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ELECTRICIAN AND MECHANIC iii

DISSTON HAND
BOOK On SAWS  uied Free

CONTAINS 208 PAGES of USEFUL AND PRACTICAL
INFORMATION — ARTICLES ON THE MAKING OF
DISSTON SAWS, TOOLS AND FILES, GIVING THE
PROGRESSIVE STEPS IN THEIR MANUFACTURE,
A LARGE NUMBER OF ILLUSTRATIONS OF THE
WORKS, TOGETHER WITH TREATISES ON THE
CARE AND USE OF SAWS, ETC.

HENRY DISSTON & SONS, Inc.

KEYSTONE SAW, TOOL, STEEL AND FILE WORKS
PHILADELPHIA, PA.

PerfectionMitreBox

Accurate — Convenient
Light — Compact

Manufactured by
Tower & Lyon Co.
95 Chambers St., New York

King of Its Kind
Koeth's Combination Kit

Fifteen Tools and one pair
handles for all. A complete
and distinct tool every time you
change it. Made of tool steel,
drop foryed, ground, tempered,
polished and warranted.  Sim-
ple, convenient, compact, low
priced.  You may have a whole
it you will want
see it, and
sed it, you
would not be without it for
twice its cost. Sample sent to
you, prepaid for $3.50. Sales-
men wanted. Write for book-

let. Do it today.

=49 Curie, Tt X, s

Coudersport : Penna.
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ELECTRICIAN AND MECHANIC ix

sible for you to take shares now, write me and tell me how
many you would like and how soon it will be convenient
for you to do so, provided I will reserve them for you. As
soon as I receive your letter I will answer it WITH A
PERSONAL LETTER AND WILL ARRANGE
MATTERS AS YOU WISH TO THE BEST OF
MY ABILITY.

REMEMBER, I HAVE A GREAT MANY
THOUSAND DOLLARS INVESTED IN THE
KORNIT MANUFACTURING COMPANY, and
the minute you buy a share or more in this Company, we
become CO-PARTNERS, as CO-SHAREHOLDERS.
It is for our mutual benefit to watch and guard each
other’s interests. I WILL BE GRATEFUL IF YOU
WILL WRITE ME TO-DAY, so that I may know just
what you will do.

I know you will agree with me that you have never had
presented to your notice a better opportunity to make an
investment where such large profits can be made because
of the exclusiveness of control and the great demand and
the low cost of the raw material, which is now almost

practically thrown away. Join me in this investment,and .

I assure you that it is my sincere belief that in the near
future you will say, * That is the day I made the most
successful move in my whole life.”

My Offer to You
To-day

HE KORNIT MANUFACTURING COM-

PANY is incorporated under the laws of New
Jersey, and is capitalized with 50,000 fully paid non-
assessable shares at $10 each. It is my intention to sell a
limited number only of these shares at the par value of
sloeach. Ten dollars will buy one share. Twenty dol-
lars will buy two shares. Fifty dollars will buy five
shares, One hundred dollars will buy ten shares. One
thousand dollars will buy one hundred shares, and so on.
After you have bought one or more shares in the Kornit
Manufacturing Company you may feel, as I do, that you
have placed your savings where they will draw regular
and satisfactorily large dividends.

Ishould not be a bit surprised if these shares paid divi-
dends as high as one hundred per cent. in the not far dis-
tant future. Consequently, a few dollars invested now in
the shares of the Kornit Manufacturing Company will
enable you in the future to draw a regular income from
the large profits of the Company as they are earned. The
dividends will be paid semi-annually, every six months,
the first of May and Novemter of each year. This is one
of the best opportunities you will ever have presented to
you in your whole lifetime. I have invested a great many
thousand dollars in the Komnit Manufacturing Company,
and I feel sure it is one of the best investments I have
ever made. I can truthfully say to you that I fully be-
lieve that you will be more than pleased with your invest-
ment and that you will never be sorry. Remember, that

Google

you have here an opportunity to become interested in a
large industrial manufacturing concern manufacturing a
product with an exclusive monopoly, which has never
before been manufactured or sold in this country.

Remember, that it is by no means an experiment, as it
has been successfully manufactured and sold for over four
years in Russia at a large profit,and the manufacturer
and inventor recently wrote that the demand is increasing
every day beyond the capacity of their manufacturing
facilities.

Now is the time for you to take advantage of this
magnificent opportunity to make an investment in these
shares. I EARNESTLY BELIEVE that in a few
years THESE SHARES WILL BE WORTH
FROM FIFTY DOLLARS TO ONE HUNDRED
DOLLARS each on account of THE LARGE DIVI-
DENDS which the company will earn and regularly pay
each and every six months. Itis a wellknown fact that
shares that pay fifty (50) to one hundred (100) per cent.
dividends will readily sell in the open market for $50 to
$100. THEOUTLOOK FOR THE KORNIT MANU-
FACTURING COMPANY is such that it seems impos-
sible for the earnings to fall far short of these figures. If
the company only makes and sells two tons of Kornit a
day for the first year and made a profit of only $200 per
ton it would mean a profit of over sixteen per cent. (16%)
the first year. If this business were doubled the second
year, of course the earning capacity would double and the
dividends would be over thirty-two per cent. (32%).
Prominent and well-known Electrical Engineers assure
me that this product cannot help and is bound to make
enormous profits. I would recommend that you send for
as many as you wish at once. You, in my conservative
opinion, can safely count on the large earning capacity of
these shares. Iwill at once write you a personal letter
with full information, and send you our illustrated book
“ A Financial Opportunity,” containing a score of photo-
graphs of the Kornit industry, taken in Russia. Please
let me hear from you.

Yours very truly,

CHARLES E. ELLIS

President
607a West 43d St.,, New York City, N.Y.

Mr. Ellis, besides being President of this company, is
also President of two other large and successful companies,
owning shares therein valued conservatively at over
$250,000. Mr. Ellis has other investments in New York
City real estate, bonds, stocks and mortgages to the
amount of many more hundreds of thousands of dollars.
Any bank or mercantile agency will tell you his guarantee
is as good as gold. This is a successful man who wishes
you for a Co-partner, as a Shareholder and Dividend Re-
ceiver in this company. Remember, you will do business
personally with Mr. Ellis in this matter.
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ELECTRICAL ENGINEERING — Chapter XIX.

Measuring Instruments For Direct Currents

A. E. WATSON, E.E,, PH.D.

Oersted’s discovery, in 1819, that a
current of electricity would deflect a
compass needle, was at once recognized
as offering a means of comparing or actu-
ally measuring the strength of the cur-
rent. Evidence of the activity of scien-
tists in trying to find the law of the cur-
rent flow is recorded in the writings of
that period, and by the actual finding of
the law by Ohm, and its publication in
1826.

For 50 years from that time, the *“gal-
vanometers’ built on Oersted’s principle
were the only kind, and took on many
forms, as can readily be seen by refer-
ence to almost any book on physics.
For detecting the presence of a current,
without any attempt to measure its exact
strength, the needle was about the size
employed for coarse sewing, and was
suspended by means of a few parallel silk
fibres so as to swing over or within a coil
of many turns of fine wire. Still higher
sensitiveness was secured by employing
a pair of needles, the north pole of one
directly over the south pole of the other;
one needle was within the coil, the other
above it. By this device, the directive
effect of the earth’s magnetism was near-
ly counteracted, and the needle was
quite ready to be deflected by indefinite-
ly small currents. Entire independence
of the earth's magnetism is impossible,
for the reason that no two magnets can
be made exactly alike ; further, such in-
dependence is undesirable, or the needle
would have no particular position of rest.
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When thus nearly neutral in position, the
combination is said to be “astatic,” or
with a Latin rather than a Greek prefix,
“non-static.”

With such arrangements, the most
sensitve sort of instruments can be
made, and practically typified by these
designed by Lord Kelvin, then Sir Wm.
Thomson, for the Atlantic telegraph ca-
bles. With the feeble currents alone
permissible, direct observation of the
needle was impossible, and recourse was
had to the movement of a spot of light
as reflected from a tiny mirror attached
to the needle. In fact, the method of
construction was to use a mirror only
about three-eighths of an inch in diame-
ter, and to stick the little magnets on the
back.

For most purposes such galvanometers
are altogether too sensitive, and are so
disturbed by the jarring of their mount-
ings or by too strong currents as to have
few practical applications. One less deli-
cate form, consisting of but few turns, or
often of only one turn, of large wire,
with a short and stocky magnet suspend-
ed in the centre, is of very great practi-
cal valug. It is called the “tangent” gal-
vanometer, and until the present con-
structions of portable instruments were
devised, it offered almost the only means
of measuring currents of considerable
magnitude and in readily computed
units. In fact, the present current meas-
urers, Or ampere meters, or ‘“‘ammeters,”
as they are called for short, depend, for
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ELECTRICIAN AND MECHANIC

the rigid law of flowing in paths in meas-
ure inversely proportional to the respect-
ive resistances.  Therefore, however
large the current, or however delicate
the galvanometer, the measurement can
always be made by providing a shunt of
low enough resistance and large enough
current carrying capacity. Of course
accuracy of measurement is dependent
upon the shunt keeping a fixed resist-
ance, so that even if heated by the cur-
rent, it will still take its due proportion.
Ordinary metals increase their resistance
about .4 of 19, for every degree centi-
grade rise of temperature, hence recourse
has been taken to alloys that are less
affected in this particular. German silver
was once the favorite material, but ex-
perience has proved that this mixture
suffers deterioration and change of re-
sistance. Different manufacturers have
developed special mixtures, with attempts
to keep the composition secret, but chem-
ical analysis always reveals the facts,
though not the particular methods of
mixing. It seems that zinc is the dis-
turbing element in ordinary alloys, and
the best behaving resistances are those
made without it.  Silver, platinum, man-
ganese and tungsten are to be found in
some of the more recent products of the
instrument makers.

The description of the laboratory form
of D’Arsonval galvanometer, and the
principle of the high series resistance for
the voltmeter and the low resistance
shunt for the ammeter has been carried
to an apparently undue length, but only
to prepare the way for the highly con-
venient and practical forms adopted or
invented by Weston. Soon after the
above form was devised, Weston per-
ceived that it offered the best means of
Eroviding portable and station-switch-

oard instruments. It is hard now to
realize the dearth of satisfactory and
accurate instruments for following the
operation of dynamos until this inventor
supplied the lack. Weston was the de-
signing engineer for the United States
Electric Lighting Co.,—with a factory in
Newark, N.J., — since purchased and
largely developed by the Westinghouse
Co.,—but he withdrew from that field
and devoted himself entirely to the mak-
ing of this particular type of instruments.
Such success attended his efforts, that in
spite of their high price, the voltmeters
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and ammeters from his works were
everywhere in demand, and were adopted
as standards of measurement.

Weston put the permanent magnet in
a horizontal position, fitted its ends with
poles, resembling those on a dynamo,
attached pivots to the coils, and sup-
ported them in jewelled bearings. Aside
from the fact that jewels are in them-
selves insulators, the loose contact of
pivots would be intolerable for electrical
contacts, hence provision for getting cur-
rent into and out of the coil had to be
found in some other way. This Weston
did by fitting each of the pivots with
hair springs, and it was the double func-
tion of these springs to provide the
electric path and the mechanical resili-
ence that constituted the gist of the
patent. Though continually contested
in the courts, the decisions were finally-
in Weston’s favor, but the patent expired
in 1905.

W s W
FiG. 94

Permanent Magnet for Weston Form of Voltmeters
and Ammeters

A view of the particular shape of the
magnet employed by Weston is given in
Figure 94. The crevasse in which the
little coil moves is only about one-six-
teenth of an inch wide, and in such a
short air gap, the field of force is so
uniform that deflections are directly
proportional to the current flowing, there-
fore giving direct readings on the scale
without recourge to tangents or any other
functions of angles. The section of the
steel is about 34”x114”, and the polar
space about 134" in diameter and in axial
length. In keeping with the principle
that long magnets are stronger and
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Fi1G. 98

Ayrton & Perry Ammeter with Fixed Coil and Movable
Armature

duction of the Weston, probably the best.
It also employs a permanent magnet,
but no moving wire. Figure 98 shows
the construction. A little oblong piece
of soft iron is pivotted between the
poles, the latter being somewhat ad-
justable in strength or position by means
of the iron screws passing through them.
When current flows through the coil of
wire, the movable piece of iron takes a
position along the resultant of the two
magnetic fields. The scale of the in-
strument is rather short, and the divi-
sions are not necessarily equal, and the
movements of the pointer are sudden
and jerky, rather than deliberate and
dead-beat. This form of measuring in-
strument is, however, still made in large
numbers, the familiar “battery-tester”
being a good example.

By far the largest variety of cheap
ammeters and voltmeters have no perma-
nent magnets whatever, but depend upon
the current to set up an electromagnetic
field ; these coils may be solenoids, into
which light soft iron plungers, with
pointers attached, may be more or less
drawn ; or the coil may be short, with one
fixed and one movable piece of iron,
whereby, in consequence of being simi-
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larly magnetized by the current, they will
repel one another, and the pointer be
moved ; or a little piece of iron may turn
so as more nearly to coincide with the
axis of the coil.

Such instruments absorb at least ten
times as much energy as those of the
other sort, are just the opposite of dead-
beat, and are greatly affected by the
presence of other magnetic fields. Some

- appreciable energy is needed to coerce

the iron into its initial magnetic state,
and therefore, the first part of the scales
are not useful, nor often calibrated ; also,
the extreme portion of scale is usually in-
definite. Further, the residual qualities
of even the softest iron are such that
equal increments of current result in cer-
tain positions of the pointer, while the
same values with diminishing currents
leave the pointer in appreciably different
positions. A more serious fault is that
such instruments give no indication of
the direction of current. In conjoint
operation of dynamos, or with storage
batteries, indication of the polarity of the
circuit is of utmost importance.

The very fact that ammeters and volt-
meters of this construction are not con-
cerned in the direction of the current is
suggestive of a peculiar field of useful-
ness for them, and that is for alternating
currents. This is so important a subject
as to require a special article, and Chap-
ter XX will be devoted to it. In addition
to instruments of the indicating type,
some of the recording order will also be
illustrated. It will be found that certain
constructions are quite as well adapted
to measuring direct currents, so that the
next will really be a completion of this
chapter.

The hardest scale can be removed
from iron and steel in three minutes by
employing an electrolytic process where
the metal is the cathode. In this case
the acid solution is at sixty degrees C,
and has a specific gravity of 1.75. The
current density of the cathode is 1.4 am-
peres per square inch.

With two electric stoves a breakfast
consisting of fruit, creamed wheat flakes,
boiled eggs, creamed potatoes, toast and
French coffee may be cooked at a cost
of about five cents for current.
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ELECTRICIAN AND MECHANIC

Making and Fixing Electric Bells and Batteries

BY M. COLE

The action of electricity is best under-
stood by considering it a current, gener-
ated in a battery, and flowing through a
wire to the electric bell which it rings.
It starts at one terminal of the battery,
flowsalong a wire to a bell, where it flows
through some covered wire lapped round
a rod of soft iron, which thereby becomes
a magnet so long as the current is flow-
ing, but ceases to be magnetic as soon as
the current stops or is interrupted. The
bell also contains an arrangement that in-
terrupts the current several times per sec-
ond. Each time the currentis allowed to
flow through the wire forming the elec-
tro-magnet, the latter attracts a piece of
iron (or armature) to the end of which is
fitted a sort of hammer, which then
strikes against the bell. When the cur-
rent ceases to flow the electro-magnet is
no longer able to influence the ham-
mer, which is forced back by a spring to
its original position, and is then ready to
repeat the stroke. The part of the bell
that does this work is called a contact
breaker. The current after leaving the
bell flows back by a return wire to the
other terminal of the battery. The two

. wires are called the conductors, and the
whole path through which the current
flows the circuit. At some convenient
place in the circuit the wire is cut andan
arrangement (usually a push) is placed
for the purpose of bringing the ends of
the wires together when it is desired that
the bell should ring, and holding them
apart by a spring when the bell is not re-
quired to sound.

The parts required to fit an electric
bell are: 1, The Battery. 2, The Bell
3, The Conductor. 4, The Push or oth-
er interrupter.

The Battery. For bells, this should
be either the ordinary form of Leclanche
or its modified form of the dry cell. The
former is preferable, being cheaper and
more reliable, and is easily recharged.
It consists of a specially shaped outer
vessel of glass (though any jarof suitable
size will do instead). In thisis a rod of
zinc, having a wire fastened to it. This
wire forms one of the terminals or poles
of the battery. It also contains a jar of
unglazed earthernware called a porous
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cup. Thisis filled with a mixture of bits
of carbon and manganese dioxide. In
the middle of the jar, projecting above it,
is a plate of carbon, the top of which has
a lump of lead cast on it, and is also pro-
vided with a screw and nut, so that a wire
can be fastened toit. This forms the oth-
er pole or terminal of the battery. The
space between this })orous cup and the
outer jar is nearly filled with a solution
made by dissolving sal-ammoniac in wa-
ter, using twoounces to the pint. When
the battery is kept in a warm place, the
water gradually evaporates, and should be
kept up to its proper level by adding
more water when required. One of the
jars is called a cell, two or more used to-
gether a battery, but it is now common
practice to call even a single cell a bat-
tery.

For a small bell, or on a short circuit
of say 20 yards, one cell will do the work,
but it is always advisable to have two
cells. The same bell gives a louder
sound than with one cell, or a larger bell
can be used, and the power will be enough
for any ordinary house circuit, or up to
100 yards with an indicator in the circuit.
The battery should be placed in a dry po-
sition in a box, so that no dust ordirt
gets to it,

There are two ways of connecting a
battery of two cells. First, where one
conductor is attached to both zinc termi-
nals, and the other conductor is attached
to both carbon terminals. The cells are
then coupled in parallel and are equal to
one cell of double the size. The battery
has then the power of giving double the
quantity of current. It will (other things
being suitable) cause the magnet to have
double the power as compared to using
one cell. A second way of couplingthe
cells,and that generally used, is to connect
the zinc terminal of one cell to the carbon
terminal of the next one, and connect the
conductors to the two free terminals.
This is called connecting in series. The
battery has then the same quantity of
working power as one cell, but has dou-
ble the intensity of pressure (electro-mo-
tive force—or voltage) of one cell, and
will travel through a longer length of
conductor, and has more power to force
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its way through a bad conductor or
through two bells in succession.

Connecting to the Battery, The zinc
of the battery has a wire cast in it, the
top end of which is tinned so that a
binding screw or the conducting wire
can easily be soldered to it (see soldering
instructions later on). Every joint in
the conductor where soldering is possi-
ble should be soldered; it is very little
trouble, and the efficiency of the bell
depends largely-on the absence of extra
resistance at the joints of the conductor.
For temporary purposes the wire may be
merely twisted to the wire of the zinc,
but the end of the conducting wire must
be either scraped with a knife, or cleaned
with emery cloth till bright, and then
lapped three or four times round the end
of the zinc wire, which should also be
cleaned. A better method is to solder a
binding screw to the wire of the zinc.
The carbon terminal will be found to be
fitted with a brass screw and nut (binding
screw) projecting at the top. The sur-
face of the lead just under the nut should
be scraped, and the end of the conduct-
ing wire being also cleaned, make a half
bend and screw down moderately tight,
so as to bring the wire and lead surfaces
into close contact.

