YOU HOW 
Just off the ProHN 

Automobile Troubles and How to Remedy 
Them. Automobile Driving Self Taught. 
Automobile Motors and Mechanism. 
Ignition, Timing and Valve Setting. 
A B C of the Motorcycle. 
Motor Boats : Construction and Operation. 

Flexible feather and doth bindings? rouncfcorners. 
UP-TO-DATE. RELIABLE Price |1.5(0^1 Sl> 
each, postpaid. Sold by Booksellers. Auto and 
Marine Supply House or direct. THE CHARLES C 
THOMPSON CO., Publishers, 350-338 Wabash 
Avenue, Chicago._ 
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WIRELESS 
TELEGRAPHY 

In response to many requests, we publish below a 
complete list of books in print on wireless telegraphy, 
with the prices at which we can furnish them, post¬ 
paid. 

BOTTONE, S. R. 
Wireless Telegraphy and Hertzian Waves. 

1900 . 
BUBIER, E. T. 
A B C of Wireless Telegraphy. 1904. 

COLLINS, A. F. 
Wireless Telegraphy. 1905 . .. . • • • 
How to make an Experimental Wireless 

Outfit. 1906 . .. 
Manual of Wireless Telegraphy. 1906. 

$1.00 

1.00 

3.00 

.25 
1.50 

DE TUNZELMAN, G. W. 
—Wireless Telegraphy. 1 
EICHHORN, G. 

Wireless Telegraphy. 1 

1901 

1906 
ERSKINE-MURRAY, J. 
Handbook of Wireless Telegraphy. 

FAHIE, J. T. 
History of Wireless Telegraphy. 

1907... 

1899 

.75 

2.75 

3.50 

2.00 

FLEMING, J. A. 
Principles of Electric Wave Telegraphy. 1906 < 
Elementary Manual of Radio-telegraphy and 

Radio-telephony for Students and Opera¬ 
tors. 1908 . ! 

HOWGRAVE-GRAHAM, R. P. 
Wireless Telegraphy for Amateurs. 1907.. . 

KENNELLY, A. E. 
Wireless Telegraphy and Telephony, en¬ 

larged and reprinted. 1909. 
KEER R. 

Wireless Telegraphy. 1902. 
LODGE, O. J. 

Signalling across Space without Wires. 1901 
MASSIE, W. W„ and UNDERHILL, C. R. 

Wireless Telegraphy and Telephony Popu¬ 
larly Explained. 1908. 

MA VER, W. 
Wireless Telegraphy. 1904. 

MAZZOTTO, D. 
Wireless Telegraphy and Telephony. 1906. . 

MONCKTON, C. C. F. 
Radio-telegraphy. 1908. 

POINCARE, H., and VREELAND, F. K. 
Maxwell's Theory and Wireless Telegraphy. 

1904 . 
SAINT JOHN, T. M. 

Wireless Telegraphy for Amateurs and Stu¬ 
dents. 1906. 

SEWALL, C. H. 
Wireless Telegraphy. 1907. 

STORY, A. T. 
Story of Wireless Telegraphy. 1904. 

TESLA, N. 
Experiments with Alternate »Currents of 

High Potential and High Frequency. 1904 

6.60 

2.00 

1.00 

1.14 

.75 

2.00 

1.08 

2.00 

2.00 

2.00 

2.00 

1.00 

2.00 

1.10 

1.00 

Sampson Publishing Co. 
6 BEACON STREET, BOSTON, MASS. 

Whether young or old, if you’re 
untrained, your weekly pay en¬ 
velope will tell the same old story 
—skimping along on a small salary 
—living expenses advancing year 
by year—no hopes of a raise— 
Why ? Because you lack the train¬ 
ing that makes promotion sure. 

Training makes the difference in 
men and in salaries. The untrained 
man of sixty, in spite of his years of ser¬ 
vice, can earn no more at a common job 
than the untrained youth beside him. 
The American School of Corre¬ 

spondence trains men to fill well-paid 
positions in business and engineering. 
If you want to get ahead — to get 
bigger pay — check, in the coupon 
below, the position you want to hold 
—and mail to-day. 
The coupon will bring no agent— 

we employ none; it will bring specific 
information and sound advice. Tell 
us frankly your condition—your ambi¬ 
tions—and let us show you how to get 
a I Tetter position and better pay. 

American School of Correspondence, 
CHICAGO, U. S. A. 

FREE INFORMATION COUPON 
American School of Correspondence : 

Please send me your Bulletin and advise me how 
I can qualify for position marked “X." 

....Bookkeeper 

....Stenographer 

....Accountant 

....Cost Accountant 

....Systematizer 

....Cert’f’d Public Acc’nt 

....Auditor 

....Business Manager 

....Commercial Law 

...Draftsman 

...Architect 

...Civil Engineer 

...Electrical Engineer 

...Mechanical Engineer 

...Sanitary Engineer 

...Steam Engineer 

...Fire Insurance Eng’r 

...College Preparatory 

Name. 

Address. • • • 

Occupation. 
Elec. & Meeh., May '10 
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Industrial School 
inches, Lathes, Vises 
Drawing and Domestic 
Science Tables 
We give you an opportunity 
to see how they look and 
workunderyour conditions. 
Our business had its ori¬ 

gin in the attempt to supply 
an efficient and indestructi¬ 
ble iron vise for a prominent 
social settlement in Chicago 

at a cost within its 
means. Over 30,000 of 

these vises are now in use 
in industrial schools. 
The following are among 

the cities which, for five 
years, have found our bench¬ 
es and vises entirely satis¬ 
factory to the exclusion of 
all others : Seattle, Denver, 
Kansas City, St. Paul, Min¬ 
neapolis,Omaha, Louisville, 
and Nashville. Write for 
illustrated catalogue. 

E H. SheldonS Company 
316 N. MAY STREET 
CHICAGO, ILLINOIS 

WIRELESS COILS 
These high grade Wireless ( oils, 

like the illustration, are perfectly bal¬ 
anced, wound with the highest quality 
of enameled wire, and are capable of 
producing good hot spark from % inch 
to 2^2 inches in length. Prices extreme¬ 
ly low. Storage Batteries of the very 

highest type and quality, capable of delivering 6 volts for 60 ampere 
hours and guaranteed for one year for $12.00. Large discount to 
dealers. Particulars sent for 4c stamps, dealers free. 

LEMKE ELECTRIC CO. (Oept. E. M„> Milwaukee, WIs. 

Before Designing Your 

Emit MW® 08 HUM 
Send for our Circular of castings and 

pai tó. Armature discs, commutators, brush 
holders, etc., for Motors of i-io to 2 h. p. 
Dynamos to 25 light. FINISHED MA¬ 
CHINES AT LOW PRICES. 
We always have a few second hand 

Motors and (las Engines. If you need any¬ 
thing in a mechanical line write us. 

F. E. AVERILL, Mgr. 
363 7th St., Buffalo, N. Y. 

IF YOUR POCKETS BULGE WITH MONEY. OUR GOODS MAY 
NOT APPEAL TO YOU. WE CATER TO THE AMATEUR WHO 
WISHES TO MAKE A DOLLAR GO AS FAR AS POSSIBLE IN 
WIRELESS TELEGRAPHY. FREE ILLUSTRATED LITERA¬ 
TURE. BURTT MFC CO., Wollaston, Mass. 

—* A I A, I D Al A I -Z A O T . . 
NE 

MAPIP trick our catalogue and 
MHUIU FREE 
Peerless Trick & Novelty Co. 

A JOURNAL YART“û|N5PIRATION 

ILLUSTRATIONS, 
DESIGNS, CAR -
TOONS. COMICS®, 
DRAWINGS °'*" »'no 
for PRACTICAL USE. 

