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ELECTRICAL ENGINEERING - Chapter XIII
Principles of Alternating Currents

A . E. WATSON

The natural condition of currents no one is now living who entertains
generated in dynamos is alternating in the old notion that the friction of
direction . A common illustration of brushes produces any electricity . Of
this principle is supplied by a tele - course they merely provide continuity
phonemagneto . One end of the arma- to the circuit . Since these rings have
ture winding is attached directly to the no commutation properties as have the
iron core , while the other end termi- separate segments of a commutator ,
nates in an insulated pin , resting upon they are usually denoted as collector
a contact spring . In the absence , rings, or for short , collectors .
therefore , of any special device to
rectify or " commutate ” the currents ,
they pass into the external circuit in
the very directions in which they are
generated . An ordinary induction coil ,
too , supplies alternating currents from
its secondary , but since the “break ”
of the primary circuit is much more
sudden than the "make,” the electro
motive forces induced in the two di
rections are not equal; that produced
by the break is ordinarily much the
greater . Fig . 49
Machines of more pretentious di- Simple Alternate -- Current Generator (single phase)
mensions than "magnetos ” would ordi
narily have both terminals of the It is not important that the coil
armature winding insulated , and should do the moving ; for this wire
brought out to two rings, on which can be stationary , with the line at
fixed brushes may rest , and serve to tached to convenient binding posts ,

continue the path to the exterior cir - and the magnet be the revolving mem
cuit . Figure 49 represents this idea in ber . In case the latter be an electro
most elementary form . In this a single magnet, rather than one of the perma
coil of wire , presumably wound on a nent order as shown in the cut , its
Siemens H , or shuttle , core, rotates coils would need to terminate in rings
between the poles of a horse - shoe mag . through which the direct current for
net. The functions of the rings and excitation could be led . Indeed , re
brushes are also clearly seen . Probably volving field -magnets ofmultipolar de



ELECTRICIAN AND MECHANIC

sign possess some qualifications not force threading through the coil, and
found in the other construction , and therefore no electromotive force is
may now be said to be the standard being induced ; as the coil approaches
form . In the figure , in as far as the one pole , change does take place , and
coil is concerned , the arrows point under the centre of a pole , the change
correctly ; the upper part of the wind - is most rapid ; then when the coil has
ing is supposed to be moving towards made half a turn , induction again
the observer , and an application of ceases ; during the second half of a
Fleming 's right hand rule, will give revolution , the coil is under the in
the directions as shown . Always will fluence of the other pole , and experi
the principle hold , that those con - ences an induction just equal to the
ductors under the north pole will ex - former, but in the opposite direction .
perience induction in one direction . It is certain that one direction of the
and those under the south pole in the electromotive force is just as useful as
opposite direction . At the instant the other . How can such a change of
taken , the current will pass on to the values be represented , both graphically
line, and return from the line in the and numerically ? The performance of
indicated direction , but half a period a simple coil rotating in an elementary
later , when the bottom wires have
reached the top position , they , in turn ,

will have current induced in the direc
tion to the right, and since that termi
nal is connected to the other ring , the
arrows in the external circuit would
need be reversed .
More detailed descriptions of the
actual construction of the generators Fig . 50

will be given in a subsequent chapter , Curve Representing Alternating Current or Electro
but it is appropriate at this point to motive Force

suggest that only the serious reader
will be able to conceive and arrange two-pole field can be analyzed into four
the various factors concerned in a stages , constituting a complete “ cycle ,"
treatment of the properties and per - i. e. the rise of the electromotive force
formances of alternating currents from its zero to its full value , under
Simple arithmetical methods of com - one pole , it

s

decadence to zero again ,
putation are insufficient , and ordinary its rise to a

n equal maximum value in
expressions fail to convey the whole the other direction , and its return to

idea . A new language must be the original zero condition . Further
learned , unexpected factors admitted revolutions would b

e mere repetitions
and analyzed , algebraic o

r geometric o
f

this cycle . In a two -pole field mag
processes adopted , and graphical repre - net the number of cycles in a second
sentations devised . Definiteness is is equal to the number o

f

revolutions
further hampered b

y

the knowledge per second ; in a multipolar field mag
that not one o

f

the fundamental quali - net , the same cycle o
f changes would

ties has visible existence , and though be produced in part o
f
a revolution ,

treated by slow logic , they in reality i . e . in the time required for a given
may move with frightful rapidity . A coil to pass from one pole to the next
complete theory o

f alternating current one o
f

the same kind .

phenomena is replete with most e
x - The trigonometric curve o
f
“ sines "

tended mathematical processes and shown in Fig . 50 is a
t

once available
physical conceptions but this article for depicting these changes . A circle
will be limited to the barest sugges - o

f any convenient diameter may be
tions compatible with accuracy . drawn , and the circumference divided
When a given coil o
f
a
n armature into equal parts , the principal divisions

winding is midway between the poles o
f

course being 0 , 90 , 180 and 270 de

o
f
a field magnet , no lines o
f

force are grees . Likewise a straight line
being cut , o
r
in other words , there is through the centre , o
f any convenient

n
o change in the number o
f

lines o
f length , may be divided into 360 parts ,
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and vertical lines drawn through as tions already given will suffice . The
many points as were in the circle . By conclusion is that an alternating elec
projecting successive points in the tromotive force or current has an
latter upon the corresponding vertical effective value of .707 of the maxi
lines , intersections will be formed , and mum ; that is , if an alternating electro
a curve througi them will be in the motive force was periodically varying
shape represented . That portion of between 0 and 100 volts , it would pro
the curve above the axis is called the duce the same deflection on an appro
positive branch , and that below , the priate voltmeter , as 70 .7 volts with
negative branch . In actual machines , direct current. Or, if 1000 volts alter
the real instantaneous values of the nating is being generated in a dynamo
electromotive force do not form such as indicated by the voltmeter , the po
a uniform path as that shown , but the tential really has a momentary maxi
aim is so to shape the coils and pole mum value of 1000 divided by .707
pieces as to approach it as near as con - equals 1414 volts . Insulation tests
sistent with good mechanical con with alternating currents are therefore
struction . much more rigorous than with the
The effective value of an alternating same nominal value of direct current
electromotive force or current evi - pressure . Not only does the maxi
dently cannot be represented by the mum exceed that of the latter , but
maximum vertical line , or ordinate , of being exerted first in one direction ,
the curve, for that value is held but for then in the other , greater disruptive
an instant ; neither can the zero value stress is exerted .
be taken for that is an even shorter in - In the case of direct currents , the
stant , and there is plain proof that the power in watts is found by simply
alternating current really exists . A multiplying together the number of
mean must be taken somewhere be- volts and amperes . In some kinds of
tween the zero and the maximum , with circuits this is a true method also ,
extra weight given to the latter in with alternating currents ; in other
consequence of its longer prevalence . kinds it is not even approximate , and
A principle in physics gives the clue ; in extreme cases , quite misleading.
this states, that the energy of a wave These two kinds of circuits are
motion is proportional to the square technically designated as “non
of the amplitude . The straight line , inductive " and " inductive," the for
0 to 360 degrees can be conceived as mer being typified by an incandescent
extended to a length of several feet , lamp or other heat load , and the latter
and the sine curve produced by the by an aggregation of iron and copper
vibrations of a musical chord , with a as might be found in an electric motor .
node in the centre . Each part of the Whenever an electric current changes
string would have it

s

own amplitude , in strength , it changes the amount o
f

and the energy o
f

the vibration would magnetism contained within that cir
be the square root o

f

the mean o
f

a
ll

cuit . Magnetism is conveniently esti
these squares . T

o

find it simply , one mated in lines o
f

force , and there is a

has only to consider what is the mean , law o
f Faraday ' s as inexorable a
s

that
or average square between the e

x - o
f gravitation , that whenever the

tremes , - zero -square and the maxi - number o
f

lines o
f

force in a circuit
mum o

r one - square . Plainly it is one - changes , an electromotive force is pro
half -square , and a

n area o
f

half a unit duced . It is important to recognize in

square , o
r
. 5 has one side o
f

that what direction this self induced
square .707 in value , for .707 square electromotive force acts , and when it

equals . 5 . From another point of has its maximum and zero values . If

view , half way between 0 and 9
0 de the curve shown in Figure 5
0 be now

grees is 45 degrees ; the sine o
f
0 de regarded a
s showing the number o
f

grees is 0 , and the sine o
f
9
0 degrees amperes in a given circuit , it will be

is 1 ; but the sine of 45 degrees is .707 . seen that a
t

the zero and 180 degree

The calculus also serves as a means o
f points , the rate o
f change is the great
deriving this value , but the sugges - est , for just before either of those
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values the current was flowing in one measure the total “ impedance " to the
direction , and just afterwards, it was flow of current. The acute angle at
flowing in the opposite direction ; any the left will represent the amount by
iron that might have been within a which the current " lags ” behind the
coil then experienced a reversal of electromotive force ; the amount is of
polarity , an extreme change . At the course an interval of time, but graphic
90 and 270 degree points, the current ally represented by the time it takes
momentarily became steady , and all the armature coil to pass over a given
changes in strength of magnetism angle . If the resistance of a circuit is
plainly ceased . The maximum electro - great as compared with it

s

reactance ,

motive force o
f

self induction was then a
s
in case o
f
a
n incandescent lamp , the

induced a
t

the 0 and 180 degree points vertical line disappears , and the resist

o
f

the current curve , and none what ance and impedance become identical ,

ever a
t

the 9
0 and 270 degree points and the angle of lag is zero . If the cir

If a second sine curve was drawn o
n cuit is a reactive , o
r
“ kicking ” coil , or

top of the first , the new one , to show the primary o
f
a transformer , the re

the instantaneous values o
f

the self in - sistance may be almost negligible , and
duction , its maxima would be just over the base line disappear , while the

o
r

under the zero values of the current vertical line may closely represent the
curve . In other words , it would b

e impedance ; the angle o
f lag then ap

displaced one quarter period , or 90 de - proaches 9
0 degrees . Even if the re

grees , from the current curve . Self sistance became actually zero , it is

induction is a factor in electrical ci
r
- seen that the angle o
f lag can never

analogous to inertia in me - exceed 9
0 degrees . The circuit that

chanics ; it exerts a force in the di - has both resistance and reactance is

rection always to oppose a change ; the represented by intermediate lines .

whole designation , the counter electro - For a
n illustration take the case o
f
a

motive force of self induction is rather modern enclosed arc lamp , such a
s was

cumbersome , and the expression , “ re shown in Figure 1
7 o
f Chapter IV . ,

actance voltage , ” is a common substi - adapted for use on a circuit of 104 volts
tute . T

o overcome the reactance o
f

and 6
0 cycles , normal current being

a circuit o
f

course additional voltage 5 . 5 amperes , with 7
2 volts difference

over that required for the ohmic re - o
f potential across the arc itself . The

sistance is needed , but the exact reactive coil in top of lamp is to take
amount is not the arithmetical sum , care o

f

the difference between 104 and
for the maximum values of the two 72 , but the arithmetical difference of 32
forces need to be exerted a

t

different is not correct ; the right angled triangle
instants . That to overcome the ohmic must be drawn a

s shown in Figure 51 .

resistance is directly proportional to The sides can a
s well represent volts

the current , having it
s

zero value co - a
s

ohms , so both cases are given .

incident with the instant o
f

no current , Seventy - two divided by 5 . 5 equals
and it

s

maximum , when the current is 1
3 . 1 , o
r

the number o
f

ohms resistance

to be a maximum . That to overcome o
f

the arc itself . In the copper wind
the reactance , as already explained , has ings o

f the reactive and regulating
its maximum value when the current coils there may be a resistance of 1

is just at its zero value , i . e . a quarter ohm more ; therefore , in all , the base
period , o

r

9
0 degrees , different in time line of the triangle will be 1
4 . 1 units

period , o
r
" phase . ” Now a convenient long , to represent the ohmic re

way to represent 9
0 degrees is by a sistance , o
r

7
7 . 5 units to represent the

right angled triangle . If a base line be volts . Erect a perpendicular a
t

the
drawn , in length proportionate to the right hand end , and with a radius o

f

resistance o
f

the circuit , and a
t one 104 divided by 5
5 equals 1
9 , and a

end , say the right , a perpendicular be center a
t

the other end o
f

line , swing

erected , proportionate to the re - a
n arc until the vertical is intersected ;

actance , the hypotenuse that may be now draw a straight line connecting

drawn will represent the geometrical the two points . The corners o
f

the

sum o
f

the two factors , and actually triangle may now b
e conveniently
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Triangles Illustrating Resistance and Electromotive Force in a
n Alternating Current Enclosed Arc Lamp

lettered A , B and C . Measuring off lag o
f

current , the power -factor is

BC , it is found to consist o
f

1
2 . 7 unity and the ordinary product of the

approximately , and multiplying this volts and amperes results , as with di
number by 5 . 5 , the actual number o

f

rect currents . If the angle of lag is

volts exerted by the reactance o
f

the very large , the power -factor is a very
circuit is found to be 69 . 4 , that is small fraction , and while the instru
measured around the corner , 77 . 5 plus ments may indicate normal readings ,

69 . 4 equals 104 . The angle BAC the actual power utilized or developed
represents the amount o

f

lag o
f

the b
y

the dynamo may be incredibly
current in the lamp a

s
a whole , while small . With inductive circuits ,

the angle BDC is that in the kicking volts x amperes and watts are quite

coil alone , - closely 9
0 degrees . Those two different things . In the case of

familiar with geometry will at once the arc lamp , the volts x amperes
recognize that AB is merely the square equals 104 x 5 . 5 equals 572 ; but the
root of the sum o

f AC and BC squared , power - factor equals 7
7 . 6 divided by

and that with any two o
f

these values 104 equals .746 , and 572 x .746 equals
given the third can readily be found . 437 , the true number o

f

watts con
Likewise , by trigonometric principles sumed .

AB divided b
y

AC ismerely the cosine Though logical , and with correct
of the included angle , but because numerical results , this reasoning may
that term may not be entirely sugges - have been a little tedious , and by its
tive to many artisans , the equivalent lack o

f

material embodiment , may
expression " power - factor " has been have failed to be as convincing a

s de
substituted . It

s

numerical value is al - sirable . This defect is unavoidable ,

ways less than unity . and if electricity itself is unknown and
This long digression has been mere invisible , it is not strange that con

ly for the purpose o
f providing means ventional and indirect methods of

for estimating the power in an alter representation and treatment are in
nating current circuit . Instead o

f

volved . Still graphical diagrams can
using the maximum values of electro - represent some elements of the truth ,

motive force and current , it is obvious and this is conspicuously the case with

lv more convenient to utilize the the power measurements . Diagrams
effective values indicated o

n the meas will be given to illustrate three typical
uring instruments . By the aid o

f

the cases , - one in which there is no lag
power - factor the component o

f

the o
f

the current , a case corresponding to

mean o
r

effective current that is in ex - a
n incandescent lamp load ; a second ,

istence when the volts are a
t their in which the current lags by 4
5 de

mean value can readily be found . grees , closely typified by the arc lamp
Hence by multiplying the number o

f just explained ; and a third , in which
volts by the number of amperes and the current lags by quite the theoreti
by the power - factor , the correct power cal limit , 90 degrees ; a close approxi

in watts is obtained . If there is no mation in practice to the last is the in
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stance o
f

a
n ordinary transformer gives 2
4 . 5 , the maximum value ; at 180

primary , when the secondary circuit degrees the power is again zero , and at

is 'open . As no particular values of 270 degrees again a maximum ; al
current and electromotive force are though in this half of the cycle , both
needed to illustrate the principle , the current and electromotive force are
ones shown have maximum values o

f represented below the axis , and there

7 amperes and 3 . 5 volts , respectively . fore negative , all that the negative
Any other numerical values would sign means is a reversed direction , and
have served just as well . As far as the current in one direction is a

s good a
s

readings o
f

the instruments are con that in the other , and fully entitled to

be regarded a
s of positive value . Also

by the algebraic principle , that the
product o

f

two positive quantities is

positive in sign , so the product o
f

negative factors , too , gives the posi
tive sign . The power in circuit is

alternately 0 and 2
4 . 5 watts , and a

wattmeter would indicate .707 o
f

the
Fig . 52

maximum o
r
1
7 . 32 watts . A rectangle

Current Curves is shown in dot -and -dash lines having
a base XX ' and height YY ' of 17 . 32

units , embracing a
n

area equal to that
of the two shaded sine curves , mean
ing that a steady , o

r

direct , currentFig . 5
3

E . M . F . Curve under such pressure a
s

to represent

1
7 . 32 watts would d
o the identical

cerned , they would show these values work .

multiplied by .707 , o
r

about 5 amperes In Fig . 55 the zero value o
f

the
and 2 . 5 volts . These component electromotive force was at a certain
curves are shown in Figures 52 and 53 . instant , but since that instant , the
Figure 5

4 illustrates the power
actually in circuit when there is no lag
of the current behind the electro
motive force . The zero values o

f

both
curves occur a

t

the same instant , like
wise their maximum values , and the
product o

f

these two factors gives the
true instantaneous power in watts .