The Bell. The usual style is the con-
tinuous or trembler bell. This has mere-
ly to be screwed to a wall by the holes
provided for the purpose. Bells asarule
are hung level, but where the current
from a battery is feeble, a bell can often
be helped by fixing it at an angle, so that
the weight of the hammer helps the elec-
tro-magnet to overcome the resistance of
the spring. This of course, is not good
work, and should only be used as a tem-
porary measure. Most bells are covered
by a small wood or iron case which is
easily removable, being careful not to in-
jure the spring in doing so. Within will
be found the wire coils surrounding the
soft iron forming the electro-magnet, also
the contact breaker. It will be seen that
the regulating screw is tipped with a bit
of white metal, which is, or should be,
platinum. The spring against which it
works is also provided with a bit of plati-
num at the point of contact; this is be-
Cause the spark, which is given each time
contact is made and broken, oxidizes or
corrodes most metals, platinum being
least liable toit. With inferior makes of
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bells where a substitute is used, it is oft-
en necessary to clean the surfaces of the
oxide formed upon them. This is best
done with some fine emery cloth. The
screw must be soadjusted that the con-
tact is maintained (by the point of the
screw touching the platinum on the
spring) during the greater part of the
stroke of the hammer, but contact must
be broken by the spring ceasing for a
time to touch the screw, or the bell
becomes a single stroke bell, which is
useful enough for many purposes, but
gives only a single stroke on the bell
each time the button is pushed. Bells as
sold are usually ready for use, but some-
times it is necessary to regulate them a
little by bending the wire of the hammer,
which, when the armature is pressed
against the electro-magnet, must be just
clear of the bell or the sound will be
damped by it. The amount of clearance
depends on the size of the bell. For
small bells the thickness of a post card is
enough, for larger ones the distance is
sometimes } in., there being enough
spring in the wire of the hammer to carry
it through the intervening distance.

The Conductor. This should be of
copper wire not under 22 gauge. It is
quite possible to wire for a bell with un-
covered wire, but it is a great mistake to
do so, covered wire being cheap enough.
The proper sort for indoor use is covered
with cotton and well soaked in paraffin
wax, which prevents any moisture pene-
trating the cotton covering. The most
convenient is called twin wire, and is
composed of two wires, each separately
covered with cotton, and then the two
covered with a layer of cotton which holds
them together so that they may be han-
dled like a single wire. This is much
easier to use than separate wires, and as
it is well coated with paraffin wax, there
is little risk of its short circuiting through
accidental moisture. The wire is usually
fastened to the walls by staples. Wire
staples are cheapest but are difficult to
drive in, and do not hold so well. The
special flat staples made from sheet steel
should be used. They are easier todrive,
being flat at the top, and are well pointed;
they are wide enough to take in the twin
wire conductor. Whenever a staple is
driven over a wire the wire should be
protected from possible injury caused by
the staple cutting the cover. This is



246

best done, in case of cotton covered wire,
by lapping a sttip of paper four or five
times round the wire where the staple
bridges it. For gutta percha covered
wires a bit of thin indiarubber is best.
This is easiest obtained by cutting up
some I in. rubber gas tube. Where a
conductor is exposed to the weather, it
should be of copper wire covered with
gutta percha, and further protected by a
covering of tape. In using this sort be
careful not to cut the insulating covering
with the staples.

Flexible Conductors are a great con-
venience, as they permit of a bell being
rung from a table or bed, without the
trouble of having to approach the wall of
the room, but the drawback is that the
are of very high resistance compared wit
the line wire. A bell will sometimes re-
fuse to ring through six feet of flexible,
when it will ring freely by short circuit-
ing just above the flexible. Toavoid this,
if a low resistance flexible cannot be pro-
cured, it is best to use two lengths, which
must be connected so that the two con-
ductors of each flexible are used as if they
had been a single wire. Forlong lengths
it is best to use the quality used for elec-
tric lighting purposes.

Wires Under Carpets, etc. Wires can
be laid under carpets, but should be kept
near the wall where possible. They may
be conveniently led round the frameof a
door, and to avoid making a hole in the
wall, they can be laid from outside to in-
side a room at the top corner of a door-
way, as very few doors fit too closely to
prevent this. When this is unsightly or
impracticable, lead the wires at the bot-
tom corner of the doorway, and round
the door frame to inside the room. Wires
may also be placed under the wall-paper.
If well stapled to the wall, the wire will
not be noticeable under a good paper.
If a very thin paper is to be laid over
the wire, it is advisable to paste a strip of
brown paper three inches wide over the
wire, so that the increased thickness is
gradual. Along the skirting board is a
favorite place for laying a wire. When
this is done the wire can be bought of
such a color as will match the paint, and
when the board is repainted the wire may
also be painted without injury to the in-
sulation.

Hole in the Wall. When this cannot
be avoided, there is little difficulty in
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‘making the hole, provided a proper wall

drill is used for the purpose. It is struck
with a hammer, the same as if driving in
a nail, but giving the drill a quarter turn
after each stroke of the hammer. The
effect is to reduce the brick in front of
the drill to a powder which is easily re-
moved.

Joining Conductors. For temporary
purposes merely cleaning the ends and
twisting them together will do, but a
joint so made is very unreliable. The
proper way is to solder them.

Soldering with Copper-bit, The easi-
est way to solderis using soldering fluid
as a flux, and a copper-bit or soldering
iron which should not be under 12 oz. in
weight. If lighter, it is apt to cool before
it is brought from the fire to the job. If
the tool isa new one, clean the surface
near the point by filing, heat to a little
below red heat, and clean again with file;
then at once tin the cleaned surface by
rubbing on a bit of tin on which is alit-
tle soldering fluid and some solder. The
copper-bit will now be able to lift and
carry some of the solder, which will leave
it if the tool touches a surface of clean
copper wire, moistened with the fluid. If
the bit is heated to redness the solder is
burned in, and the point must be re-
tinned just as with a new tool. The ends
of the wires to be soldered must be
cleaned with emery cloth or by scraping
with a knife, and should be twisted
together. The solder will penetrate the
joint and bind the whole intoa solid mass.

he joint must then be well washed with
a wet rag to remove all traces of the sol-
dering fluid; then, if cotton covered, wind
well with insulating tape. Some workers
use sal-ammoniac for flux, others use
resin, but the soldering fluid is much
easier to use, and if the joint is carefully
washed, will not injure the wire.

Flexible Conductors should always be
soldered. Unlap the covering for three
inches and lap the wire conductor round
the main wire, solder as usual, and after
washing use the unwound silk or cotton
to lap round the soldered part of the
joint, then tape.

Soldeting with Blow-pipe. =~ Where
there is no convenience gr heating the
copper-bit, a candle and a mouth blow-
pipe can be used. With a little practice
it will be found easy to direct a smoke-
less flame on the joint, which soon causes
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the solder to flow. A small portable
spirit lamp is very handy for this purpose.
Pushes and Switches. The ordinary
push is both convenient and cheap. The
two parts are easily unscrewed by hold-
ing the back of the push against the palm
of the left hand, and grasping the box of
the push with the right hand, then turn-
ing the box in the direction opposite to
that in which the hands of a clock travel.
Inside will be found two pieces of white
metal screwed to the base, in which are
also four holes. Two of the holes are
for screwing the base to the wall, the
other two are to allow the wires of the
conductor to enter, which they do from
the back. Of the two enclosed pieces of
metal, one lies flat on the base board, the
other is bent so as to be at some distance
from the flat one, and can be pushed
down so that the two touch, but it has
spring enough to return when the pres-
sure is released. A button or knob of
porcelain or other suitable material pro-
jects through the case when the parts are
screwed together, to enable the two to
be brought into contact. In good quality
pushes, these are provided with bits of
platinum where they touch, but the
cheaper pushes are sold at too low a
figure to allow of platinum being used.
Each of the two metal parts is fastened
down to the base by one or more screws.
By loosening these a little, one end of the
conductor can be placed under each and
held in position when the screws are
tightened again, this being all that is re-
quired. In some of the more expensive
pushes there is an extra screw for hold-
ing the conductor wire. Practically nearl
all pushes are made this way, thoug
they differ much in outward shape. For
use with the flexible conductor, the push
is either pear shape or similar to the wall
push, but smaller size. Pushes for out-
door work such as front doors, are usuall
a variety of the wall push, but of metal,
and so shaped that they are easily fitted
to the woodwork or brickwork of the
door framing. Sometimes an ordina
wood push is screwed on the door itsei?:
the wires being taken through. When
thisis done, the wires on the door are
joined to the wires on the frame by a
spiral, formed by winding twelve inches
of the wire round a thick lead pencil or
other rod, on withdrawing which the wire
remaims in a spiral form. This spiral
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should also be used for the ends of the
conductor where they join the bell as well
as at the battery. It allows of their
being joined more easily and gives a finish
to the work.

Switches. The simple switch shown
in Fig. 2 is used to cut out the bell when
it is not required to work, and also forms
an easily made substitute for the push.

Secret Push. It is often desirable to
be able to ring a bell without having a
visible push. This is especially useful on
a front door. The simplest way of doing
this is to fix two screws in either the
panel or frame of the door. They should
be of brass with round heads, and placed
about half-inch apart. To ring the bell
it is only necessary to touch the two
screw heads with a coin or other bit of
metal. The screws project through the
door on the inside, and the line wires are
soldered to them. There are many
special devices to ring a bell when a door
or window is opened or closed, or in
walking over a door mat. There is no
difficulty in fixing these or the indicators
used to indicate which room a bell has
been rung from, when the bell is so fitted
as to be rung from several places, though
when not more than four rooms are so
fitted it will be found cheaper and easier
to use the different bells, each of a
separate tone.

(To be concluded.)

The terms of the concession for the
future supply of electricity in the city of
Paris, drawn by the Municipal Council,
have now, according to the Journal de
Débats, been approved by a decree of the
president of the republic. The period
from November 1, 1907, until December
31, 1913, will thus become one of transi-
tion. The committee of the companies
which have the sectional monopolies will
furnish the entire public and private sup-
ply current at a fixed price. In the first
six months the concessionaires, after ap-
proval of their agreement, will have to
form a company, with a capital of $10,-
000,000, which will assume the name of
the Compagnie Parisienne de Distribu-
tion d’Electricité. The actual period of
the concession will begin on January 1,
1914, and terminate on June 30, 1940,
with rights of reéntry on the part of the
city at any date after June 30, 1924, on
terms stated.
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How to Build a Small Model Undertype Engine

and Boiler

HENRY GREENLY

IV.—~SteamMm PorT PROPORTIONS,
VALVES, AND VALVE SPINDLES.

Although the previous article dealt at
considerable length with the construction
of the cylinders, one point of importance
was omitted — viz., shall the cylinders be
cast in iron or gun-metal ? ach mater-
ial has its disadvantages, the only one of
moment in connection with cast iron be-
ing the tendency of this material to rust
when the engine is not being used. No
trouble should now-a-days be experienced
in obtaining good soft cast-iron or clean
castings.

With gun-metal cylinders, iron valves
are almost essential to best practice
‘where dry steam is used at a high pres-
sureand temperature. Where brass and
brass are working together under such
conditions, a sticky deposit made up of
particles of brass is formed between the
rubbing surfaces and materially increases
the friction. The application of oil does
not seem to improve matters. The fric-
tion is lessened only for the moment; as
soon as the oil runs away the old trouble
reappears. With iron this drawback is
practically non-existent. The writer be-
lieves in lubricating cast-iron cylinders
and slide-valves. In considering the pis-
tons, cast iron presents certain advan-
tages, of which the writer will speak later.

The accompanying drawings include
views of both the cylinder covers, valves,
valve spindles, and intermediate valve
spindle guides. Figs. 10 and 11, which
were published with the last article, show,
in addition to the valve chests, the dimen-
sions of the high- and low-pressure steam
ports.

In the case of the h.p. ports the usual
rule for small engines of medium speed is
exceeded. The rule is as follows :

Steam port width =144 of stroke of
piston.

Exhaust port width=1 of stroke of
piston.

Length of ports = § of piston diameter.

With a cylinder of the same size as
that of the h.p. cylinder of the present
model, this would give

Steam ports: 14s of 34 =734y in. wide.
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Exhaust ports: 4 of 84 =342 in. wide

Length of ports: § of § = 3{¢ in. long.

Instead of this we have h.p. ports 34,
in. and 34¢ in. by £ in. long, the idea be-
ing to provide as large as possible steam
port area for the passage of the exhaust.
The l.p. ports conform to the rule as re-
gards length, the width of the ports agree-
ing with that of the h.p. cylinder. This
is advisable, as any difference would
necessitate a corresponding alteration in
the throw of the eccentrics.

No novel feature is presented in the
attachment of the valves to the spindles.
The valves are first roughly shaped to
the drawings from a piece of drawn brass
rod* (where gun-metal cylinders are
used), and then the exhaust cavity can
be marked and chipped out with ‘small
chisels to the depth of %42 in., in each
case. Where a vertical slide forms one
of the common objects of the workshop,
the valve may be mounted in the vice,
and with a small home-made end mill the
cavity may be milled out to exactly the
depth required. The radius of the cor-
ners will, of course, vary with size of the
end milling tool, but if a hole of about
364+ in. diameter is first drilled in each
corner of the valve, the maker should
find it no trouble to make the corners of
the cavity square in the usual way with
a small chipping chisel.

When the cavity has been prepared,
the slot may be milled, sawn, or filed in
the back of the valve, and the value
spindle filed to fit in the slot, as shown
in the hand sketch herewith. The point
to note in fitting the valve to the spindle
is that while lateral and longitudinal
slackness should not be present, the
valve should be capable of ‘rocking
slightly, readily falling to the valve face
of the cylinder when both the parts wear,
and more particularly, of lifting from the
face to allow of the escape of trapped
water. The lift of the valve need not be
more than 144, as indicated in the draw-
ings.

*The use of drawn brass rod provides a slight difference
in the materials of cylinder and valves, which is very desir-
able. German silver is also suggested as a very good
material for valves,
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ference in their heights from the bedplate,
as the crank lug of the intermediate
spindle will allow of this, The lug ma

be fixed by riveting to the shouldered-
down end of the spindle, as indicated in
the drawings. Do not finish off the ver-
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tical faces of the knuckle joint until the
valve spindles have been erected and the
eccentric rods and straps are made.
When this is done the knuckle may be
fitted and the hole reamed out to size.—
The Model Engineer.

Furniture Competition

Prize Article — Seat

C. E. KARLSON

7 SEAT
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The seat shown in the accompanying
drawing was made a short time ago to
fill a place in his own home. It has
proven such a satisfactory piece of furni-
ture that it might suggest to others the
lines of a somewhat similar piece It is
so simple that any amateur can easily
make every part of it and yet such an at-
tractive and useful object that a purchas-
er can easily be found if it should not be
needed in the home of the maker. The
box in the one originally made has been
divided in compartments for photographs
and magazines.

Cost. Made of quartersawed oak
throughout, the cost will be about $4.00.
This may be cut in half, if whitewood or
poplar is used. If the maker really de-
sires to secure a beautiful piece of furni-
ture at small cost, it would be well to
purchase quartered oak for the back, two
arms and the front board of box. Com-
mon or plain oak for the rails, posts, etc.
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Lumber dealers and mill men usually saw
square stock in oak out of plain oak any-
way, as two sides will show somewhat
the effect of quarter-sawed stock. If
this is done, the cost, including filler,
stain and wax, will be about $225 In
each case, the cost is estimated to be the
total cost of finished object. Allowance
is made for waste,

BILL OF LUMBER

4 2" x 2" x 223" posts )]
21"x6"x18 arms ! .

2 1%" x 14" x 14" rails ¢ End Sections.
8 1" x 1}4" x 184" uprights
7" x 1”7 x 48" front and back 2

%" x i" x 15" ends Box

37" x 163" x 47 bottom S

W x 6" x ac

17 x 8” x 48" back and front } of framed l

1" x 8" x 18" e;u(:lis seat s Seat
1" x 18" x 48" li

Lol - I N
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JoinTs. All pieces are sawed square.
Where nails or screws would show if
used, wood dowels are used. In most
cases two of the $” or 84¢” dowels are
used in the end of each piece. The
dowels and all joints are glued with hot
glue of best quality. Le Page’s Liquid
Glue will do quite well.

1. The end sections are made first,
all pieces being flush on the inside
towards seat. The uprights are 13" apart.

2. The box is made next. Thelower
edges of sides and ends are rabbeted on
the inside to receive the bottom. Three-
eighths inch is allowed for this purpose.

3. The front rail and back should be
made ready to be put into place, and then

4. The box should be fastened to one
end section. One half dozen 14" No. 10
flat head bright screws screwed through
the end board into the uprights and posts
will make a strong job. The front rail
should be fitted and put into place before
the other end section is put on.

5. The back may be nailed or screwed
on.
6. The seat is made of a frame and a
loose raised lid. The lid rests on a rab-
bet 3" x 4”, this rabbet having been made
on all four sides before frame is put to-
gether. The front and back pieces may
carry this rabbet their entire length and
the end pieces fitted to rest in this rabbet.

7. The seat may be made by using
one back piece %" x 3" x 48", two end
pieces 4" x 3" x 15” and a hinged lid,
flush top, §” x 15" x 42"

Finisu. After being scraped and
sandpapered, look over the work care-
fully and remove all glue that may be on
the surface. Also all tool-marks. The
simplest finish is made by mixing a stain
or color into transparent paste filler.
For a beautiful brown I have used a
small can of Woodhouse’s transparent
(colorless) paste filler, thinned with tur-
pentine only. Into this, mix a small
quantity burnt umber, until the desired
shade is secured. The whole mixture
should have the consistency of good
cream. Apply this with burlap, rubbing
generously across the grain. See that
every corner receives its share. Leave
ten or fifteen minutes, but do not allow
to dry, then rub off across the grain with
fresh burlap or excelsior. A light coat
of shellac or wax will fix the color and
leave a finish that will last.
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The railroad from Vienna to Baden
after a four months’ trial was opened
for electric traction on May 1 of the pres-
ent year. The railroad is party operated
by means of continuous current, within
the citg at a tension of 500 volts, and be-
yond the city limits the pressure of the
alternating current is 10,000 volts. Spe-
cial safety appliances have been rendered
necessary at roads and other crossings
and in certain sections. Illustrations of
these devices, which take the form of
light trelli girders containing the con-
ductors, are appended. The total length
of this railway is slightly over 184 miles,
and the section worked by low-tension
continuous current is 5.58 miles in length,
while the high tension section extends
over 12,656 miles.

A wood-carver’s requirements are
summed up as follows by Mr. J. E.
Knox, in an old Royal Institute of
British Architects’ paper: First, a
strong, firm bench, the top of which
should be of beech at least 4 in. thick,
2 ft. wide, and 4 {t. 6 in. long; there
must be secure, but simple, methods
of fixing work. Secondly, there must
be a good light. Of tools or gouges
he requires a very large number, neces-
sitated by the variety of designs that
may come to him for execution, noth-
ing being too large or too small for a
carver to try his skill upon, let the re-
sult be what it may, and naturally the
tools vary in size according to the
work in hand. Repetition work, as a
matter of course, needs only a few
tools, sufficient to carry out the de-
sign, and a variety of about two dozen
would suffice for this purpose. A
wood-carver, among his qualifications,
should be able in an emergency to
make, harden, and temper his tools,
and repair a broken or make an ex-
ceptional tool he may at any time find
necessary for his use. Learning to
sharpen a good kit of wood-carver’s
tools properly, and in good working
order, takes the apprentice or novice
really longer to acquire than actually
learning the use of them. For the
harder woods a less acute bevel or
sharp is required than for the softer
woods. every gouge used by the wood-
carver being, by the sharpening, a fine,
elongated wedge of  innumerable
sections.
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Constructing Parallel Rules

Parallel rules are of two kinds,
known technically as bar parallels
and rolling parallels. The former con-
sists of two bars, A, usually of ebony
or ivory, connected by two brass
strips, B, as in Fig. 1, 2 and 3. The
bars are first planed up on both sides to
a uniform thickness, the edges shot
up, making them quite parallel, one
edge of each bar being chamfered.
This is usually done in opposite direc-
tions, as shown in Fig. 3, the thin edge
at the bottom being most convenient
for ruling pencil lines, while the thin
edge at the top prevents the ink run-
ning under the rule.