PU BLI 5 H 55 --° CRITICIS 5S 
STUDENTS WORK 

G.H.L0CKW00D. ut* rV T 
LAMAZ00, MICHI 

EPT. 37 

Electrical Handbooks 
IO Cents Each 

Would You 
Like to Own 
A GOOD RELIABLE 

Reece Screw Plate 

2. 
3 
4 

Genuine Reece Screw Plate 
Cutting Machine Screw 
Sizes, Nos. 4-36, 6-32, 8-32, 
10-24, 12-24, with 5 adjust¬ 

able dies 13-16 diam., 5 Taps, 1 Die Stock, 7 in. long and 
Tap Wrench Die complete in polished case with velvet-lined 
cover. Sent post-paid to any address on receipt of 

$2.95 
E. F. REECE CO., Greenfield, Mass. 

$54.00 per day thejrecord 
of the CAMERA-SCOPE 

And we can prove it. Anyone can operate it. Makes 
6 finished button photographs a minute. Price of 
Camera-Scope with supplies for making 300 pictures 
(enough to pav for the complete outfit) $25.00. 
Extra buttons |1.00 per hundred ; extra frames |1.50 
per gross. Be independent and make money for 
yourself. Write to-day. 
W. S. MOUNTFORD, 100 Maiden Lane, 

New York, N. Y. 

6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24 
25. 
26. 
27. 
28. 

How to Make a Dynamo 
How to Make a Telephone 
How to Make an Electric Motor 
How to Make a Storage Battery 
How to Make a Wimshurst Electric Machine 
How to Make a Magneto Machine 
How to Make a Medical Induction Coil 
How to Make a Pocket Accumulator 
How to Make a Plunge Battery 
How to Make a Voltmeter 
How to Make a Galvanometer 
How to Make a Hand Dynamo 
How to Make a Talking Machine 
How to Make a J4 H.P. Dynamo or Motor 
How to Make a Toy Motor 
How to Make an Electric Bell 
How to Make a Telegraph Instrument 
How to Wind Armatures 
How to Wind Field-Magnets 
How to Make an Ammeter 
How to Make a Thermostat 
Motor Rotation 
How to Make an Electric Soldering Iron 
How to Make an Electric Heater 
How to Make an Electric Furnace 
How to Make a Hand Feed Arc Lamp 
How to Make a Jump Spark-Coil 
How to Make a Rheostat 

Buhier Publishing Company, Dept 2 
LYNN, MASS. 
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international 
library 

technology 

APPLIED 
MECHANICS 
STRENGTH OF 

„ MATERIALS r 

machine design 

international 
Taboos COMPANY 

The Greatest Mechanical 
Library in the World 

The Mechanical Engineering Library is part of the Inter¬ 
national Library of Technology that cost $1,500,000 in its original 
preparation. It contains the knowledge given from the life 
experience of some of the best mechanical engineering experts in 
the country, edited in a style that nineteen years of experience in 
publishing home-study textbooks has proved easiest to learn, 
to remember, and to apply. There is no other reference work in 
the world that so completely meets the needs of the mechanic as 
the Mechanical Engineering Library. The volumes are recom¬ 
mended by the highest authorities and are used in nearly all the 
leading universities and colleges. They treat of practical mechan¬ 
ical methods, starting from the simplest problems and compre¬ 
hensively covering every branch of the work. Not only can they 
be used to great advantage by superintendents, foremen, and 
engineers as an authoritative guide in their work, but since they 
can be so clearly understood, even by persons having no knowledge 
of higher mathematics, they*can be used by all classes of mechanics 
that are desirous of advancing to higher positions. The Mechan¬ 
ical Library contains 14 volumes durably and handsomely bound 
in three-fourths red morocco, stamped and numbered in gold. 
The books are printed 
on a high-grade book 
paper, and the type is large 
and easy to read. Each 
volume is 6 by 9 inches in 
size. If you wish to know 
more about the greatest and 
most practical mechanical 
library in the world, mark 
and mail the coupon NOW. 

International Textbook Co. 
Box 930, Scranton. Pa. 

Please send, without further obligation to me, 
full particulars in regard to your Library of Tech¬ 
nology, with special reference to the Mechanical 
Library. 

Name_ 

SL & No.. 
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The BARNES VARIABLE SPEED ALTERNATING and DIRECT CURRENT MOTOR WIRELESS TRANSFORMERS! 
1-12 and 1-8 

The only 
Vy\v>3 h'Kh speed, single 
% 4 • phase, alternating 

G„ / motor that abso-
F'« * ’ lutely will not heat. 

Armature and field 
_ VA pieces are lamina-

te<i. Brushes are 
i- -.MS» Í/3 >elf-a<ljusting. 
-¿säÄ ■ ‘ J *• mW The I 12 H.P. size SjBHEMtL I fl)r an family wash-
MsÍIb'l y inc ii..i Lines lhe 
WKB V ’ f”t 

Z L ■ Cortee mills, print-
• a presses.etc. We 

manufacture a 
112 H. P. A. C. or 
D.C. Dental motor 
with chucks for 
emery wheels and 

.„ . buffing purposes. 
All motors guaranteed. Responsible agents wanted. 

BARNES MANF’G. GO. 25 Belmont Street, Susquehanna, Pa. 

| K. W ■ CONDENSER™ $30.00 
Other sizes on application. Catalog Free. 

E. S. RITCHIE & SONS 
114 Cypress Street, - Brookline, Mass. 

Wireless Apparatus 
With our Wireless Outfits you can re¬ 
ceive messages from 5 to 1,500 miles. 
Outfits costing from $1.50 up. Electro¬ 
lytic Detector, as cut, mounted on hard 
rubbei base. Price $1.50, by mail, extra, 
12c. Send 2c.-stamp for our complete 
Wireless and Electrical Catalogue. 

Etheric Electric Co., 71 Barclay St., New York 

PRATFCT KOI111 IDEAS lllVlLvl ent application. Write for terms 
and booklet. Consultation free. 

MILO B. STEVENS & CO. Estab. 1864. 
_ 832 14th St, Washington. D.C._ 

I YOUR STATION IS NOT COM¬ 
PLETE WITHOUT OUR RECEIVERS. 
IMPROVED NAVY T. A. T. TYPE 

WHY? 
Because 
[with 
them 

you can 
receive 
further 

than with 
other 

[makes. 

Replying to inquiries, we announce that 

W^e do not sell 

AVireless Detectors 

Foote Mineral Co. 
Mineralogists and Dealers in Crystals 
and Pure Minerals for all Purposes 

other than Wireless. 

107 N. 19th Streèt, Philadelphia, Pa. 
Established 1876. We refer to any Mineralogist. 

3,200 ohm $12.00 2,800 ohm $8.75 

C. BRANDES, 11 1 Broadway, New York 

Hotel Bancroft 
Cor. 18th and H Streets, N. W. 

WA SHING TON, D. C. 

YOU CAN DO GOOD WORK 
THE FIRST TRIAL PAINTING 

Cars pass the door to all parts 
of the city. Near War, State, 
Navy and Treasury Depts. 
A first-class modern hotel. 
American Plan. 
Moderate rates. 
Rooms single or en suite, with 
or without private bath. 
The service and cuisine of the 
Hotel Bancroft combine every 
convenience known to hotel 
management. 

WITH the “FASY SYSTEM" 
A simple, inexpensive system for beginners 

to learn sign painting. If you want to learn 
a very profitable business or make signs for 
your own use, or improve your work, write 
for our free booklet. Address 
EASY SIGN SYSTEM 

Nebraska City, Neb. 

RA TES 
American $2.50 to $4.00 per day 
European - - $1.00 and upwards 

R. H. BENSON, Prop. 
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== Quality in = 
Wireless Apparatus 

SELF-REGISTERING WIRE GAUGE 

AU our apparatus is of the very highest working 
efficiency and of the finest finish. All parts of the 
apparatus have been carefully selected to give the 
greatest results. 
COMPLETE RECEIVING SET FOR 530 MILES 

with Single 1,000 ohm Receiver, Head-
band and Cord. Fixed Condenser and 
Detector Stand. Double Slide Tuning 
Coil. Blue print of connections. 
Price . $10.00 

COMPLETE RECEIVING SET FOR 700 MILES 
‘ with 2,000 ohm Phones, Double Head-

band, Cord, etc. Detector Stand and 
Fixed Condenser. Variable Plate Con-
denser. Double Slide Tuning Coil. 
Price .   *20-00

COMPLETE TRANSMITTING SET, 4-7 MILES 
with 1 inch Spark Coil. Transmitting 
Condenser. Helix. Spark Gap. Regu-
lar Legless Telegraph Key. Price. $12.00 

COMPLETE TRANSMITTING SET, 10-16 MILES 
with 2 inch Spark Coil. Glass Plate 
Transmitting Condenser. Helix. Spark 
Gap. Regular Legless Telegraph Key. 
Price. $20.00 

Other sets of greater sending and receiving capac¬ 
ity. Mr. Leon W. Bishop, Wireless Editor of the 
Boston Post, is with us and will be glad to furnish 
special diagrams and information at low rates. 
BUBIER ELECTRIC MFG. COMPANY 
Salesroom, 130 Market St., Lynn, Mass. 