At 0 degree , the power is zero ; at 90 Watts
degrees the product o

f

the factors

0
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armature coil has had to turn through

a
n angle o
f

4
5 degrees , before the cur

rent was driven to it
s

zero value ;

similarly the voltage wave reached its
maximum and began to decrease in

value before the current had attained
its maximum , in the same direction .

The zero values o
f

the two curves d
o

not therefore coincide , and since the
product of the ordinates gives the in - .

stantaneous power , and with the alge
braic principle that if either factor be

9
0
°

Watts

1
8
0

tot 270

Vmbevey
Fig . 54

Power Curves . No Lag of Current
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Am

mreres

Volts Cado5

comes zero , the product also becomes themost sultry days do not accur until
zero , there will now be four such in August . Neither is twelve o 'clock
stants , and at other times there will be the hottest instant of the day , but that
products that result from the multipli - lags until about two o' clock , while the
cation of factors with unlike signs . coldest part of the night awaits until
Thus at 45 degrees , the electromotive nearly sunrise .
force is something , but the current is Figure 56 shows the third , and is a
zero , therefore their product is zero ; very interesting case ; it is almost self
the power curve then begins at that explanatory . There are the four zero
point. Until the 180 degree point is values of the power per cycle , but the
reached , the e. m . f. and current waves positive and negative areas are equal .
are real and positive , so their product Although ammeter and voltmeter may
gives a positive area , with a maximum still indicate full values , a wattmeter
at 112 . 5 degrees . At 180 degrees the
e. m . f. becomes zero , and so , too, the
power. Between this point and 225
degrees the current, however , remains
positive , while the e. m . f. has become
negative , hence their product, though

Őreal , is also negative . This is repre 90 1
8
0

sented by a
n appropriate shaded area

below the axis . Between 225 degrees
and 360 degrees both factors are nega
tive , therefore their product is positive
and again drawn above the axis , while

Fig . 56

Power Curves . Current Lagging 90°
between 360 degrees and 405 degrees

the e . m . f . is again positive , while the would show zero , and n
o power would

current remains negative , and the pro - be required to drive the dynamo . It

duct is a second negative area . The is true that a
t

one instant , the dynamo
real power expended in the circuit is does supply power , but at the next it

the difference between these positive receives it back again from the par
and negative areas . It is seen that the ticular piece o

f apparatus in which this
maximum value o

f

the power is less 9
0 degrees lag is produced . It is the

than in the case shown in Figure 5
3 , case o
f
a pendulum swinging to and

and when the subtraction o
f

the nega - fro ; force is exerted in falling to it
s

tive areas is made the equivalent lowest position , but a
ll

is needed to
rectangle actually sinks to the dimen - drive it to its other extreme position ,

sions o
f XX ’YY ' , — the height being where for a
n instant the energy is al
l

only 1
2 .125 units . potential , being stored in the station

By the expression that the electro ary weight , then when moving most
motive force is positive while the cur - rapidly in it

s

lowest position , its energy
rent is negative , is merely meant that is that o

f

motion , i . e . in the kinetic
though the former has actually form ; the intervals between these two
changed its direction , it has not yet positions are one - quarter o

f
a com

succeeded in reversing the flow o
f

the plete period , or 90 degrees . S
o with

current . The case of trying to reverse the electric current , at one instant ,

the direction of rotation of a fly wheel there is themaximum potential energy

is analogous ; though force may be e
x - in volts , but no current ; one -quarter

erted , the contrary motion may con - period later , there is the moving cur
tinue for a

n appreciable time . The rent , but no voltage . No work can be
example of the lag of a result behind done by the swinging pendulum , in

it
s

cause is one not unknown in other deed , it requires the additional force o
f

lines o
f

nature , notably in the con - the spring o
r weight to keep itmoving

duction o
f heat . The coldest season against it
s

fractional resistances . So the

in winter is b
y

n
o means coincident current that lags by one - quarter period

with the shortest days , but lags by carries no useful energy , but demands
some two months ; also , while the sun just enough voltage to overcome the

is above the horizon longest in June , meagre ohmic resistance o
f

the circuit .
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With this introduction to some of the theory , with simple means of express
peculiarities of alternating currents , ing numerical relations will be re
considerable progress may be made by served · until the actual application
the reader in an understanding and actually arises . The fourteenth chap
appreciation of the practical working of ter will treat of alternating current
a large variety of apparatus . Further generators .

The Amateur 's Workshop
An Experimental Wireless Telegraph Outfit

T. E. O'DONNELL

The wireless telegraph apparatus as good , snappy spark between them ,
employed by Marconi , DeForest and when the coil is in operation . A suit
others , is quite complicated and ex - able set of oscillators may be made
pensive , but for experimental pur- from two brass balls of the above
poses the amateur can arrange a simple diameter by boring a small hole in the
set of apparatus that will give good side of each , inserting a piece of No .
results. The apparatus required is 16 brass wire and then soldering it in . .
very largely a combination of themore These are then to be mounted in the
simple electrical devices . binding posts on top of the coil , and
The different parts that go to make adjusted to about 1- 8 inch apart . At
up a wireless telegraph outfit are : this position a short , heavy spark will
The Induction or Ruhmkorff Coil ; result , which it has been found emits
Condenser ; Transmitter ; Receiver ; waves of greater intensity and hence
Coherer ; Decoherer ; Relay , Sounder ; is the most efficient for this class of
Aerial, Ground , and Local Line Bat - work .
teries ; Aerial and Ground Wires and The apparatus comprising the trans
Plates, in which order they will be mitter consists of a source of E . M . F .
taken up and discussed . or battery , a key , an induction or

Ruhmkorff coil , and an oscillator at
INDUCTION COIL AND CONDENSER tachment . The source of E . M . F . or
Since the construction of the induc - battery generally used is three or four
tion coil and condenser was treated cells of some good short c
in the April and May , 1906 , issues of tery , such as the Grenet or Bunsen .

this paper they will not be repeated in A small storage battery also gives
this series of articles . The instruments good service and is used quite exten

treated there are identical with those sively in large sets of apparatus . For
required for this work , as the coil will the present work , however , ordinary

give good results for short distances . dry -batteries can be used
, but better

Any good induction or Ruhmkorff coil
giving a 1-4 inch or 1- 2 inch spark may
be used . Of course the larger the coil
the greater will be the distance over
which messages can be transmitted .
For work in wireless telegraphy it
is necessary that the coil be fitted with
oscillators . The smaller coils are not
provided with these and hence the ex
perimenter must procure them sepa
rately . These are two brass balls
about 7 -16 inch in diameter , attached
to the coil as shown at - A - Fig . 1.
The oscillators should be well pol
ished and always kept bright and
clean , so that it is possible to get a

TO

EG
FIG . 1
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results can be obtained by using the the coherer which will cause the bat
others. tery current to pass and operate the

THE KEY relay . The relay making contact , com
pletes the circuit of the sounder and

In order to break up the current local battery .arbitrarily into dots and dashes , a This is due to the fact that when the
telegraph key is interposed in the pri waves pass through the coherer , theymary circuit ; the key usually employed change the resistance of the mass of
is constructed like the ordinary tele filings , which is usually very high , to a
graph key . A very suitable key may comparatively few ohms .
be made from a strip of 1- 16 inch To make a coherer take a piece ofspring brass, 3 inches long , 1-2 inch glass tube 2 inches long, with a 3- 16
wide at one end , and 3- 8 inch at the inch bore , and fi

t into it two pieces of
other . At each end is bored a 1 - 8 inch German silver rod each 3 -16th inch long ,

hole . A small wood or ebonite button is and o
f

such a diameter as to fit closely
mounted on the smaller end , while the in the bore . Solder o

n one end o
f

other end is screwed down o
n top o
f
a

each a No . 20 bare copper wire . One
wooden base 1 - 2 inch x 2 inches x 3 1 - 2 o

f
the pieces o

f

silver rod with the wire
inches . The screw a

t this end , which
attached is placed in the tube a

s

shown
holds the spring down , also serves as a

a
t - A - Fig . 2 , and the tube sealed offbinding post . The other connection around the wire . A small quantity of

is made by a round -headed brass medium coarse silver and nickel filings
screw set in the base just beneath the

are then to be put into the tube a
t

the
free end o

f

the spring , which carries open end .

the button . The circuit is completed The proportion o
f filings to be used

b
y pressing the spring down so a
s to is 4 per cent . silver and 9
6 per cent .

make contact with the head o
f

the nickel . A small drop ofmercury is to

screw , the operation being similar to be dropped into the tube with the
that o

f

the regular telegraph key . Fig . filings . A convenient way o
f obtain

1 shows the method of connecting up ing the filings is by filing a ten - cent
the different parts o

f apparatus com piece for the silver and a five -cent
prising the transmitter . piece for the nickel filings . When the

THE RECEIVER filings are in place , the second German
silver rod is inserted in the tube , al

The apparatus comprising the re
ceiver , or receiving station , consists
primarily o

f
a coherer , decoherer , tele

graph sounder o
r

electric bell , relay ,

battery for operating sounder , and
battery for operating decoherer .

A simple receiver can be arranged Fig . 2

b
y using a common telegraph relay

and a sounder o
r

even a
n electric bell . lowing a space o
f

about one millimeter

In the circuit o
f the sounder o
r

bell , between the ends o
f

the rods . This
and it

s corresponding battery , is placed space should be a little more than half

a relay , which is controlled by the co filled with the prepared filings . When
herer and the battery in circuit with a

t

the proper distance the tube should
be sealed off around the wire in the

THE COHERER
samemanner as at the other end . The

The coherer , in its ordinary state , coherer being completed is then
presents so much resistance to the bat mounted in two binding posts upon a

tery circuit that it is not strong enough wood base a
s shown in Fig . 2 . The

to work the relay , which operates the coherer will last longer and work bet
local circuit . But if the coherer is put ter if the air is exhausted from the

in tune with the transmitter , and a tube before it is sealed the last time ,

spark passes between the oscillators o
f

a
s this prevents the filings and mer

the induction coil , the wave thus set cury from being affected by oxidation .

u
p

will break down the resistance of The experimenter may be desirous

WEB

it .
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of experimenting with different forms the binding posts in the case being of
of coherers , to see which will give the large size and with thumbscrews , in
best results . A more simple form of order that the rods may be adjusted
coherer may be made from a glass tube to the proper distance and held rigidly
2 inches long , 3-32 inch in bore , by in - in place . Interesting experiments
serting in each end a short piece of may be performed with this instru
brass rod that will fit the tube very ment by using filings of different com
closely . They should be smoothed off positions , such a

s
: iron filings and

with emery paper until bright and drop o
f mercury ; iron filings alone ;

clean . mercury alone ; nickel 5 per cent . ,

This form o
f

coherer may be mount - iron 9
5 per cent . ; o
r

iron 5 per cent . ,

e
d

in the same manner a
s

the other , aluminum 9
5 per cent .

Electro -Plating and Gilding

VIII . Source o
f

Power

W . H . MOORE

SOURCE OF POWER in heat in a machine , whether it be
The electro -plating dynamo is essen - from the resistance of field o

r

arma
tially different from other electric ture , o

r

from the friction o
f

the bear
machines , such a

s

are used for the pro ings , in so much is the efficiency o
f

the
duction o

f light or , the transmission machine reduced - energy is expanded

of power . In these the voltage is high by our engine for which we get no
and the amperage low a

s compared equivalent in work from the dynamo
with the plating machine , and it is the we sustain a loss of so many watts ,and
designer ' s and manufacturer ' s aim to every watt used is charged to the
produce for electro -deposition a dyna - plater who buys his power .

mo capable of a heavy current at a low Third , a laminated and well -venti
voltage , without undue heating o

f

the lated armature . The core o
f
a
n arma

coils and commutator , and in conse - ture was formerly , and is today , in
quence a generous use o

f copper and small , low -priced dynamos , made o
f

iron is essential in its make -up . one piece . It is found much more effi

It is not our purpose to give work - cient if made up o
f
a series o
f punch

ing drawings and directions for mak - ings o
f

soft sheet iron , called laminations .

ing one of these machines , for a
n effi . The copper winding o
n the armature

cient one is not easily made b
y

the should b
e very short and heavy , for

amateur , but rather to point out the remember , it is a heavy current and
chief requirements and to show their low voltage we are after . In a well
capacity , and the size required for vari - designed machine , sections o

f

the
ous amounts of work . If the amateur armature winding should be capable

is bent on making his own dynamo , he o
f

removal in case o
f injury , without

can well consult the books o
n the sub - interference with the remaining sec

ject offered by this magazine . tions .

The principal points for the d
e - The shafts should b
e

o
f crucible

signer to keep in mind , aside from steel , ground to exact size and run in

those mentioned , would be first , a self -aligning and preferably self -oiling
magnetic circuit of low magnetic re - phosphor -bronze bearings .

sistance - therefore short compact F ourth , the commutator , a very im
pole pieces o

f very soft cast iron . Sec - portant , though small part compara
ond , field coils o
f
a size and wire to tively o
f any dynamo , should b
e extra

give greatest efficiency with least heat heavy and made u
p

o
f

extra dense
ing effect - for whatever energy is lost hard -rolled copper segments , so as to
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stand much wear without reduction in main field coil is compensated for, and
size and therefore current carrying a uniform voltage is the result .
capacity . In the accompanying table the
Fifth , the brushes should be of best values show the results from the use
quality woven -wire type , securely of standard sulphate nickel solution
held by heavy copper or brass hold - and standard acid copper solution .
ers and connected to heavy leads . The distance between electrodes was
The machines in the table below about four inches , and sheet brass was
from number 2 to 8 inclusive are com - used to receive the deposit .
pound wound . The purpose of this is Under the heading “Square feet per
to maintain a uniform voltage under hour ," the nickel deposited was .0004
a varying load . The shunt wound inches thick , the copper .001 inch ,
dynamo , running under overload , will while the silver was what would be
drop in voltage . As a result the cur - considered “ good plate .”
rent through the shunt (i. e. the field The amateur who has a dynamo ,

coils ) is diminished and the output of should see to it that the bearings are al
the machine is reduced . ways well oiled , that they remain cool,
The compound wiring consists of a and that themachine is run at it

s

rated

few turns o
f heavy wire ( in series witheries with speed . The belt should be fairly tight ,spe

the external circuit ; around the poles so that no slip occurs , and the brushes
should be frequently looked after for ex

and forming part o
f

the field coils .

cessive sparking . A drop o
f

o
il

o
n the

With this arrangement , under over finger applied to the commutator will of
load , the current in part o

f

the field la tenten reduce the sparking . If not , the
coil is reduced a

s

before , but the in - bearing surfaces o
f

the brushes should be
crease in flow to the external circuit looked after , and possibly their position
passes around the field coils a

t

the relative to the position o
f the pole pieces

same time , and thus the loss in the readjusted .

TABLE OF DATA FROM TESTS MADE ON VARIOUS SIZES OF
PLATING DYNAMOS

Number Amperes H . P . at

machine a
t
6 volts full load

Size pulley
inches

Size lead
wires

Speed Number

R . P . M . of Poles

Square feet perhour

Nickel Copper Silver

12

2
0 No . 10

1
0

3
5

6
5

OR
A

C
O
N
H
O

2x1 %

2x12
2x2
3x2
4x22
5x3

1800
1800
1300
1200
1000

900
800

AHA
HA

N
N
N

H
o
w 02

1
2

inch
6x3

125
250

400

700
1000
1400

133
700 O 233

3
5

125
57 200
100 350
143

200700

7x4
8x5
10x6

934 333650
600

500
00 1272 466
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The Construction of a Magnetic Detector

BY EDWARD G. GAGE

2
2
M
E
N
T

TIENE
10

T
h
o
r

CIDID

The researches o
f Joseph Henry

brought out the fact that the discharge 1 .

o
f
a Leyden jar through a coil of wire

surrounding a needle produces a
n effect

quite unlike that of a voltaic current .

Instead o
f being uniformly magnetized ,

the needle is seldom magnetized twice
alike throughout it

s length , and it
s poles

are often reversed .

Although Henry rightly guessed the
true cause o

f

this irregular magnetization ,
namely , that the discharge is oscillatory ,

4 . 5

the principle was not applied b
y

him in

detecting oscillations a
t
a distance ; but

Rutherford , some fifty years later ,

utilized this principle in his detector o
f

electric waves .