The brass strips are usually cut or
stamped from hard-rolled sheet metal.
If preferred, they can be cast and ham-
mered, but sheet brass is better, as,
owing to the rolling to which it is
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subjected in manufacture, it is much
stronger than castings. The holes in
the brass strips must be perfectly
equidistant, or the lines ruled by the
instrument will not be parallel. To
ensure this, the holes are marked off at
the proper distance on one strip and
centre-punched. The two strips are
then clamped together, and the holes
drilled through both; or one hole can
be drilled in each, a pin put in to hold
them together, and the other hole
drilled through the two. Sometimes
a series of concentric rings are made
round the pin-hole, to relieve the plain-

ness of the metal. This is done
with a forming tool shaped as
Fig. 4. The tool 1is fixed in

the lathe or drilling machine; the pin
F is placed in each hole in turn, pres-
sure is applied, and a few turns com-
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pletes the operation. The strips
should then be filed to any desired
shape, smoothed up with emery paper,
and lacquered. The lacquer consists
of shellac and other gum-resins as de-
sired, dissolved in alcohol. The article
is warmed until the lacquer just
smokes as it is laid on, which is done
with a camel-hair brush. If made too
hot, the lacquer bubbles up, and the
surface is spoiled; if not hot enough,
the surface is dull and dead in appear-
ance. See that the brush has no
breaks in the hair, or a streaky sur-
face will result.

The holes in the bars to take the
‘pins which fix the brass strips, and
form centres for them to work on, are
next drilled. The bars are riveted in
position, and a small hole is then
drilled in the centre of each bar (see
C and D, Fig. 1), and a brass pin rivet-
ed in each, by which to open and close
the rule. The ends are squared off,
and the pins filed down flush at the
bottom, and all level with each other
at the top. The rule is next tested,
and if the lines are not parallel, the
brass strips must be examined, and
the shorter of the two hammered
slightly to stretch it.

The bar parallel (Fig. 1) is much
simpler to make than the rolling form
(Fig. 5), but few people who have used
the roller parallel would willingly re-
vert to the bar pattern. Roller par-
allels consist of the plate, roller, bridge,
two poppets, and in the larger forms
two lifting knobs. The plate may be
of ebony, ivory, brass, gunmetal, ger-
man silver or electrum as it is some-
times called. It should be cut slight-
Iv longer than the required length, to
allow for trimming up at the finish;
both sides are planed up, either by
hand or machine, and the edges made
parallel and chamfered.

The roller (Figs. 6 and 7) is a long
steel wire, centred, turned true and
slightly taper at each end, on which
are placed cylindrical pieces of brass,
gunmetal, or german silver, - bored
through the centre, and broached
slightly taper. These are fixed on a
mandrel, and turned all over (the cir-
cumference of each must be exactly
equal. or the rule will not roll parallel).
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Then a series of slots should be cut
round the cylinders, to grip the paper
and prevent the rule from slipping.
This is sometimes done with a milling
or knurling tool, the work being placed
in the lathe, the tool pressed hard
against it, the lathe is started running,
and the tool traversed to and fro until
a sharp mill is obtained. The disad-
vantage of this method is that the cor-
rugations are not very deep. Another
method is to cut a slot in the cylinder
with a saw, then fix another saw, or a
thin strip of metal at the side of the
first one, the required distance of the
slots away, and, placing the saw or
metal strip in the slot already cut to
guide it, another slot is cut. The
guide is then placed in the second slot,
and the process repeated until the
cylinder is slotted round. The disad-
vantages of this method are that the
slots are not quite all the same depth,
unless a stop piece is fixed on the cut-
ting saw, and, the number of slots may
not divide quite accurately into the
circumference, so that the last tooth
is left narrower or wider than the rest.
The best method is to slot the rollers
with a small machine of some kind.
Having to deal with large quantities
of rollers, the writer designed an at-
tachment for a high-speed lathe. In
this, the cylinder is fixed on a mandrel,
and the latter placed between centres,
one of which revolves. A divided
plate with the required number of
notches is fixed to the revolving cen-
tre, and held in position for cutting by
a spring catch. A small well-hard-
ened saw is fixed on a mandrel in the
lathe and rapidly rotated, and the roller
is then passed under the saw, the at-
tachment being moved to and fro by a
lever for each slot. The catch is then
lifted, and the divided plate turned to
the next notch, and by this means the
rollers are slotted evenly and regular-
ly. As the rollers become very hot
during the operation of slotting, thus
spoiling the saw, soap and water is
pumped on the saw by a small centri-
fugal pump. This keeps the saw and
roller cool, and also prevents the fine
cuttings flying about, to the detriment
of the operator and machine. The
pump is fed from a small tray under-
ncath the saw, into which the water
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and cuttings fall, and the pump is
fixed so that it starts pumping when
the saw stops, thus preventing over-
flows. The water must be covered, as
it splashes very much. After slotting,
the burrs are removed, the rollers are
driven firmly on the steel wire, and, if
necessary, finally turned true. The
ends of the wire are turned to fit a hole
in each of the poppets E, which are
small blocks of metal, shown in side
and elevation by Figs. 8 and 9, form-
ing the centres for the roller to
work in.

Two holes, the exact distance of the
rollers apart, and sufficiently large to
allow the roller to project through the
bottom of the plate, should now be
cut in the plate (Fig. 10). The holes
can be drilled, and then filed out to fit
the roller. Or a better way is to use
a revolving cutter slightly larger in
diameter than the rollers, and sink this
in the required depth. The roller and
poppets are placed in position, two or
more holes, according to the size of
the rule, are drilled in the plate at each
end, and corresponding holes drilled
and tapped in the poppets, for fixing
the latter. Fig. 11 is a section through
the roller slots, and Fig. 12 is a sec-
tion through the screw-holes.

The bridge (Figs. 13 and 14) is a
grooved piece of metal, forming a
covering for the steel wire of the
roller. It is placed in position, and
lightly marked round on the plate. A
number of holes, according to length,
are drilled in the plate, and corre-
sponding holes drilled and tapped in
the bridge for fixing it. The lifting
knobs, which also form handles to
work the parallel to and fro, are
screwed into holes, drilled and tapped
in the plate between the poppets and
the end of the plate. These knobs are,
usually, only put into the larger sizes.
The ends of the plate are now trimmed
up, and the different parts smoothed
with emery-paper. If german silver
or gunmetal is used it should be left
bright and polished, while if of brass
it can be bronzed. The better class
bronzes usually consist of dilute solu-
tions of the chlorides of platinum and
mercury, which, like chloride of gold,
have the property of decomposing, in
contact with other metals, and deposit-
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ing a very thin layer of their metal on

. the articles immersed in them. When

the article has reached the required
depth of bronze color, it is taken out
of the solution and dried off in saw-
dust, or the latter mixed with
powdered blacklead, the latter being
used when a very dark bronze is re-
quired. The last operation is the
lacquering, which is done in a similar
way to that described for the brass
strips of the bar parallels.

When finished, the parallels
rolled down a perfectly flat surface,
and tested on each edge, to see that the
lines are parallel. If not, a little must
be taken off the larger roller, until the
rule rolls perfectly parallel. Parallel
rules are usualy made 6 in., 9 in., 12
in., 15 in., 18 in., and 24 in., long, but
larger sizes can be had if required.—
Work.

A cheap sink for a dark-room was
described by a professional photog-
rapher—Mr. Stebbins—at a recent
convention of an American photo-
graphic society. First, a framework
of 4-in. boards is built on the sup-
ports where the sink is to be placed,
and on this a thick layer of cement and
sand in the proportions of cement 2
parts, sand 3 parts, is laid, about 1 in.
thick. While this is setting, make an
inner framework of 4-in. boards,
about 2 in. shorter than the outer one,
and about 1 in. shallower and without
any bottom. When the bottom layer
of cement is set, rest this inner frame-
work on it, and keep the tops of the
inner and outer framework steady at
an even distance of about 1 in. apart
by little strips of wood attached at dis-
tances at the tops. This forms a mould
between the two frameworks and the
bottom layer of cement, and into it
cement mixture is poured and allowed
to set. The whole forms a most per-
manent form of sink at a cost of about
$1.50 for one 8 ft. long. Waste pipes
should be put in place before the
cement is put in, and set a little below
the surface of the cement to allow of
shrinkage when the cement sets. To
strengthen the sides, corners, etc., of
the sink, nails or picces of steel can
be sunk in the cement.

are -
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ELECTRICIAN AND MECHANIC

should be taken to file off all the outer
arrises of these iron angle bindings.
The bindings of the fillets need only be
slightly narrower than the fillets. The
lid should be fixed with a pair of box
hinges, as shown in Fig.1. A suitable
lock, and a staple fastening at each end,
should also be fixed.

If the box is covered with strong can-
vas, this may be painted brown, or any
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other color desired, and a coat of varnish
will improve the appearance of the
battens. The iron-work should be
japanned or coated with an enamel. The
interior of the trunk can be fitted with a
movable tray, etc., as necessary. To
make the box dust-proof, a fillet should
be nailed round the inside, so as to
project into the rim of the lid.— Work.

The Development of the Wireless Telephone

J. Erskine-Murray, D. Sc., writing for
the London Times says that it isa com-
mon notion among writers of scientific pa-
pers that the publication of the results of
a laborious research in the pages of the
¢ proceedings ’’ of some learned society is
a publication to the world at large. n-
fortunately, perhaps, it is not so, and the
public in general remains inignorance,
Erobably for a decade or so if the research

as been a really important one ; other-
wise for longer. The announcement last
week that the United States Government
had placed an order for twenty-eight
sets of wireless telephone apparatus
would appear to be something quite new,
but it is merely a step forward to those
who have followed the development of
wireless telephony from the days of Gra-
ham Bell’s photophone nearly thirty years
ago to the production of the modern elec-
trical open circuit telephone. It is, how-
ever, from all points of view an important
step: it places the invention on a differ-
ent plane by bringing it into an arena
where its value will be determined b
many things besides ingenuity and exceft
lence of design, and where it may have to
compete with established methods and
overcome the inertia, perhaps the active
opposition, of vested interests.

The electric wireless telephone has be-
come possible through the development
of methods for the production of a con-
tinuous series of simple or complex elec-
trical discharges following one another at
the rate of 50,000 or more per second.
This somewhat high frequency of alter-
nation is advantageous for two reasons—
first, because a low frequency would pro-
duce an audible note, and also would not
be capable of rendering electrically the
higher harmonics which give the sounds
of speech their distinctive characters ;
secondly, because it is only by using a
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high frequency that it is possible to
transmit a large amount of energy while
using a comparatively small quantity of
electricity.

There are several methods of produc-
ing a suitable series of discharges. It is
not necessary that these should form a
true alternating current, and so long as
the frequency is sufficiently high any
type of discharge from a rapid suc-
cession of oscillating sparks to the uni-
formly alternating current of an ordinary
alternate current generator may be em-
ployed. These remarks apply equally to
wireless telegraphy, though the latter is
not limited by the condition that the
spark rate must be high enough to be in-
audible. The difference between tele-
graphy and telephony lies mainly it the
manner in which the electric current is
controlled. In the former the variations
caused by pressing the Morse key are
simple and definite, in the latter the mo-
tion of the microphone diaphragm caused
by speech is almost infinitely complex,
and the strength or frequency of the
transmitting current must be made to
vary in strict accordance. In the wire
telephone the concentration of the cur-
rent along one linear conductor from the
speaker to the hearer makes it possible
to work with low voltages and with an
electric current which is, in all its varia-
tions, an exact replica of the sound
waves. Quite a large percentage of the
electrical energy sent out along the wire
arrives at the receiver. This is not the
case in wireless working where the trans-
mission is over a plane and not confined
to a line, and where, therefore, only a
very small fraction of the energy sent
out by the transmitter is picked up by
the receiving station. It has thus been
found necessary to use a current whose
true frequency has no direct relation to
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that of the sound waves transmitted by it.
Thus the sound of a man’s voice, giving,
say, 300 vibrations per second, is trans-
mitted by an electric current making
100,000 vibrations in the same time.
The ways in which this may be done are
simple enough in theory. For instance,
the strength or the amplitude of the cur-
rent may be made to vary in accordance
with the sound waves. The result is a
current whose frequency remains 100,000,
but which varies in strength from a maxi-
mum to a minimum and back again 300
times per second. There are thus beats
of current, as it were, and these give to
the earat the receiver the desired impres-
sion of a sound having a frequency of 300
vibrations per second. Other factors in-
stead of the strength of the current ma
bevaried. Thus a change in the lengtK
of the waves emitted may serve the same
purpose, and be transformed at the re-
ceiving end into a sound wave through
the fact that the receiver is influenced
more readily by waves of a certain given
length than by those of any other length.
In the earliest attempts at wireless
telephony an ordinary induction coil with
a mechanical or electrolytic interrupter
was used. Naturally no success was at-
tained by this method. For the rate of
interruption, and, therefore, the number
of electrical impulses radiated per sec-
ond, not amounting to more than a few
hundreds, merely produced a harsh, deep
note on which it was impossible to su-
perpose the delicate variations which
characterize the sounds of speech. By
means of various devices, such as those
of Majorana, Blondel and Fessenden, the
spark rate has been increased until it is
now possible to obtain from 20,000 to
30,000 distinct discharges per second.
Telephony, of a kind, is possible by this
method, though slight irregularities of
the sparking produce harsh noises and
render the articulation very imperfect.
Next we have the methods of producing
persistent high frequency currents devel-
oped by Elihu Thomson, Fessenden,
Ruhmer and Poulsen, in which an elec-
tric arc in parallel with a condenser cir-
cuit is placed in a strong magnetic field,
or an atmosphere of hydrogen, and ad-
justed until it is no longer a continuous dis-
charge, but becomes a series of intermit-
tent electrical rushes following one an-
other with great rapidity. Thefrequency
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of these discharges is controlled by the
resistance and voltage in the supply cir-
cuit, by the magnetic field about the arc,
and by the electrical dimensions of the
condenser circuit, and amounts usually
to several hundreds of thousands per sec-
ond. In this case the vibrations are
forced and do not depend directly on the
natural vibration period of the last-named
circuit. If the magnetic field be reduced
and the remaining quantities varied so
that in the altered conditions the conden-
ser circuit directly determines the fre-
quency of the vibration, a purely alterna-
ting current is obtained, without any to-
tal extinction of the arc between dis-
charges, the current in the arc merely
increasing and decreasing periodically,
without ever becoming zero. It is not
easy, however, by means of this method
to obtain so energetic an action as when
the arc is intermittent, the power radia-
ting from the aerial conductor connected
to it not being as great. This method is
a development of the speaking arc, dis-
covered by E. R. Cram, assistant to
Hammond V. Haves of the American
Telephone Companﬁ, while experiment-
ing with Graham Bell's photophone in
April of 1897 and embodied in an Ameri-
can patent of June of that year. It has
been independently rediscovered in Ger-
many by Simon (December, 1897), and
Duddell in England (1900). The last,
and perhaps most promising, type of cur-
rent generator is the high frequency al-
ternate current dynamo. Quite a large
number of inventors have tackled the
problem of designing a machine whose
output may be reckoned in kilowatts, at
a frequency above 50,000 per second.
Among others, the names of Tesla, E.
Thomson, Steinmetz, Ewing, Ruhmer,
Duddell and Fessenden may be men-
tioned. The last named has recently
constructed an alternator giving more
than two kilowatts at 100,000 per second,
which seems a very suitable generator for
the purposes of wireless telephony and
telegraphy.

Turning now to the means by which
the form of the sound waves is imposed
upon the otherwise uniformly alternating
electrig rurrent, we find that the methods
employed are based on a control of either
the strength of current or its frequency.
In the latter case it is essential that the
receiver should be *sharply” tuned, so
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that a slight variation in the frequency of
the current waves arriving at it may
cause a considerable change in the cur-
rent which they excite in it. The practi-
cal execution of the former plan may be
carried out in several ways. The sim-
plest, in theory, is Fessenden's method
of employing a microphone directly in
the aerial wire in scries with a high fre-
quency alternator. The difficulty here
is the construction of a microphone which
will control a large output of energy, for
a high voltage must be applied and a con-
siderable current must pass through it
and be controlled by its action. Anoth-
er method, which in one of its various
forms is suitable when an arc is adopted
as generator, consists in controlling the
arc current directly or indirectly by a mi-
crophone, or by the use of a subsidiary coil
forming part of the transformer which
couples the power circuit to the aerial.
Variation in the frequency of the current
may be produced by the use of a conden-
ser, one plate of which is mounted so
that it vibrates when spoken to, thus al-
tering the capacity of the system. As
receiver any type of continuously acting
wireless telegraph detector may be used
in connection with a Bell’s telephone,
possibly the best being some type of elec-
trolytic barretter. It should be noticed
that, since the actual electric transmis-
sion is done by high frequency current,
it is possible to arrange, as intelegraphy,
for a large number of noun-interfering sta-
tions in the same neighborhood. Be-
tween pairs of these, independent conver-
sations may be carried out simultane-
ously.

It is difficult to determine the period at
which wireless telephony first became
possible. Dolbear, in 1882, claimed to
have transmitted speech over about half
a mile, and since then ever increasing
distances have been attained. In 1900
Fessenden succeeded in transmitting
speech a mile or more by a spark meth-
od. In 1906, using an arc, he maintained
telephonic communication between Brant
Rock and a schooner twenty miles off
shore, and transmission at much greater
distances is now being carried on. Dur-
ing the past year many other workers
have advancedy the development of the
subject. Among other achievements
may be mentioned the telephonic com-
munication over fifty miles by the Poul-
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sen system in Germany. The subject is
being taken up by several of the wireless
telegraph companies, and there are re-
ports of wireless telephony being success-
fully carried out in many countries. In-
deed, it seems to be more than probable
that transatlantic telephony may follow
very closely on the heels of telegraphy,
and that within a time which will seem
short when it is past, the New World
and the Old may be within speaking dis-
tance of one another.

An account is given in L’Electricien
of the electric installation at Turin,
where two furnaces, each of 1000 horse-
power, on the system of Mr. Stassano,
are now in operation. In these electric
furnaces the special steel needed for the
Italian automobile industry will be pro-
duced direct from the ore. It will be
remembered that Commander Stassano
began his experiments in 1900, at Darfo,
in a small manufactory on the shores of
Lake d'Iseo, with a furnace of 100 horse-
power. He first employed a rotary fur-
nace with only two electrodes, supplied
by a monophase current. The new fur-
naces are operated with a three-phase
current supplied by the Alta Italia Com-
pany, and have two three-phase arcs with
six electrodes, the useful effect being,
however, only 51 per cent. Of the 1000
horse-power furnaces, one is rotary and
the otheris fixed. There is only one 200
horse-power furnace, and there are two
smaller ones of 100 horse-power each.
The tension of 21,500 volts is reduced
to a working pressure of 150 volts, and
the current for each arc is about 2500
amperes. The 200 horse-power furnace
works with a current at a pressure of 100
volts, and the two 100 horse-power fur-
naces use current at 80 volts pressure.

Architects 1] draftsmen can turn
electric light to advantage for tracing
purposes, especially where the original
drawings to be traced are on such thick
paper that natural light does not come
through. A section of a top of an ordi
narf/ drawing table can be removed and
replaced by a piece of plate glass under
which the necessary incandescent lamps
equipped with tin shades may be fitted
in an inverted position. These will throw
the light up through the glass beneath
the drawing and the tracing paper.
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How to Build a Sixteen-foot Launch

CARL H.,

II—GeTTING OUT AND SETTING UP THE
FRAME.
The first step in the actual work of

building the boat will be to get out the
keel, stem and deadwood. The outline

of these several parts has been laid out on -

thc brown paper and may now be used as
a pattern. The general plan of the foun-
dation is shown in Fig. 4. For conven-
jience in using, it is customary to make
a pattern of the outline from this stock,
asit is easier to use and more durable.
If it is not desired to do this the brown
paper may be used asa pattern directly.

Starting with the sheer plan, a line
should now be drawn 34 in. above the rab-
bet line and parallel to it: thisis the back
of the rabbet. Inside of this last line
and 14 in. away another line is now
drawn ; this line is the inside of the keel
and deadwood. The line of the inside of
the stem is drawn 2 in. inside of and par-
allel with the rabbet and is joined to the
line of the inside of the keel. This line
of the inside of keel and stem is the
line to which the pattern is to be
made. If the brown paper is used as the
pattern it may be cut around to the out-
side line of keel and stem and narrow
slits cut at intervals along the rabbet and
inside line.