Illustration Full Size 
An accurate, quick reading wire gauge. Will 

register instantly the B&S standard size of any wire 
from Nos. 0000 to 18 inclusive. Made of hardened 
finished steel. 

PRICE 25 CENTS „ . 
Can be carried on the key ring or small safety 

chain, or in the vest pocket. 
Our catalogue 24M of other Novelties and 

Electrical supplies sent on request. 
MANHATTAN ELECTRICAL SUPPLY CO. 

17 Park Place, New York. 
188 Fifth Avenue, Chicago Ill. 

FLYING MACHINES 
PAST PRESENT FUTURE 

A popular account of flying machines, dirigible balloons and aero¬ 
planes—by Alfred W. Marshall and Henry Greenly. This work 
was written with a view to presenting a popular exhibition of this 
Intensely Interesting subject. 11 mo.— 134 pages—fully illustrated. 
Price, 50 cents, postpaid. 

SAMPSON PUBLISHING CO. 
6 Beacon street - Boston, Ma»». 

HOW TO RUN AN AUTO 

OPPORTUNITIES 
For 

Electricians and Mechanics 
Are found in the trowing cities and towns in all 
parts of the country. Many of these places offer 
exceptional advantages in this line for enter¬ 
prising men. If you are not satisfied with your 
present location, it will be to your interest to 
investigate the openings listed in 

OPPORTUNITY 
the wonderful new publication devoted to busi¬ 
ness opportunities. It tells where the openings 
are for all kinds of industrial enterprises and 
gives full particulate of the advantages offered 
by each locality. It describee new towne and 
the opportunitiee they offer and Hete the open-
inge in the older communitiee. In a word, it is 
an authoritative source of information about 
business chances in all sections of the country. 
Whether you are an employer or an employee, 
you should send 10 cents for a specimen copy 
You are also privileged to write us regarding the 
kind of opening you desire; your communication 
will have prompt and careful attention. 

THS PROGRESS COMPANY 
558 Rand-McNally Building. Chicago. 111. 

SELF/ 

PROPELLED 

VEHICLES 

^cr/ui 
Jurist? 

'uusr/mn 
and S I 

Û/AGMK 

WOELLCO. 

' ■ , 

•♦Homans* Self Propelled 
Vehicles’* gives full detalla 
on successful care, handling 
and how to locate trouble. 
Beginning at the first prin¬ 

ciples necessary to be known, 
and then forward to the prin¬ 
ciples used in every part of a 
Motor Car. 

It is a thorough couEse In 
the Science of Automobiles, 
highly approved by manu¬ 
facturers, owners, operator« 
and repairmen. Contain« 
over 410 illustrations and dia¬ 
grams, making every detail 
clear, written in plain lan¬ 
guage. Handsomely bound. 
PRICE $2 POSTPAID 

SPECIAL OFFER 
■ The only way the practical 

merit of this MANUAL can 
be given is by an examina-
tion of the book itself, which, 
we will submit for examina-

tion, to be paid for or returned, 
after looking it over. 
Upon receipt of the following agree¬ 

ment, the book will be forwarded. 

No money In advance required, si gn and return. 

Theo. Audel & Co., 63 Fifth Ave., New York 
Kindly mail me copy of Homan«’ Automobile«. and, If found aatiafao-

tory, I will Immediately remit you $2.00, or return the book to you. 

Namx-
Address .  —- ■ 
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PATENTS Secured Promptly and with Special Regard 
to the Legal Protection of the Invention 

HAND BOOK POR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST 

C. L. PARKER, PATENT LAWYER 
Patents, Caveats, Trade Marks, Copyrights, Reports as to Patentability, Validity and Infringement. 

Patent Suits Conducted in all States 
REFERENCES: American Tire Co., Lippincott Pencil Co., Automatic Vending Machine Co., International 

Ore Treating Machinery Co., Globe Machine and Stamping Co., Metal Manufacturing Co., BtSlders Iron Foundry, 
Morgan Machine and Engineering Co., Berkshire Specialty Co., Stewart Window Shade Co., Macon Shear Co., 
Acme Canopy Co., Oakes Manufacturing Co., Cox Implement Co., Columbus Buggy Co., National Index Co., 
Handy Box Co.. Iron-Ola Co., By-Products Chemical Co., Alabama Brewing Co., National Offset Co., Antiseptic 
Supply Co., Floor Clean Co., Fat Products Refining Co., Richmond Electric Co., Railway Surface Contact Supplies 
Co., Modern Electric Co., Sohm Electric Signal and Recording Co., Wireless Electric Appliance Co. 

Mr. Parker on November 1, 1903, after having been a member of the Examining Corps of the U.S. Patent Office 
for over five years, resigned his position as examiner to take up the practice of patent law. 
Address, 52 McGILL BUILDING WASHINGTON, D.C. 

Prof. Genung THE 
English 

Home Study Courses 
Over one hundred Home Study Courses under 

professors in Harvard, Brown, Cornell and lead¬ 
ing colleges. 
Academic and Preparatory, Agricultural, Commercial, 

Normal and Civil Service Departments. 
Preparation for College, Teachers' and Civil 

Service Examinations. 
250 pags catalog free. Write to-day. 

HOME CORRESPONDENCE 
Dept. 1, Springfield, Masa. 

TELEGRAPHY 
TAUGHT 
in the shortest possible time. 
The Omnigraph Automatic 

Transmitter combined with 
standard key and sounder. 
Sends you telegraph mes¬ 
sages at any speed just as an 
expert operator would. Fire 
styles $2 up; circular free. 
Omnigraph Mfg. Co. 

41 Cortlandt St., New York 

CONSULTING EUGENE C. BROWN 
CAir iivi cn 400 Victor Building 
tNUlNttK WASHINGTON, D. C. 

Mr. Brown is a graduate Electrical 
Engineer and was for nine yearsan 
Examiner in the United States PATENT 
Patent Office in Electrical and ■ %>/ \ / gZ 
Mechanical Divisions, and can therefore I W Y I la 
render expert service in preparation and 
prosecution of cases.in Patent Office. Send Sketch for Advice. 

Patents Secured 
OR FEE RETURNED. Send Sketch for FREE REPORT as 
to Patentability. GUIDE BOOK and WHAT TO INVENT 
with valuable List of Inventions Wanted. SENT FREE. One 
Million Dollars offered for one invention; $18,000 for others. 
Patents secured by us advertised free in World s Progress; Sam¬ 
ple Free. 

VICTOR J. EVANS & CO. 
615 F Street Washington, D.C. 

HOROLOGICAL DEPARTMENT 
BRADLEY POLYTECHNIC INSTITUTE 

Y Formerly Parsons Horological 
¿a Institute 
WB _ PEORIA, ILLINOIS 

LARGEST and BEST WATCH 
//» SCHOOL IN AMERICA 

We teach Watch Work. Jewelry, 
Engraving, Clock Work, Optics. 
Tuition reasonable. Board and 
rooms near school at moderate rates. 
Send for Catalogue of Information. 

ATFNTÇ Secured and S O L D 
X-jIN X O or our fee returned 

Five practical, useful booklets concerning the ob¬ 
taining, financing and selling of patents. Sent Free. 

Write Today. Advice and searches Free. Dept. P. 
PATENT DEVELOPMENT CORPORATION. Washington, D. C. 