A small magnetometer was placed

near one end o
f

the needle , previously
magnetized to saturation , and the changes

in magnetism caused by oscillations
from the distant oscillator passing
through the coil surrounding the needle
were noted b

y

the deflections o
f

the
magnetometer .

This apparatus was , of course , suitable
for experiments only , in that a freshly
magnetized needle was required after
every discharge o

f

the oscillator .

Marconi overcame this difficulty b
y

supplying a constant source o
f

variable
magnetism in the shape o

f
a permanent

magnet , which , being slowly revolved by
clockwork with its poles facing the coil

o
f

wire , supplied fresh magnetism to the
core , which instead o

f
a needle was now

a bundle o
f

thin iron wires . * As a fur
ther improvement Marconi discarded the it unsuitable for practical work . Again
magnetometer for noting the passage o

f

Marconi has overcome the difficulty by
oscillations , and in its place wound a arranging the detector in the manner
second coil of fine wire over the first , later described .

which picked u
p

the induced currents . Although the operation o
f

the mag
and led them to a telephone receiver in netic detector is commonly called one o

f

which a click could be heard for every hysteresis , in which the magnetism o
f

spark discharge o
f the transmitter . the core lags behind the magnetizing

Even this form o
f detector had it
s

force o
f

the permanent magnet , and is .

drawbacks , as the signals received were suddenly set free by the passage o
f

constantly varying , being strongest upon oscillations through the primary coil sur
the approach o

f

the magnet poles to the rounding it , the true operation , like that
core , and weaker when receding ,making o
f

the electrolytic detector , is disputed
by several investigators .

* See paper by Marconi before Royal Inst . o
f

Great Britain , June 13 , 1903 , in ELECTRICIAN It is sufficient , however , for practical
June 2
7 , 1903 , p . 388 . needs to accept the hysteresis theory ,
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and to so proportion the windings , core, Two wooden discs , preferably birch ,
magnet , etc ., that they shall be best are now cut out , 4 inches in diameter and
suited to a happy medium of wave 38 inch thick . Upon the periphery of
lengths , telephone receivers , and signal each disc is cut a groove of the shape
strengths . shown in Fig. 1.
This has been accomplished in the From a piece of heavy sheet brass cut
modern commercial detector , which is a square 2 x 2 inches and drill a 18-inch
due to Marconi , and is wonderfully con - hole in each corner and one in the centre
stant, “ fool-proof," and ranks next to to fi

t the driving spindle o
n the clock

the barretter o
r electrolytic detector in work . Place in position o
n the spindle

sensitiveness . I and fasten with solder , being careful to

Directions for making a home -made keep it true . Hollow out the centre o
f

detector o
f

this character are a
s follows : one o
f the wooden discs sufficiently to

A suitable baseboard for the instru contain the lump o
f

solder so formed ,

ment is first selected from straight and fasten it to the brass square by
grained pine , 18 inches long , 6 inches means o

f small steel screws passed
wide , and 7

8 inch thick . through the hole in each corner (Fig . 2 ) .

Procure the works from a
n ordinary A small magnetic screw driver will be

clock , preferably o
f

the eight -day variety , found very useful for passing the screws
although those from a

n ordinary alarm into place through the open work o
f

the
clock will be chosen here for the sake o

f

clock frame .

simplicity . Remove the balance wheel
The clockwork is now mounted o

n

and all unnecessary cogs , screws , etc .

To one end of the spindle o
f

the last cog one end o
f

the board , the centre o
f

the

wheel solder a narrow strip o
f

tin 1 inch
disc being 3 inches from the edge . Stove

long and 1
6 inch in width , to serve a
s
a

bolts passed through open parts in the
dog to hold a wind -brake , this to cause

frame from the bottom o
f

the baseboard

the wheels to revolve slowly and quietly . and fitted with nuts and washers will be

The ti
n strip should have a small hole found the bestmethod o
f doing this . A

punched through the centre and placed hole should be bored in the baseboard

over the end o
f

the spindle , which pro
immediately beneath the winding stem ,

jects a trifle from the under frame . A to allow for the insertion o
f

the key .

small drop o
f solder will secure it , after Next cut a block o
f

soft wood 5 inches

which any form o
f

small cloth o
r paper square and o
f
a thickness 116 inch less

vane may be attached by a wire loop o
r than the distance between the top o
f

the

frame . Owing to the difference in con baseboard and the under side o
f

the

struction o
f

various clockworks , it is diffi mounted disc . The
remaining disc is

cult to specify any shape o
r position o
f now fitted with a brass bushing and a 1

the brake , but the one shown in Fig . 11 inch round -head brass screw selected to

gives the general idea . Cloth over a fi
t the hole in the bushing nicely , and

frame is preferable to paper or cardboard ,

passed through it into the block o
f wood

a
s
it moves silently . Allowance should

justmentioned , placing a washer beneath

be made for the movement o
f

the vane , the disc and one under the screw head

either by cutting away the wood around (Fig . 3 ) . Fasten the block to the base

it , or projecting the vane through a hole board i
n a position so that the distance

in the base , and supporting the whole in between centres o
f the disc shall be 1
2

strument on a superficial base by means inches .

o
f

cleats . The spindle to which the This finishes the framework , and the
hands are attached serves for the driving coils should now be wound and adjusted .

shaft , and should b
e soldered to the cog . Obtain a piece o
f

annealed glass tubing ,

wheel through which it passes , a
s ordi - a
s thin a
s possible , 2 inches long and

narily it is held by the friction o
f
a inch external diameter . Hold the ends

spring pressing against it . in a Bunsen flame just long enough to

smooth the rough portions , flaring one
The recent introduction o
f

the compound o
f

end slightly with a small stick o
f

wood .

silicon and carbon - as a detector o
f

electric waves . This prevents chafing of the iron rope .

and also a modified form o
f Fleming ' s rectifier

In winding the primary coil over thisused for the same purpose , renders this state
ment liable to error . tube it is a good plan to ti
e

the ends
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manentmagnet of the horseshoe variety ,
and mount it on the block in such a
position that its north pole will be point
ing directly in front of and nearly touch
ing the outside turns of the secondary
coil (Fig . 6 ), while its south pole will be
opposite one end of the tube . If the
disc on the clockwork revolves from
right to left (as it ought), the south pole
should be to the left of the centre of the
tube and coils ; if in the opposite direc
tion , to the right . It is immaterial which
pole is in front of the secondary coil, as
long as the remaining pole is in the
proper relation to the direction of the
moving band , about to be described .
The commercial instrument is fitted with
two magnets , like poles adjoining , and
facing the centre of the secondary coil,
but the difference in effectiveness of this

THE CONSTRUCTION OF A MAGNETIC DETECTOB arrangement is so slight as to be un
noticeable .

tightly with thread , to prevent slipping . We now come to the last , and if not
The wire used should beNo. 36 silk -cov - properly made , the most difficult and ex
ered , and should measure 10 feet in asperating part of the detector , themov
length . It is wound in a single layer as ing band or rope of iron wire . To the
closely and evenly as possible , leaving 6 uninitiated this has always been a source
inches of the wire at each end for con - of great difficulty and annoyance , and
necting. The coil when wound should though simplicity itself when made in
occupy a space of 112 inches in the the following manner , attempts at other
centre of the tube . Give the whole a methods are almost sure to result in a
good coat of shellac and allow to dry . bungling, tangled mass of stray loops
Over the coil and tube so formed are and ends.
slipped two small discs of 14-inch soft The wire of which the band is made is
wood 11/2 inches in diameter ( Fig . 4 ). No . 36 silk -covered , iron wire . Select a
The hole in the centre of the discs soft pine board 76 inch thick about 3
should be just large enough to fi

t over feet long and 4 inches o
r
5 inches wide .

the coil tightly , and shellac used to hold Drive two nails to a depth of % 2 inch in

them in place . They should occupy a the board a
t

a distance apart equaling
position in the centre o

f

the tube , being twice the circumference o
f the oval

set 3
8 inch apart . When they have b
e - formed b
y

the two wooden discs , when
come firmly fastened in place the space measured by a string passed around the
between them is wound full of No . 36 grooves . Starting at one nail (Fig . 7 )

silk -covered wire , leaving free ends about wind the wire from one to the other ,

a foot long for connecting (Fig . 5 ) . always winding in one direction ; that is ,

Tube and coils are now placed in posi so a
s

to inclose the two nails in a narrow
tion o

n the baseboard so that the interior coil o
f

wire . When the total number o
f

o
f

the tube is in line with the grooves o
n strands equals 100 the ends are con

the periphery o
f

the discs , and the coils nected , and one nail is cautiously with
midway between them (Fig . 6 ) . Sup - drawn from the board , keeping the wire
port the tube o

n
a pair o
f

blocks , as still o
n it , and drawn taut (Fig . 8 ) .

shown , using a liberal amount o
f

shellac Twist the strands into a rope , keeping

to hold it in place . them taut , and remove the remaining
Cut out another wooden block 4 inches nail from the board . Both nails are
long , 2 inches wide , and o

f about the now removed from the ends of the band ,

same height as those supporting the tube . being careful not to disturb the loops
Fix this block lengthwise in the centre formed b
y

them Thread the band

o
f

the baseboard . Procure a small per - through the glass tube , passing it around
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both pulleys and bringing the ends to first two . If desired , a false bottom of
gether between them . The two ends pressboard can be fitted beneath the
are linked together by threading a sep - discs , leaving only the coils and tube,
arate piece of the iron wire through and magnet , band, and discs visible.
through them (Fig . 9), drawing tight It will be noticed in the case herein
after each threading , and connecting the cited that the winding stem is situated
ends of the wire by tying or twisting , as in the base of the instrument - a great
in the case of the band . inconvenience that can be remedied only

This completes the working parts of by gears or ratchets ; but this is hardly
the detector , and any casing may be worth while , in view of the great advan
fitted to it and finished according to the tage to be gained by using an eight -day
ideas of the operator . clock , which , in addition to its ability for
A good casing is made by fitting the long running , usually has the winding
sides and ends with 34 inch hard wood stem on its face . The proper speed of
strips extending 12 inch above the sur the driving disc is that which will cause
face of the discs . This forms a box the moving band to complete the circuit
with the top open , and a nice looking in through the tube in about two min
strument is made by attaching a glass utes .
door by hinges to cover it and protect Aerial and ground are connected to
the working parts from dust and injury the terminals of the primary coil, and
(Fig . 10 ). the telephone to those of the secondary .
The ends of the primary coil are An almost inaudible hissing sound , in
brought to binding posts in the side of the telephone , as the band slowly threads
the box nearest them , and those of the its way through the tube and around the
secondary connected to another pair of pulleys , shows the detector to be in
binding posts , one on each side of the working order . - Scientific American .

Mechanical Drawing

WILLIAM C. TERRY

The following problems are given to PROBLEM 1. To bisect a straight line
serve a double purpose : to teach the use A B or an arc of a circle ACB .
of drawing instruments , and to point out With B and B as centres and any
those problems in practical geometry radius greater than half A B , describe
that are most useful in mechanical draw . arcs which intersect at 1 and 2 . Join 1
ing , and to impress them upon the mind and 2 by a straight line, and 1- 2 is per
of the young draftsman so that he may pendicular to A -B , and bisect it in 3, and
readily apply them in practice . The the arc in C .
principal thing to be aimed at in making PROBLEM 2. To erect a perpendicular
these drawings is accuracy of construc - to a given line at a given point A in that
tion . All dimensions or distances should line .
be laid off carefully and correctly . With A as a centre and any radius ,
Straight lines joining arcs should be ex - set of

f

equal distances A 1 and A 2 from
actly tangent , so that the joints cannot A . From points 1 and 2 as centres , and

b
e noticed . It is the little things like with a radius greater than half 1 - 2 , de

these thatmake or mar a drawing , and if scribe arcs which intersect in 3 and 4 ,

attended to o
r neglected they will make join 3 and 4 , and 3 - 4 is the required per

o
r

mar the draftsman . The constant pendicular .

endeavor o
f

the beginner should b
e

to PROBLEM 3 . T
o

draw a perpendicular

make every drawing he begins more a
c
- to a given line B C , from a point A out

curate , quicker and better in every wayside the line .

than the preceding one . If these sug . With A a
s centre and any radius , inter

gestions are faithfully followed , success sect the given line in points 1 and 2 .

awaits any one who earnestly desires it . With points 1 and 2 as centres and any
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Problem - / Problem - 2

Problem - 3 Problem - 4

radius , describe arcs intersecting in 3. lars at A and B , which intersect the arcs
Join A and 3 ; A3 is the required per - in E and F . Join E and F ; this is the
pendicular . required parallel . In practice it is not
PROBLEM 4 . To erect a perpendicular necessary to draw the perpendiculars .
to a given line A B , from a point B, at or PROBLEM 6. To construct an equilateral
near its end . triangle on a given base , A B .
With B as centre and any radius , draw With A and B as centres and A B as
an arc of a circle 1- 2- 3 With 1 as a radius , describe arcs which intersect at
centre and the same radius , cut this arc 1. Join 1 A and 1 B .
in 2, and with 2 as centre and the same PROBLEM 7. To construct a square on
radius , describe the arc 3-4. With 3 as a given base , A B.
centre and the same radius , intersect 3. 4 Draw A 1 perpendicular to AB and
in 4. Join 4 B ; this is the required per - equal to it ( Problem 4 ), with B and 1 as
pendicular . centres and radius A B , describe arcs
PROBLEM 5 . To draw a line , EF, intersecting in 2. Join 1-2 and 2 B .
parallel to a given line , A B , and the dis - PROBLEM 8 . To construct a rectangle
tanceCD from it. of given sides, A B and CD .
From any two points , A and B , in the At A , by problem 4 , erect a perpendic
line as centres , with radius C D , de - ular Aiequal to CD . With i as centre
scribe arcs E and F . Erect perpendicu - and radius A B , describe an arc , and in
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Problem - 5 Problem - 6

Problem - 7 Problem . 8

tersect this arc in 2, by one described the line E D , an angle equal to a given
from B with CD as radius . Join 1- 2 and angle , ABC .
2 B . With B as centre and any radius , in
PROBLEM 9. To bisect a given angle , tersect A B and B C in 1 and 2. With
САВ. E as centre and same radius , describe
With A as centre and any radius , de - an arc intersecting E D in 4 . With 4 as
scribe an arc intersecting AC and A B centre and 1-2 as radius, intersect the arc
in points 1 and 2 . With points 1 and 2 in 3 . Join E and 3 .
as centres and any radius , describe arcs PROBLEM 12. To inscribe a regular
which intersect in 3. Join A and 3. hexagon within a given circle .
PROBLEM 10. To trisect a right angle , Draw the diameter AB of the circle ,
CAB . which will be a long diagonal of the hex
With A as centre and any radius, de - agon . With point A as centre and the
scribe an arc intersecting A C in 1 and radius of the circle as radius , intersect
A B in 2. With 1 and 2 as centres and the circle by arcs 1 and 2. With B as
the same radius , intersect the arc in 3 centre and same radius , intersect the
and 4 . Join A 4 and A 3. circle by arcs 3 and 4. Join A - 1, 1- 3, 3-B ,
PROBLEM 11. To construct at E , in B -4, 4- 2, and 2- A .
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zB
Problem - 9 Problem 10

Problem - // Problem - 12

BOOK REVIEWS

ELECTRICAL APPARATUS , Simply Explained . however , purporting to show arc lamps in par
The Model Engineer Series , No. 31. Percival allel, is a little in error , for it is really a series
Marshall & Co., London . 80 pages. Price , 6d. parallel arrangement ; while it represents two
In this introductory book , the alphabetical parallel circuits , each one of these consists of
arrangement of topics has been followed , re - four lamps in series . Further , the supply is

sulting in a convenient rather than logical de- denoted as at 200 volts , whereas with suitable
velopment of the subject . Thus , “ arc lamp, allowance for the insertion of series -steadying
accumulator , alternating current , ampere, bat- resistances , - absolutely necessary with a con
tery, circuit , dynamo , electromotor , electroplat - stant potential supply, - only three open arcs , or
ing , fuse , induction coil , resistance , transformer , two of the enclosed sort , could actually be
and volt , " form the principal headings . The operated . A person literally following the

book is carefully written by some one evidently diagram as shown would quickly come to grief .

familiar with the subjects, and laboring with From such a brief treatise many omissions
considerable success to condense a large amount are to be expected , but reference to such im
of information , worded to fi

t
a layman , into a portant topics as recording watt -meters , switch

small space . boards , and incandescent lamps would have

The illustrations are numerous and o
f good been eminently proper . On the whole , it is con

size ,while the diagrams o
f

connections are clear siderable o
f
a publication to sell for twenty -five

and usually sufficient . The one o
n page 1
0 , cents .
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EDITORIALS

We publish this month a timely article o
n

Photography b
y
J .Horace McFarland , a well

known authority on the subject . We had hoped

to resume this month , in deference to the many
requests for articles o

n photography received

in our recent contest , the series o
f

articles for
beginners which we ran for several months .