The exact details of the joints between
the several pieces of lumber will depend
upon the size and shape of the stock ob-
tained. The arrangement shown in Fig.
4 is a good one to follow ; the keel being
41/ in, deep and straight cxcept at the
forward end, where it turns up slightly;
the stick will neced to be about 14 in.
wider to make the crook. The stem is a
natural crook knee and is scarfed to
the keel as shown, with a lock to prevent
its being forced forward. The heel of
the stem is thickened up to give good
fastening. The keel and stem are fas-
tened together with 346 galvanized rivets.

The deadwood is 214 in. thick and rests
on the top of the keel. Its upper edge
is shaped to the inside line of the pat-
tern except at the forward end where it
is thickened up to about 1 in. to give
stock enough for fastening. At the for-
ward end of the deadwood nails may be
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driven down into the keel, while at the
after end long pieces of 34¢in. galvanized
rod may be driven up through the keel
into the deadwood. At the after end of
the deadwood the stern post is fitted; it
is the same thickness as the others, and
is locked into the keel as shown, and fast-
ened with 8¢ in. galvanized rod. On
the upper end the stern post is a lock
for the tail piece. In some cases it is
possible to get a piece of stock wide
enough to cut both keel and deadwood
from, but this is rather wasteful of stock.

The tail piece need be only 2 in. thick,
about 3 in. deep at the after end, and in-
creasing in depth forward. It locks over
the stern post and fits on top of the dead-
wood, and is fastened with long spikes or
rod to both. The difference in thick-
ness between the deadwood and tail-
piece should be tapered off, and the
whole, keel and stem, planed smoothly.

The shaft centre line should be laid
out on the pattern ; it is 18 in. above the
base line on mould No. 2, and 8 in. above
the bottom of the keel on the after side
of the stern post.

The pattern should now be laid on and
the two rabbet lines marked on carefully.
At the same time the mould points
should be marked, also the line of the
shaft across the deadwood, and the sheer
height on the stem. All these lines
should be transferred to both sides of the
structure.

The hole for the shaft should next be
bored ; it is 1 in. diameter and the boring
of it may give some trouble on account
of its length. A ship auger should be
used and the direction of the shank of
the auger sighted frequently; with care
this can be successfully done. The rab-
bet for the plank should now be cut; it
is a sort of groove for the edge of the
plank as shown in the small section of
the keel. It is cut between the two rab-
bet lines already drawn in, but at a vary-
ing angle, so that it can only be roughud
out at this time and finished exactly after
the boat is set up.

All parts of the foundation, including
the stern board and stern knee should he
of oak. The stern board is 3 in. thick
and should be gotten out next. If a
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board cannot be obtained wide enough to
cut it in one piece it may be made of two
pieces carefully joined and cleated on the
mside. The shape of the stern board is
taken from the shape already laid out on
the brown paper. As this shape is to
the outside of the plank, the thickness
of the latter, 54 in., must be taken off
parallel all around. The outline is then
laid out on the after face of the stern
board, and the latter cut to shape.
At this point note should be taken that
the outline of the stern board should
not be sawed out square, but should
be bevelled, the forward face being the
larger ; this to allow for the bending in of
the planks at the stern. In order to set
the stern board at the proper angle fore
and aft, the foundation should be laid flat
upon the pattern of the sheer plan and
the stern knee fitted to the correct an-
gle and position. It is then fastened in-
to place on top of the tail piece. The
tail piece should be cut down straight on
the Fine of the stern knee to the upper
rabbet line, to allow the stern board to
set down even with the rabbet, as shown
in Fig. 4. The stern board is fastened
with galvanized rivets riveted on the in-
side. In setting the stern board great
care must be taken that its centre line
coincides with that of the stern, other-
wise the boat will not be in line.
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The next step will be to make a
“mould "’ or form for each cross section.
On each section a line must be drawn 94
in. inside the outline to allow for the
thickness of the plank. The general
construction of the moulds is shown in
Fig. 5. They may be made of any stock,
but must be accurate to shape and
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strongly put together. The cross brace
at the top keeps the mould in shape and
should be placed with its upper edge at
the sheer point for convenience later.

Fi1G. 7

For setting up the boat a place should
be chosen having a wood floor if possible,
and with good head room and heavy
beams overhead. A bed for supporting
the boat while building must now be
made from a heavy plank set on edge as
shown in Figs. 6 and 7. It must be well
braced both fore and aft and sideways
If braces cannot be nailed to the floor,
the whole may be made self supporting
by building it upon timbers set cross-
wise under the uprights. The bed must
be set on an incline the same as that of the
keel. The points a and b, under mould
points & and 1 respectively, are 10 ft.
8 in apart and 1 ft. 6 in. and 1 ft. 10%
in. high respectively. The short piece
of bed on top of the main plank is fitted
in place later to support the stem.

The foundation is now set up on the
bed and held plumb by diagonal side
braces extending from stem and stern-
board to the beams above. Diagonal
braces should also be fitted fore and aft.
The keel is held on the bed by chock
pieces fastened on the sides.

The moulds are next set up in their
proper places on the keel at the marks
laid out from the pattern. A notch
must be cut in the bottom of each mould
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as shown in Fig. 5, of the proper shape
and depth to allow the lower corner of
the mould to come even with the other
rabbet line. This allows the plank to
fit evenly into the rabbet when lying on
the moulds. In setting the moulds it
should be noted that No. 3 is set on the
mould point, Nos. 1 and 2 are sct with
their faces on the mould point, while
Nos. 4 and 5 have their forward faces on
the point. The moulds should be nailed
to the keel and should be adjusted
exactly plumb, and square with the keel ;
they are held by diagonal braces as in
Fig. 7. The centre line of each mould
must also be in line with that of the
stem and stern board: a plumb-line
stretched fore and aft will aid in this ad-
justment. A board should be fastened
on either side of the centre fore and aft
along the tops of the cross braces for
stiffness. The moulds must be well
braced, as there is a considerable strain
on them during building.

A series of ribbands or strips about
3in. by 1 in. should now be bent from
stem to stern around the moulds and
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fastened lightly to cach. The general
appearance is shown in Fig. 7; .the
lower ribband is omitted in Fig 6 for
clearness.  The ribbands now touch the
moulds only on the corners; the edge of
the moulds must therefore be bevelled
until the ribbands bear evenly on the
entire edge. If any unfair places appear
they should be looked up and corrected,
cither by trimming off or skimming out
the moulds, until the surface is fair in
all directions.

The rabbet in the keel and stem may
now be trimmed out until the square end
of a piece of board resting on the moulds
will fit evenly into the rabbet at all
points. The edge of the sternboard also
should be trimmed down to the proper
bevel. At the points s.ss. in Fig. 4,a
hole about 3{ in. in diameter should be
bored through the joint, and a soft pine
dowel inserted from side to side; this
prevents the water from running along
the seam and so into the boat.

When these directions have been car-
ried out the boat is ready for timbering
and planking, which is the next operation

An Electrical

For carrying baggage and mail be-
tween trains and the baggage and mail
rooms of stations, the Pennsylvania
Railroad Company has recently built
three electrically propelled trucks.
Two are in service in the Broad Street
Station, Philadelphia, and the third is
in Altoona.

Although similar in general appear-
ance, the three trucks are not alike.
They are regarded as still in the ex-
perimental state, and monthly reports
of operation are compiled with a view
of developing the best type for general
use. The following description applies
to the particular truck which has been
found to be most serviceable up to the
present time.

In general appearance the truck is
similar to the hand-drawn type uni-
versally used throughout the country.
It is operated by one man, who walks
ahead of it and steers it with a tongue

or handle, in the same way that he
would if it were not electrically
propelled.
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Power is taken from a storage bat-
tery contained in a box secured to the
under side of the platform near the
middle. It consists of fourteen Willard
cells and has a capacity of 136 ampere-
hours. The batteries are charged
about eight hours daily at the rate of
seventeen amperes. .

Each of the rear wheels is driven by
a Westinghouse type AA, four-pole
series-wound,  twenty-volt  motor.
Double-reduction gearing is used be-
tween the motor and rear wheel, and
each motor is provided with a solenoid
brake of the multiple-disc type on the
end of its shaft. These brakes form
an essential element in securing safe
operation; for the truck can not start
of itself even if it is on an incline, and
if it is in motion it stops promptly and
automatically as soon as the power is
shut off.

Control of the motor is made as
simple as possible. Only two speeds
forward and two backward are pro-
vided. These are approximately four
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The Construction and Management of Gasoline Engines

CARL H. CLARK

XIII.—Cuxoice oF ENGINE.

In making a choice of an engine
there are naturally many points to be
considered, such as: the style of boat
into which it is to be fitted, the con-
ditions under which it is to be run, the
location, and the amount of money
which is available for the purpose.

The engine must, in the first place,
be suited to the boat. A light, high
speed racing boat should have a
light, high speed engine, as weight is
of the greatest consequence. The
engine, also, is run at its high speed
only for a short space of time, and at
other times is run at a moderate rate
of speed. The wear and tear on the
engine is thus not great, and the light
engine may be made to give good sat-
isfaction and a reasonable length of
service. On the other hand, a heavy
working boat should be fitted with a
slow speed, heavy type of motor. In
this case, where the engine must run
continuously at its full power, the
heavy engine, with its liberal bearings
and strong parts will be found to give
the best satisfaction. In this class of
boat weight is of little or no conse-
quence, and advantage may be taken
of the durability which is added by the
extra metal. Between these two ex-
tremes are the middle classes, each
one of which must be considered on
its own merits.

For installation in a sailing boat, as
an auxiliary, a fairly light engine
should be used, as the weight must be
carried at all times, and a heavy en-
gine is a rather bad handicap when
under sail. For this purpose the two-
cycle engine is very well suited, as it
is light in weight and takes up little
room. While the two-cvcle engine
may not be as wholly reliable as the
four-cycle, great reliability is not ab-
solutely necessary in an auxiliary,
as the power is used only occasion-
ally. Another point which should be
borne in mind in fitting the power in
this class of boat is that, while a heavy
boat can be driven a® a moderate rate
of speed by a small power, any in-
crease of speed above this point adds
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very rapidly to the required power.
Thus to obtain anything more than a
very moderate speed in an auxiliary
will require an undue amount of
power, and consequently of weight
and space occupied. The propeller,
also, must be dragged through the
water when under sail, which tends to
retard the speed; for this reason, also,
the power should be kept reasonably
low. A speed of from four to six
miles per hour should be considered
sufficient for the usual type of auxil-
iary boat.

Launches of the ordinary type will
be fitted with power according to their
length. For boats under thirty feet
long, an estimate of the power may be
had by dividing the length by two
and subtracting seven, the result
being the horse power required; thus:
horse power =-2——7 . Thisis, of course,
only a guide, and may be mod-
ified by the conditions: if the launch
is more than usually bulky, or if great-
er speed is desired, more power must
be added according to the conditions.

The question is many times asked
as to the advisability of getting a
single cylinder or a two-cylinder en-
gine. As stated in preceding chap-
ters, the two-cylinder engine runs more
smoothly and with less vibration than
the single cylinder engine and is there-
fore preferable for light boats where
vibration would be objectionable. The
two-cylinder engine has lighter parts,
and is thus easier to handle and to
start. On the other hand, the single-
cylinder engine of the same power is
cheaper and somewhat simpler to run,
and there are fewer parts to look after.
For heavy working boats, then, where
vibration is less noticeable and ob-
jectionable, and where only moderate
speed is necessary, the single-cylinder
will be entirely satisfactory.

In selecting an engine, close obser-
vation should be taken of the general
design.  An engine should be chosen
which is easily accessible in all its
parts. \While it is not advisable to
take down the engine as long as it is
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doing good work, there is always.- the
possibility of minor troubles which
necessitate taking the engine down.
The user should become familiar with
his engine and learn how to take it
down and re-assemble it. In this way
many small troubles can be located
and remedied and the life of the en-
gine greatly lengthened.

The general quality of the work-
manship should be carefully observed.
The most important part is of course
the cylinder bore and piston. It is
not always possible to judge of the
quality of these; but one can close all
the openings from the cylinder and
then try the compression, and thus
judge of the accuracy of the fit be-
tween the rings and the bore. This
may not always be a complete indica-
tion, as the liberal use of oil may pre-
vent the escape of the air and seem to
indicate a compression which does
not exist. A little common sense will,
however, usually enable one to deter-
mine this point.

The bearings should be carefully
looked over to make sure that they are
of liberal size and carefully fitted.
Main shaft bearings may consist either
of composition bushings forced into
the iron casting, or of babbitt metal,
which is run into depressions in the
casting. Either way is good when
properly done. The former, however,
is perhaps somewhat easier to make
repairs on, as new bushings may be
obtained and the old ones replaced.

The crank shaft, also, is a wvital
point; it has sometimes been the cus-
tom of makers of the cheaper engines
to use crankshafts of cast steel. This
material is, however, not suited to
this purpose, and great care should be
taken that the shait is of forged steel.
There is no good way for the amateur
to ascertain this fact, and the maker’s
word must be taken.

The water pump can be examined
to see that it is well made, with a good
packing gland and good bearing sur-
faces. If a make-and-break igniter is
used, all parts should be substantial
and well made, and also have some
means for varying the time of ignition.

For coupling to the propeller shaft,
the sleeve and set screw coupling
before described is suitable for engines
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of less than three or four horse power;
but for larger engines the flange
coupling, which is keyed to the shaft,
should be used. There is also a form
of sleeve coupling used by some en-
gine builders which consists of a split
sleeve which grips the shaft and does
not depend solely upon the set screw
for holding power. This form of
coupling is safe on all sizes of engines.

The question of fitting a reversing
clutch also depends upon many cir-
cumstances. For small launches, es-
pecially when fitted with two-cycle
engines, a separate reversing clutch is
hardly necessary, as the boat is light
and easily handled, and the engine can
be reversed when needed. In the
small sizes, under four horse power,
the reversing propeller is fairly satis-
factory; but its use can hardly be ad-
vised for larger powers. For larger
boats the reversing gear is advisable,
as it allows the engine to be started
without turning the entire shafting
and propeller, and of course allows the
motion of the boat to be changed at
will.

When possible, it is of some advan-
tage to use an engine which is built
somewhere near the locality where it
is to be used, or at least which has an
agency in the locality. Accidents are
always possible, and it often saves a
large amount of time to be able to
quickly obtain some broken part, with-
out the uncertainty and delay of send-
ing a long distance.

As to price, one should buy as good
an engine as the means at hand will
allow. There are many low-priced
engines on the market, many of which
will give good service for a time, but
which cannot, from their nature, be as
durable as the higher-priced ones. In
many cases the engine is advertised
at a ridiculously low price: but it is
found that this price is for the bare en-
gine, with no appurtenances. By the
time these have been added to the
original price, the cost is about the
same as that of the apparently higher-
priced engine.

It is better to purchase the engine
and fittings complete, as in this way
the fittings best suited to the engine
are obtained.
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Photographing for Profit

WILLIAM RESTELLE

There are two classes of photographers,
namely, those who photograph for profit
and those who photograph for pleasure.
The former class is recruited almost en-
tirely out of the latter class. Professional
photographers, as a rule, began taking
pictures for the pure pleasure there is in
this very excellent hobby, and, having
found lt'g:eir pastime a very engrossing
vne, decided that they would follow it
continuously fora living. They still find
considerable pleasure in picture making,
but they are now also finding in it some-
thing more tangible. ‘ _

Photography is an expensive hobby,
not only in the way it consumes one’s
pocket money, but in the great demands
it makes on one’s time. It is not neces-
sary for an amateur to enter the ranks of
the professionals in order to make money
out of his hobby, nor is it necessary for
him to devote much more time to it than
he is at present doing. All that he needs

is a nose for business and to quit snap-
ping pictures without any definite object
in view. There is a very promising and
ever-widening field for the amateur pho-
tographer who is anxious to make a little
extra money in his spare time. Itis the
purpose of this short article to describe
the scope of this field and how one should
go about exploiting it.

There are three great subdivisions in
which ¢ photographing for profit” may
conveniently be divided. They are (1)
the press, (2) advertising, (3) work for
institutions, groups and private indi-
viduals. .

The Press. It is only a few years since
press photography attained any great im-
portance. Today it is a business of no
mean proportions. There are said to be
over twenty thousand periodicals of one
kind or another published in the United
States, and by far the greater number of
these use suitable illustrations whenever
they can get them. Some of these con-
sider a mere “thanks” sufficient recom-
pense for the privilege of using your pic-
tures ; some pay a small price for every-
thing they use, while others, and especi-
ally the papers and magazines of wide
circulation, pay all the way from one
dollar to five dollars and more for timely,
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interesting and well-done pictures. Itis
impossible in the limited space of this
article to describe the market for photo-
graphs, for it is very wide and very
diverse. One must, indeed, study it for
himself, and there is only one way to do
it, namely, by examining every publica-
tion you can lay your hands on, noting its
nature and kind of material it uses, not
only its illustrations, but also the text
matter of its articles. On the editorial
page of many publications readers are
asked to submit pictures, articles and
news items which they think suitable for
it. As there are hundreds of periodicals
which one never sees on the news-stands,
it is advisable that you get a magazine
catalog and send for sample copies of
periodicals of all kinds. Itis also a good
plan to stack these away for future refer-
ence and to make a note of every possi-
ble market in a special book. When sub-
mitting photos to editors always enclose
return postage in case they are unavaila-
ble. Itis better to mail photos to pub-
lishers unmounted, not only because they
are more convenient to the engravers in
that form, but because it means a great
saving in postage. A short description
should be sent with each photograph, as
a rule, but it is not by any means always
necessary. ‘When writing to editors make
your letter brief and business-like, giving
your full name and address and stating -
that you should be glad to accept pay-
ment for any material used at usual rates.

Advertising. Striking photographsare
coming more and more to be used by ad-
vertisers in their publicity campaigns.
The market as yet is quite limited, but it
is an ever-widening one. ILarge adver-
tising firms and syndicates occasionally
purchase really striking photographs that
can be used advantageously in attracting
attention to their wares. By studying
the advertising methods of large business
houses suggestions often come to one’s
mind and a market for pictures occasion-
ally found.

Work for Private Parties. Though
there is less glory in this class of work,
there is also less disappointment. The
market, too, is close at hand and a great
deal steadier. Instead of taking photo-
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graphs on a chance of marketing them
afterward, you solicit orders from private
families, groups of people, societies,
churches, schools, the local military
regiments, etc. By getting a certain
number of any particular body to promise
to purchase so many pictures from you
of the group in which they are contained,
you are sure of covering the cost of
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printing the photographs if not of realiz-
ing a profit from them. There is a good
field for competent amateur photograph-
ers to make money on the side in this
way in almost every village, town and
city throughout the land. All that is re-
quired is the ability to do fairly good work
and a little of our genuine American push
and hustle.— Admerican Photograpky.

The Wonderful Flight of an Airship

Yesterday registered an event in the
history of human progress. For the first
time, men climbed into the car of a bal-
loon, announcing their departure for a
given city 187 miles away ; went straight
to their destination, without even touch-
ing earth or suffering accident; and

landed triumphantly at the appointed

hour in front of the shed where their air-
ship was awaited.
his notable flight was accomplished
. by La Patrie, the second of our dirigibles.
She made the journey from Paris to
Verdun in six hours, forty-five minutes.
As a rule the railway trains take six
hours to do it. Her performance breaks
all records; at the same time it proves
that dirigibles are capable of being con-
trolled to a nicety during long voyages,
and that they have been perfected to a
point where they are henceforth to be
reckoned with as practical engines. Al-
ready valuable as fighting machines, they
are destined to revolutionize military
"science.

Next spring tourist dirigibles will be
in operation. Yes, actually! And the
trip of La Patrieand the twenty-six flights
of La Ville-de-Paris demonstrate that we
are upon the threshold of an era of aerial
travel.

General Leon Durand, who commands
the Sixth Corps, came to Verdun last
evening, and returned to Chalons by the
3.42 train today. From the station he
witnessed La Patrie’s arrival, and imme-
diately sent an officer to carry his warm-
est felicitations to the commander and
crew of the airship.