Blue Process Paper 
Blue Printing 

Drawing Materials 

ChflQ P Mnee 38 BROAD STREET VU dó. IL. IVlUbb BOSTON, MASS. 

SILICON DETECTOR best 
The best on the market. Can be used for any solid 
substance. Use of two cups makes combinations 
possible, which is great advantage ovet one electrode 
being metal. Finished in gold lacquer. Price only 
$1.80. Send stamp for catalog of wireless goods. 

TREMBLY ELECTRIC CO. 
BOX 34 . CENTERVILLE, IOWA 

PATENTS that pay 
Special Offer.—Send Sketches or Photograph, or Model for 

free report as to patentability. Prompt services — Excellent Ref¬ 
erences. 
Free—The entitled books will tell you How to Secure Money 

to •Patent” Your Invention; Howto Sell Your Patent and ALL 
about the 

GREAT SUCCESS OF MY CLIENTS 

E. E. VROOMAN 
PATENT AND TRADE MARK LAWYER 

801 F Street, N.W. Washington, D. C. 

FREE—Two Books: 
61-PAGE 

“INVENTOR’S GUIDE” 
AND 64-PAGE 

“Proof of Fortunes in Patents-
What and How to Invent” 

REFERENCES 
American National Bank, Wash¬ 
ington D. C. ; Little Giant Hay 
Press Co., Dallas, Texas; Gray 
Lithograph Co., New York City, 
N.Y.; Fanners Mfg. Co.. Nor¬ 
folk, Va.; The Parry Stationery 
Co.. Oklahoma City, Okla.; Mc¬ 
Allister & Upton, Portland, Ore. 

We Want You to Become Familiar With 

The Reece Threading Tools 
Including SCREW PLATES, TAPS, DIES, etc. 

Special Trial Offer 
“ Reece Premier ” No. 1 T Tap 
Wrench and one each No. 2-66, 
3-48, 4-36, 6-32, 8-32, 10-24, 12-24 
and 14-20 “Hercules” Machine 
Screw Taps. Sent postpaid to 
any address on receipt of S1.S0 

116-Fage Catalogue Free 

E. F. REECE CO. Greenfield, Mass. 
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Electricity The most wonderful and fascinating scientific study 
of the age. Every BOY, 
GIRL and GROWN-UP 
should know about it. The 
new "V O L T A M P 

ELECTRICAL PRODUCTS"—our 112-Page Catalog 
now ready, the most complete and interesting book ever issued, is 
full of illustrations and descriptions of the latest Voltamp Elec¬ 
trical Novelties— Motors. Dynamos, Toys. Machine Models, Tele¬ 
graph and ••WlRRLKSS" Instruments, Ruhmkortf Coils. Spark Coils, 
Geissler Tubes. Switches. Meters. Lamps. Flashlights. Transformers. 
Tools, etc. The greatest line of Miniature Electric Rail¬ 
way« ever shown. Anything Electrical for Anybody. 

Prices consistently low. Send for ~ 
this catalog 6c in stamps or coin 
(no postals answered) which will 
be refunded on first order of 50c NKT \ V ''wnAK 

VOLTAMP ELECTRIC MfG CO. , Wite Bld., Baltimore, Md. 

Are you prepared for this call—no matter from 
which department it comes ? Just think what it 
would mean to have constantly at your elbow for con¬ 
sultation, an expert on the very problems that puzzle 
you. That’s just what you would have in the 

CYCLOPEDIA OF 

SPANGLNBERCS 
PRACTICAL 
ARITHMETIC 
Self Taught 

ARITHMETIC 
Self- Taught 

A plain, easily-understood volume for ALL 
who have not had the opportunity of learn¬ 
ing this subject thoroughly, or who have 
forgotten what they once learned, 2Ü1 
Pares, REQUIRES NO TEACH¬ 
ER. This great little book z?/} a 
sent postpaid, for - - DC/ CIS» 
Stamps accepted), leather binding. >1 . 
GEO. A. ZELLER BOOK CO., Est. 1870. 
4473 W. Belle pl., St. I-ouis, Mo. 

HAVE YOU AN IDEA? 
Write for our Books: "Why Patent« Pay," "100 Me¬ 
chanical Movements," Perpetual Motion—50 HIum-
tration«. Mailed free. 
DIETRICH & CO., Patent Lawyers, Washington, D.C. 

TTT LTTDTr GOODS FOR EVERYBODY 
ßLEL 1 Ixlk^ World’s Headquarters for Dyna¬ 
mos, Motors, Fans, Toys, Railways, Batteries, Belts, Bells. Pocket 
Lamps, Telephones. House Lighting Plants, Books. If its electric 
we have it. UNDERSELL ALL. Fortune for Agents. Catalog 4c. 
OHIO ELECTRIC WORKS, Cleveland, O. 

FT*- _ — FINE STEEL NAME STAMPS 
KXEEIM FOR MARKING ALL METALS. 

Steel Alphabets. Key Check Outfits. Book Free. 
EDWIN PEASE, WINCHESTER, N. II. 

Prof. Brooks 

Make the Farm Pay 
Complete Home Stody Courses in Agriculture, 

Harticulture. Floriculture. Lindscaga Gardening. Forestry, 
Poultry Culture and Veterinary Science under Prof. 
Brooks of the Mass. Agricultural College, Prof. 
Craig of Cornell University and other eminent 
teachers. Over one hundred Home Study 
Courses underable professora in leading colleges. 

250 page eatalag free. Write ta-day. 

THE HOME CORRESPOHDENCE SCHOOL 
_ Dept. 68, Springfield, Maas._ 

Applied Electricity 
Six Big Volumes—Bound in Half Morocco—2,896 Pages 

7x10 inches-printed on special paper in large, 
clear type—2,000 full page plates, 

diagrams, formulas, etc. 
Written by thirty expert Electrical Engineers, the biggest men in 
the profession. It is a working guide for the student or practical 
electrician, or a ready reference work for the expert. 

Examine the Books at our Expense 
So confident are we that the books are just what you 

want, that we will send them to you by prepaid ex¬ 
press—you keep the books 5 days—examine them 
carefully, test them, apply them to your every-day 
work. If satisfied that the books are the most com¬ 
plete and comprehensive work ever published on 
electricity keep them, send $2.00 within five days and 
$2.00 a month until you have paid $18.80, the special 
introductory price—the regular list price is $36.00. It 
not suited to your needs, notify us. We will send for 
them at our expense. 
— IMPORTANT SUBJECTS TREATED— 

Electric Wiring — Electric Telegraph — Wireless 
Telegraphy—Telautograph — Theory, Calculation, 
Design and Construction of Generators and 
Motors—Types of Dynamos and Motors—Elevators 
—Direct Current Motors—Direct-Driven Machine 
Shop Tools—Electric Lighting—Electric Railways 
—Single Phase Electric Railways—Management of 
Dynamosand Motors — Power Stations —Central 
Station Engineering — Storage Batteries — Power 
Transmission—Alternating Current Machinery — 
Telephony—Automatic Telephone —Wireless Tel¬ 
ephony — Telegraphone, etc. 
For a short time we will include, as a monthly supplement, for 

one year, the TECHNICAL WORLD MAGAZINE. This is a 
regular $1.50 monthly, full of Twentieth Century scientific facts, 
written in popular form . Also contains the latest discussions on 
timely topics in invention, discovery, industry, etc. 

“How to Construct a Practical 
Wireless Telegraf ” 

With illustrations, diagrams, and fine copy of the 
Codes, 25c. A 2c stamp brings our bulletin of 

wireless supplies. 
CHICAGO WIRELESS SUPPLY CO. 

Room 52A. Auditorium Office Bldg., Chicago, Ill. 

FREE OFFER COUPON 

American School of Correspondence 
CHICAGO, U.S.A. 

Please send Cyclopedia of Applied Electricity for five days free ex¬ 
amination. also T. W. for 1 year. 1 will send >2.00 within five 
days and |2.00 a month until 1 have paid |18.80; or notify you and 
hold the books subject to your order. Title not to pass until fully 
paid. 

NAMS 

ADIMtBSS. .. 

OCCUPATION. 

Employer. 