This will be carried over to a future number ,

however , on account o
f

the absence o
f

the

author in Europe . Other articles will be pre
sented from month to month a

s available . We
have o

n our staff a specialist in photography ,

and shall be very glad to answer questions o
n

any photographic subject , whether simple o
r

complicated . Any o
f

our photographic readers
who desire to have their pictures criticised both
artistically and technically , with suggestions for

improvement in their work ,may have this done

if they will send unmounted prints , accom
panied by return postage , to this office .

We are planning soon to increase our sub
scription price from 50 cents to $ 1 . 0

0

a year .

Those who have found the magazine helpful and
instructive we urge to subscribe now for the
forthcoming years . If you subscribe before the
change we will send you the magazine for one
year and any 25 -cent book for 60 cents ; one year
and any 50 cent book for 85 cents ; one year and
any dollar book for $ 1 . 35 .

The price after the change , which will occur
shortly , is to be $ 1 . 00 to subscribers in the

L 'nited States ,Mexico , Cuba , Porto Rico , Canal
Zone , Tutila , Hawaii , Guam , Philippines and
American post offices in China , $ 1 . 25 to Canada ,

and $ 1 . 50 to other foreign countries .

It is remarkable the number of books on
electrical and other scientific subjects which
we have been supplying to our readers during

the past few months . The satisfaction which
has been shown u

s by numerous letters , assures

u
s that this branch o
f

our business is very

gratefully received . It has been impossible to

keep some o
f

the more popoular works o
n our

shelves , and we have , therefore , had to re -order

either through other houses o
r

from abroad .

Our readers have all , no doubt , looked over
with interest the index for Volume XVII . which
was sent with our June number . All the arti
cles and authors were listed , also the topics
contained in our valuable Questions and An
swers department .

We will send a copy of this index free o
n

re -

quest to any reader who did not receive one .

We regret exceedingly that our Magazine for
this month is appearing so late . Owing to com
plications a

t

the printing plant it has been un
avoidable .
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The Camera in Summer , and Suggestions as to How to
Avoid Certain Failures

BY J. HORACE MC FARLAND

The camera in summer ? What else posed from one of the most majestic
comes to mind but a shoulder -strapped view -points in the Adirondacks. The
or pocket -carried little convenience with day was one of great glory , with rich ,

it
s easy facility o
f roll - film o
r

film -pack , fleecy clouds adding to the distance and
tempting to constant experiments and charm o

f

the bluemountain -tops , ranged
thoughtless exposures . in every direction . The “ light , ” as the

I admire , and recurrently desire , these photographer calls it , was “ round " in his
delightful little apparatuses which entice vocabulary , and “ fast , ” as well , and the

u
s

under attractive names and a
t

ridicu famous amateur who told him the story
lously low prices . Triumphs o

f inge was wondering whether he ought not to

nuity ,marvels o
f compactness , wonders use a ray - filter to " slow " it , so he could

o
f lightness , they are ; and in trained safely work with a
n exposure o
f

about a

hands , guided b
y

skilled brains , splendidly fiftieth o
f
a second . Just then there

efficient a
s well . But how seldom is the arrived at the same vantage point Miss

summer camera , b
y

sea o
r

shore , a
t

lake American Summer Girl , charming , self

o
r

mountain , efficiently handled , and possessed , and accompanied by an admir
satisfactorily used ? One summer I had ing swain . He carried the dainty little
opportunity to see each day , a

t
a resort camera , planned for photographs about

developing station , the rolls and packs of the size o
f

the palm o
f

her rose -leaf
developed film a

s completed , and the hand .

failures made visible . Not two per cent . “ Oh , how fine ! I will photograph it !

o
f

successes were in evidence ! Every Bring the camera here , George ! Yes ,

fault o
f carelessness , inexperience and you may hold it in your hands ! Letme

reckless disregard o
f conditions was be - see — what is the right exposure ? Oh ,

fore me every day , and it was a rare and yes , there is so much o
f

the view , so it

pleasant surprise It
o

see , occasionally , a will take longer ! About three minutes
roll showing realy good results . The will be right , George !

developing operator , a capable young S
o Miss A . S . G . holds the watch , and

man , would be in ecstacies when this George holds the camera , for three
occasional event happened , for then he minutes ! In equal blissful ignorance
knew there would be a break in the dis they work , and the only certainty is that
agreeable explanation so monotonously there will be uniform blackness o

n the
and continually to b

emade to the camera film and undoubted consequent objurga
owner . Usually it would g

o
: tion upon the film -maker and the de

“ Yes miss ; your films are ready . No ; veloper .

I didn ' t make any prints of them ; I But the camera in summer may be
thought you had better see the films made to bring great satisfaction to its
first . I think you must have been mak - users , if they use it with plan and pur
ing snap - shots indoors , for you notice pose , and with common sense . While
there is hardly anything o

n the film ? many experienced workers prefer to carry

You didn ' t know you had to give time comparatively heavy cameras , making
exposures inside ? One o

f

the films photographs o
f

the larger sizes , others
seems to show several images ; perhaps just a

s capable secure admirable and
you forgot to wind off after making and most pleasing results with the smaller
exposure ? instruments - and a good small negative

And away goesMiss Summer Camerist , may readily b
e enlarged . The most o
f

possibly saying : “ The hateful fellow ! I the “ pocket ” cameras willmake excellent
just know he spoiled my films on purpose ! negatives if properly handled . I may
And isn ' t it a shame they don ' t sell us a

s well say , too , that the finest lenses are
better films ? " not essential , though desirable . Many a

I have often wondered what happened success has been made with a cheap lens ,

when a certain film was developed , ex - and the bestmodern gathering o
f glasses ,
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possesing . every good quality that a lens steamer but a half-mile away , last sum
should have , cannot make up for careless - mer , became so utterly commonplace

ness or inexperience on the part of the and trifling , to your disappointment , on
user . the snap -shot you made ? You cannot
The first requisite is a reasonable un condense a third of the horizon onto a
derstanding of the camera to be used four-inch film and have it impressive .
Examine it carefully , noting the various I remember how I first learned this
parts and their uses . There will be , on fact , the summer I first had a camera .

a camera to use film only , a lens, which Itwas one of the orignal Kodaks,making
is set in a “ shutter ," and attached at the a round picture two -and -a-half inches in
small end of a bellows, unless the camera diameter . A visit to a vantage point in
is of the box type , in which case the the beautiful Cornwall hills of Pennsyl
length of thebox represents the bellows . vania gave me a splendid panorama of
In the lens or shutter therewill be “ stops” peaceful valley and mountain , rich with
or " diaphragms ,” designed to regulate foliage . I resolved to bring away a last
the amount of light to be admitted ing impression ; so I gravely snapped my
through the lens to record the view or little camera at the four points of the
image on the sensitive film or plate . At compass. Only when the utterly flat re
the larger end of the box there will be an sult was before me did I realize that a
arrangement for maintaining and chang - total of ten inches of film was somewhat
ing the sensitive film , whether it be in inadequate to record in impressive detail
rolls, or in " packs " of cut pieces , or the scenic beauty of a circle of twenty
spread on glass plates. five miles radius .
To understand the reason for many So let us not be deceived in our sum
failures , let us compare the lens of the mer ' s work . The little camera will tell
little camera with the lens of the human us many delightful stories if we will but
eye . The latter wonderful instrument use it according to its powers . When
projects an image on the retina , to be we pull out its bellows to the " universal ”

comprehended by the brain , as if it were focus ( 75 o
r

100 feet and beyond ) , it in

a
t

the end o
f
a bellows about sixteen cludes a
n angle o
f

view about like this :

inches long when looking a
t objects more V . Your eyes see an angle o
f

view about
than a hundred feet away . All our im - like this : V . Now if the wider extent
pressions o

f what we see are made by o
f

view included in the wider angle is

this instrument , this lens . These lenses , condensed to g
o

o
n the little film , it will

I should say , referring to the two eyes be smaller , in proportion , than the view
we are born with , add , by reason o

f

their your eyes see with the narrow angle ,
separation , the quality o

f

roundness to won ' t it ? It is condensed , squeezed
what we see . That is , we see stereosco - together .

pically , with a pair of matched sixteen - The moral of a
ll

this is , to use the
inch lenses ,marvelously arranged so that small camera — 4 x 5 and under - only for
the change o

f

focus required to bring intimate , near - b
y

summer notes , unless
nearer objects into sharp appreciation is there is a great object in the distance
effected by a mere effort o

f

will , which which will bear the condensing o
f the

governs the muscles that change the wider angle .

metaphorical bellows between the eye . There is another analogy to the human
lenses and the retina - film . eye which will help the summer camer
How clumsy is the humanly -made lens ist . Weall know how large the eyes of

in comparison ! Your little pocket cam - a cat look in the dark , and how they are
era has a lens of but five o

r

si
x

inches narrowed to a mere slit in the sunshine .

focal length , which means that it sees If any one will take the trouble to g
o

a wider angle than the eye , and sees it quickly from a sunny outdoors to a room
smaller - a

s

much smaller , in proportion which is lighted b
y artificial illumination

a
s

the difference between five o
r

si
x

and only , he will note a surprising dimness in

sixteen . Now can you understand why the room , which will soon disappear as

that glorious mountain view you saw , the eyes become accustomed to the
vast and impressive in its distance , o
r change . When he sees clearly , the same

that speeding yacht which passed your change will have been made in his eyes
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variation

as in the cat's eyes — they are simply nection with summer photography ) will
wider open in the comparative dimness have to take into account much greater
of indoors . variations in the light than those that
The lens is an eye , awindow , to admit can be controlled by the stops . The
light to the sensitive film or plate . The properly operated shutter attends to this ,
film is as sensitive as the science of and while a small stop and a fiftieth of a
chemistry will permit it to be, so far — second at the seashore may be a full ex
and how that science has increased sen - posure on a bright day , the open lens and
sitiveness may be realized when one re - two or three seconds will hardly suffice
members that Daguerre exposed his in the woods .
plates twenty minutes to make a picture The stops perform another function of
that your film will take as fully in the which I may barely hint. Greater depth
fiftieth of a second ! Now , to have the of focus — that is,more uniform sharp
light reach the plate in the right quanti - ness in the photograph — is attained in
ty , the lens and shutter people have ar - the use of the smaller openings . With
ranged “ stops ” or “ diaphragms , ” which the little cameras we have been dis
present openings of various diameters to cussing , using lenses of si

x

inches focal
the entering light . In the cat ' s eye and length o

r

less , this property is not so im

in theman ' s eye , this apparatus is called portant .
the iris ; and it acts involuntarily , requir - I havementioned two points , ignorance
ing n

o

conscious brain signal . upon which causes many failures . There
But the camera diaphragm — and it is are many others ; but understanding o

f

sometimes a
n iris diaphragm , too -must them will come by experience , if the

be actuated by the brain o
f

the operator brain checks the experience gained and
through his fingers . Judgment in using does not leave it a

ll
to be suffered b
y

the

the “ stops ” according to the light will purse .

greatly help the summer picture -making . A definite a
im

in summer photography
On the ocean , o

r

a
t

the seashore , where will add immeasurably to the experience
there is the vast reflection o

f

the water and the probability o
f pleasing results .

o
n the sands , the opening must bemade Take u
p

some one thing and make it a

smaller , just a
s the operator ' s eye closes “ hobby . ” For myself , I confess to lit

to the excessive light . In the woods , or tle interest in general and indiscriminate
among lawn trees , or inside a house , the snap - shotting . I want a tripod camera ,

eye opens fully — and so must the lens and plates ; and I am willing to endure
within certain limits . Moreover , the failures in riding my hobby , which is the
brain (and it will be noted that I am ar - picturing o

f

native trees and plants where
guing for the use and the cultivation o

f they live , in the woods and fields . — Sub
the sometimes neglected brain in con - urban Life .

Demagnetization o
f

Tools ,Watches , et
c
. because the filings cling to it . This

A process by which tools and watches state o
f magnetism is often found in

can be perfectly demagnetized is a
s fol . turning lathes , where the coils o
f

wire

lows : An alternating current is carried for dynamos are wound . If it once be
through a coil of copper wire , shaped gins , each day finds some other tool in

cylindrically inside and conically outside . the same condition , until calipers , turn

The magnetized object is introduced ing tools , squares , etc . , all cling together

into the coil , slowly , from the top , and and attract small screws and filings . T
o

slowly drawn out again . The theory o
f demagnetize the lathe centres , which are

the process is that when the object is the principal cause o
f

this trouble , an a
p

put into the coil , a change in it
s polarity paratus is used consisting o
f

a hollow

takes place with each change in the cur - coil o
r roll o
f copper wire connected with

rent ; when it is removed , themagnetism a
n electric lamp socket . An alternating

becomes gradually less , because few lines current is passed through the coil and
ofmagnetic force pass through it . With into the magnetic object . The current
one turn o

r winding o
f the coil themag will correct the condition , i
f there is

netism is not measurable . A magnetic enough resistance o
f the coil . - Scien

steel tool is inconvenient for use o
n

iron tific American .
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The Construction of a 4 - inch Spark Coil
BY B. A. HUNT

The materials and tools required are unnecessary ) ; for the primary , 1 lb . No .
simple and few in number . The ordi- 14 D C.C. wire , at 80 cts. per lb . ; 1 lb . thin
nary light wood and metal working tools tinfoil , at 75 cts. per lb . ; one piece of
possessed by the average amateur should ebonite tube , 84 ins. long by 13 ins. diam .
suffice to turn out a well- finished and outside and } in . thick , 50 cts. ; two pieces
efficient coil . The aid of a lathe will of 4 in . sheet ebonite , 47 ins . by 45/8 ins.,
greatly facilitate the construction , but it at 60 cts. ; lb . No. 22 soft iron wire, 25
is by no means indispensable . It would cts.; 1 /2 quires white filter paper (obtain
be well for the amateur to read up the at chemical warehouse ), 50 cts. ; 3/8 in . of
theory of the induction coil in a good No. 16 platinum wire , at $ 2.00 ; two large
electrical text -book if he does not already galvanometer terminals , two small ditto ,
thoroughly understand it . at 10 cts . each ; a few sq . ins. of 3
The secret of building a good coil with 16ths in . sheet brass , 15 cts . ; 4 ins. of 12
the minimum amount of secondary wire , in . width clock spring ; one long contact
is to have it most thoroughly insulated screw (and, if possible , a lock nut) ; one
and well arranged with regard to it

s pri - piece o
f

soft iron rod , 5 / 8 in . diam . and 1
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LONGITUDINAL SECTION O
F
A 4 -INCH SPARK Coil .

mary winding . The bestmethod o
f

insu - in . long ; four 3 16ths in . metal screws ,

lating the wire is rather a tedious one , 1
4 ins long ; two 1
8

in .metal screws , 12

but it will well repay by results for the in . long ; two 3 16th in . screws (brass ) ,

time and care spent upon it . The follow fin . long ; two dozen assorted wood
ing method o

f

construction was adopted screws , 38 in . to in . long , about 50 cts . the
by the writer , and the finished coil gave lot ; a few square feet of 38 in . baywood ,

results equal to , if not better than a coil o
r

good pine , for the base , 50 cts . ; 2 lbs .

by one of the standard makers , and at a paraffin wax , about 15 cts . per lb . ; solder ,

cost ofmaterials o
f

about $ 25 . 00 . resin , and shellac varnish . These quanti
The first thing to do will be to obtain ties are a liberal allowance for a coil this
all thematerials . Several firmsadvertis - size , and are intended only as a guide for
ing in this paper will supply the amateur ' s the amateur .