The date, Nov. 23, which has witnessed
this flight of nearly 300 kilometres from
Paris to Verdun, will be a red-letter day
in aeronautics and a day famous forever
in the annals of the French army.

J. du MoONTRUT.
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When news of it reached Paris this
sensational flight aroused immense ex-
citement, for it was not only reassuring,
but appealed at once to the sportsman-
like instincts and the patriotic enthusiasm
of the Parisians.

La Patrie’s journey, favored by the
wind, was accomplished under remark-
able conditions. Setting out at 8.45
a.m. from the military park at Chalais-
Meudon, the dirigible had on board Com-
mandant Bouttiaux, Commandant Voyer,
Captain Bois, and two mécaniciens. La
Patrie did not cross Paris; she sailed
along above the fortifications, crossed
the Seine near Chareton, where she
stirred up vast excitement, and headed
straight for Verdun. She reached Coul-
ommiers at 11, Montmirail at 11 45, and
Chalons-sur-Marne at 1.16. There hydro-
gen tubes were in readiness to fill the
balloon if necessary, but La Patrie made
no stop; instead she dashed on at twenty-
three miles an hour for Verdun.

At 2.10, the war balloon passed over
Sainte-Menehould and was cheered by a
squadron of cavalry. Then the fog
settled and the dirigible kept within a
hundred yards of the ground to pick her
way. Leaving Clermont to the right
and Dombaste to the left, she soared
over Verdun at 3.30 and reached its park,
where she effected a landing with the aid
of a squad of military balloonists who had
been awaiting her.

Our correspondent, who witnessed her
arrival, sends us the following despatch:

VERDUN, Nov. 23.

When La Patrie came in sight, a pro-
longed shout of admiration went up from
the crowd massed about the shed.
Among them were a lot of officers.
Colonel Giraud, of the engineering corps,
was there to welcome and take pos-
session of the new engine of war, which




ELECTRICIAN AND MECHANIC

Verdun is the first to honor. The dir-
igible grew visibly bigger moment by
moment, but she could not be made out
very distinctly for she was enveloped in
mist like a ship in a fog. Just then four
automobiles, which had followed the air-
ship all the way from Chalais-Meudon,
arrived in front of the shed. MM.
Pierre Lebaudy and Julliot (this latter
both engineer and builder) alighted.
They told of their trip and how, after
losing track of La Patrie, they caught
sight of her again at Chalons, thence
running ahead of her from Clermont-en-
Argonne on.

A thrill of patriotic enthusiasm came
over the spectators. The dirigible was
swiftly approaching. We could hear the
roar of her propellers. We could see
the passengers in her car. A moment
later, the airship descended in a daring
and sensational curve to make her won-
drous landing. She swooped around
her shed as if anxious to inspect her
abode before entering it. Shouts. rang
out— *“Vive la Patrie ! Vivela France!”

It was an unforgetable moment.
Women waved their handkerchiefs, men
lifted their hats, officers held out their
képis at arm’s length. The dirigible
went through her evolutions with mathe-
matical precision. As she passed before
the shed, the guide-rope was flung out ;
the army balloonists seized it, and La
Patrie halted over the plain at the very
point at which Commandant Bouttiaux
hadhdecided last Tuesday that he would
alight.

A Jadder was quickly let down from
the car, and the commandant de route,
Commandant Voyer, descended first.
The crowd surrounded him, storming
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him with congratulations. Colonel
Giraud grasped both his hands warmly.
Then in succession descended Com-
mandant Bouttiaux, director of the park
at Chalais-Meudon ; Captain Bois and
the mécaniciens, Neffroy and Gérard.
The aeronauts were stiff with cold, but
their eyes beamed with delight.

Then followed some genuinely patriot-
ic effusions. Julliot, the engineer, was
the happiest man of all. He thanked the
crew for the feat they had just accom-
plished with La Patrie and the splendid
record they had established. Their ma-
nceuvres had been performed with extra-
ordinary skill and alacrity, for the dirigi-
ble was got down by 4.30. Fifteen min-
utes later she was inside her shed.

Commandant Bouttiaux, with whom I
talked, gave me certain details regarding
the trip. Over Vincennes and Coulom-
miers the aeronauts encountered a rather
violent headwind ; from there on the wind
blew gently from the south at an angle
of ninety degrees. When the balloon
started she had on board 250 litres of es-
sence ; when she landed she still had 150
litres. She kept mostly at an altitude of
from 450 to 800 yards, but cold and fog
made the trip an extremely painful
one. As for the throwing out of ballast
it was insignificant, barely fifty kilogs.
“We might have thrown out ten times
as much,” said Commandant Bouttiaux.
“We met with no accident. The motors
worked admirably.”

I talked also with Captain Bois. His
eyes were swollen and inflamed by the
fog that had made the steering so difficult,
but “what was that when such results
had been achieved ?”” — Translated from
Le Figaro, Paris, of Nov. 24, 1907,

The Selection of a Proper Lubricant

ROGER B. WHITMAN

In the early days of the automobile in-
dustry a manufacturcr was satisfied if his
car could be depended on to cover fifty
miles without a halt, and points that are
now considered to be of paramount im-
portance were entirely overlooked in
comparison with the necessity for produc-
ing an engine that would run. With the
advance in automobile construction has
come a constant improvement of detail,
until at the present time the designers
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are giving prominence to points hitherto
passed over as too trivial to consider.
Improvements in lubricating systems
have been marked, for the proper oiling
of the various bearing surfaces was early
recognized as being essential to the life
of the mechanism, but too little attention
has been accorded to the selection of the
lubricants to be used in them. The own-
er of a car is usually under the necessity
of accepting the statements of the supply
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man, buving the oil that is most strongly
recommended, and knowing little of the
subject himself, he takes for granted that
what he gets is the best that the market
offers.

As a matter of fact far more depends
on the choice of an oil than 1s generally
supposed, as a lubricant for use in the
cvliinder of an internal combustion ¢n-
gine must possess certain characteristics
m order that the engine may deliver its
full power with the least possible wear.
To appreciate this it is necessary to un-
derstand something of the service that a
lubricant is H.([Llllcd to give and the way
that it does its work, Primarily, the
function of a lubricant is to interpose a
film between the two surtaces of a bear-
iny, separating them, and acting in a man-
ner similar to a ball bearing., This simile
to a ball bearing is not so extreme as it
may scem to be at first sight, for the par-
ticles of oil may be considered as balls
rolling between the two surfaces. With-
out this hlm of oil the friction between
the surfaces would generate heat, and
as heat causes expansion the binding of
the bearings would be the result. The
first requisite of an oil 1s its ability to
keep the two surtaces of a bearing sepa-
rated; in other words, it must be of such
a character that its particles will be capa-
ble of resisting the tendeney*to squeeze
out, caused l)\ the pressure of the hear-
inz. This characteristic, which enables
the ol to resist an attempt to separate
its particles, is cohesiveness, or, techni-
(‘;1)1)'. viscosity. The greater the viscosi-

of an oil, the more its particles will
(lm“ toge ther and resist the pressure of
the l)mnn; that tends to separate them
and squecze them out. The viscosity of
casoline and kerosene 1s almost nil as
compared with that of a heavy oil, and
they would run out of a bearing as fast
as they were poured in. Tt is this char-
acteristic that determines the difference
between the grades of Hight, medium and
thick otls, and the selection of one of
these depends on the service demanded,
a bearing that supports a great weight re-
quiring a heavy oil of high viscosity, in
distinction to a bearing carrving a light
load, that may be fed with a thin oil.

Anoil that forms a alm between the
the surfaces of a bearing operating at the
ordinary temperature of the atmosphere
is doing all that can be expected of it, but
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if the bearing is normally at a high tem-
perature another element must be reck-
oned with.  When any oil is heated it
becomes thinner, and the first effect of
this is the reduction of the viscosity;its
particles will be rendered less cohesive
This need not be considered in the scelee-
tion of a lubricant for the change speed
gear, wheels and axles or similar parts of
an automobile, for if these are properly
designed  their temperature should not
vary from that of the atmosphere to anv
great extent. A much more complex
problem is presented in the proper lubri-
cation of the pistons and cylinder walls
of the engine.

The intense heat in the evlinder at the
moment of combustion imposes a severer
duty on the lubricant than can be du-
plicated clsewhere, and no ol can be
made that will not eventually be con-
sumed, passing off with the exhaust.
To lubricate the piston and cvlinder is
similar to supporting on ball bearings a
load so heavy that the best balls will
ultimately be crushed, with the necessity
of constantly supplving new balls to take
the place of those destroved.  The bet-
ter the material of which the balls are
made the Jonger thev will resist the
crushing action  of the bearing, and,
similarly, the higher the burning point
of an ol the longer will it continue to
perform its duties as a lubricant before
the heat decomposes it. The processes
of giving an oil a high burning point are
well understood, and there are many
brands on the market that in this respect
offer all that can be desired.

A further and more important distine-
tion, however, must be made regarding
the oils that will burn and pass away,
leaving the least possible residue. The
carbon that enters largely into the com-
position of oils will, on the destruction of
the oilin the evlinder by the heat, enter
into combination \\1th any oxvuen that is
present and pass off as CO., but with a
properly proportioned mixture the amount
of free oxvgen present in the evlinder is
very small, “and the carbon is “therefore
deposited on the walls of the combustion
space.  The automobilist knows the re-
sult of this onlv too well, and has had
his experience with fouled spark plags,
gummed piston rings, stuck valves and
the other effects of this h :avy carbon de-
posit.  The parallel of the ball bearing
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supporting the excessively heavy load
may be again referred to. If the balls
are such a material that when crushed
they will be reduced to powder, there
will be little interference with the opera-
tion of the bearing, but if they break into
fragments these will remain in the races
and bring the remaining balls to quick
destruction. Obviously the lubricant that
resists disintegration by the heat for as
long a time as p()\\ll)l(_ “and in decompos-
ing leaves the least carbon deposit, will
give the best result in thorough and cfh-
cient lubrication of the piston and cylin-
der walls of an internal combustion ¢n-
gine.

The ability to reduce the quantity of
carbon contained in a lubricant is the re-
sult of a Jong series of tests and experi-
ments that have been made to prove a
theory, but before going into the cffects
it will be well to understand something
of the processes of refining.

The crude oil, petroleum, is placed in
a retort and heated gently to drive off
the more volatile c]uncnts and these
when condensedfare known as rhigolence
and chimogene. A higher temperature
volatizes the various "m(lm Of gasoline
and kerosene, an m(rcm(l heat driving
off the lightest grade of lubricating oil.
A furt her increase of temperature will
volatizee the heavier oils, but as the pro-
cess continues more time 1s required to
free them, and the expense of production
becomes greater. FFor this reason the
oil manufacturers prefer to treat the resi-
due left in the retort by other methods
that scparate the various grades of heavy
olls and greases.

While the oils that are distilled contain
carbon, it is in less preportion than is
found i1 the oils procured from the resi-
due, ancd therefore the distilled oil, if the
process is continued sufficiently to obtain
the necessar y viscosity, will be preferable
to the other.

Numerous tests and L\pumunts have
been conducted on samples of the dis-
tilied oils as well as those obtained from
the resiclue, and consisted of extended
processes of filtration, cach filtration re-
sulting in the pm(lu(tum of an oil that

was considerably lighter in color than it
was previously. lhg viscosity and burn-
ing point, as well as the other character-
istics, remiained unchanged.  These sam-
ples of 0il, in which the process of filter-
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ing had been continued until nearly all
ot the color was removed, were burned in
comparison with samples of the same oils
unfiltered. The results were of great
interest, for in each case the residue of
carbon was decreased, the decrease being
in proportion to the loss of color.  The
samples  fltered to such an extent that
they were nearly colorless left a residue
of ¢arbon so slight as to be negligible.

A kno\\hd% of the fact that carbon
and color in an oil are practically synony-
mous is of advantage in the sclection of
an oil, but it should not be forgotten that
a thin oil will be of lighter color than a
thick. The first essential is the selection
of an oil that has sufficient viscosity, and
of the several brands that comply with
this requirement, and have a sutficiently
high burning point, that of the lightest
color should be chosen. On test 1t will
be found to contain a smaller proportion
of carbon, and the results from its use
will therefore be better than would be ob-
tained with an oil of a darker color.

The proper viscosity for the oil s de-
termined by the grade of iron used in
making the evlinders, and in the number,
fit and Iocation of the piston rings. A
very  close grain iron, which takes a
smooth finish, requires a thinner oil than
a rougher iron, for which an oil of higher
Viscosity is 1annu1 to maintain a tl"ht
fit. The manufacturers’ hand books fur-
nish information as to the viscosity and
this should Dbe used until experience
proves that a change will be beneficial.—
The Automobile.

Whenever a pair of spur or bevel
cears have been dismounted from their
normal positions for any reason it is of the
utmost importance that their sceurity on
their shafts be looked to, as well as their
mesh. The former precaution insures
their running true, and answer for their
unity of movement with the parts which
they drive, while the latter is of marked
effect in regulating their case and silence
of operation.

A new commutator insulation re-
cently patented is hard mica calcined
under pressurec. The mica is pressed
between two plates of suitable material,
which are placed in a calcining furnace.
The internal structure of the mica is
said to be so altered that the mica is
as soft as the commutator scgments,
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EDITORIALS

Harry NEw YEaR!

The cruise of the imposing squadron
of sixtecn batteships of the U. S. Navy
around the continent of South America
to the Pacific Coast has aroused thein-
terest of the whole civilized world, and
drawn the attention of the people of the
United States to their war fleet as never
before in time of peace. The result has
been a greatly increased number of en-
listments, but still the call is for more
recruits.

The question has been asked by a read-
er as to the chance for an electrician in
the navy. Our rcaders will have noted
the advertisement of the Burcau of Navi-
gation which has appeared in this maga-
zine in recent months.  Mention is there
made of an illustrated booklet which will
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be sent free on application. A study of
this booklet will show that there is a real
opportunity in the navy for any young
man with mechanical tastes and some
knowledge of a mechanical trade.

We may illustrate by an account of
the Electrical School maintained at the
Brooklyn Navy Yard. Applicants for
enlistment as electricians must be electri-
cians by trade, must know the names and
uscs of the various parts of a dynamo
and dynamo engine, must be familiar
with the ordinary tvpes of switch board
and methods of wiring, must be able to
write legibly, and must understand arith-
metic. Electricians will be enlisted as
electricians, third class; at a rate of $30
per month.  Students of clectricity not
sufficiently qualified for this rate may be
enlisted as landsmen (for electrician) at
£16 per month. In this case they enter
the school, where the course is complet-
ed in twenty weeks.  Then after passing
an examination, they are advanced to
the higher rate.

The course comprises four weceks in
the theory section, one week in the ship's
watch secction, three weeks in the me-
chanical section, six wecks in practical
electricity, and six weeks in wireless tele-
graphy. The course is based entirely on
individual instruction, and qualifies the
student to take charge of any part of
the complicated clectrical machinery of
the modern warship.

As to the inducements of the navy as
a career for a young man, we can best re-
fer the reader to the pamphlet mentioned,
which is beautifully illustrated ‘in color,
and will be sent free on request to Box
38, Burcau of Navigation, Navy Dept,,
Washington, D. C.  We cannot refrain
from quoting a paragraph at the close,
however, which will show how much an
average man may save easily, due of
course to the fact that the sailor’s pay is
overand above all the ordinary expenses
of his life, which are met by the govern-
ment.

“Regarding financial benefits, we will
suppose, for example, that a man enlist-
ing at the age of 18, reaches the rank of
petty officer by the end of his first enlist-
ment (4 ycars) and chief petty officer at
the end of his second enlistment (4 years
more).  Any man can do this if he is will-
ing to work. If he saves /Zalf his pay
during 30 years, from the age of 18 to
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the age of 48, and invests it in the Navy
Savings Bank at 4 per cent. interest, and
re-enlists immediately on the expiration
of each enlistment those 30 years, at the
end of that time he will have in cash
$23,923, and may retire on threc-fourths
of his pay, which will be $96.94 per
month, or $1,163.28 per year. Thus he
will have $23,923 in cash which he can
invest at 434 per cent., which will bring
him in over $1,000 a ycar. Add this to
his retirement pay and you will readily
see that he would have over $2,000 per
year income from the early age of 48 for
the balance of his natural life. And to
do this he only needs to save one-half his
pay during those 30 years.

“Men in business have dreams of
greater  success, but they are only
dreams. The percentage of men, who,
at the age of 48, accumulate an income
of 82,000 per annum for the rest of their
days, is not large, as everyone knows.
Then again, the navy man who retires
may take up some congenial work in
civil life, should he wish to add to his
already comfortable income.”

There were a number of entries in our
Furniture Competition, several of which
were given favorable consideration by
the judges. The first prize of $5.00 was
awarded to C. E. Karlson, whose article
is published in this number. Oncor two
other entries will be published in forth-
coming issucs. We should be glad to
hear of the success of any of our readers
who may attempt to build this scat.  The
drawings, are clear, the description s
simple, and the cost is not great.

We desire to call the attention of
our readers to the advertisement of
back numbers and bound volumes of
both ELEctrICIAN AND MEcHaNic and
AMmATEUCR  Work, which appears on
another page. At present we are able
to fill almost any call for a number
to fill broken volumes; but this will
not long be the case, as of some numbers
but two or three copies remain. ook
at your sets and send for what you want
to fill the gaps you may find.

To those who are interested in pyro-
graphy, we would say that we have just
published a new edition with new matter
of “Pyrography; or Burnt-wood Ltch-
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ing,” by Bolas and l.eland, at the low
price of 25 cents. This is the most popu.
lar book ever issued on the subjcct, more
than 27,000 copies having been sold in
this country, and many thousands more
in England. Send in your order.

The purchase of the German rights of
the Schlick gyroscope by the Hamburg-
American line foreshadows the near prac-
tical use of this invention for averting
the rolling of ships at sca. Experiments
made with the device on the Secbacer, a
discarded German torpedo boat, proved
its practibility, the vessel's arc of oscilla-
tion in a rough sea being speedily re-
duced from thirty degrees to onc degree.
It is the Hamburg Company’s intention
to cequip its North Sea and Channel boats
with the apparatus.  If effective there,
the time will be brought near when the
sca will be robbed of one of its terrors,

The idea of the gyroscope is the
familiar principle of the spinning top,
which rotates in the same plane and
tends constantly to remain upright.  As
mechanically claborated the device con-
sists of a heavy flywheel propelled on a
vertical axis at high velocity by a turbine
mechanism.  As the vessel rolls the
gyroscope exerts a contrary pull toward
the centre, with the etfect of keeping the
cquilibrium fairly stable. In the Sechaer
experiments the rolling diminished after
a few oscillations to a point where the
deck remained virtually horizontal when
vessels of Jarger dimensions rolled help-
lessly in the sea’s trough.

The gyroscope is perhaps a greater
wonder than the turbine marine enging,
only a few vears agoan inventor’s dream,
and now the propelling power of the
greatest ocean liners and the fastest tor-
pedo-boat destroyers.  Its usefulness on
the sea seems assured. A yet greater
future awaits it on land, if its possibilities
of revolutionizing railway transit are real-
ized. Is a 200-miles-an-hour railway
train running on a single rail, its centre
of gravity maintained by a system of fly-
wheels on trunnions, a”more chimerical
notion than was wircless communication
across oceans ?

The gyroscope has been applied by
Brennan to railway cars travelling on a
single rail at high speced, and is the basisof
the divigible torpedo, for the invention of
which he received $550,000.
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to questions which do not follow these rules.

to answer within a definite time.
use or purpose required.

QUESTIONS AND ANSWERS

() uestions 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 g 2 ) i
under his initixls and town; but if he so requests, anything which may identify him will be withheld.
tions must be written only on one side of the sheet, on a sheet of paper separate from all other
contents of letter, and only three questions may be sent in at one time.