— Fleet. & Meeh. ,5- 1 (i ■ —■ 
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SALE AND EXCHANGE 
Advertisements^under this heading, without dis¬ 

play, 3 cents per word, cash with order; minimum, 
75 cents. Black-faced type, 4 cents a word, mini¬ 
mum, $1. J—S| —;—j — 

MACHINERY AND TOOLS 

WIRELESS TELEGRAPHY 

1,000 OHM GUARANTEED BIPOLAR WIRELESS 
RECEIVERS, $1.75. Positively the best. .002 Micro¬ 
farad Fixed Receiving Condensers, 30 cents. Complete 
Receiving Sets, $8.25 up. Send stamp for circulars V. 
ALDEN WIRELESS CO., Campello, Mass. (4) 

ELGIN—The home of our 1-16 h.p. automatic steam 
engine. Engine has fly-ball governor and speed regula¬ 
tion and will operate a small dynamo. Complete engine, 
$6. Blue prints and instruction sheets, 25 cents. Cast¬ 
ings and material, $1. PAT. NOVELTY CO., Box 193, 
Bigin, Ill, (4)_ 
FOR SALE—(»rout Steam Runabout, 72 in. wheel base, 

artillery wheels, solid tires and top. For full description 
address H. S. TIERNEY, 59 Prescott St., Torrington, 
Conn. (5) 
FOR SALE—One Motorcycle outfit, good as new, 

$25.00. One Oldsmobile Runabout in good running 
order, $100.00. W. M. KECK, Princeville, Ill. (5) 

VARIABLE CONDENSER, solid mahogany, 25 alumi¬ 
num plates 3 by 4 in.; size over all 8 by 3)4 in. Com¬ 
plete by mail, $2.75. Enamelled wire, 300 ft. No. 28, 
or 1^5 ft. No. 24, for 25 cents. 1,000 ohms No. 40 for 
rewinding receivers, 50 cents. Cardboard tubes 1 to 
5 in. Silicon, 25 cents. Mail orders shipped same day 
as received. MIDDLESEX WIRELESS SUPPLY 
CO., 12 Beacon St., Somerville, Mass., near Inman 
Square, Cambridge. (5) 

READERS—Read Magic Mirror Ad. (5) 

FOR SALE- LATHE Cutting 
Engine Lathe, chuck and tools, for considerably less 
than $120. S. B. MACHINE TOOL CO., Emerick St., 
South Bend, Ind. (5) 

HELP WANTED 

CLOSED CORE TRANSFORMERS for wireless tele¬ 
graphy. % k.w., 15,000 volts, $20.00; )4 k.w., 20,000 
volts, $25.00. F.O.B. San Francisco, Cal. These trans¬ 
formers can be attached to any lamp socket without 
resistance. Secondaries are wound with enamel wire. 
J. H. WHITE, 254 Hansford Block, San Francisco, 
Cal. (5) 

WANTED—AGENTS, MACHINISTS, ATTENTION 1 
Increase salary. New revised Saunders Hand Book 
Practical Mechanics. Best ever ready reference. Thou¬ 
sands in use. Postpaid, $1, cloth, $1.25; $1.50 leather 
flap. Big profits. E. H. SAUNDERS, 216 Purchase 
St., Boston, Mass. (2) 

SPECIAL PRICES-y1,000 ohm wireless receiver, 
double pole, special thin diaphragm, hard rubber case, 
wound with copper wire, $1,75. Leather covered head-
band, double, $1.00; single, 60 cents. "National” 
receiving condenser, 30 cents. WATERHOUSE BROS., 
Bourne, Mass. (5) 

AGENTS make big money selling our new sign letters 
for office windows, store fronts and glass signs. Any 
one can put them on. Write today for free sample 
and full particulars. METALLIC SIGN LETTER CO., 
426 N. Clark St., Chicago. Ill. ( tf ) 

JUST OUT- "How to Make a Portable Wireless Tele¬ 
graph Outfit,” 25 cents. All details. Profusely illus¬ 
trated. Send for it today. OAK RIDGE WIRELESS 
SPECIALTY CO., Publishers, Room 30, 5310 Indiana 
Ave., Chicago, Ill. (5) 

WILL EXCHANGE—$150—Complete wireless outfit 
including 1)4 k.w. transformer for good motorcycle, 
or sell transformer, condensers and impedance coif, all 
in highly finished oak cases, for $50. GEO. WOOD 
2109 12th St., Walbrook, Baltimore, Md. (5) 

WIRELESS EXPERIMENTERS—For sale reasonable, 
all kinds of high grade wireless apparatus, sending and 
receiving, including transformers, variable condensers, 
etc. JOS. HOHMANN, 5 G St., So. Boston, Mass. (5) 

SEWING MACHINES, their adjustment and repair 
taught by mail. Big money in Sewing Machine Trade. 
Particulars free. SEWING MACHINE EXPERT. 
1218 E. Madison St., Baltimore, Md. (5) 

LOCAL REPRESENTATIVE WANTED -Splendid in¬ 
come assured right man to act as our representative, 
after learning our business thoroughly by mail. Former 
experience unnecessary. All we require is honesty, 
ability, ambition and willingness to learn a lucrative 
business. No soliciting or travelling. This is an excep¬ 
tional opportunity for a man in your section to get into 
a big-paying business without capital and become in¬ 
dependent for life. Write at once for full particulars. 
Address, E. R. MARDEN, Pres., The Nat’l Co-op. Real 
Estate Co., Suite 453 Marden Bldg., Washington, D.C. (5) 

WANTED. Can some one inform me of a compass or 
magnet, strong power to attract an iron kettle of money 
1 ft. underground ? C. A., Box 53, Greenwich Village, 
Mass. (5) 

• 3 IN. COIL—Built by prominent coil company for 
wireless. Mahogany cased. Perfect shape. No reason-
able offer refused. Also new bound volumes of Amateur 
}} °^\ No?. I”V, cheap. W. H. COIT, 33 Linvcod A\e., 
Buffalo, N.Y. (5) 

25 BEAUTIFUL POSTCARDS, all different, for 
25 cents; some of them retail at 5 and 10 cents each. 
HUDSON NOVELTY CO., Port Ewen, N.Y. (5) 

SONGS, POEMS wanted; we write music, publish on 
royalty. DOMINION, 60 W. 25th St., New York, N.Y. 
(7) 

r^FOR SALE—Tuning Coils, single slide, $2.00; double 
slide, $2.50 and $3.00. Detector stand, $1.50. Fixed 
receiving condenser, 40 cents. Also induction coils and 
open core transformers. CHAMBERS, 217 No. 9th St., 
Philadelphia, Pa. (5) 

PHOTOGRAPHY 

KODAKS, CAMERAS, LENSES, EVERYTHING PHO¬ 
TOGRAPHIC—We sell and exchange. Get our latest 
bargain list; save money. C. G. WILLOUGHBY, 814 
Broadway, N.Y. (tf) 

- FOR SALE—Complete wireless sending and receiving 
outfits. Send stamp for particulars. SPONAGLE & 
SMITH, 9 Warner St., Gloucester, Mass. (5) 

WIRELESS CONDENSERS, receiving and sending up 
to 2 k.w. New features. Send for lull description and 
photographs. Finely finished. D. S. LEECH, Lima, 
Ohio. (5) 

A POSTAL will bring you our lists of electrical and 
wireless supplies and experimental apparatus. We can 
interest you. WOODSIDE ELECTRICAL SHOP, 
38-40 Bryant St., Newark, N.J. (5) r rr r —-—. 

HAVE YOU A CAMERA?—Send us 25 cents for the 
three latest numbers of American Photography, which 
retail at 45 cents. The biggest and best photographic 
magazine published in America. Full of practical 
articles, formulas, and directions for making better 
pictures. The magazine conducts monthly prize com¬ 
petitions open to all readers with liberal prizes. The 
editors criticise readers’ prints and answer questions. 
If you are interested in photography, you should know 
the magazine. Sample copy, 10 cents. $1.50 per year. 
AMERICAN PHOTOGRAPHY, 1164 Beacon Bldg., 
Boston, Mass. 