needs capitally . The most expensive
item will be the secondary wire : obtain

MAKING THE PARTS

4 / 2 lbs . s . c . c . wire , No . 36 gauge ; this is First , the Baseboard (Fig . 19 ) . This
about $ 4 . 00 per lb . ( silk insulation is is in the form o
f
a shallow box , 124 ins .
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by 74 ins. by 23/8 in . deep . It will be a section winder will be required formak
fairly simple piece of work ; the joints ing these . This will be understood by
being either screwed or dovetailed to - , looking at the sketch . It consists of
gether , according to the skill of the two discs of hard wood 34 ins . diameter ,
worker. The main thing is to make it separated an in . by a disc of metal
strong and square . Smooth up the sides 1 13 -16ths ins. diameter . The three are
and top well, so that it can be varnished fixed upon a screw spindle and clamped
It will be seen from the sketch that the together by nuts. This has now to be
underside is covered in by a thin , well - mounted in uprights secured to a wood
fitting board . This is fixed by screws base . A small handle is bent or attached
to fillets glued into the corner of the box . to the end of the spindle . This being
The Coil Ends ( Figs . 4 and 10 ) . — The made , the bobbins of No. 36 wire must
best possible material for these is ebonite , bewell saturated with hot paraffin . This
although paraffined teak would make a will best be done by obtaining a metal
good substitute . These must be nicely vessel deep enough to hold the bobbin .
filed up to size ,and the edges and surfaces Melt the paraffin carefully in it (avoid
finished off with fine emery cloth and over heating it ) , and then immerse the
oil. Then bore a 15/8 ins . hole (a good fi

t bobbin in it till no more air bubbles are
for ebonite tube ) a little above the centre driven out ; the bobbin may then be

a
s

sketched . This can b
e done in the hung u
p

to drain . Now fi
x the winder

lathe o
r
b
y

means of a fret saw , finishing securely to the table and fi
x
a stout wire

off true with a half round file . Two horizontally and about two feet above
holes must now be drilled in the lower the table . On this the bobbin is placed ,

edges and tapped for a 3 16ths in . screw ; and a Bunsen burner fixed underneath ;

also one hole in the top edge for the ter - the hot air rising from it will render the
minals o

f secondary wire . paraffin o
n the wire soft . Secure a turn

The Insulating Tube (Fig . 3 ) must be o
f

wire around the centre disc o
f

the
obtained cut to size , straight and circular ; winder , and proceed to carefully wind
be very careful that no minute holes per - till the space is full . Then cut the
forate the walls . This would cause a wire and remove the inner disc o

f

the
speedy breakdown o

f the coil . If an winder ; the wire section will readily
ebonite tube cannot b

e

obtained , make come away from the disc , this being
one b

y wrapping thin " paper " ebonite tapered for the purpose . The wax will
round a mandrel , cementing each layer reset on the turns of wire and hold them
with shellac varnish . quite firm . Forty sectionsmust bemade ,
The Soft Iron Wire Core (Fig . 1 ) . and it would be advisable to test them
Cut the hank o

f

2
2 iron wire into 8 in . for continuity with battery and galvano

lengths ; straighten and make into a neat meter before mounting
round bundle , fin . in diameter . Next The Insulating Discs ( Fig . 8 ) . — These
pour some shellac varnish down between are to be made from filter paper , and
the wires and dry in the oven . Two soaked in paraffin wax . Formelting the
wood flanges must now be made (Fig . 11 ) wax obtain a shallow baking tin , which

so a
s
to fi
t the core tight a
t

the ends and should not be less than 1
1 ins . b
y
7 ins .

slip easily into the ebonite tube . Fix o
n As the condenser sheets will also require

tight so a
s

to leave a space o
f
7 ins . paraffining ,make a true cardboard gauge

between them . A layer of paper should 4 ins . diam . by 1
5 / 8 ins . hole in centre ;

now be cemented round the core , and place this over a number o
f

the sheets
three layers of No . 14 D . C . C . wire wound together , and cut through with a sharp

in the space . Two small holes will re - penknife . About ninety discs will be
quire to b

e drilled ,one at each end , 12 ins . required . Next have the paraffin nicely

o
f

the wire being passed through the melted , and soak the discs in it ; take
hole close to the core from the inside ; them out one a

t
a time , allow to set for

the end o
f the third layer is brought out a
n instant , and then place them o
n

a

through the hole drilled in the edge o
f

clean sheet o
f paper to cool . It is im

the opposite flange . Keep the winding portant that no dust or metallic particles

a
s

close and tight as possible , and finally adhere to the surfaces ,

give it a coat o
f

shellac varnish . The Condenser ( Fig . 20 ) consists o
f

The Secondary Sections (Fig . 8 ) . - A sixty sheets o
f

paraffined paper , inter
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passing

lu
g
a
s

sketchthe sheetSistcutting
h
o
m
e . This is beconnecting

in 1 in . of

leaved with tinfoil . Cut the papers 1
0 o
f the cylinders , and one put into con

ins . by 64 ins . , and paraffin them a
s tact with each o
f the pins by a screw

before . The foil sheets must be cut to passing through . The cylinder is sup
size ( 8 ins . b

y
5 ins . ) , with a connecting ported by ' two angle -pieces ( A and B )

lug as sketched . This is best done by and two brass springs ( C and D ) ,arranged
first cutting the sheet in . longer and to press against the contact plates . An
slitting it across to within 1 in . o

f

the ebonite or brass handle is attached to the
edge , then simply bend back the lug spindle . Plates A and B join the termi
thus formed . Proceed to build u

p

the nals , and the springs C and D are at
condenser by first cutting two pieces o

f

tached - - one to the free end o
f

the primary
cardboard 1

0 ins . by 612 ins . Lay one coil and the other to the contact screw .

flat on a level table ; on top place a sheet It will readily b
e

seen that the springs

o
f paraffined paper ; next place a foil C and D can b
e put into contact with

sheet symmetrical with it , with it
s lug either poles o
f

the battery , a
t

will , by
projecting over the edge ; over this a simply turning the cylinder round .

paper sheet , next a foil sheet , with its Fitting the Parts Together — Themost
lug a

t the opposite lower corner , and so important detail is to build u
p

the second

o
n alternatively , till the full number are ary . For this a small vessel o
f

melted
built u

p
. Fasten the lugs o
n

each side paraffin , soldering iron , solder , resin , and
firmly together . The other cardboard a warm laundry iron will b

e required .

sheet is now to b
e placed on top . Heavily Have al
l

the discs and sections at hand ,

weight it for some hours , and afterwards and fi
x the ebonite tube into one o
f

its
tie firmly together with tape . flanges , so as to pass through 4 in . , and
The Contact Breaker o

r Interrupter stand it u
p

vertical . Slip three or four

(Figs . 21 and 2
4 ) . — The Construction o
f paper discs over the tube and flat against

this part will be readily understood from the flange ; then fi
x
a section in position ,

the sketch . The soft iron armature is withdraw inner end o
f the wire and

made from a piece o
f

in . round iron , 1 arrange it concentric with the tube . The

in . long . This is drilled and tapped and space (Fig . 3A ) must be filled u
p

solid
secured to the spring , this being rigidly with melted paraffin . When set , place
attached to a brass angle plate . A screw two insulating discs o

n top (the wire
passes through so a

s
to press against the being brought u
p through them ) ; then

spring and increase the tension if neces - smooth them down with the warm iron .

sary . The head o
f the armature screw The sections must b
e

connected — two
must be filed down , and a small hole insides together , then two outsides , then
drilled in it

s

centre to allow a small piece insides , and so o
n . Be most careful to

o
f No . 16 platinum wire being driven in get the proper face down , otherwise some

tight . The contact screw end must be o
f the sections will be opposing each

tipped in the same manner . This screw other . The proper way is shown o
n dia

is supported b
y
a long angle -piece , into · gram . The joints will require to be

which it screws nicely . A lock nut soldered , the inner joint being neatly
should be added to the screw , o

r

else a tucked in the space between section and
slot cut through into the hole , so that tube . The outer joint ( Fig . 7 ) is brought
the sides can be closed u

p

o
n to the screw over the top of discs , and then slipped in

to keep it firm . Holes for small wood between them . When all the sections
screws are drilled , as shown , into the are in place , bring the inner end o

f

the
bases o

f

the plates ; also a third hole , to last one u
p

between three o
r

four insu
allow o

f
a connecting -pin being screwed lating discs , and place o
n the other coil

o
r

soldered in . flange . Any space between it and the
The Commutator , o

r

Reverser , is not last sections , when the tube is project
really necessary ,but is a usefuladdition to ing through equally o

n

each side , should
the coil . The form illustrated is a

s good be filled in with more paraffined discs .

a
s any . It consists of a short cylinder of Two small holes are now to be drilled

ebonite o
r

hard wood ( E ) , through the slantwise up through the flange to the
centre o

f

which passes a brass pin ( F ) . terminals 5 and 6 , and the secondary
This is really in two parts , so as to be wires passed through and joined to them .

insulated from each other . Two con - The position o
f the fastening down
tact plates are screwed to opposite sides holes o
n the base is now to be found ,
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and the holes drilled to allow the screws screw , so that when the armature touches
to pass through into the holes in the the core the circuit is broken 1-32d in .
flanges (Figs. 17 and 18 ) . The primary Next fi

x
a short piece o
f wire in each

is now slipped into the tube , and two secondary terminal , so that they stand
tight fitting end pieces o

f

wood (Fig 1
2
) 4 ins . apart . On connecting three large

made to fit the tube . One must have a bichromate cells in series onto the primary

in . hole drilled through its centre (Fig . terminals , the interrupter should vibrate

1
2
) , and both will require small holes and produce a torrent o
f sparks between

drilling to pass the primary wires through . secondary terminals . If the full length
These are then taken through holes in o

f

spark is not obtained right off , try
the baseboard . The contact breaker putting more o

r

less tension o
n the arma

should now be fixed in position , as shown ture spring till successful . No difficulty

o
n the diagram , and the end o
f

the wire should occur in obtaining a full 41 in .

nearest soldered to the brass pin in the spark if the directions are closely fol .

armature support . The contact screw is lowed . If storage batteries are used to

taken direct to one o
f

the large terminals work the coil place a small resistance in

(Fig . 16 ) , the other terminal making con - series , otherwise the platinum contacts
tact to the free end o

f

the primary (Fig . will burn away quickly , due to the heavy
4A ) . The lugs of the condenser are put current o

n short circuiting a
t

the con

in contact , one to each (contact pillar tacts ; also b
e careful not to overwork

and spring ) . Make a good connection the coil with too many cells .

to foil lugs by wrapping some No . 24 The appearance o
f

the coil will be
tinned copper wire tightly round them greatly improved b

y

finishing off the
and making a soldered connection to brass work , such a

s the contact breaker ,

each o
f

the pins 2
2 and 2
3 . The con - commutator , and terminals , to as high a

denser can be wedged in place with a polish a
s possible ; then lacquer the parts

few strips of wood and the wood base with silico enamel or cold white lacquer .

cover screwed o
n , when all is secured The commutator , if used , is best placed in

inside . the position shown o
n the baseboard plan .

The covering for the secondary co
n

A word o
f warning should also b
e

sists best o
f
" paper " ebonite , cut to a given , against using the coil o
n high

good fi
t between the flanges and made voltage circuits with the electrolytic in

to overlap about 1 in . The lap is terruptor . The insulator is almost cer
cemented with strong shellac varnish , a tain to be broken down if the current is

few turns of string keeping it in place kept on more than a few seconds . This
till set . An excellent substitute for is due to the intense pressure induced in
ebonite is paraffined cartridge paper , fixed in the secondary , and a

s the current is

in the same way , afterwards varnished also fairly heavy ( 1 -10th to 1 -5th amp . )

black . The coil can now be tested . for the wire to carry , it warms it up and
Arrange the armature to be about 316ths softens the paraffin , and thereby allows

in . from the bore , and adjust the contact a spark to perforate it .

Duration o
f Lightning Flashes .

We possess as yet only pretty vague disc being set in motion b
y

clockwork
data as to the average duration o

f

flashes with a speed o
f fifty to sixty revolutions

o
f lightning , says L ' Illustration . Faraday a second . At certain flashes the cross

thoughthe could fi
x

it a
t
a second . Du appeared a single time very distinct ; the

four claimed that the flashes o
f lightning duration o
f lightning was , therefore , in

were instantaneous , and that their rapid ferior to the time of revolution o
f

the
succession gave the illusion of one flash disc , which would represent about the

o
f
a certain duration . Herr Schmidt has fiftieth o
f
a second . In more numerous

just been devoting himself to a series cases , the cross appeared two o
r three

o
f

observations , employing a disc o
f

ten times , or even more , but with a decreas
centimetres diameter bearing upon a ing luminous intensity . The lightning
black ground a white cross , the arms of had , therefore , lasted during several rev
which were two millimetres across , the olutions o
f

the disc .
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QUESTIONS AND ANSWERS

[Subscribers are invited to use this depart
ment. All questions on electrical and scientific
subjects of a practical nature and of general
interest will receive attention . The writer must
give his name in full , but nothing thatmay identi -
fy him will be published with a question if he
requests his name withheld . It will give the
editors pleasure to assist, through this column , all
subscribers , if possible , and they cordially solicit
practical queries . Questions 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 should be sent in at
one time.
Parties wishing special answers to questions
bymail must inclose $1.00 or more , depending
upon the amount of labor entailed in answering
the same, for trouble and expense .]

Ans . With the Morse closed circuit method
use three gravity cells, at either end of the line ;use three gravity cells at either end of the line

with open circuit method , use three dry cells at
each end . (2) See answer No. 132 in February
issue . (3) You will find chapter II. in the
August issue very helpful to an understanding
of this distinction .

Gasoline Engine

279. J. S ., Merrick , Okla ., asks (1) What is
the reason for making the piston rings of an
engine thinner at the ends where the cut is than
at the opposite part. (2) What size of lathe
would be needed to build a 22 h. p. gasoline
engine ? (3) What is the best way to space the
slots for a toothed armature ?

Ans. (1) This is toallow for uniform bending .
Were the ring of uniform section, the bending
would be mostly on the side opposite the cut .
By making the ends tapering, the pressure to
maintain tightness is a minimum . (2) Except
for turning the balance wheels , a lathe swinging
16" would suffice . You might be able to pur

chase the wheels already turned . Address the
Chicago House Wrecking Co. See article in
February issue , pages 237 and 238 .

Carbons
280. I. F ., Montevideo , Minn ., asks if the
carbons of exhausted dry cells can be removed
and used in ordinary liquid cells ?

Ans. Yes . It would be well , however , to
clean them by boiling in water .

Dry Storage Battery - Induction Motor

2
7
6
. E . H . , Eden , II
I
. ,asks ( 1 ) How to make

he

dry or semi -dry storage cells with Faure plates ?

( 2 ) What is the principle o
f

operation o
f
a
n in

duction motor ? ( 3 ) Is there a 25c pamphlet de
scribing how to make such a motor ?

Ans . ( 1 ) Storage cells must be of the wet
kind , and very wet a

t

that , — there must be a sur
plus of electrolyte . ( 2 ) There will soon be a

good article o
n

this subject in the Electrical
Engineering chapters . ( 3 ) No , the cheapest
book is a $ 3 . 00 book . In general , the stationary
part o

f

such a motor must be made o
f

sheet

iron , and the winding is rather difficult for an

amateur to comprehend .

Dry Cell Renewals
277 . C . R . W . , Winooski , Vt . , asks ( 1 ) If a

ene

the directions given in the November issue ? ( 2 )

If a five -bar telephone generator was rewound
with No . 24 wire , what current would b

e allowa
ble , and how much power would be required to

drive the armature ?

Ans . Wehave never analyzed the contents
of a Columbia cell , but the filling referred to will
answer . ( 2 ) 1 to 2 amperes . 14 h . p .

Small Dynamo

281 . W . C . B . , Knoxville , Tenn . , is making a

small dynamo . Field cores are 1 " x 2 " and 3 "

long . Armature is ilong . Armature is 3 " long 3 " dia . with 1
2

slots .

What would b
e
a good winding ?

Ans . You do not state any particular use of
machine , so we would advise a low voltage wind
ing , say for 10 volts , as being easy to put on .

No . 18 for armature , and No . 21 for shunt field ,

put on all you can .

Direct to Alternating

282 . L . R . V . , Bloomsburg , Pa . , asks how to

change a No . 5 K . & D . 6 -volt 6 -ampere motor

so a
s to make it run o
n

a 110 -volt alternating

current circuit .

Ans . It cannot be done .

Telegraph

278 . A . I . B . , Marlin , Tex . , asks ( 1 ) How
many batteries , and what kind should b

e

used

o
n
a telegraph line 600 feet long , with a ground

return ? ( 2 ) How can a permanent magnet be
made capable o

f lifting three pounds ? ( 3 ) What

is the difference between a direct and a
n

alter -

nating current ?

Old Storage Battery

283 . G . H . F . , Humboldt , Tenn . ,has a storage
battery that has been out o

f

use for more than a
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year . The dimensions are 14" x 8" x 8", and it
weighs 50 lbs. It is practically “ dead .” What
can be done to restore it to good working con
dition ?