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 mailif fifty cents is enclosed. This
amount is not to be considered as payment for the 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

ﬁe Neither do we guarantee that the answers will be satisfactory for any special

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 made, and the work will not be done unless desired and paid for.

address, and the answer will be published

Ques-

No attention will be given

457. E. S, Clinton, Ill., has the six-pole
field magnet of a fan motor, along with a 12-
slot armature core. He asks if the parts
can be wound to enable their use as a gen-
erator, and give 25 volts and 5 amperes?
A. The use of sheet iron alone for a field
magnet is not practicable,—it retains no
magnetism for enabling the start. You
can remedy this by clamping the sheets
between two thin plates of cast iron, made
in the same shape; this will stiffen the
structure, but leave the armature rather
too short, though you can minimize this
appearance by tapering the polar projec-
tions of castings nearly to a chisel edge.
You may be able to get 2.5 amp. at 25
volts, but not 5 amp. from so small a
machine. Had your armature core an odd
number of slots, you could avail yourself
of the serics winding, that requires only
two bruslhes, but the even number compels
you to adopt the multiple sort, and the use
of six brushes. Six commutator segments
only will be intolerable,—you must quad-
ruple the number, or . suffer disastrous
sparking. Two poles are really enough

for such a small machine, and even then

the commutator should have 24 segments

rather than 12.

458 W. H. M,, Cincinnati, O., asks (1)
How is it that a mercury vapor lamp can
be utilized to allow for charging batteries
from an alternating current? (2) Is
there any other way, besides the motor-
generator set, to change alternating to
direct currents? (3) What is the prin-
ciple of operation of the Nernst lamp? A.
(1) This is described in Chap. XVIII, of
the engineering series. (2) With the ex-
ception of the “rectifier” just mentioned,—
none other is practicable for single phase
currents. (3) Some things, such as glass,
magnesia, and the rare oxides from which
the Walsbach gas mantles are made, are
recognized as insulators, but this is true
for “ordinary temperatures only. When
sufficiently heated, they may readily con-
duct electric currents. The Nernst lamps
have filaments made of some one or a
mixture of these materials; accessory de-
vices are necessary to provide the initial
heat, but after the current begins flowing,
this heater is automatically cut out of cir-
cuit.

49 G. B, Washington, Pa,

has the
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template the adjunct of storage batteries.

parts for a dynamo that, with No. 20 wire
on armature, are proper for yielding 110
volts. What size should be used for 55
volts? A. No. 17. Also for field winding,
use three sizes larger than that specified
for 110 volts.

460. Miscellaneous, W. E. B., Peoria, Il
asks (1) What is the maximum pressure in the
cylinder of a gasoline engine? (2) What are the
leading countries in the manufacture of automo-
biles, and the value of their finished product?
Ans. (1) About 70 lbs. per square inch. (2) Ad-
dress the Dept. of Commerce and Labor, Wash,,
D.C.

481, Small Lighting Plant, A. W, Lakeland,
Cal., asks se\'erﬁ questions about the feasibility
of running a dynamo from a small gasoline en-
gine that is already operating some machine
tools. .Ins. Tolight 8 110-volt lamps will re-
Quire about 8 or 4 amperes. Watson's % h.p.
dynamo is well proportioned for just such use,
but the lights may flicker from variations in the
speed of the engine. A shunt winding is about
the most satisfactory,—series being entirely out
of place for operating lamps in parallel. Com-
pound winding may be -used, but not if you con-
You
will need to drive the dynamo from the fly
wheel, and have the dynamo pulley made to fit
the particular engine speed.

462. Books on Dynamos. H. G., East Orange
N.J., asks (1) What are the best books on
dynamo construction and testing? (2) What
candle power lamp will 4 Leclanche batteries
give? lnus. (1) Of the student grade, Franklin
and Esty’s Electrical Engincering, $3.75, Ray-
mond’s Alternating Current Enginecring, $2.50,
Hobart’s and FEllis' Armature Construction,
$4.50, Swensen and Frankenfeld’s Testing of
Electro-Magnetic Machinery, $3.00. (2) About
2 c.p.

463. Wireless Telegraphy, A.D.D., Bantam,
Conn., asks if it wouldpbe practical to put a
wireless telegraph outfit on a small sail boat, and
to send messages a distance of 1{ miles? How
large a spark coil would be needed, and would
the rocking of the boat be detrimental? A ws.
As far as the engineering was concerned, you
could accomplish the result, but we think you
would be unable to keep the insulation of appa-
ratus free from moisture. The mast will be
high enough, and the rocking of boat will not
aifect the electric waves. You must realize that
wireless messages are best sent at night, a time
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not particularly convenient. A coil that gives a
long spark is usually not well adapted for this
work ; the secondary wire should be relatively
coarse, and the spark gap not over half an inch.
The quantity of electricity must be large, or
there will be only very weak waves. We cannot
give you exact dimensions of coil.

464. Series and Parallel. Y. K., Chicago, Ill,,
asks (1) What is the difference in wiring in
series and parallel connections? (2) Is there
any metal that is a substitute for platinum for
the contacts of an induction coil? (3) Will
gravity shape of battery zincs be suitable for a
a sal ammoniac solution? A4#s. (1) See Chap-
ter XI, May, 1907, in the engineering series.
(2) No. (3) Yes, but you should have some
black oxide of manganese packed around the
carbons.

465. Armature for 4-Pole Field Magnet.
A.H. W, New York City, has a small armature
214" dia. and 2’ long, with 16 round slots, %" in
dia. He asks for directions for winding it for
about 80 watts capacity, and fit a 4-pole field.
Ans. This can be done, but it will make a
poorer machine than if you employed but two
poles. Since brushes will be but 90 degrees
apart, the whole difference of potential will be
across about three insulations. Since there is
an even number of slots, you will have to use the
multiple winding, requiring brushes in all four
places. The winding will %e from 1 to 5, leav-
ing the slots half full; then from 2 to 6, and so
on, the last half of winding being put on top the
first half, as in the case o? any drum armature.
We cannot advise you very closely as to the size
of wire, for you did not propose any particular
voltage. Perhaps No. 20 would be good.

466. Change of Polarity. Air Compressor.
W. L. S., Fostoria, O., asks (1) What would
happen to his 1 h.p. Lundell shunt-wound, 220-
volt motor, if he should exchange the two wires
that lead to the supply circuit? (2) Is there any
book describing the construction of a small air
compressor, to be driven by a 1 h.p. motor and
compressing to 200 lbs.? Ans. (1) Nothing
would happen that you could readily observe.
Directions of current in both armature and field
would be reversed, but the rotation would be in
the same direction, and under just as good con-
ditions as before. In originally connecting a
motor to service wires, no attention is paid to
the particular polarity. (2) We do not know of
any, but some manufacturers are the Stillwell-
Bierce and Smith-Caile Co., Dayton, O., and
N. A. Christiensen, Milwaukee, is. Such a
high pressure would probably have to be ob-
tained in two stages.

467. Electric Light Wiring. G.F. K., E. Whit
man, Mass., asks (1) Is a license required to do
interior wiring, and where can a person obtain a
copy of the Regulations? (2) Will contact with
both wires of a 110-volt direct or alternating cur-
rent circuit be injurious? Awns. (1) Yes, and
after being done, the wiring must be inspected.
From the Inspection Department of Associated
Factory Mutual Fire Insurance Companies, 31
Milk St., Boston, Mass. (2) No, but considera-
ble of a jarring can be experienced ; a great deal
would depend upon whether the hands were dry
or wet, and how securely you took hold.

468. Motor Construction. W.C. R, Chicago,
Ill,, has a motor resembling the 1 h.p. machine
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described in the October number, only about
one third smaller. It operates well on a 110-volt
circuit, in spite of the fact that commutator has
only 12 segments. He asks, however, what
changes to make in the winding to adapt it for
50 volts? Ans. Use wire three numbers larger,
—that is, Nos. 18 and 21 instead of 21 and 24.

469. Ianduction Coil. —— has made an
induction coil, the iron core being a bundle of
wires 1” in dia., and wound with three layers of
No. 18 copper wire. He states that the results
are unsatisfactory, and asks how to improve
matters? Ans. Perhaps the iron wires are not
well annealed; you can remedy such a defect
by putting them in an iron pipe during the an-
nealing process. Two layers of No. 14 would
be better than the winding you adopted. Use
something stronger than dry cells. By follow-
ing the general directions for making a coil as
given on page 23 in the July, 1807, issue, you
will be sure of good results. One pound of No.
36 wire properly wound in thin sections will give
as good results as twice that amount wound in
the ordinary manner.

470. Telephone Pole-Houses. A. B. T., An-
nandale, Minn., asks (1) What are the pole
houses for? (2) Is the Navy a good place to
learn electrical engineering? (3) Why is it that
a single cell will run a small motor while three
or four will not? Ans. (1) They are for the
junctions of aerial with underground wires. (2)
No. (3) You probably refer to the cheap bat-
tery motors, with three-prong armatures. The
brushes may be in the wrong position, or per-
haps under the influence of the stronger current.
the armature actually touches the field magnet.

471. Horizontal vs. Vertical Engines. C. K,
Joplin, Mo., asks what are the relative qualifica-
tions of the two sorts. 4»s. Various grounds
of comparison could be cited, but the vertical
arrangement has the conspicuous advantage in
not allowing the weight of the piston to wear the
cylinder “ out-of-round.”

472. Small Multipolar Dynamo. F.S., Stam-
ford, Conn., (1) is making an 8pole dynamo.
field bore being 4” dia.and 4" long ; armature has
24 slots. He asks what winding to use to high-
est permissible voltage, and what power it would
give as a motor. (2) A home made storage cell
gives 8 volts, why is this so high? (3) What is
the best way to magnetize the bars for a mag-
neto-igniter? Ans. (1) If you are interested in
getting a high voltage, you should have used
only two poles in the field magnet; four certainly
would have been the limit; with eight the pro-
portions are good for an alternator, but not for
a direct current machine. Having only 24 seg-
ments in commutator, there will be only two in-
sulations between adjacent brushes, and intoler-
able sparking if you try to get over 10 volts. As
you did not state size of slots we cannot suggest
sizes of wire. (2) Your voltmeter must be in
error. (3) Thrustthem into coils through which
you can send a dynamo current.

473. Voltage “Drop” in Motor Circuit. J.F,
Paterson, N.J., asks what will be the drop in
voltage in a 60-[t. line, in the case of a 4 h.p.
motor for 5 volts as compared with one for 257
Where can such motors be obtained ? 4#ns. The
loss of energy in transmission varies as the
square of the current. Since at 6 volts you
would need five times as much current as with
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25 volts, economy would dictate the advantage
of the higher potential. Not more than one volt
should be lost in the line, and with the 25-voit
motor, and a presumable current of 5 or 6 am-

eres, you would then have to use No. 16 wire.

ou might be able to get such motors from the
Edison Mfg. Co., 83 Chambers St., New York.
Perhaps some electrical supply store might have
one of the original Holtzer-Cabot series wound
commutator motors designed for use on alternat-
ing current circuits ; they run with high efficiency
on direct currents, and you ought to be able to
get one very cheap.

474. Small Shunt Dynamo. V. F., Watseka,
I1l,, asks (1) How is a shunt dynamo made?
(2) Where can material for a small armature be
obtained? (3) Where can fibre be obtained?
(4) What should be the size of wire on a 12-slot,
2147 x 214" armature, to give the highest permis-
sible voltage? Ans. (1) For the case of a small
machine, such as you have in mind, let the field
wire be three sizes smaller than that on the
armature, and connect the ends directly to the
brushes,—i. ¢., to the same points as the external
circuit is attached. (2) From the W. & S. Mfg.
Co., Worcester, Mass. (8) From the Delaware
Hard Fibre Co., Wilmington, Del. (4) About
No. 20 on armature, No. 23 on field.

475. Battery Lamps. G.H., Fitchburg, Mass.
asks (1) How much resistance should be placed
in series with 10 gravity cells, to prevent burn-
ing out a pair of parallel connected 8volt, 6-c.p.
lamps? (2) How much copper sulphate is
needed to set up gravitf' cells, using 5” x 7” jars?
(3) What is the depolarizer used in Samson
cells? Ans. (1) Far from needing external re-
sistance you will need more cells ; the maximum
useful output of one of the cells will be 14 of a
watt, and since the two lamps will require a total
of about 30 to 36 watts, you will need 51 to 64
cells, connected 15, 16, or 17 in series, and with
three or four such groups in parallel. (2) About
2 lbs. per cell. (3) Black oxide of manganese.

476. Gasoline-Engine-Dynamo Plant, F.H. A,
New Britain, Conn., asks some questions as to
the practicability of an isolated lighting plant,
with such a combination, and if the interposition
of spring clutches and heavy fly-wheels would
eliminate flickering? (2) What make of engine
would give good results? A#ns. (1) A good
many such plants are in operation, but we feel
sure that without the adjunct of storage bat-
teries, there will be noticeable flickering, and
poor regulation. This would depend largely, of
course, on how many cylinders there were in the
engine. An oil engine will, however, give good
service. This operates upon the combustion
rather than the explosion principle. (2) Many
firms would like to sell you the apparatus. We
would suggestthe C. J. Jager Co,, of Providence,
R.I, which deals in the Fairbanks-Morse
machines.

477, High School vs. Corr nce School.
G.B. T., Paterson, N.J., asks if a young person
inclined towards electrical engineering should
enter some manufacturing establishment, and
study under the guidance of a correspondence
school, or should he take a regular high school
course? Ans. If you have the opportunity to
attend the city schools, even under some difficul-
ties, do it, and if you find you are more inter-
ested in mathematics and sciences than in
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dabbling in machine tools, continue through
college, or some technical school. Get famili-
arity with machinery, however, by working in
shops in the vacations. Aim to be an electrical
engineer rather than a wireman. If you dislike
study, or are positively denied the chance of at-
tending school, by all means embrace the means
of study offered by the correspondence schools,
and it may be that perseverence, though accom-
panied by late hours and diminished vitality,
may enable you to win recognition and promo-
tion.

478. Steam-Jet Static-Electricity. D.A. M.,
Sligo, Pa., asksj(l) Why the different position of
the steam valve in his apparatus should make so
much difference in the working? (2) Is it pos-
sible to put a special winding on the armature
of an alternating current dynamo, suitably con-
nected to a commutator, and thus make the ma-
chine self-exciting,—or at least self-contained ?
Ans. (1) In the operative arrangement the valve
was horizontal, and probably some water was
carried along by the current of steam, so that the
issuing jet was wet,—a necessary condition for
the production of electricity; in the other case
the water passed along down the regular course,
and the vertical nozzle emitted dry steam only.
You could prove the point by putting some
cloths wet in cold water around the nozzle in the
latter case, so as to ensure some condensation.
(2) This was done in early machines, notably
those made by the Thomson-Houston Co. The
objection is the difficulty of insulating from the
main high voltage winding and from the insuffi-
cient number of segments in the commutator
between adjacent brushes.

479. Aagtenna. F. W. F, Brooklyn, N.Y,,
asks (1) Is there any danger of lightning strik-
ing the pole of a wireless telegra(rh outfit
mounted upon a roof? (2) How should the con-
nections of such a set of apparatus be made?
Ans. (1) Yes. (2) One spark-gap terminal is
attached to the pole, the other to the ground.

480. Zinc Castin, L. C.,, Kinsman, O., asks
if clay can be used for making the molds for
small zinc castings? (2) Is this metal suitable
for the cylinders of small steam engines? (8)
How much power will the electrical engine de-
scribed in the June, 1907, paper give, when con-
nected to six dry cells? Ans. (1) What is
called “ French ” clay is used for making rubber
stamps, but for your purpose you will find that
plaster of Paris molds, thoroughly baked, will
answer very well. Considerable use is made of
ordinary foundry molding ‘“sand” in making
zinc castings. (2) For a toy it might be tolera-
ble, but there would be considerable difficulty in
maintaining the lubrication. Further, there is
considerable difficulty in obtaining castings free
from blow-holes. (3) At most the motor would
just run itself. The machine there described is
referred to, and illustrated with a cut, in the
January, 1907, issue, in the chapter on electrical
engineering. The defects of this construction
are there pointed out, and no one would now
think of building one for other than purposes of
curiosity.

481, Induction Coil. T. B. D., Butler, Pa.,
asks (1) What length of sparks will an induction
coil of the following dimensions give? Core 14"
dia., 8" long, wound with 5 layers of No. 15, and
secondary with 1% lIbs. of No. 31. (2) What
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should be the dimensions of coil and winding to
enable messages to be sent 42 miles? Aws.
(1) Even with more data than you have given,
it is almost impossible to predict the output of
an induction coil. The degree of softness, and
effectiveness of separation from the iron \\ires,
the rapidity of the break piece, the amount of
battery power, size of condenser, and quality of
insulation all enter, and even 'with the same
materials, no two persons might get the same re-
sults. The best we can do is to refer you to the
excellent article in the July, 1907, issue, on the
construction of a 4”-spark coil; vours would not
give so long sparks, but would be rather better
adapted for wireless telegraph operation. Do
not, however, use more than two lavers of wire
in the primary,—otherwise the self-induction,
which increases as the sgware of the number of
turns, will prevent sufticient sharpness in the
breaks of the circuit. (2) From the reasons
just given, we could not assume to specify any
particular dimensions.

482. Small Steam Boiler. T. C., So. Chicago,
11, asks (1) Where can 14" dia. brass tubing be
obtained? (2) What size of steam Dboiler is
needed for an engine 17 stroke, 3,” bore, and
what sort of fuel would be suitable?  Ans. (1)
Almost any large hardware dealer carries such
stock ; you could find a host of addresses by con-
sulting the city directory. Scars, Roebuck &
Co., in Chicago, undoubtedly could supply
almost any size.  (2) An excellent boiler for
such purposes can be made from a mercury
flask ; such vessels are made of wrought iron,
and consequently are very strong: they hold
nearly a gallon.  With an allowance of about
half an inch of free space all around and a vent
at the top, the flask could be covered with
plastic asbestos, and heated by gas.

433, Rheostats, J. C. H.. Hamilton, O., asks
(1) What should be the resistance of each of
the steps of a starting rheostat suitable for use
with the T hop. motor deseribed in the October,
1907, nember?  (2) When using  two such
motors on the same circuit, will a separate rheo-
stat for each be necessary?  (3) It one is used
as a generator, the other as a motor, will two
rheostats be necessary?  (4) What is the best
book on the market describing rheostats? 1.
(1) There necd be but b or 6 steps, with about
10 ohms total resistance, and let each successive
step cut out about one half the total remaining;
the' resistances will then be, between contacts,
5. 2.6, 1.3, .63, .32, and .15 ohm, respectively.
The hich resistance coils can be of finer wire
than the low ones.  (2) Yes, one for each motor,
(%) Yes, but the one for the field of the genera-
tor should be quite different from that used to
start the motor.  This should have a resistance
equal to that of the shunt field winding, of Ger-
man silver wire of the same size as the winding,
but divided into as many equal steps as possible,
—not less than 20, (4) We do not know of any
book on this subject.

484, Design of Small Motors. C. F., Sedalia,
Mo., asks (1) How many lines of fnrce per
square inch are usually allowed in the design of
25 to 100 watt dynamos?  (2) How many circu-
lar mils per ampere are allowed in armature and
fneld winding? Aus. (1 809 to 10,000, (2)
350 to 400 in armature and twice these numbers
in field.
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485. Telephone Bell. R. T., Topeka"Kan.
asks (1) Is there any way a common electric
doorbell can be attacred to a modern telephone
without rewinding the coils? (2) Is there any
way to re-invigorate the carbons of a battery?
(3) Whatis the best kind of battery to use for
sparking a gas engine? Auns. (1) We do not
entirely understand your cuestion.  If the dis-
tance through which the bell is to be operated is
considerable, you will not find it practicable to
use the common make-and-break bell atall—too
much battery power would be required. The
magneto generates about 75 volts, and since the
current is most conveniently and reliably alter-
nating, you need a polarized bell 10 be respons-
ive to it. (2) It is not the carbon that deteri-
orates, but the depolarizer,—the black oxide of
manganese: the carbon itself is so cheap that
you can as well renew the entire element. (%)
Dry cclls are largely used, notso much, we think,
trom their cheapness, as from their convenience,
It is quite likely that Fuller bichromate or Fdi-
son-Lalande cells would really be cheaper to run,
but for continuous use the sparking should be
done by a dynamo.