SEND 25 CENTS for full instructions for transferring 
photos to watch cases or dials. Snap for agents. A. 
BENSON, Dept. E, Stewartsville, Minn. (5) 
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INTERNATIONAL WIRELESS SCHOOLS. 
(Founded by Experts) 

Expert Technical Instruction in all branches of 
Wireless Telegraphy and Telephony. All systems 
Continental and Morse Codes taught Hundreds of 
positions open for competent Operators. Big sala¬ 
ries. Write or call at once. Correspondence Courses. 

INTERNATIONAL WIRELESS SCHOOLS, 
Suite 630, - 171 Washington St., - Chicago, II. 

$250,000 INVENTION WANTED 
Write for our FREE BOOK; gives list of other needed in¬ 
ventions; tells how to protect them. 

Patent Obtained or Fee Returned 
No charge for report as to patentability; send sketch or 
model. Patents advertised for sale free. 

Woodward & Chandlee, Attorneys, 
1282 F St., WASHINGTON, D. C. 

Our Special 
Magazine Offers 
We list below our prices on a’ large number of the 

most popular technical magazines, alone «tnd in combi¬ 
nation with ELECTRICIAN AND MECHANIC, and also 
prices on a few of the most popular general magazines 
and clubs. If you do not see the magazines you 
want listed, write us. We will ^uote you a price on 
any magazine published and it will be lower than you 
can get anywhere else. Write us -what you want 
and we will quote you price by return mail. 

TECHNICAL MAGAZINES 
With 

Reg. Price 
Our 
Price 

$3.00 
2.00 
1.00 

PATENTS ’"Ä" 
Advice and Books Free. Rates Reasonable. 

Highest References. Best Services. 

WATSON E. COLEMAN, Patent Lawyer 
612 F St. N.W., WASHINGTON, D.C. 

2.00 
4.00 
1.00 
1.50 
.50 

1.00 
1.50 
1.00 
1.00 
1.50 
1.00 
1.00 
1.50 

GOVERNMENT POSITIONS 
A Civil Service Manual by Ewart, Field and 

Morrison prepares for the examinations. 
Adopted by over 500 Business Colleges, Y. M. 

C. A. ’s, and Public Evening Schools. 

Three volumes with maps, $2.50 postpaid 

250 page Home Study catalog free. Write ts-day. 

THE HOME CORRESPONDENCE SCHOOL 
Dept. 1 1 3, Springfield, Maas._ 

CnCC 10 KOST CARDS SENT WITH 3 
T KlLlL MOS. SUBSCRIPTION (lOc) TO 

3.00 
1.00 
1.00 
6.00 
1.50 
1.50 
1.00 
1.00 
1.00 
1.00 
.50 

1.00 
2.00 
1.00 
1.00 
1.50 

Aeronautics .. 
American Artisan. 
American Boy. 
American Carpenter and Builder 
American Machinist. (Weekly) 
American Machinist. (Monthly) 
American Photography. 
American Poultry Journal. 
American -Thresherman. 
Baseball Magazine. . 
Blacksmith and Wheelwright. . . 
Carpentry and Building. 
Cement Age. 
-Cement World. 
Concrete . 
Electric Journal. 
Electrical World. (Weekly) . . . 
Electrical World. (Monthly’) - • 
Electrocraft. 
Engineering News.. 
Etude. (For Music Lovers) .. . 
Field and Stream. 
Foundry . 
Garden Magazine. . 
Gas Engine. 
Gas Power. .. 
Gas Review. 
Hardware . 
Illuminating Engineer. 
Industrial Magazine. 
Irrigation Age. 

The Philatelic West and Collector’s World 
SUPERIOR, NEBRASKA, U.S.A. 

The oldest, largest monthly American Collectors'Paper. Oyer 100 
pages each issue replete with interesting reading and advertising, il¬ 
lustrated. pertaining to Stamps, Curios, Coins, Postcards, Entire 
Covers, Minerals, Old Books, Relics of all kinds, Fiscals, etc. Over 
3,600 pages issued in two years. 
An unlimited expensive meritorious feature is the publication in 

each number of illustrations of leading collectors and dealers of the 
world. A possessor of complete files has a valuable and interest¬ 
ing collection worthy of preservation. 

Twelve Numbers 5Oc. Free 21-word X Notice 

L. T. BRODSTONE, Publisher 
SUPERIOR, NEBRASKA, U.S.A. 

Send for Specimen Copy. Trial Offer of 6 mos., over 
600 pages, 25c, and 25 Postcards, colored and 
different. 

We can supply a few of the following vol¬ 
umes at prices given below : 

AMATEUR WORK 
VOLUME 
1 
2 
3 
4 
5 
6 

Nov. ’01 to Oct. ’02 1 
Nov. ’02 to Oct. ’03 
Nov. ’03 to Oct. ’04 
Nov. ’04 to Oct. ’05 
Nov. ’05 to Oct. ’06 
Nov. ’06 to Apr. ’07, 6 mos. 

CLOTH BOUND 
$5.00 
2.00 
2.00 
2.50 
2.00 

. 1.50 

UNBOUND 
(None) 

1.50 
2.00 
1.50 
1.00 

1.60 
1.00 
1.00 
3.00 
1.00 
1.00 
1.00 
1.00 
2.00 
1.60 
2.50 
1.00 
3.00 
1.00 
1.00 
1.00 
.50 

1.00 
$3.00 
1.00 
3.00 
1.00 
1.00 
1.00 
1.00 
1.50 
2.00 
2.00 
1.50 
1.00 

i Keith’s Magazine . .. 
(For Home Builders) 
Manual Training Magazine. .. . 
Manufacturing Jeweler. 

ELECTRICIAN ANO MECHANIC 
VOLUME BOUND UNBOUND 
17 July ’06 to June ’07 $5 00 ( None) no single copies 
18 July ’07 to June ’08 2.00 $1.50“ “ “ 
19 July ’08 to June ’09 2.00 1.50 
Previous to January ’09 out of print 

SAMPSON PUBLISHING CO 
6 BEACON STREET BOSTON, MA8S. 

$2.65 
1.76 
1.00 
1.76 
3.86 
1.00 
1.36 
.40 
.76 

1.50 
1.00 
1.00 
1.40 
.90 
.90 

1.40 
3.00 
1.00 
.85 

4.90 
1.50 
1.50 
1.00 
1.00 
.85 
.80 
.50 
.90 

1.75 
.85 
.90 

1.50 

Elec. & 
Meeh. 
$3.66 
2.76 
1.70 
2.75 
4.86 
1.95 
2.00 
1.35 
1.75 
2.00 
1.90 
1.76 
2.40 
1.70 
1.90 
2.40 
3.80 
1.95 
1.86 
5.85 
2.00 
2.00 
1.85 
1.70 
1.70 
1.65 
1.35 
1.90 
2.76 
1.66 
1.66 
2.26 

Mineral Collector. .••.••• 
Model Engineer and Electrician. 
Modern Machinery. 
Modern Painter. 
Motor Boating. .. 
Motor Cycle. 
Moving Picture World. 
Musician . 
National Geographic Magazine. 
National Sportsman. 
Outing . 
Plumbers’ Trade Journal. 
Popular Electricity. 
Poultry . 
Poultry Keeper. 
Power Boating. 
Recreation. 
School Journal. 
Scientific American. 
Sewing Machine Times . 
Show Card Writer. 
Success Magazine. 
Talking Machine World. 
Technical World. 
Telegraph Age. 
Upholsterer. 
Violinist. 
Woodworker. 