Ans. You do not state whether it is a porta
ble cell enclosed in a wooden box , in which case
itmight really consist of three small cells , or if
the figures given are the dimensions of a single
glass jar . In any case , the plates should be re

moved from containing vessel, washed under a
faucet , and the jar cleaned . Do not throw away
any solution , but make it in quantity sufficient
to cover the plates, and of density as shown by
a hydrometer of 1.2. If the negative plates, the
more numerous ones , are white , they are badly
sulphated , and this must be removed by charg
ing the battery in reverse direction until all
signs of it disappear . Then allow the cell to
discharge slowly through a resistance , and then
charge it in the proper direction for a week .
When fully charged the voltmeter will read 2.6.

Water Motor
284. L . H. W ., asks (1) What horse -power
could be obtained from a water motor supplied
through a 2" pipe from a tank 40 ft. high ? (2)
What would be the size and weight of a storage
battery capable of supplying 6-horse power for
one hour ? (3) Where does the accent belong

in the words telegraphy and telephony ?
Ans . ( If the pipe was smooth and with
out elbows , perhaps / h.p. ; the pressure at
most would be but 18 lb

s
. , and that is rather

low . ( 2 ) With a 110 -volt motor you would

need about 60 cells , each with 7 plates 8 " X 8 " ;

each cell would weigh about 5
0 lbs . ( 3 ) On the

syllables " leg ” and “ leph " ; although at first
attempt , the pronounciation seems a little
strained , the sound is very flat if accent is

placed o
n next syllables .

Naphtha

285 . S . K . H . , Morristown , Ind . , asks ( 1 )

Where can he obtain coal -tar naphtha ? ( 2 )

Where " s " dia . hard rubber rods ? ( 3 ) Where
gutta .percha in sheets ? ( 4 ) How thick is No .

1
4 gauge ?

Ans . ( 1 ) Perhaps we do not fully understand
your question ; the more usual designation is

coal -oil naphtha , and the coal -tar is the final
residue after the removal o

f

the oils . The
naphthas form quite a series o

f volatile and in -

lammable liquids , o
f

which gasoline is one . A

person may ask fo
r

gasoline , but the Standard
Oil Co . sells him naphtha . ( 2 ) American Hard
Rubber C

o . , New York City . ( 3 ) This is not
much used except in the manufacture o
f

sub -

marine cables . Perhaps you could get some

from Eimer & Amend , New York City . ( 4 )

The B . W . G . No . 14 is .083 " .

Series Motor

2
8
6
. A . D . S . , Option , Pa . , asks ( 1 ) What

regulating devices are used for series -wound
motors on constant current circuits ? ( 2 ) Can a

motor be overcompounded like a generator to

give uniform speed under varying loads ? ( 8 )

What causes the counter electromotive force in

a motor ?

Ans . ( 1 ) A governor operating o
n

the cen
trifugal principle , that either varies the number

o
f

field turns o
r

the position of the brushes .

See page 224 , second column o
f February issue .

( 2 ) Yes , this is Sprague ' s original scheme , but
not now used , as being unnecessary . See page
225 o

f

same paper . ( 3 ) By the motion o
f

the
conductors in the magnetic field , if such motion
produces electromotive force in the case of a

generator , how can it
s production b
e avoided in

the case of a motor ? See page 198 of the
January issue .

Solenoid

287 . J . A . H . , Dallas , Tex . , has been reading
answer No . 251 in the June issue and asks fo

r

further information as to who Van DePoele
was , and how the defects o

f

his drill can b
e

remedied ?

Ans . Van D
e

Poele was a builder o
f

arc

dynamos and lamps in Chicago , in the early

8
0 ' s ,but soon devoted his attention to electric

railroading ; his first equipments consisted in

having a motor o
n the front platform , con

nected with the axles b
y

means o
f sprocket

chains . Current was delivered to motor through

a contact wheel running under rather than o
n

top the wire . The first commercial installation

o
f

this system was in Birmingham , Ala . , but in

adequate methods o
f supporting the trolley wire

led to it
s removal . The Thomson -Houston
Electric Co . , of Lynn ,Mass . , bought the patents ,

and waged a vigorous warfare o
n infringers .

Van De Poele himself moved to Lynn , and
after considerably improving various details o

f

the railway equipment , began experimenting

with the solenoid percussion drill . He died in

about 1892 . As for the defects o
f

the solenoid
principle , they were clearly stated in the June
issue ; although laminated o

r

slotted metal be
used , the long path o

f

the lines o
f

force through

a
ir

is not thereby reduced . Prof . E . Thomson
somewhat improved the scheme . See patent
520 ,810 .

Alcohol
288 . L . M . C . , Edgewater , Colo . , asks ( 1 )

What steps to take to secure a position a
s gov

ernment inspector o
f

denatured alcohol in his
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district ? (2) What success has been reached in voltage. The telephone generator would be
using alcohol in present forms of gasoline en considerably too small. A suitable generator
gines ? (3) What are the addresses of some would have an electromagnetic field . The 2
firmsmanufacturing distilling machinery ? lightmachine described in the Bub. Pub . Co .'s.
Ans . ( 1) You might address the Secretary 10c pamphlet , “ How to Make a Dynamo ,"
of the Interior , at Washington , or better , the would be about right fo

r

this purpose .

congressman from your district ; although such
positions are in the province of the Civil Service Antenna

Commission , he would b
e able to assist you in 291 . A . M . ,Woodside , L . I . , asks ( 1 ) If the

communicating with the proper official . ( 2 ) As simple wireless receiver described in the Feb .

nearly a
s we can find out , special designs of paper will catch signals from passing steamers ?

engines are necessary , and not very gratifying ( 2 ) Will a good insulated wire d
o

for a
n

success has been attained either in this country antenna , and what should be placed at the upper

o
r
in Europe . The Department o
f

Mechanical end ? ( 3 ) How long will it take to charge a stor
Engineering in Columbia University , New age battery having one positive and two neg
York , has made some exhaustive tests . ( 3 ) Our atives , 3 " X 8 " , from four gravity cells ?

lists do not show any . Ans . ( 1 ) Yes . ( 2 ) Insulation o
n thewire will

do no harm o
r good , but the upper end mustbe

Wattmeter - Dynamometer
insulated b

y glass o
r porcelain from it
s support .

289 . I . P . C . , Tampa , Fla . , asks ( 1 ) What is ( 3 ) About 200 hours .

a wattmeter ? ( 2 ) If a current of 10 amperes
produces a deflection of 22 degrees in a Siemens ' Resistances in Parallel
dynamometer , what is the “ constant , " and what 292 . J . L . , Chelsea , Mass . , asks what is the
current would 3

6 degrees represent ? joint resistance o
f

three wires in parallel , each
Ans . ( 1 ) We do not know whether youmean 1 ,000 ft . long and of 25 , 35 and 45 mils diameter ,

merely a
n indicating wattmeter , or one o
f

the the resistance o
f

the 2
5 mil wire being 391 . 8

recording type ; in the former , there is the a
t
- ohms per 1 ,000 ft . ?

tempt at rotation , as in a voltmeter or ammeter , Ans . The cross -section o
f
wires in circular

but themotion is opposed by a spring o
rweight ; mils is found b
y

squaring the diameter in mils ;

in the latter , rotation is permitted , and a train these squares will then be 625 , 1 ,225 , and 2 ,025 ;

o
f

wheels actuated . A wattmeter consists e
s
- their sum 3 ,875 . The combined resistance will

sentially o
f

two stationary coils o
f relatively b
e 625g973 o
f

391 . 8 , o
r
6
3 . 2 ohms .

coarse wire through which the main current
passes ; also a movable coil of fine wire , and in Lightning Arresters
addition a

n adjusted external resistance , for 293 . G . W . D . , Deer Lodge ,Mont . , asks if
calibration , the terminals being attached across there is any more danger from lightning when
the line , so that through it a shunt current will the arrester is placed inside a building than on

pass proportional to the voltage . The total the outside ?

torque will then be proportional to the product Ans . Outside arresters are usually placed o
n

o
f

the two currents , o
r
to the watts . ( 2 ) Cur poles , or in case o
f power transmissions , in sep

rent = constant X square root o
f

deflection , or arate houses along with the transformers .

angle through which the pointer must be turned Those inside the house are merely subsidiary ,

to restore coil to the zero position ; performing and are not considered at all dangerous to prop
these operations , the constant is found to be erty o

r person .

2 . 1
3
. The square root of 36 is 6 ; 6 X 2 . 1
3
=

1
2 . 78 , the required current . Renewed Lamps

294 . C . B . B . , Stockport , N . Y . , asks ( 1 )

Blasting Dynamos
What process is used in renewing incandescent

290 . C . H . G . , San Rafael , New Mexico , lamps ? ( 2 ) Where are wireless telegraph
asks if a telephone generator can be changed so instruments protected from lightning ?

as to allow its use in exploding a number of fuses Ans . ( 1 ) By manual operations ; the ti
p

is

simultaneously ? removed , and through the small hole a new fi
l

Ans . To be effective , the various fusesmust ament is inserted and stuck in place with the
be connected in parallel , and a dynamo of con - aid of rather slender tweezers . A new tube is

siderable ampere capacity b
e

used ; as the dis - then fused o
n

and the lamp re -exhausted . ( 2 )

tance to some o
f

the charges may b
e

a few They are not protected , except that during a

hundred feet , the machine should have a fair storm the apparatus is usually inoperative .
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Home Made Battery

295. J. W . P., Kennett Sq ., Pa ., asks if a
battery can be made by using half a dozen dry
cell carbons thrust through a wooden cover,
surrounding an ordinary zinc pencil ? Sal
ammoniac solution would be used.
Ans. For such work as intermittent oper
ation of bells , the battery will suffice , but the
absence of any dioxide ofmanganese in contact
with the carbons will allow quick polarization ,
if you attempt to prolong the current . Avoid
the distressing action of the creeping salts by
covering the upper ends of carbons and the
wooden disc with a mixture of resin and bees-
wax .

Motorman or Engineer
296 . N . E. G ., Cresco , Mich ., asks how a
person could learn to be a motorman on a
electric car or to run a gasolene launch ?
Would a course of instruction in a correspon -
dence school be helpful ?
Ans . Get what information you can from
books , and meanwhile secure a position in a
machine shop , even though it be no better than
washing windows . Familiarity with machine
tools and methods of doing work is all -impor

tant. To become a motorman you must seek
the acquaintance of the foreman of repair shops

or ca
r

houses , and make persistent application
for a position . For the gasolene launch , you
ought merely to seek a position a

s

machinist
with a firm that builds them . Then in due

season , with that concern o
r

some other , ask

for the desired class o
f

work .

Motor Switch

297 . R . D . C . , Pittsburg , Pa . , asks ( 1 ) How
best , in an emergency , to shut the current o

ff

a motor from a distant point ? ( 2 ) What is

meant b
y
a “ bipolar ” dynamo ? ( 3 ) What is

a
n easy way to test out a short circuit in a
n

armature ?

Ans . As your sketch shows an automatic no

voltage release starting rheostat ( like that
described in Chapter VIII . of the electrical
engineering series ) , you can readily make a

n

attachment to admit stopping the motor from
any desired location . Merely solder the ends

o
f
a piece o
f lamp cord to the ends o
f

the
winding o

f the release magnet , run the cord
where wanted and attach to it an ordinary

push -button . The act o
f pressing the button

will short -circuit the winding , remove the mag
netism , and allow the rheostat arm to fl

y

to the

“ off ” position . With your particular connec -

tions , this movement breaks field a
s

well a
s

armature circuit ; if the latter only is opened ,

care must then b
e

taken to open the main

switch , or current will be wasted and the field
coils unduly heated . ( 2 ) One with only two
poles , - say the typical Edison o

r Thomson
Houston style . ( 3 ) What may be easy for one
person may be unavailable for another . If you

have means o
f driving the armature a
t full

speed ,with the field magnets separately excited ,

you can make the best test . Remove the

brushes ,and start the armature revolving freely ;

then excite the field magnet , using lamps or a

rheostat to allow a gradual increase o
f

field

current . If appreciably ' no more power is

required to drive armature under these last

conditions than when n
o magnetism was pro

duced , the armature has n
o ground o
r short

circuits . If considerable expenditure of power

is needed , heat and smoke will soon bemanifest .

and a few moment ' s run will suffice to locate
the fault .

, 110 - volt Motor
2
9
8
. F . E . B . ,Mendota ,Wis . ,asks ( 1 ) What

winding to put o
n

a small armature with 1
2

4 " X 3
8
" slots , - a 6 -segment commutator , and

single -coil cast iron field magnet being used ,

to allow for running o
n

a 110 -volt direct cur
rent ? Lamps can be used for resistance . ( 2 )

Will an alternating current fanmotor wound for
110 volts run o

n

a 110 -volt direct current

circuit ?

Ans . ( 1 ) As we do not know the length o
f

the armature nor size o
f

field magnet , we have
no data upon which to figure . By using a 12

segment commutator , and putting o
n the wire

in the established manner , it will be possible to
wind for 110 volts without thewasteful necessity

o
f

using external resistance . Possibly No . 26
wire o
n armature and No . 23 on fields would

suffice . ( 2 ) No .

Meter Reading

299 . E . T . F . , Renovo , Pa . , asks how to take

the reading o
f

a
n ordinary Thomson recording

watt -hour meter ?

Ans . It is true that some caremust be used
for errors are easily made . First it must be
borne in mind that the figures marked under o

r

over each dial ( 1 ,000 , 10 ,000 , etc . ) , refer to a

complete revolution o
f

the hand o
f

that dial ;

therefore , each division o
n the dial to the

extreme right indicates not one , two , three , o
r

four thousands o
f

units , but one , two , three ,

o
r

four hundreds o
f

units . That is , the dial
does not read thousands , but one complete
turn means one thousand . A complete revolu

tion o
f

the first hand then will be 1 ,000 , and the
second dial will show one division . A hand to

b
e

read a
s having completed a division must b
e

confirmed by the hand before it ( to the right ) ;
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like an ordinary direct current generator, from
the other end like an alternator with revolving
armature .

unless the hand before it has reached or
passed th

e
zero , or in other words , completed a

revolution , the other has not completed the
division o

n which it may appear to rest . For
this reason it will be found easier and quicker

to read a dial from right to left . Attention
must b

e paid to the “ constant , ” i . e . the number
by which the meter reading must be multiplied

in order to give the correct watts . Often , how

ever , this constant is simply 1 . If it is desired

to know the instantaneous watts , say for check -

ing accuracy o
f
a meter , the revolutions o
f

the

copper disc should be counted for three o
r

five minutes , then the watts = 60 X constant X
revolutions - time in minutes .

Fan Motor

300 . J . A . O . , Chicago , Ill . , wishes to turn a

1
2
" " Paragon ” fan motor into a generator .

Armature is wound with No . 21 wire , field with
No . 22 . What would the output be ?

Ans . Direct current fan motors are ordina
rily series wound , but in your case the field wire

seems rather small . You can somewhat remedy

this high resistance by putting the two coils in

parallel rather than in series with each other .

T
o

make a series wound dynamo generate a

current , you must drive it in the opposite direc
tion from that in which it runs a

s
a motor . A

current o
f

about 2 amperes will be allowable ,

voltage dependent upon the speed a
t

which you

drive it .

Wimshursi Machine
301 . A . B . C . , - asks ( 1 ) ifa Wimshurst
machine can be used to supply current for
operating a wireless telegraph outfit ? ( 2 ) What

is the construction o
f
a telegraph receiver for

wireless messages ? ( 3 ) Is it possible to send

1
0 amperes a
t
a pressure o
f
2 / 2 volts through a

5
0 -ampere -hour storage battery ?

Ans . ( 1 ) No , it does not supply enough cur
rent . ( 2 ) One was described in the February

issue . ( 3 ) Yes .

Alternating Current to Direct
302 . I . A . S . , Ft . William , Ont . , asks if it is

possible to change alternating currents to direct

in the case o
f
a long distance transmission , by

the use o
f

commutators in sub -stations ?

Ans . Yes , this is regularly done , but the de -

vice consists ofmore than a mere commutator .

Wires must be connected to the various seg -

ments , and these wires must cut a magnetic
field . The complete device is technically de .

noted a
s
a “ rotary converter . ” Alternating

currents o
f proper voltage , phase relations , and

frequency are delivered to the collector rings

that connect to the same winding a
s

does the

commutator . From one end , the machine looks

Field Rheostat
303 . M . H . , Denmark , S . C . , asks ( 1 ) How to

connect a rheostat in the field o
f
a shunt

dynamo ? ( 2 ) A small dynamo , intended for 5
0

volts and 4 amperes , fails to generate . What

is the reason ?