486, Magnehc Permeability. R.]. F.. Danville,
Ky., asks (1) What is meant by this expression.
(2) What is meant by magnetic pressure > (3) A
magnetic circuit is made of a ring, z0) centime-
ters in extended length, of 50 sq. centimeters
section ; the iron has a permeahility, at a flux
density of 10,000 lines per sq. ¢. m., of 1,060
there is an air gap 1 c.m. long, polar faces being
of the same area of cross section as bar. What
magnetic pressure would be needed to produce
a total Hux of 500,000 lines across the gap? (4)
Three wires, of 2, 6 and 8 ohms resistance. re-
spectively, are connected in series, and to the
terminals of a battery that gives a pressure of 2
volts: What will be the potential between the
several junctions? cfxs. (1) The quality, usualiy
with reference to iron or air, that signifies the
ability to transmit magnetism, just as the word
conductivity is used when speaking of currents
of clectricity. The scheme is to regard magnet-
ism as flowimg in a circuit analogous to the clec-
tric circuit. Alr st tken as of unity permeability.
and the iron vou mention is 1,000 times as "-md
for conducting magnetism as the air. (2 'l'hL
pressure that ‘tends 1o drive magnetism, just as
electric pressure drives (Iutmm A common
niane is - magneto-motive for(‘e at once
recognized as analagous to *electro-motive ”
force. The numerical value of magnetic pressure
is 1.25 times the number of ampere turns. i)
Tgnoring leakage, which would somewhat com-
pllc.lte the problem, you would require BLON
ampere turns.  For a practical case you would
need to enlarge the faces of the poles so as to
reduce the flux density to a much Jower value;
shortening the air gap would also be proper. f)
You did not state the internal resictance of bat-
tery, so no exact computation can be made of
the current that would flow, but assuming that
the difference of potential was kept at two volts,
—as would closely be the case if a storage cell
was used, the current would be .125 ampere.
Starting from the positive pole of cell and num-
bering the junctionsas 1, 2.3 and 4, respectively,
the (lirt'crcncc of potential between 1 and 2 will
be .25 volt; between 2 and 3, .75 volt; between 3
and 4, 1 volt; between 1 and 3, 1. volt and be-
tween 2 111(14 1.75 volts.
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487. ‘Telephone Transmitter, 1. K., Boston,
Mass., asks (1) What is the difference in the
construction of a telephone transmitter for use
on the central energy system and that on the
former, or local battery, system? (2) What
number of dry cells should be connected in series
with primary of induction coil and the regular
transmitter, and give the loudest transmission
without heating the carbon filling > Would this
number work with the coils for both systems?
Ans. (1) [tis difficult to keep up to date with
all the variations constantly coming in with tele-
phone engineering, but our data show the princi-
pal ditferences in the matter of ratios of the coil
windings, etc., rather than in the transmitters,
With the local battery, the resistance of the car-
bon plates and granular filling was about 10
ohms, primary of induction coil, .5 ohm; when 4
volts,—from two Iuller bichromate or two or
three sal-ammoniac cells,-—— were impressed, a
current of .23 to.3 ampere would low ; under the
influence of the speech, the resistance of the
carbon would change from the normal 10 ohms
to almost any value between 5 and 30, Our in-
formation shows that just about that same cur-
rent is ordinarily allowed on the common battery
svstem. (2) Two or three in series should suffice,
but to make the speech stiJl more audible you
could put a second or even third set in parallel
with first.

4%3. Magueto Dynamo. J. A. H,, Attica, Ind,,
asks (1) What is the matter with his dynamo?
It has a 2-bar permanent magnet, and 12-slot
laminated armature; it will not generate. How
should tests be made to find the fault? (2) Will
a Wimshurst intluence machine operate a Geiss-
ler tube? Aus. (1) Quite a number of things
may be at fault.  Drive the armature at not less
than 2000 rev.. and shift the brushes to various
positions, having them connected together
through some resistance, say with a bit of very
fine wire. If no current tlows, you can be sure
that the armature is wound wrongly, and it must
be done over. 1f the winding was right, but
some fault was in the commutator, there would
be evidence in the form of heat and smell
(2) Yes.

439, Small Mbotor. A. F. M, New Decatur,
Ala., has a *Success” Dynamo-Motor, sold by
the Arrow Electric Co., but it will not generate,
unless the ficld magnets are excited by a battery
current. He asks (1) How can use of batteries
be dispensed with, and set allow the machine to
work ? (2) Could this machine have itsarmature
short-circuited, and be run as a repulsion motor
from alternating currents?  (3) Docs lightning
ever strike the aerial of a wircless telegraph svs-
tem, and if so, how can that danger be avoided ?
Ans. (1) Perhaps some injury has come to the
machine since it left the factory. or it may be
that you do not rotate it fast enouch. For the
reputation of the builders, you ought to commu-
nicate with them direct.  if the held magnet is
built of sheet iron, the chances forits being able
to dispense with battery excitation are not good;
such material retains no magnetism for starting
the building-up process involved in a successful
dynamo. Some solid iron is really necessary.
For a motor, the entire sheet iron construction
is admissible, and for alternating currents, im-
perative. Still, your machine has two few poles,
and insufficient insulation to admit its sate use
as a repulsion motor. (3) Yes, butno messages
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can be sent during a thunderstorm, and the aerial
can be left grounded.

490. Condenser. A. A., Orange,/N.Y, asks
(1) How to compute the area of tinfoil necessary
for a given.size of spark coil? (2) Where can
literature be obtained describing coils made of
bare wire? (3) Where can castings be obtained
for the 1 h.p. dynamo described in the Oc oher
issue? Ans. (1) The essential data are so hard
to get that the most practical method is to ex-
periment with various numbers of sheets. (2)
They are not frecly described, but are made by
the Varley Duplex Magnet Co., Phillipsdale,
}E.I. (3) We do not know of anyone selling
them.

491. Alternating Currents for Induction Coils.
J. H. F., Williamsburg, Va., asks (1) Can an
alternating current dynamo be used for operat-
ing an induction coil, and give oscillations of
high frequency. (2) How are incandescent
lamps lighted by alternating currents? (3) Who
is Del‘orrest, and what is his connection with
wireless telegraphy? Anus. (1) Yes, with special
provisions. This is the regular method of oper-
ating over long distances. (2j Read Chapter
XV 1L in the enginecring series, in the Novem-
ber issue. (3) Dr. Lee DeForrestis the inventor
and promoter of a system of wireless telegraphy
that has several highly ingenious and well work-
ing peculiaritics. The receiver is of most note.
He claims ability to operate signals at a high
rate. )

492, Civil or Electrical Engineering. J. S.
Webster, S. D, asks what is the average salary
obtained by a civil as compared with an electri-
cal engincer? (2) Which of the two lines would
we advise him to follow?  Axs. (1) We do not
know, but think there is very little difference.
(2) If vour entire sclection depends upon which
wll bring in the most money in the shortest
time, we advise you to enter neither field. Selec-
tion of a life profession should be made upon
higher grounds.  Unless you are so wrapped in
a subject ps to have it your principal thought,
that though diverted by rewular studies and em-
ployments, vou always think, eat and sleep with
that one tield of work ever in mind, vou will be
sure to become a day servant, or mediocre en-
gineer. Success is attained by most people only
with a Dlindness for fixed hours of labor. and a
determination to solve the hardest problems.
Successiul men realize the hard steps by which
they have trod, and usually advise younger
aspirants to seck some other line of work, but
the best a man can do is to find some such per-
son, and persist in entering his employ.

403. Igniter Dynamo. S. B., Minneapolis,
Minn,, asks why his igniter dynamo, fitted with
commutator and ficld winding, will not operate a
small motor? _fus. Yoursis probably a shunt
dynamo, and the motor has a low resistance.
Just as soon as you connect the latter, the field
of dynamo probably loses its magnetism. If
this is the case, you can remedy it by inserting a
resistance in the armature of motor, until some
counter electromotive force is developed. This
is the regular method for starting any mator.

Lots of pcople go to work Monday
morning fceling completely worn out by
their Sunday rest.
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Correspondence

WINNIPEG, CANADA, Nov. 20, 1907.
Editor Electrician and Mechanic.

Sir: A sample copy of your magazine, ELEC-
TRICIAN AND MECHANIC of October, 1907,
came into the hands of the writer the other
day, and on looking over it he noticed your
column of questions and answers. One in par-
ticular, No. 358, Soldering Aluminum, the writer
begs to differ with you as to soldering alum-
inum, and herewith encloses directions for doing
so0, trusting it may be of use to you.

Use an alloy, consisting of 1 part of alum-
inum, 1 of phosphor tin, 11 of zinc and 29 of tin.

To avoig the loss of the more volatile of
these metals the aluminum is melted first, then
zinc is added in small quantities, then tin in
small pieces and lastly the phosphor tin.

For the soldering an acid is used, but the
surfaces to be joined are first covered with a
thin coat of solder (alloy) in the usual way, and
then brought together and heated with the
soldering copper, blow pipe or torch until

solder already upon them is melted, when pres- -

sure is applied and the joint made.
Aluminum must be heated to about 660 de-
grees F. before it can be soldered.
Yours very truly,
W. C. HELLIWELL.

CHICAGO, ILL., Dec. 7, 1907.
Editor Electrician and Mechanic.

SIR: Notwithstanding the immense amount
of publicity which has been given to Esperanto,
the international language, I find that at this
time not more than one-tenth of the people of
the United States have even a vague idea of
its purpose and scope, and perhaps not one in a
hundred has a reasonably definite conception
of it. As a sort of counter-irritant to the irre-
sponsible criticism which is occasionally cir-
culated by the uninformed, I have printed for
free distribution a second edition of 100,000
copies of a small primer, ‘ Elements of Esper-
anto,” setting forth the grammar, word-con-
struction and purpose of the language, and will
mail a copy to any person who requests it, send-
ing stamp for postage. While you may not be
personally interested, there are thousands of

our readers to whom this movement for an
international auxiliary language, which now
covers every country on eartk, will appeal as
something more than a fad, and they would
appreciate your givinF publicity to this letter.
Cordially yours,
ARTHUR BAKER.
CHICAGO, ILL,, 1239 Michigan Avenue.

Book Reviews

THE Boy ELECTRICIAN, or the Secret So-
ciety of the Jolly Philosophers, by Edwin J.
Houston, Ph. D. Illustrated, 826 pages. Phila-
delphia, J. B. Lippincott Co., 1907. Price, $1.50.

The author, who is well known as having
written many excellent text-books on various
electrical subjects, has in this interesting volume
made a most attractive book for boys. In the
form of a story which describes the doings of a
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group of active and lively schoolboys, it imparts
much electrical information. Not only do the
boys perform many entertaining and instructive
experiments on electricity, but they learn all the
great principles of the science, by means of
visits to electrical plants and workshops under
the guidance of those who are well able to
instruct them. The book is never dry, butisa
good story, full of boy life and action, as well as
scientific interest.

WHYS AND WHEREFORES OF THE AUTO-
MOBILE. A simple explanation of the gasoline
motor car, prepared for the non-technical reader.
102 illustrations. Cleveland, The Automobile
Institute. Price, $1.00.

For the benefit of the reader who wishes to
know all about the details of operation and the
principles of construction of the gasoline car,
and is not able to understand the highly tech-
nical longer treatises on the subject, this valu-
able little book has been prepared. It takes as
a standard a gasoline car with vertical, four-
cycle, four-cylinder, water-cooled motor, mul-
tiple disc clutch, sliding gear transmission, and
shaft drive, and describes it in detail, first the
essential, and then the incidental parts. Every
one owning or interested in motor-driven cars
should own a copy.

WIRING DiaGraMs. A Handy and Relia-
ble Source of Information on Circuits and
Connections, by E. W. Smith. Philadelphia
Book Co., 1908. Price, 26 cents.

This little book is a pocket manual which
will help any practical electrician in his every
day work. ¥t contains a well-selected list of
diagrams on bells, telephones, telegraph, gas
lighting, induction coil, electric lighting, stor-
3ge .}mttery system, dynamo connections, and

etails.

Catalogues Received

The following catalogues have been received
from various sources as indicated below. The
will be sent to any interested readers who wi
apply by letter, including return postage. Do
not write on a postal card if you wish your re-
quest to be attended to, a,ndy mention ELEc-
TRICIAN AND MECHANIC.

Electro Importing Co., 87 Warren street, New
York City. Modern Electrics, Catalogue No.
4. List of small electrical apparatus for experi-
mental work, and especialf;’ full on wireless
telegraphic apparatus. Contains numerous
directions for experiments in electricity. Post-
age 2 cents.

Clauss Shear Co., represented by U. J. Ulery,
T Warren street, New York City, Catalogue No.
34. An excellently printed and very complete
catalogue of a very strong line of edge tools,
comprising all kinds of shears, scissors, tailor
shears, tinner snips, pruners, razors and strops,
automatic safety razors and stroppers, serrated
knives, and other forms of cutlery. The goods
are furnished at retail or wholesale by the New
York agents, and the postage on the catalogue

is T cents.

Frank Mossberg Co., Attleboro, Mass.,
Catalogue No. 10. Wrenches, bicycle and
automobile bells and gongs, manicure goods,
advertising novelties, electrical reels and spools,

metal stampings, punches and dies, etc.

C—— .\
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A Fountain Pen

is useful to every one. It is
something which once used,
can scarcely be dispensed
with. We have made ar-
rangements to secure as a
premium one of the best
fountain pens on the mar-
ket. This pen is first class in
every respect, and is made
by a firm of the highest
reputation. Every pen is
fully warranted, and your
money will be refunded
without question if you are
not fully satisfied in every
respect. One newspaper in
California has sent out be-
tween fifty and sixty thous-
and of these pens, and never
had one returned.

The pen is of 14 karat gold,
with a chased rubber barrel of
the best construction. Each pen
is packed in a box with filler and
full instructions for use.

These pens are never retailed
at less than $1.25, and some
dealers charge $2.50 for them.
We have contracted for a large
quantity, and ‘so are able to
make the low price of $1.75 for
the penand a year’s subscription
to ELECTRICTIAN AND MECHAN-
I1C. Remittance must be made by
money order or express order.
If sent in cash it is at the risk of
the sender. Stamps will not be
accepted. If eight cents addi-
tional is sent, we will register
pen and guarantee safe arrival.

@ 25 cents for magazine postage
must be added on Canada and
Boston subscriptions, & 50 cents
on foreign subscriptions.

Sampson Publishing Co.
6_BEACON ST., BOSTON, MASS.

$1.00 BOOKS

POWER STATIONS AND TRANSMIS-

SION. By G. C. Shaad. 160 pp., 43 illas.
-~ For Electrical Workers in general.
ing application of electricity to power
and lighting purposes, and for ‘domestic uses,
renders the subject one of the greatest importance.
This volume embodies practical experience of the
best authorities, and should be in the hands of
every electrical worker.

STEEL CONSTRUCTION. By E. A.Tucker.
300 pp., 275 illns, ____........._.._ An up-to-date
work for Architects, Contractors, and Civil En-
gineers. Steelhas largely supplanted wood in the
erection of all but the smallest structures. A
knowledge of the types and strength of various
steel members, methods of framing them together,
etc., is essential. This book covers every phase
of the use of steel in structural work.

STEAM ENGINES. By Walter S. Leland
and W. B, Snow. 150pp.,63illas. ... .
For Engineers, Firemen, Machinists, Oilers, and
Shopmen in general. There is perhaps no inven-
tion so familiar to everyone as the steam engine,
which is at the same time so little understood in
details and principles of operation. With this
manual at hand, however, even the novice can ge:
a perfectly clear knowledge of every detai!

VALVE GEARS AND INDICATORS. By
Walter S. Leland and Carl S. Dow. 150 pp.,
105 illus. ........................ Two books in one, giving
a remarkably clear explanation of details tao
seldom understood even by enginemen them-
selves, but absolutely necessary to the complete
efficiency of the engineer.

STRENGTH OF MATERIALS, By Edward
R. Maurer, 140 pp.,58 illus.... Awork
of great value to Architects, uilders, Steel and
Concrete Workers, and all who have to do with
any kind of material used in construction. will
enable one to avoid the disastrous co
that frequently result from mistakes.

q

CONTRACTS AND SPECIFICATIONS.
ByJas.C. Plant. 130 pp., numeroas drawings and
illas. ....eeeeeeee A working manual of forms
and mcthods for Architects Contractors, and
Owners. The duties and reponsibilities of each
are fully explained. Forms of public and private
contracts. specifications, etc., are given.

THE ELECTRIC TELEGRAPH. By Chas.
Thom and A. Frederick Collins. 150 pp,
8lillus. ............. Carries the beginner along
by easy stages to a complete mastery of the
subject, from the ground principles to the most
complicated devices of multiplex and wireless
telegraphy. Also commercial office methods, use
of codes, ciphers, etc.

SAMPSON PUBLISHING CO.
6 Beacon St. Boston, Mass.
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BOYS, MAKE MONEY

THIS MARVELOUS

Automatic Cylinder
Printing Press

exactly like the big presseg used by the
Ncwspapers, and complete outtit

GIVEN AWAY

We have made hundreds of boys

You can make lots

g of money with this
splendid printing
ress and outfit,

ou can print all

the posters or announcements for your
Sunday School. programmes, business
cards, letter heads, circulars, fur the
ocer or butcher. Thoe press does
cautiful work and you can learn to he

‘])rluter and make lots of mouey be-
side

$9.00 MADE BY ONE BOY I

ECONOMY MATL ORDER CO.
- 8356 LEONARD ST.
W YORK CITY,
DEAR SIRS :

The printing press you sent me s
working eplendidly, Last week I made
$9, prmtlug posters for Mr. Winters the
butcher. never got anything before
for so little work. Thank you for giving
me such a lovely present, I remain

Yours truly
Harold Parmley, Wyckoff, N. Y.

happy by giving them, absolutely free,

this magnificent, automatic cyllnder
printing press. ltis exactly like the big
presses wed by the large newspapers in
New York Clty. and will print as well.

We give the press complete as you see in
the picture with allthe outfit, which includes
a large roll of paper on which you can print
announcements, programmes,
price lists, or anything that youmight wish
as well as cards or posters, we also give
you a large font of type, a supply of ink, a
package of cards, a pair of tweezers, bmnzmg
cotton and a box of gold bronze,

OUR OFFER: All you have to do to

this beautiful printing press free and all 51“

bottom of this advertisement that is all. Write
your name and address very plainly on the
coupon, cut or tear the coupon out and mail

have ever seen, pretty enough to be worn by the most stylish dressers in New York City.
Now all we want you to do is to hand these pieces of jewelery out to your friends at the
absurdly low price of 10 cents each. This is very simple and easy. You will find it a very
ress and all the supplies. In an hour or so you can

jewelry among your friends and collect only 10 cents from each one, only
J the $3.00 to us and we will at once ship you absolutely free, the mag-
nificent printing press and outfit, entirely free.

simple way to get this splendid printi
distribute all of the o yous
$3.00 in all. Sen

it to us to-day. We will then mail you thirty
of the most beautiful pieces of jewelry you

I want your free Printing Outfit,

of Jewelry on credit.

Name......cooevinivinreineeninnnnen.

Address

State......

Google

....................... sesisascsescsscrnocnn

THE ECONOMY CO., DEPT. E. 33-35 I.EI]HAHD ST., NEW YORK

Please send at once the 30 pieces

supplies we give with it, is to send us your
name and address on the free coupon on the
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PRACTICAL

25c BOOKS

Telephones and Microphones. Making and
using simple forms of telephonss and microphones,
with 291llustrations.

Model Steam Engine Design. A handbook for
the Designer of small Model Steam Engines, including
original tables and calculitions for speed, power, pro-
gnrtions of pumps, comlmund engines, and valve

iagrams. By RoserT M. DE VIGNIER. Contents
of Chapters: 1. Various Types. Speed of Model En-

ines. 2. Power Calculations. Materials. 3. Feed

umps. 4. Compound Engines. 6. The Valve Dix-
%r;\m. 6. Engine Layout. Patterns. 102 pages, 34
1llustrations.