1.50 
1.00 
.90 

2.75 
.90 
.85 
.70 
.90 

1.80 
1.50 
2.26 
1.00 
3.00 
1.00 
1.00 
.85 
.45 

1.00 
$3.00 
1.00 
2.75 
.90 
.90 

1.00 
.90 

1.50 
1.80 
1.75 
1.35 
.90 

2.35 
1.50 
1.80 
3.75 
1.65 
1.85 
1.70 
1.90 
2.80 
2.00 
3.25 
1.76 
3.25 
1.75 
1.66 
1.70 
1.35 
1.75 

$3.25 
1.76 
3.76 
1.90 
1.70 
1.70 
1.90 
2.00 
2.80 
2.76 
2.35 
1.90 

Foreign and Canadian Postage Extra 
Make all remittances by Money Order or 

Registered Letter 

Sampson Publishing Co. 
6 Beacon St., Boston, Mass. 
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ELECTKICAL 

OLD WORN OUT DRY BATTERIES RENEWED by 
anyone at a cost of 1 cent each. Complete directions, 
15 cents. ACME PUBLISHING CO., Newburgh, N.Y. 
(5) 

MISCELLANEOUS 

GUMMED LABELS —3.000 for $1.00. Any size up 
to 1 X 2 inches. Any wording. Guaranteed Satisfac¬ 
tory. Prices quoted on all sizes. HELMERS COM¬ 
PANY, Hoboken. N. J. (5) 

PATENTS SOLD for 5 per cent. We force sales by 
constant advertising. Send for plan. PATENT SALES 
CO., Merchantville, N. J. 

TYPEWRITER BARGAINS. —Caligraphs, $8; Ham¬ 
monds, $10; Blickensderfers. $12; Remingtons. $15 up; 
Smith- Premiers, $18 up. All makes X to price. Get 
illustrated catalogue and bargain list. MINNESOTA 
TYPEWRITER EXCHANGE, 317 Hennepin Ave., 
Minneapolis, Minn. 

DRY BATTERIES can be recharged by any one 
for 1c. Save one-half battery expense. Correct and 
simple instructions, ioc. STURGES CHEMICAL CO., 
Wilkes-Barre, Pa. 

ELGIN! 

HOME-EDUCATIONAL SCHOOL — Practical methods 
of education. Common Branches, Plain English Prac¬ 
tical Arithmetic. Business forms of all kinds taught in 
your home. Send today for particulars. HOME-EDU¬ 
CATIONAL SCHOOL, Dept. C, 17 E. Third St.. 
Dayton, Ohio. (6) 

THE HOME OF OUR 1-16 H.P. 
AUTOMATIC STEAM ENGINE 

Engine has fly-ball governor and speed regulation and will op¬ 
erate a small dynamo. Complete engine. F>. Blue prints and 
instruction sheets. 25 cents. Castings and material, SI . 

PAT NOVELTY CO. 
Box 193_ _ _ Elgin, Ill. 

25 BEAUTIFUL POSTCARDS, all different, for 25 cents: 
some of them retail at 5 and 10 cents each. HUDSON 
NOVELTY CO., Port Ewen. N.Y. (5) SPECIAL MACHINERY, DIES, TOOLS, MODELS METAL SPECIALTIES.- INVENTIONS 
MAGIC ELECTRIC ILLUSION BOX. A Wonderful 

Electric Store Window Display. Makes articles appear 
and disappear continuously. To agents. $6 net. De¬ 
scription how made, ten stamps. BUFFALO MECHAN¬ 
ICAL AND ELECTRICAL LABORATORY. 149 Erie 
County Bank Building. Buffalo, N.Y. (6) 

PERFECTED. 
153'4 S. Jefferson St, 

Chicago III 
NATIONAL STAMPING 
& ELECTRIC WORKS 

AEROPLANE. —COMPLETE DESCRIPTION with 
working drawings: How to make either Monoplane or 
Biplane of most successful type. 15 cents. E. HIBLINE, 
708 Lafayette Ave., Baltimore, Md. (4) 

We can supply a few of the following vol¬ 
umes at prices given below: 

AMATEUR WORK 
VOLUME 

AEROPLANE. —Complete blueprints and specifica¬ 
tions for constructing Monoplane, $1; 28 ft. x 31 ft.; 
approx, weight, 500 lbs. Latest design; easily built. 
ALDRICH AEROPLANE CO., Sacramento, Cal. C. K. 
ALDRICH. Mangr. (4) 

3 
4 
5 
6 

Nov. ’01 to Oct. ’02 
Nov. ’02 to Oct. ’03 
Nov. ’03 to Oct. ’04 
Nov. ’04 to Oct. ’05 
Nov. ’05 to Oct. ’06 
Nov. ’06 to Apr. ’07, 6 mos. 

CLOTH BOUND 

$5.00 
2.00 
2.00 
2.50 
2.00 
1.50 

UNBOUND 

( None) 
S1.50 
1.50 
2.00 
1.50 
1.00 

SEND 20 CENTS.—Get your name in our directory 
permanently and get mail from all parts of the world. 
THE RETLAW SUPPLY, 2331 Fulton St., Chicago, Ill. 
(4) 

ELECTRICIAN AND MECHANIC 
VOLUME BOUND UNBOUND 

SOMETHING NEW in Post Cards. 10 cents. Try once, 
10 good surprises. HARRY HUSSEY, Cromwell, 
Ind. (5) 

17 July ’06 to June ’07 $5.00 ( None) no single copies 
18 July ’07 to June ’08 2.00 $1.50 “ 
19 July ’08 to June ’09 2.00 1.50 
All single numbt rs previous to January, 1909, are out 

of print, but we can sell for a limited time a few copies 
at 25c per copy to meet the demand for early numbers. 

MAGIC MIRROR FREE with our big book, 600 tricks, 
only 15 cents, also valuable premium list. BAMBERG, 
1193 Broadway, New York, N.Y. (5) 

AGENTS: EVERYONE to wear and sell our 
Bakara Simulation Diamonds. Postal for free sample 
offer and catalog. NORTHWESTERN JEWELRY 
CO., 20 Northwestern Bldg., Chicago, Ill. (5) 

SAMPSON PUBLISHING CO 
6 Beacon Street Boston, Mass. 

Send in One Year’s Subscription to 

WOULD YOU let business get away to save the small 
price of a neatly Engraved Letter Head Cut. Send 
matter for sketch. CAPITOL ENGRAVING CO., 
19 Sta. G, Washington, D.C. (5) 

THE PIONEER GRAPHIC CHARTS are standard 
statistical blanks for financial ©iterations or generator 
loads. Samples on request. THE PIONEER COM¬ 
PANY, established 1849, Manufacturing Stationers, 
St. Paul, Minn. (7) 

Electrician and Mechanic 
and we will send you FREE, six back 
numbers, if 
you desire 

you will advise us that 
them. Remember, 

WANTED—Salesmen make fá to |50 a day, home or travel, side 
line or straight. Our beautiful aluminum vest pocket size Perpetual 
Calendar sells Hotels, Stores. Factories, etc., at sight . Sample by 
sealed mail, 10 cts. Write for circular and terms. Address, 

THE CALENDAR WATCH CO., Dayton, O. 

18 MONTHS FOR THE PRICE OF 12, 

$1.00 
CIVIL SERVICE EMPLOYEES are paid well for easy 

work; examinations every month, expert adrice, sample 
questions and Booklet 89. describing positions and telling 
easiest and quickest way to secure them free. Write 
now. WASHINGTON CIVIL SERVICE SCHOOL. 
Washington, D.C. 

SAMPSON PUBLISHING CO 
6 Beacon Street Boston, Mass. 
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ANNOUNCEMENT 
Of Extraordinary Interest to YOU 

The publishers of AMERICAN PHOTOGRAPHY have contracted for an edition of 5000 sets of 

The Complete Self-Instructing Library of 
Practical Photography, 

the acknowledged standard on the Art of Photography in all its branches, for the benefit of subscribers to 

AMERICAN PHOTOGRAPHY 
and to each subscriber will be extended the privilege of securing a single set of this Library, 
which everyone interested in Photography will have to have sooner or later, at the same 
net wholesale price paid by the publishers of AMERICAN PHOTOGRAPHY for such 
set in a lot of 5000. 

AN UNUSUAL OPPORTUNITY, A TREMENDOUS SAVING 
for those who are or who become subscribers to AMERICAN PHOTOGRAPHY, the Pro¬ 
gressive Photographic Monthly, “representing all that its name implies.” 

The first edition of the COMPLETE SELF-INSTRUCTING LIBRARY OF PRAC¬ 
TICAL PHOTOGRAPHY was in eight volumes ; completed in May, 1909. So great was 
the demand for the books that the whole edition was sold out in five months. 