Ans . The diagrams accompanying Chapter

XII . of the Electrical Engineering series illus
trate this point . Also a practical way , in case

o
f
a 2 -pole dynamo , is to lead a wire from each

brush to a field end , and connect the other field

ends to the rheostat . Just which end o
f

the

spool winding to use for the brush connection

will depend upon the type o
f

field magnet and

method o
fwinding ; but the procedure is to try

it one way , and if this does not work , try the
other . Make this trial connection with one
spool only , - the other spool is sure to fit one
condition o

r
the other . ( 2 ) A very reliable

method , if you have current available , is to try
the machine a

s a motor . If it will not yield to

this trial , it is o
f
n
o

use to try to make it gener

ate . Something must be fundamentally wrong

in the winding o
r connections . If machine will

run a
s
amotor , set brushes in position for low

est speed and least sparking . Then in case of a

shunt dynamo , drive it a
t
a somewhat higher

speed , in the same direction . If this trial does
not avail , write us again , stating just what de
sign you have been following .

304 . D . E . F . , - asks ( 1 ) If there is any
way to renew dry batteries ? ( 2 ) Can a motor

b
e

made from a 4 -bar telephone generator with
out rewinding ? ( 3 ) How many volts are needed

to melt a small needle ?

Ans . ( 1 ) Try covering outer ends of carbon
with hot paraffin , and then let the cells soak for

a few days in a strong solution o
f
sa
l

ammoniac .

If there are any holes in the zinc receptacle , it

hardly pays to try to renew the filling . ( 2 ) Not

if you wish to get good running conditions . ( 3 )

Volts do notmelt anything . It is current that
does the heating , and current is measured in

amperes ; volts simply indicate the pressure
necessary to drive the current . It is like the
case o

f
a water wheel ; water makes the wheel

g
o , but pressure is needed to drive the water .

We can see water , but we cannot see the pres .

sure . Though amperes cannot actually be
seen , their presence would be testified b

y

the
heat . Electrical pressure , in volts , is something
abstract , like water pressure , and cannot be

clothed in any physical form .
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JUZ TINGS
TRI-SUIT

30 NuHS
TRISSOT



ELECTRICIAN AND MECHANIC

PRACTICAL 250 BOOKS
Model Steamer Building . A practical hand Gas and Oil Engines . A practical handbook on,
book on the design and construction of model steamer with instructions for care and running . Illustrated .
hulls , and fittings , with 39scale drawings . Brazing and Soldering , by JAMES F. HOBART .Machinery For Model Steamers. On the de A complete course of instruction in all kinds of hard
sign, construction , fitting and erecting of engines and and soft soldering. Shows just what tools to use, how
boilers for model steamers, with 44scale drawings . tomake them and how to use them.

Model Boiler Making . Contains full instruc The Locomotive , simply explained. A first intro
tions for designing and making model stationary, duction to the study of locomotive engines, their
marine and locomotive boilers. Fully illustrated with designs, construction and erection, with a short cate
original working drawings . chism,and 26illustrations .

The Beginner ' s Guide to the Lathe . An Simple Scientific Experiments . How to per
elementary instruction book on turning in wood and form entertaining and instructive experiments with
metal , by P. MARSHALL , 76pages, 75illustrations . simple home-made apparatus , with 59 illustrations .
Metal Working Tools and Their Uses . A The Slide Valve , simply explained, by W. J . TEN
handbook for young engineers and apprentices. NANT . Revised edition, considerably enlarged A
Shows how to use simple tools required in metal work first-rate little book for locomotive and stationary en
ing and model making . Illustrated . gineers, firemen and all interested iu the slide valve.

Standard Screw Threads . A Guide to Stand 83pages, 41illustrations .

ard Screw Threads and Twist Drills . (Small sizes.) The Fireman ' s Guide to the Care and Manage
Illustrated ment of Boilers , by KARL P. DAHLSTROM , M. E.,

Threads and Thread Cutting , by Colvin covering the following subjects: Firing and Economy
of Fuel : Feed and Water Line ; Low Water andSTABEL . This clears up many of the mysteries of

thread-cutting, such as double and triple threads, in Priming : Steam Pressure; Cleaning and Blowing

ternal threads, catching threads, use of hobs, etc. Out
; General Directions . ' A thoroughly practical

Coatains a lot of useful hints and several tables. book.
The Beginner ' s Guide to Fretwork . Con

Turning and Boring Tapers , by FRED H. taining full instructions on the use of Tools and
COLVIN . A plainly written explanation of a subject Materials ; and six full size Fretwork designs, with 39
that puzzles many amechanic. " This explains the dif pages and 26illustrations .
ferentways of designating tapers, gives tables, shows
how to use the compound rest and gives the tapers Veneering , Marquetry and Inlay . A practical
mostly used. instruction book in the art of Decorating Woodwork

by thesemethods , by P. A. WELLS . 79pages, 37 illus
Mechanical Drawing , simply explained. Use trations .
of instruments , reading and setting out drawings, ink Woodwork Joints . How to make and where toing in and finishing , drawings for reproduction , letter
ing, with 44 illustrations . use them ; including mortise and tenon joints , la

p

joints , dovetail joints , glue joints and scarfing joints .

Drafting o
f

Cams , by Louis RoviLLION . The With a chapter o
n

circular woodwork , revised and en
laying out o

f

cams is a serious problem unless you larged edition . 101pages , 1
7
8

illustrations .

know how to g
o

at it right . This puts you on the Acetylene Gas . How to make and use it . Aright road for practically any kind o
f

cam you are practical handbook o
n

the uses o
f Acetylene Gas ,likely to run u
p

against . It ' s plain English , too . suitable apparatus for its generation , hints and fitting
Draughtsmanship , b

y

John BLACK . This little u
p
, etc . 3
4

illustrations ,

manual is intended for those who desire some little Hints for Painters , Decorators and Paporknowledge of architectural drawing and to whom the Hangers , by an Old Hand . A most useful book
study o

f

the larger treatises would not b
e

suitable . treating o
n

the preparation of surfaces , materials used ,

12mo, paper . mixed paints , operations , taste in color , graining ,
Drawing Instruments , b

y

a
n

Old Draughtsman . paperhanging , estimating cost o
f

work , useful recipes .

A treatise o
n

the use and care o
f drawing instruments . A valuable book for the amateur . 12mo, paper . Price

12mo, paper . 2
5

cents .

Painting and Varnishing . Edited by JOHNThe Slide Rule and How to Use It , by FRED BLACK . A practical manual treating o
f

materials ,

T . HODGSON . This is a compilation o
f explanations , principles o
f

color , preparation o
f

surfaces , brushes ,rules and instructions suitable for mechanics and varnishing , graining , gilding , marbling , sign writing ,

others interested who wish to master the use of this stencils , etc . 1
2

mo , paper .time -saving , calculating instrument . 12mo, paper .

The Engineer ' s Slide Rule and Its Applica Concrete , b
y

FRANK JAY . Written b
y
a
n expert

o
f many years ' experience in concrete , and fully detions , b
y

WILLIAM TONKES . A complete investiga scribes up - to -date methods o
f building walls , piers ,

tion o
f

the principles and uses o
f

the Engineer ' s Slide columns , floors and chimneys ; also armored concrete
Rule . 12mo, paper . construction , dams , etc . 12mo, paper .

Steam Turbines . How to design and build them . Artificial Stone , Terra Cotta , etc . Edited by

A practical handbook for model makers . Contents of JOHN BLACK . Concisely describes the manufactureChapters : 1 . General Consideration . 2 . Pressure De and uses o
f

various kinds o
f

artificial stone , terraveloped by a
n Impinging Jet ; Velocity and Flow o
f

cotta , hollow blocks , scagliolio , etc . 12mo, paper .Steam Through Orifices . 3 . Method o
f Designing a

Steam Turbine . 4 . Complete Designs for DeLaval Masonry . Edited by JOHN BLACK . This little
Steam Turbines ; Method o

f Making Vanes ; Shroud book dealswith the operations o
f

the stonemason in a

ing . 5 . The Theory o
f Multiple Stage Turbines . thoroughly practical manner , describing stone cutting

Fully illustrated with detail drawings and tables . a
s

well a
s building walls , etc . 12mo , paper .

Any o
f

the foregoing books will be sent postpaid o
n receipt of price . Any one will be given

with one year ' s subscription to ELECTRICIAN AND MECHANIC for 60 cents , or with two
yearly subscriptions to the same o

r

different addresses for $ 1 .00 .

SAMPSON PUBLISHING COMPANY

6 BEACON STREET BOSTON , MASS .
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LEARN TO DRAW .
THE growing importance of machinery and
1 engineering demands more men who under
stand Mechanical Drawing . It is the basis of
the education of the mechanic and engineer. Every young
man who aspires to become an Electrical Engineer must be
able to express his ideas in clear, concise drawings .

The Massachusetts Correspondence Schools
can teach you this important subject during spare hours and
assist you to a career of usefulness and financial success.

SPECIAL OFFER
Readers of the Electrician and Mechanic who enroll on , or before ,

May 1st will receive without extra charge a complete drawing outfit . As the
number of outfits is limited you should write at once for free information .

MASSACHUSETTS CORRESPONDENCE SCHOOLS ,

194 BOYLSTON STREET, BOSTON, MASS .

Thirteenth Year of Publication LD YOUR

OWN BOA
" PATENTS ”
THE INVENTOR 'S JOURNAL BY THE

BROOKS SYSTEM
If you want to Patent or Sell your
Invention in Great Britain ,write the
Editor . - Advice free .
“ PATENTS " has the largest ci

r

culation o
f

any journal devoted to

Inventions , published in Great
Britain .

Send 1
0

cents for current number

in envelope prepaid with 5
c stamp

and we willmail you , free , our hand
book , “ How to Patent an Inven
tion , " published b

y

Of Full Size Patterns and Illus
trated Instructions .

You need no tool experience- no previous
knowledge of boats . Our big free cataloggives hundreds of testimonials - tells how &profitable boat building business may be
established. Sendfor it .

Patterns o
f
a
ll

RowBoatsandCanoes, $ 1 to $ 2

Patterns o
f

LaunchesandSail Boats
under 3

0

feet, . $ 2 to810
We sell knock -down frameswith patterns

to finish for lessthan it costsothers

to manufacture .

1
5
% -FootLaunchFrameandPatterns, 812

1
6
-FootLaunchFrameandPatterns, . . $ 15

2
2
-FootSpeedLaunchFrameandPatterns, 822

Other prices in proportion .

2
1 ,311inexperiencedpeoplebuilt boatsby the

BrooksSystemlast year . Why not you ?

FREE ILLUSTRATED CATALOG Quotesprloeson all pat
terns , knock - down frameswith patterns to

finish , and completeknock -downboate.

SATISFACTIONGUARANTEEDO
R

MONEYREFUNDED.HUGHES & YOUNG (Estb . 1829 )

REGISTEREDINTERNATIONALPATENTATTORNEYS

5
5 - 56 Chancery Lane , London , England BROOKS BOAT MFG . C
O . BROOKS

OCTORSO
F

THEFITTAN31STENO
F

AT BRUG

1
1
. SMIPS
T
. SAGINAW, MICH. U . S . A .
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Gold Electroplating - Watches plated $2. 25; chains,

SALE AND EXCHANGE $1.25; pins, 60 cents, 18 karat gold' used. Satisfaction
guaranteed. Mail orders carefully attended. Address ,
John Hodell , 136, 43dSt ., Pittsburg , Pa .

Advertisements under this heading, without display,
one cent per word, cash with order, minimum 25cents. For SaleOne complete 11 .p. steam engine and
Exchange advertisements will be inserted for sub boiler . Address Clarence Hinkhouse , West Liberty , Iowa .
scribers once without charge, subsequent insertions
regular rates. B . I . Barb Fish Hook - Catches and holds them

when they bite. 250each, five $1.00. B. I. Barb , Wake
field, Kansas .WANTED - November , December and January copies

of ELECTRICIAN AND MECHANIC . We will ex Wanted - Books on chess strategetics, by F . K. Young .tend your subscription two months for each copy of any State prices separately. Address , I. M. Tessohw, 32
0

number returned to us . Write your name o
n

the wrapper , Ninth Ave . , New York , N . Y .

and subscription will be extended as stated . Sampson
Publishing Co . , 6 Beacon S

t
. , Boston , Mass . Will Exchange - One good three bar telephone gene

rator , one 5 ohm Learner ' s telegraph instrument , for a

good small dynamo o
f equal value . Carl Brown , Norton ,FOR SALE ! Kansas .

1 % and 2
4

H . P . Stationary Gasoline Engines , also For Sale - 20 -Watt Dynamo with 24 in . drive wheel ,

Castings for same. I furnish full set o
f Drawings 1 in , and 2 in . pulleys , and belt . In excellent condition .

with each set o
f castings . Price $ 6 . 5
0
. C . W . Arlitt , Austin , Texas .

J . F . SCAULZ , Box 176 , Wireless - Every wireless station should be equipped
North Chicago , Ill . with the EXCELCO Wave Detector . Themost sensitivereceiving device known . No battery required . Will

“ catch " messages sent out from stations several hundred
New Cell – Don ' t throw away your ol

d

dry batteries . miles away . Agents wanted . Complete parts by mail
New Cell is a preparation which positively renews dry postpaid , $ 1 . 5

0
. Victor H . Laughter Co . , Byhalia , Miss .

batteries a
t
a cost o
f
2 cents each . Trial package and cat .

alogue 10c. Adams Electrical Co . , Kewanee , Ill . Will Exchange - 1 generator for gasoline engine ,

price $ 1
5
. 0
0
(new ) , for motor . George Weiser , 1412HighWill Exchange - One 110-volt D . C . Fan Motor in land Ave . , Knoxville , Tenn .

good condition for a storage battery about 1
5 amp . Geo .

E . Tucker , 401Spruce Ave . , Kansas City ,Mo . Will Exchange - - 10 sal ammoniac batteries , 1 6 x 8gravity battery , 1 5 x 7 gravity battery , 1 Hustler motorWill Exchange - 1 new Electrical Dictionary , over 600 parts , 1 induction coil , 1 344 X 414plate camera , 1 pair 8 - in .

pages ; 1 set o
f

Orchestra Bells ; 1 Columbian Zither ; 1 pliers . Will exchange for small generator and motor .

new book on Electrical Experiments : 1 Reading Glass , Write for particulars . George W . Weiser , 1412Highland
24 inches . For Mail Pouch Coupons and win . Spark Ave . , Knoxville , Tenn .

Coil , Volt Meter 1 to 15 , small Turning Lathe (for wood ) ,

o
r

small Currant Reverser , J . Albert Holm ,504 E .Monroe For Sale – Castings and all necessary material forSt . , Attica , Ind . making a marine or horizontal steam engine o
f
1 -inch

stroke and 4 - in . bore . These are good serviceable engines
For Sale - A 2 h . p . gasoline engine , a good engine for capable of running a boat 5 feet long or a 40 -watt dynamo ,

power , for its size . A sh . p . electricmotor , good as new . . and theywill run fast enough to runmost dynamos direct ,

J . E . Handley , Rock City Falls , N . Y . thus saving power wastedthrough belt transmission . They
are just as good a

s

the large engines seen every day andExchange or for Sale - - One 75 -watt dynamo or 1 / 6 will do the same work in proportion to their size . The

h . p . motor , goodas new . At 2 .000 r . p . m .will give 40 to 50 casting sets , which include all necessary material , sell at
volts . Dynamo and watermotor as one ; weight 3

0

lbs . size , $ 1 . 0
0
. Working blue prints 25cextra . Aluminum 3 -bladed

1
0
x 6 x $ ; brushes of best woven wire . Will sell for $ 8 . 00 , screw propellers for marine engine 25c. 0 . N . Hansen ,

Will also exchange electric bells , dry batteries , electrical 183Du Boise Ave . , Elgin . Ill .

hooks , telephone receiver , one Cleveland coaster brake
bicycle , etc . Joe Cook , 1009Ashley S

t
. , Tampa , Fla .

BOOKSExchange - Nine telephone receivers , four of which
are in pairs , onewatch -casereceiver , the rest are odd ones ;

one No . 7 Baltimore printing press . Would like to have a

spark coil , but will trade for something electrical . Write
what you have . Willie C . Peters , 304West Fifth S

t
. ,

Carthage ,Mo .

Send a silver quarter for blue prints showing how to

make a powerful water motor out o
f

sheet iron . G . M .

Talcott , 1522Wrightwood Ave . , Chicago , Ill .

Veneering ,Marquetry and Inlay . A practical
instruction book in the art o
f Decorating Woodwork
by thesemethods ,by P . A . WELLS . 7

9 pages , 3
7

illus
trations . Price , 2

5

cents .

The Measurement of Electric Currents .