Model nateam Engines. How to Understand
Them and How to Run Them. By H. GREENLY. In-
cluding examples of stationary, locomotive, portible
and marine engines. With different kinds of boilers
and methods of getting up steam, as well as engine
details and valve mechanisms, etc. 87 pages and 8
illustrations.

Model Kallways, by W. J. BAsSETT-LOWKE.
Contents: Choice of size and gauge; clockwork, steam
and_electric locomotives; miniature railways; the
model locomotive; tin rail formations; scale model
permanent way; modei railway signals and signalling ;
model stations, rolling stock, etc.

Brass and Iron Founding. By Joseph E. Dan-
gerfield. The leading ojerations “are described
step by step in connection with casting from patterns
made as in ** Pattern Making,” for the construction of
a lathe as in “ Building a Lathe,” with a few other
examples.

rattern Making. DBy Joseph E. Dangerfield.
Methods explained step by step In connection with
the actual patterns.

Building a Lathe. By A. W, Burford, AM.I.C.E.
The minuti® of preparing, assembling and finishing
the casting as per “ Brass and Iron Founding,” trom

patterns built as per ** Pattern Making,” to form a
workmanlike lathe for a mechanic,
How to Build a Gasolene Motor. By James

F.Gill, B. Sc. Mechanical and electrical details made
clear, and the steps in building a motor cycle fully
given

How to Bulld a Bicycle. By H.R.S. Williams.
Step by step in the building of a machine for foot
power, and of one for use with a petrol motor as de-
scribed in ** How to Build a Gasoline Motor.”

Mechanics for Young America, FHowtobuild
boats, water motors, wind mills, searchlight, burglar
alarm, ice boat, water bicycle, cabins, camps, clocks,
fishing tackle, kites, model railway, etc.

The Beginner's Guide to the Lathe. An
elementary instruction book on turning in wood and
metal, by ¥’ MARSHALL, 76 pages, 75 illustrations.

Metal Working Tools and Their Uses. A
handbook for young mechanics and apprentices.
Shows how to use simple_tools required in metal work-
ing and model making. Illustrated.

Tools and Their Uses. Describes the more com-
mon tools for wood and metal working, with instruc-
tions how to keep in order, tosharpen, and to use
them, with a numH)er of hints on home-made tools.
Tlustrated

Standard Screw Threads.
ard Screw Threads and Twist Drills.
Illustrated.

Threads and Thread Cutting, by CoLvin-
StAaBEL. This clears up many of the mysturies of
thread-cutting, such as double and triple threads, in-
ternal threngs, catching threads, use of hobs, etc.
Contains a lot of usetul hints and several tables.

Turning and Boring Tapers, by Fren H.
CoLVIN. A plainly written explanation of a subject
that puzzles many a mechanic.  This explains the dif-
ferent ways of designating tapers, gives tables, shows
how to use the compound rest and gives the tapers
mostly used.

A Guide to Stand-
(Small sizes.)

Drafting of Cams, by Louts RovirLLion. The
laying out of cams is a_serious problem unless you
know how to go at it right. This puts you on the
right road for practically any kind of cam you are
likely to run up against. %t's plain English, too.
Mechanical Drawlng. simply explained. Use
of instruments, reading and setting out grawings. ink-
ing in ana finishing, drawings for reproduction, letter-
inﬁ with 44 illustrations. .

ow to Read a Workshop Drawing. By W.
Longland. The methods and conventior:s of mechan-
ical drawings explained and illustrated for students,
young draughtsmen and machinists. A

Draughtnmanshl'p. by JOHN BrLAck. This little
manual 1s intended for limse who desire some little
knowledge of architectural drawing and to whom the
study of the larger treatises woufd not be suitable.

Drawing Instruments, by an Old Draughtsman.
A treatise on the use and c.re of drawing instruments.

The Slide Rule and How to Use It, by FRED
T. HorGsoN. This is a compilation of explanations
rules and instructions suitable for mechanics an
others interested who wish to master the use of this
time-saving, calculating instrument.

The Engineer’s Slide Rule and Its Appliea-
tions, by WiLLiaAM TONKES. A complete investiga-
tli{or; of the principles and uses of the Engineer's Slide

ule.

Practical Electrics. A universal handy book on
everyday electrical matters, includitg conrections,
alarms, batteries, bells, carbons, induction and re-ist-
ance coils, dynamos, measuring, microphones, motors,
telephones, phonographs, photophones, etc. 135 pages,
126 illustrations.

Gas and Oll Engines. A practical handbook on,
with_instructions for care and running. Illustrated.
A fullexplanation of the parts and working of these
popular motive powers.

Soldering, Brazing, and the Joining of
Metals. By Thos. Bolas, F.C.S., F.I.C. Full in-
structions for making and using soft and hard solders,
and for joining man}' kinds of metal uncer varying
conditions, With illustrations of the tools, various
methods of soldering, brazing, etc.

Brazing and Soldering, by JAMEs F. HOBART.
A complete course of instruction in all kinds of hard
and soft soldering. Shows just what tools to use, how
to make them and how to use them.

How a Steam KEngine Works. By W.E. M,
Curnock. The principles, terms, and calculations
that underlie the de.siiur}ing and working of steam en-
gines are clearly explained, with diagrams,

The Locomotive, simpiv explained. A first intro-
duction to the study of locomotive engines, their
designs, construction and erection, with a short cate-
chism, and 26 illustrations.

Simple Sclentific Experiments. How to
form_ entertaining and instructive experiments with
simple home-made apparatus, with 59 illustrations.

Slmple (hemical Experiments. A series of
instructive exg‘eriments in inorganic chemistry. By
T. THORNE BAKekr. Describes how tofit up a labo-
ratory and »ppar. tus cheaply, 2nd how to make numer-
ous interesting and instructive exjeriments.

Simple 'botegraphic Experiments. A series
of instrective experiments in Practical Photography.
Ber. T. BAKER. 68 pages, 14 illustrations.

he Slide Valve, simply explained, by W. J. TEx-
NANT. Revised edition, considerably enlarged. A
first-rate hittle book for locomotive and stationary en-
gineers, firemen and all interested iu the slide valve.
&'Fages.dl illustrations.

he Fireman’s Guide to the Care and Mana
ment of Boilirs, by KARL P. DanLstrROM, M.E,
covering the following subjects: Firirg and F.conoms
of Fuel; Feed and Water Line; Low Water an
Priming: Steam_ Pressure; Cleaning and Blowin
gn k’ General Directions.” A thoroughly practica’

ok.

SAMPSON PUBLISHING COMPANY

6 BEACON STREET

BOSTON, MASS.
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xviii ELECTRICIAN

SALE AND EXCHANGE

Advertisements under this heading, without display,
two cents per word, cash with order, minimum 50 cents.
Black-faced type, 4 cents a_word, minimum $1.00.
Exchange advertisements will be inserted for sub-
scribers once in 12 months without charge, subsequent
insertions one cent a word.

Exchange — Gasoline engine, dynamo, motors, wire-
less outfit, induction coils, water motors, and pigeons for
sale, or will exchange for chichens. Box 780, Trenton, N.]J.

AND MECHANIC

Motorcycle Engines — Build your own engine. (Our
3 h.p. engine is the best on the market. Capable forsmall

wer of any kind. Will srnd complete set of blue-prints
or 40 cents postpaid. H. McCoy. Sandusky. Ohio.

Formulas for Recharging Dry Batteries and re-
newing Old Files 15 cents each, or the two for 25 cents.
Box 34, Sandusky, Ohio.

‘Wireless Telegraphy — Make your own instruments.
Instructions with plue-prints, for making, sending and re-
ceiving apparatus sent on receipt of 25 cents (no stamps) .
R.F. mewell, Box 619, Lima, Ohio

‘I make drawiogs, tracings, and blueprints. W.D.
Tappan, Watervliet, N.Y.

Boys’ Four-inch Water Motor for running dynamo,
fan,dpolishing lathe, emery wheel, etc., prepaid for $1.00.
Send money order or registered letter, no stamps. Hydro
Motor Co., 148 West George St., St. Paul, Minn.

Wanted — A whet-stone, slide-wire bridge, or ohm-
meter, will buy or exchange some electric goods for it, if
the price is right. Virgil Aldrich, Beaver City, Nebraska.

For Exchange — One small air compressor can be
converted into sm.ll gasoline engine, with smallamount of
work. Will exchange for anything in the dynamo line.
Write for particulars. Ernest Pile, 3¢ E. South St.,
Somerset, Pa.

Polarity Testing Paper— The greatest novelty in
the electrical line. Send ten cents for sample to H. M.
Nichols, 26 Congress St., Lynn, Mass.

For Bale— Model dynamo castings 14 and %4, h.p.
Photos for stamp. Crihfield Motor Works, 225 3d St.,
Lincoln, Ills,

One Knapp Electric Locomotive, 4 V, £3.75 new.
One Eureka telegraph sounder and key, $1.75, new. <end
for list. Quaker Electric Co.,5726 Ontario St., Austin Sta.,
Chicago, TlI.

«“ ETHERLINE'" WIRELESS OUTFIT — The
latest out. Nend a stamp for particulars. Do it
now. Robert C. Denny, 505 Norton Ave., Kansas
City, Mo.

Student’s Electric Motor — The simplest, most pow-
erful motor of its size on earth, is 3 inches high, one bear-
ing, no commutator, any one can make a large one after
this pattern; no lathe required. Runs 40 hours on one
go(id”c}ry battery. Price %5¢c. Paul M. Janke, Mt. Car-
mel, I1L

Sale or ExchnnFe—Books by Edward 3. Ellis, Early
Days in the West, also other story books. R. A. Crihfield,
225 3d st., Lincoln, IlL

¥or Sale—One relav £2.00, one key $1.00, one sounder
$1.25, one arc light stereopticon $15.00, one shocking coil
complete 757, one 80 watt dynamo $9.00, one reversing
switch 10c. Write G. W. Andrae, 541 Clark St., Stevens
Point, Wis.

For Sale—One pyrography outfit, with box, two
needles, double rubber bulb, and’ tubing, used but a short
time, $2.50 ; also a high spe d, reversible steam engine, %
in. bore, and one in, stroke $3.50. Maurice Taylor, Box
110, West Unity, Ohio.

R-U 1 hes700y of ELECTRICITY

Limited offer.  Omne Set (No. 1) Comprising 10 Leading Instrunients
S50, Junior Set (No. 2) 7 instruments $.50.  For arculars, address
PALMER ELECTRICAL INSTRUMENT CO., 38th
Street, above Market, Phlladelphia, Pa.

Agents an Make $10 per Day selling our bur-
nished gold and silver letters for office windows, store
fronts and glass siens. Anyone can apply these letters by
tollowlnfz directions sent with each orcer. Write for our
8-page illustrated circular. S. H. Parrish & Co., Clark
and Adams Sts., Chicago.

Increase the Efficlency of Your Wireless In-
struments 6007, bf' usit g tuned circuits. My blue-

rints of standard wir:less telegraph diagrams show how.

()mpl;it(e1 set, 75¢. W. C. Getz, 645 N. Fulton Ave., Balti-
more. Md.

Blacksmiths—Young men who wish to become master
mechanics and expert tool workers may do so in a very
short time by using Toy’s Trcatise on new steels, explain-
mF how to work trhem, with 75 new methods for working
alf difficult jobs. Ten receipts for making your own com-
pounds for welding ditferent kinds of steel solid. Thermite
welding fully explained: also two colored tool tempering
charts; chart A" expliins all annealing and hardening;
chart B explains both sci-ntific and plain tempering to a
standard. Neatly arrangedin pamph&et form for the small
price of 1, Valuabl sample free. W. M. Toy, Sidney,
Ohio. P.S.—Get in line for big salaries later; good black-
smiths are scarce.

Sell or Exchange -1 5-0hm telegraph instrument; 1
Perrett motor or generator : 1 Manhattan fan motor ; U.S.
and foreign f)o%t:u:e stamps mounted on sheets: wire,
switches, carbon-sal-ammoniac cells, telephone receiver,
electrical books and magazines. Raymond Caldwell, 2104
Florida Ave., Tampa, Fla.

What Have You to Exchange for 1. C. S. course in
electricity, and Hawkins’ complete set of books? Course
and Hawkins considered together or separately.  Address
O, Baxter, 634 61st St., Oakland, Calif.

For Exchange—275ditferent U.S, postage and revenue
stamps and album, some old and rare, and about 4.000
duplicates to exchange for lathe or anvthing mechanical.
Write R. C. Morse, Box 147, Foxboro, Mass.

For Fxchange—A &.00 hand printing press, nickel-
plat d skates (100;), and books: for a good motor or dyna-
mo, or something electrical.  Floyd Foster, Ashland, Ky-

Google

Pencll Pistolt Exclurivelya

weapon for defense; rize of pocket

s knife; a protection against hold-

¢ & ups. 32cahber. $1.50, prepaid.
3 Q. 8, \'lobber.m"

BOX 570
PRINT lNG 100 T.etter Heads, 1M Envel-
opes. 100 Cards, all three for
$1.50, postpaid.  Visiting Cards 100 for 35c, Shipping Tags 100 for
40c. Samples 2c. 100 Billheads or Statements, 30c¢.
RICHARD ELLIOTT, Box 1376, §t. Louls, Mo.

COIL

FOR WIRELESS TELEGRAPHY

B1Q S8PAAKS ON 4 DRY CELLS

No. 114, ONE INCH SPARK . . . $10m
No o #H1L T INCH SPARK . B . . . . 14 .00
No. i, L INCH SPARK . . . B . . . T
Many Other Styles at various Prices.  Nustrated Circulars, FREE

Ask the HEAD of the SCIENCE Degf. at YOUR
) SCHOOL about us. HE KNOWS.
NEW ENG. COIL WINDING CO., Atlantic, Mass.

— vraoe Glbridge” mann r—
YOUNG ELECTRICAL ENGINEERS

The Midget Dynarr<) and Motor

O ey ptyser b ]

by the Inadiog schoals
wetion of medern Dynames

lamps. oper
Send ter pr-ied marter M M plating. etplode powder. otc.

FRICE AS SHOWN $7.50 WITHOUT HAND POWER $4.50
Wik each machine we send 8 vory natructive beskier. telhag how 16 porform 35 very

L__( e Cibridge Clectrical MM Co
Clrtpe, 2.

LAY USA
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XX

ELECTRICIAN AND MrCHANIC

NEW $1.00 BOOKS

CARPENTRY. By Gilbert Townsend. 50
PPy 224 tUOS.o-eere.eeeeenne...... A working manual for
Woodworkers in general. In building, carpentry
{s usually the largest and most expensive item.
This book gives complete instructions in the selec-
tion of the various kinds of lumber, construction
of the frame, floors, roof, etc.

GAS ENGINES AND PRODUCERS. By S.
S. Wyer and Lionel S. Marke. 150 pp., 90
HHuS. —oeneaaaeees Embodies the latest informa-
tion in this rapidly developing field. Ofgreat value
to Engineers, Machinists, Automobilists, etc.

MASONRY CONSTRUCTION. By A. T.
Byrne and A. E. Phillips. 140 pp., 44 illus.
....................... - Practical information for Stone-
masons, Bricklayers, Concrete Workers, etc. Eme-
bodies the latest and best American practice.

WATER SUPPLY. ByF.E.Turneaure. 150
Pp., 40illus. caueeeea.cunennn...... .. For the use of Sanitary
and Waterworks Engineers and all interested in
public health. Covers the entire field of water
supply and consumption, construction of wells,
reservoirs, pipe lines, drainage systems, purifica-
tion plants, etc.

HIGHWAY CONSTRUCTION. By A. T.
Byrne and A. E. Phillips. 140 pp., 80 illus.
....................... A complete course for Road Builders,
Landscape Gardeners, Civil Engineers, Public Ser-
vants. and all interested in the development of
better ways of communication. Good roads are
of vital interest to all progressive citizens. Meth-
ods of locating. comstructing and maintaining
roads under all sorts of conditions; grading, pav-
ing, etc.

MACHINE SHOP WORK. By Frederick W,
Turner. 200 pp., 200illas....................... Abound-
ingininterestingillustrationsand valuableinstruce
tion in the use of all sorts of tools and machines
used in the up-to-date machine shop. Based on the
study of the best approved types and methods.

\

BUILDING SUPERINTENDENCE.
Edward Nichols. 200pp.,250illus
For Architects, Owners, Contractors, and all in-
terested in building operations and trades. Plans
and details may be worked out perfectly, and yet
costly mistakes occur through lack of attention at
the proper time, hurtful to the Owner and dis-
creditable to Architect and Builder. A thorough
knowledge of common practices and materials is
essential. This book gives full instructions,

By

ESTIMATING. By Edward Nichols. 140 pp.,
35 illus.......................Contains invaluable informa-
tion for the use of Architects, Contractors, Carpen-
ters, Plumbers, and other workers in the building
trades. Very often the estimate of cost is made
in a haphazard way. This handbook tells just
how to make an estimate intelligeatly, and is so
simple and thorough in treatment as to be invalu-
ble even to the ordinary house owner,and to those
contemplating building.

TOOL MAKING. By Edward Markham. 200
pp.,325illus..__..__...._..Inmanyinstancesitisas
important that the workman should know how to
make tools as how to use them. The whole subject
is exhaustively treated and profusely illustrated.

REINFORCED CONCRETE. By Walte:

Loring Webb and W. Herbert Gibson. /50
{ ... Practical methods for
ers, Contractors, Engineers. etc.,
and all interested in the building trades. Rein-
forced concrete construction is rapidly forging to
the front as the most important development now
affecting the Building Industry and all its allied
trades. Experience based on actusl practice is
here given for the first time.

ELECTRIC RAILWAYS. By J.R.Cravath.
150 pp., 103 illus.. .... Embodies in con-
cise form the latest methods of electric line equip-
ment. The striking features in the railroad world
today are the rapid growth of trolley-line~, and the
substitution of electric for steam operation. New
problems thus confront the railroad man. This
handbook is invaluable, not only to electric-line
motormen, switchmen, etc., but to employees on
steam-operated lines as well.

SURVEYING. By A. E. Phillips. 200 pp.,
133 illus. ... A complete course of in-
struction in plane Surveying, covering all details
of actual field work. For the use of Civi' Engineers
and Students.

MECHANICAL DRAWING. By Ervin
Kenison. 160 pp., 140 illus. ........... —oenceencannn .This
work is designed, not so much as a manual for
the teacher of drawing, as a means of self-help
and self-instruction for the student. Gives com-
plete practical instruction. :

STAIR-BUILDING AND THE STEEL
SQUARE. By Fred T.Hodgson and Morris
Williams. 130 pp., 180 illus...
Complete instruction. No portion o
serves a more useful purpose than the stairway.
The entire process of construction is here ex-
plained by easy stages. The section on The Steel
Square is a complete guide to the many uses which
the Carpenter can make of this marvelously ver-
satile tool.

ARCHITECTURAL DRAWING. ARCHI.
TECTURAL LETTERING. By Bourne.
von Holst, and Brown. 200 pp., 55 illus.
[E— - Thorough instruction in the princi-
ples and methods of drafting and lettering for
architectural purposes. Includes the principles
of shading and rendering, with abundant practical
work in designing.

PATTERN MAKING.
150 pp., 250 illus...... For Wood and
Metal Workers, Moulders, etc. The various tools
and machines are described; also the different
methods of building up and finishing patterns and
of moulding. Written by a practical expert.

By James Ritchey.

MACHINE DESIGN. By Chas. L. Griffin.
200 pp.,82designs. Invaluableto Inven-
tors, Designers of Machinery, and Machine Work-:
ers in general. If workmen generally knew more
about the design of the machines they operate,
they would be more efficient in handling them:
accidents would be avoided, and output increased.
This book ought to be read by every machinist.
as a working guide to the principles and practice
of machine design. it is by far the best book
that has yet appeared.

FOR SALE BY

SAMPSON PUBLISHING CO.,

6 Beacon St., Boston, Mass.
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