The entire second edition which has been secured by American Photography is now 
ready for delivery. This edition of the Library having been revised, added to and brought 
down to 1910 is in ten uniform volumes of about 400 pages each. 
Vol. I. Elementary Photography 
Vol. II. Negative Developing. 

After Manipulation. 
Wet Plates. 
Ferrotypes. 

Vol. HI. General Exterior 
Photography. 
Composition. 

Vol. IV. Photographic Printing 
»Part 1.) 

Vol. V. Photographic Printing 
(Part 2.) 

Copying. Enlarging. 
Lantern Slides. 

Vol. VI. At Home Portraiture. 
Flashlight. 
Interiors. 
Lenses. 

Vol. VII. Studio Portraiture. 
(Part L) 

Vol. VIII. Studio Portraiture. 
(Part 2.) 

Studio System. 
Color Photography. 

Vol. IX. Commercial Photography. 
Press Photography. 
Scientific Photography 

Vol. X. Negative Retouching. 
Etching and Modeling. 
Encyclopedic Index. 
Glossary. 

IT IS PRACTICAL; It covers both theory and practice; it tells the 
“why” as well as the “how.” 

Fill out, mail coupon today: we will send you particulars 
regarding the greatest opportunity ever offered those interested in A* 

Am. 

Photography. ^Through AMERICAN PHOTOGRAPHY 
is the only way you can secure the Library in single 

Pbotog. 

sets at wholesale prices. 

W AMERICAN 
W PHOTOGRAPHY 

4^ 

1344 BEACON BLDG., 

BOSTON, MASS.’ 

Please send without cost to me 

1344 Reacon Building. 
BOSTON, MASS., 

U. S. A. 

a sample copy of American Pho¬ 
tography, also matter describing the 

Complete Self-Instructing Library of 
Practical Photography. Booklet containing 

nearly 1,000 opinions of the Library from first 
edition subscribers, together with full information 

warding your special wholesale offer, price, terms, etc. 

Name. 

Street and No. 

City. State. 
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WHY THE 

Pitts Anti=Skid Chains 
ARE THE BEST 

To the up-to-date practical automobilists, it is only necessary 
to show the PITTS Anti-Skid Chain and improved connec¬ 
tion, to gain their closest attention and admiration 

PITTS Chains are heavier and will 
last longer than any other anti¬ 
skid device on the market. 

PITTS Anti-Skid Chain insures 
perfect traction and safety. 

The only chain on the market 
which allows you to apply extra 
cross links and increase your 
traction on hills, mud and snow. 

We guarantee our chain to last 
longer than any other chain on 
the market. 

showing Connecting Cross Links They are easily applied to wheel. 

American Sizes Per Pair 
28 X 2X. $5.00 
28 X 3. 6.50 
28 X 3%. 6.50 
30 X 2%. 5.50 
30 X 3. 7.00 
30 X 3%. 7.00 
30 X 4. 8.50 
30 X 4%. 8.50 
31 X 4. 8.50 
32 X 3. 8.00 
32 X 3%. 8.50 
32 X 4. 9.00 
32 X 4^. 9.50 
33 X 4. 9.50 
34 X 3. 9.50 
34 X 3%. 9.50 
34 X 4. 9.75 
34x4%. 10.00 
34 X 5. 10.50 
36 X 3. 9.75 
36x3%. 10.00 
36 X 4. 10.00 
36 X 4X. 10.50 
36 X 5. 11.00 
36x5%. 11.50 
37 X 5. 12.00 
37 X 5%. 12.75 
38 X 5%. 13.50 

Agents Wanted 

FOR TRADE PRICES WRITE 

The Pitts Anti-Skid Chain Co. 
2422 Michigan Ave. :: Chicago, III. 

Or any Auto Supply Dealer 
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A New Battery Motor—Reversible 
G Fl-GRADE POWERFUL 

NO. 35 K. & D. MOTOR, with starting, stop¬ 
ping and reversing switch contained within 

the motor casing. 
? This motor is one of a new line just brought out 
by KENDRICK & DAVIS—a guarantee of qual¬ 
ity. The field pieces are of wrought metal ; arma¬ 
ture of best charcoal iron, laminated, slot wound 
and perfectly balanced. Standard K. & D. mica-
insulated commutator, and dependable self-adjust¬ 
ing brushes. The pulley is $6 inch in diameter and 
fastened to the steel shaft by a screw. 

It runs to full efficiency on two or three dry, or 
other cells of similar capacity. Height 3% inches; 
weight 15 ounces. Finished in black enamel and 
nickeled trimmings Price $3.00 

NO.35A K.& D. MOTOR. A plain motor with¬ 
out switch; otherwise like No. 35. Price $2.25 
N.B.—These motors will not be wound for lighting 
circuits. For the other motors of this line, and

LIGHT-WEIGHT 

other up-to-date types, see the Kendrick & Davis Book of Electrical Goods, No. 9. 
MANUFACTURED BI 

Kendrick & Davis, Lebanon, New Hampshire 

BOOn BARGAINS 

IN TAKING our annual inventory we discovered a number of books ordered for customers and not taken. Only one of each, and each 
is a bargain - Send your order at once. If sold, your money back. 

Steam Engine Indicator and Appliances, by Houghtaling -
Modern Examinations of Steam Engineers, by Wakeman 
The Progress of Marine Engineering, by Main 
Engineering Practice and Theory for Steam Engineers, by Wakeman 
Homan’s Automobile Educator 
Harper’s Indoor Book for Boys ------
Practical Lessons in Electricity ------
An Introduction to Electricity, by Kolbe - - - -
Practical Pattern Making, by F. W. Barrou<s 
Modern Steam Engineering, by Hiscox - - • -
Care and Management of Stationary Ste im Engines, by C. liar t 
Practical Perspective, by Richards-Colvin 
Artificial Ice Making and Refrigeration -

Publishers’ Our 
Price Price 
$2.00 «1.00 
2.00 l.«»O 
3.00 b 50 
1.00 .60 
2.00 1.50 
1.75 1.25 
1.50* . 75 
3.00 2.00 
2.00 1.50 
3 00 2.00 
.50; . 35 
.50 .35 

3.00 1.50 

Sampson Publishing Company 
6 Beacon St. - BOSTON, MASS. 
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HOLTZER- CABOT 
Wireless Operator’s 
Receivers 
500 to 4000 
Ohms 

Extremely 
Sensitive 

Adjustment’Permanent 

COMFORTABLE TO WEAR 
WELL AND HONESTLY MADE 

Silk Wound Coils, Guaranteed
' '.SEND FOR BULLETIN 1400 AND PRICES 

THE HOLTZER-CABOT ELECTRIC CO. 
Western Branch : 

Chicago, III. Home Office: B BOO KLINE, MASS. 

ELECTRICIANS’ POCKET SCREW DRIVER 
No. 560 

This Screw Driver is the same as our No. 557, illustrated on Page 188 of our No. 18 Catalog, except 
that the handle is covered with hard rubber for insulation from electrical currents, and is nicely ribbed 
so as to insure a firm grip when using the tool. It has four blades of different widths, any one of which 
may quickly be taken from the telescope handle and inserted in the end, where it is automatically 
locked and firmly held for use. Any or all of the blades are carried in the handle, where by a spring 
pressure they are held from rattling when carried in the pocket, or from being lost when the cap is otr. 
While the cap may be readily pulled off or put on it is rigidly held from turning and frictionally held 
from coming off, with no screws to bind or bother. 

The smaller blades may be used to make holes in wood for screws as well as to drive them home. 
Every electrical mechanic, or operator working among electrical wires or machinery, will appreciate 
these insulated Screw Drivers as a valued protection against electrical shocks. 

The widths of the blades are 3-32 in., 5-32 in., 1-4 in. and 3-8 in. 
Price Complete, $1,50 Elxtra Blades, each. IO cents 

Ask for free Catalog No. 18 W of Fine Mechanical Tools 

THE L. S. STARRETT COMPANY 
ATHOL. MASSACHUSETTS U. S. A. 