Electrical Measuring Instruments , by James Swin
burne . Meters for Electrical Energy , by C . H . Wordingham . Edited , with Preface , by T . Commerford
Martin . With folding plate and numerous illustra
tions . Price , 5

0

cents .

SAMPSON PUBLISHING CO .

6 Beacon St . Boston , Mass .

Will Exchange - Set of 10 Year Books of Agriculture
1896 to 1905, fine condition , cloth bound ; book o

n

Gas 'En
gine ,by P . B . Warwick ; " Camp Life and Tricks of Trap
ping , " by W . H . Gibson , and " The State ofMissouri , " by

W . Williams , for electrical books , or what have you ?

A . Cesal , 643 W . 18th S
t
. , Chicago , Ill .

For Sale - Second -hand telephones and parts . Bulletin
No . 2 describes them . Generators in fine condition , $ 1 . 25 .

Write for bulletin . Murray Main , Delaware , Ohio .

$ 1 .50 Flasher , 69c

INK . BLACK . RED , GREEN AND PURPLE
Economical , convenient and satisfactory . For a dimewe
will send you a powder which will make half a pint of fine ,

black , free - flowing ink equal in every respect to the best
you canbuy in bottles and suitable forevery purpose where

a good ink is required . For 25 cents coin or one -cent
stamps will send an assortment of four colors , sufficient to

make one -half pint each of red , green , purple and black , or
two quarts in all . Four powders of any one color for 25

cents . All these colors are good and ink made from these
powders will prove equal to the best ink you can buy .

Especially convenient for travelers , as a small quantity
can b
e

made at a timeas required . Send all orders to Ad
vertiser 3
9 , careof Sampson Publishing Co . , 6 Beacon St . ,

Boston , Mass .

AGENTS , here is your chance . The Ever -Ready
Tubular Flashlight , all complete , retails at $ 1 . 5

0 , gives
5000flashes. Each to Agents , 69c . Vest Pocket Light
all complete , 49c . Postage extra for either 10c. Cata
logue free . JOHN NELSON ELECTRICAL CO .

Dept . E , Kewanee , Ill .
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BOOKS ON ELECTRICITY
Electro - Dynamic Machinery . A text book on Modern Wiring Diagrams and Descriptions , by
continuous current dynamo-electric machinery for HORSTMANN and TOUSLEY . A handbook of practical
electrical engineering students of all grades. By E. J . diagrams and information for electrical construction
HOUSTON and A. E. KENNELLY . 331pages, 232 il work showing at a glance all that ordinary electrical
lustrations . Price, $2.50. workers needand nothing that they do not need. 157
The Induction Motor . A book covering the cal pages, illustrated . Price $1.51).
culation , predetermination, design and general theory Diagrams of Electrical Connections, by CECIL P.of the induction motor . By B. A. BEHREND 105 POOLE . A collection of 130diagrams of themost prac
pages, 56illustrations . Price, $1.50. tical connections for electricians, with full explanation
Alternating Electric Currents , bv HOUSTON and of eachdiagram . Price $2.00.
KENNELLY. Third edition . 271 pages, 102 illustra
tions. Price , $1.50. Incandescent Wiring Handbook, by F . B. BADT .

Fifth edition . Full instructions for incandescentwir
The Diseases of Electrical Machinery , by ERNST ing and complete information concerning methods . 42SCHULZ . Edited with a preface by SILVANUS P. illustrations and 5 tables. Price $1.00.
THOMPSON . Describes the troubles that occur in the The Universal Wiring Computer. For determiningoperation of machines. Illustrated . Price , $1.00. the sizes of wires for incandescent electric lamp leads,Designs for Small Dynamos and Motors ,by CECIL and for distribution in generalwithout calculation ,with
P. POOLE . Containing numerous designs for home some notes on wiring and a set of auxiliary tables. By
construction of small dynamos and motors , from 1-6 to CARL HERING . 44pages, 4 charts. Price $1.00.3 h.p., direct and alternating current , including 22dif
ferent machines. 156pages, 231illustrations . Price , Modern Electrical Construction , by HORTSMANN

and TOUSLEY . This book treats almost entirely of$200 practical electrical work , and is a perfect guide for theInduction Coils and Coil Making , by F. C. ALLSOP . beginning electrician. It uses the underwriters ' rulesA treatise on the construction and working of shock, as a textand explains by numerous cuts and detailed
medical and spark coils. 172pages, 124illustrations . explanations just how the best class of electrical workPrice , $1.25.

is installed. 250pages, 100diagrams. Price $1.50.Wireless Telegraphy , by A . FREDERICK COLLINS .
A book embodying a short history of wireless tele Standard Electrical Dictionary ,by Prof . T. O'CONOR
graphy, its theory, experiments and results attained . SLOANE . 8th edition . 682pages, 393illustrations . A

300pages, 332illustrations . Price , $3.00.
dictionary which exhausts the subject of electrical
terms, giving definitions of about 5000distinct words,

Wireless Telegraphy , by C. H. SEWALL . It
s

termsand phrases . Price $ 3 . 0
0
.origins , development , inventions and apparatus . A

comprehensive view o
f

the subject designed for theuse Electrician ' s Handy Book , by Prof . SLOANE . Just
both of the general public and of thetechnical student . published . Handsomely bound i

n leather , pocket size .

229pages , illustrated . Price , $ 2 . 0
0
. 800pages, 500illustrations . An up - to -datework cover

ing the subject of practical electricity in all its
Wireless Telegraphy , by A . E . KENNELLY . The branches , being intended for the everyday working
whole story o

f

wireless telegraphy from its invention electrician . Price $ 3 . 5
0
.to its very latest development , including the most

complete and popular explanation of its underlying Arithmetic o
f Electricity , by Prof . T . O 'Conor

principles and their application , is told in this inform SLOANE . 16thedition . 165pages , illustrated . A prac
ing book . It is a volume intended for the general tical treatise o

n

electrical calculations o
f

all kinds , in
reader . Price , $ 1 . 0

0 postpaid . volving only ordinary arithmetic . Price $ 1 . 0
0
.

The Storage Battery , by AUGUSTUS TREADWELL , EasyElectrical Experiments andHow to Make Them ,

Jr . Construction , theory and use . A completehistory by L . P . DICKINSON . Tells in simple language all
of the development and uses of the storage battery , about Galvanometers , Batteries , Magnets . Induction
with a table giving dataof the storage batteries in use Coils ,Motors , Voltmeters , Dynamos , Storage Batter
today , and a great number of charge and discharge ies , Telephones , Telegraph Instruments , Rheostats .

curves o
f

the most prominent types . Price , $ 1 . 5
0
. Condensers , Electrophorus , Resistance , Electroplating .

Electric Toy Making , etc . 220pages , profusely illusPractical Telephone Hand Book and Guide to trated . Price $ 1 . 0
0
.Telephonic Exchange , by T . S . BALDWIN , M . E .

Chapters o
n

the Use of the Telephone , Series , and Electricity Made Simple , b
y
C . C . HASKINS . A book

Bridging Phones , Line Construction ,Materials to b
e devoid o
f

technicalities . Simple , plain and understand

U sed , Locating and Correction o
f

Faults in Instru able . For engineers , dynano men , firemen , linemen ,

ments and Lines . The best book ever published on wiremen and learners . For study o
r

reference. 223

Farm Telephones . Fully illustrated . Price $ 1 . 0
0
. pages , 1
0
8

illustrations . Price $ 1 . 0
0
.

Switchboards , by WILLIAM BAXTER , JR . The Electricity Simplified , by SLOANE . 10th edition .

only book dealing with this important part o
f

electri 158pages, fully illustrated . This is the simplest work
cal engineering . Takes up all sizes and kinds from ever published on the subject of electricity , and makes
the single dynamo in the engine room to the largest it as plain as possible . Price $ 1 . 0

0
.

power plant work . Includes direct and alternating How to Become a Successful Electrician , by SLOANE .

currents , oil switches for high tension ; arc and incan 12thedition . 200pages , illustrated . A course in elec
descent lighting : railway work , and all the rest , trical engineering for home study . Price $ 1 . 0

0
.

except telephone work . Price $ 1 . 5
0
. How Iwo Boys Made Their Own Electrical Apparatus ,

Electric Wiring , Diagrams , and Switchboards , by Prof . T . St . Joux . Containing complete direc
by NEWTON HARRISON . 270pages , 105illustrations , tions for making 152pieces of apparatus , including

A thoroughly practical treatise on electric wiring in batteries , telegraph instruments , coils , electro -magnets ,

all its branches , with plain diagrams . Price $ 1 . 0
0
. motors , etc . Every piece can b
e

and has beenmade by

Electrical Wiring and Construction Tables , by boys , and the illustrations are from apparatus made by

HORSTMANN and TOUSLEY . Contains hundreds of boys . Price $ 1 . 0
0
.

u
p
- to -date tables covering everything o
n

electric wiring Electric ToyMaking , Dynamo Building and Electric
for all purposes . For wiremen , contractors , engin Motor Construction , b

y

SLOANE . 15th edition . 185
eers , and architects . Full leather , price $ 1 . 50 . pages , fully illustrated . Price $ 1 . 0

0
.

Any of these books sent postpaid o
n receipt o
f price . Remittance may be made by regis

tered letter , money order or express order . Currency o
r

one cent stampsmay be sent a
t

the
sender ' s risk . 10 cents for collection must be added to all personal checks .

SAMPSON PUBLISHING COMPANY

6 BEACON STREET , BOSTON , MASS .
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BOOKSDo YouWant
A RIFLE ?

We can furnish you a

Stevens Favorite
No . 17,

made by the J . Stevens
Arms and Tool Co ., Chic
opee Falls , Mass ., if you
will get us a few subscrip
tions . The specifications of
this rifle are as follows:

Barrel - Half octagon ,
standard length , 22 inches .

Frame - Case hardened
and with a solid breech
block .

Trigger - Single .

Stock - Oiled Walnut ,
forearm same, regular shot
gun butt , rubber butt plate .
Ammunition - .22 Long
rifle R. F . ; . 25 Short Stev
ens R . F . ; .32 Long RF.
Not manufactured for cen
tre - fire cartridges . The .22
calibre will also shoot C. B.
Caps , .22 Short , 22 Long ;
for accuracy we recommend
.22 Long Rifle .
Sights - Rocky Mountain
Front and Sporting Rear
Sights .

Weight - 4'í pounds .
Price - $6.00.

Glass Working by Hoatand Abrasion . With
300 Engravings and Diagrams . Contents : Appli
ances used in Glass Blowing . Manipulating Glass
Tubing . Blowing Bulbs and Flasks . Jointing Tubes
to Bulbs , forming Thistle Funnels , etc. Blowing and
Etching Glass Fancy Articles ; Embossing and Gild
ing Flat Surfaces. Utilising Broken Glass Appara
tus. Boring Holes in , and Riveting Glass . Hand
working of Telescope Specula. Turning, Chipping ,
and Grinding Glass . The Manufacture of Glass .
Price , 50cents

Bamboo Work . With 177_Engravings and Dia
grams. Contents : Bamboo : Its Sources and Uses .
How to Work Bamboo Bamboo Tables. Bamboo
Chairs and Seats. Bamboo Bedroom Furniture , Bam
boo Hall Racks and Stands. Bamboo Music Racks .
Bamboo Cabinets and Bookcases. Bamboo Window
Blinds . Miscellaneous Articles of Bamboo. Bamboo
Mail Cart . Price, 50cents.
Cycle Building and Repairing . With 1

4
2

Engravings and Diagrams . Contents : Introductory ,

and Tools used . How to build a Front Driver .

Building a Rear -driving Safety . Building Tandem
Safeties . Building Front -driver Tricycle . Building a

Hand Tricycle . Brazing . How to Make and Fit
Gear Cases . Fittings and Accessories . Wheel Mak
ing . Tires and Methods o

f Fixing them . Enamel
ling . Repairing . Price , 5

0

cents .

Dynamic Electricity , by John Hopkinson , J . A .

Shoolbred , and R . E . Day . Price , 5
0

cents .

Dynamo -Electric Machines . Recent Progress

in , b
y

Prof . Sylvanus P . Thompson . A supplement

to “ Dynamo -Electric Machinery . " Price , 5
0

cents .

Dynamo -Electric Machinery , by S . P . Thomp
son , with a

n

introduction b
y
F . L . Pope . Third edi

tion , revised . Price , 5
0

cents .
Incandescent Electric Lighting . A practical
description o

f

the Edison system , b
y
L . H . Latimer .

T
o

which is added the Design and Operation o
f Incan

descent Stations , by C . J . Field , and The Maximum
Efficiency o

f

Incandescent Lamps , b
y

John W .

Howell . Price , 5
0

cents .

Electro -Magnets , b
y
A . N .Mansfield . Price , 50

cents .

Theory of the Gas Engine , by Dougald Clerk .
Third edition with additional matter , edited b

y
F . E .

Idell , M . E . Price , 5
0

cents .

The Care and Management of Stationary
Engines . A practical handbook for men in charge ,

b
y
C . Hurst . Price , 50 cents .

Artificial Stone , Terra Cotta , etc . Edited by
JOHN BLACK . Concisely describes the manufacture
and uses o
f

various kinds of artificial stone , terra
cotta , hollow blocks , scagliolia , etc . 12mo, 'paper .

Price , 2
5

cents .

Masonry . Edited by John BLACK . This little
book deals with the operations o

f

the stonemason in a

thoroughly practical manner ,describing stone cutting

a
s

well a
s building walls , etc . 12mo, paper . Price , 2
5

cents .

Draughtsmanship , by John BLACK . This little
manual is intended for those who desire some little
knowledge of architectural drawings and to whom the
study o

f

the larger treatises would not b
e

suitable .

12mo, paper . Price , 2
5

cents .

Drawing Instruments , b
y

a
n

Old Draughtsman ,

A treatise o
n

the useand care o
f drawing instruments .

12mo, paper . Price , 2
5

cents .

The Slide Rule and How to Use It , b
y

FRED

T . HODGSON . This is a compilation o
f explanations ,

rules and instructions suitable for mechanics and
others interested who wish to master the use o

f

this
time -saving calculating instrument . 12mo, paper .

Price , 2
5

cents .

S
T
E
V
E
N
S

4
4
6

We will give this splen
did rifle absolutely free to

any reader who will send

in sixteen new subscriptions

a
t
5
0

cents each , o
r
$ 1 . 0
0
in

cash and twelve new sub
scriptions , or $ 2 . 00 in cash
and eight new subscriptions .

Just show the magazine to

a few o
f your friends , and

you will have n
o difficulty in getting the sub

scriptions . We will send you some sample
copies to help you if you need them . If you
start to get the subscriptions , and cannot get
enough ,we will give you a cash commission o

n

all you do get .

If you want a Shotgun o
r Target

Pistol , write u
s , and we will make

you a liberal offer .

SAMPSON PUBLISHING CO .

6 Beacon S
t
. Boston , Mass .

SAMPSON PUBLISHING CO .

6 Beacon S
t
. Boston , Mass .
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BOOKS ATOP YOU E AMERICAN INVENTO

The Best Popular Science Monthly

Published

Superbly Illustrated

If interested in

DRAWING
we have books on

LETTERING , . . . . . . 25c
Dimensions of Pipe, Fittings

and Valves , . . . . . . 50c
Course in Mechanical Drawing ,
Only book in the market arranged

to help the student ( 2 parts ) each , 50c
Course in Structural Drawing , $ 1.00
Trigonometry Simplified , . . 50c

Brilliantly compiled

Splendidly Up- to -Date

ONLY $ 1.00 A YEAR

THE INDUSTRIAL MAGAZINE
(FORMERLYTHE DRAFTSMAN )

Has much matter for Draftsmen , Designers
and Superintendents .

$1.00per Year - - - - 10c p
e
r

Copy

Address all orders to the above magazine
COLLINWOOD , OHIO

4
5 East 41st Street

New York City

= STUDY =

ENGINEERING
ADDRESSED

100 ,000 WRAPPERS

THE ENGINEERS ' LIST
Will publish a regular course , devoted
especially to steam engineering , to

gether with many other valuable arti
cles and a monthly review o

f

the
Technical Press .

Only 50 Cents a Year
Sample Copy 5 Cents

ETHEE
ENGINEERS ' LIST
471 FOURTH AVE .

NEW YORK

Machine No . 27 ,676 , equipped with black indelible
inked pads ,has used theoriginal padsmore than two
years , during which time over 100.000wrappers have
beenaddressed , besides handling a heavy correspond
ence daily . This pair of pads cost $ 1 . 0
0 , the sameas a

good ribbon which will last about five weeks . This
service on a ribbon machine would have required the
purchase o
f twenty -one ribbons . Here is a comparison
of the saving :

21 ribbons at 81 .00 , - 821 . 00

1 pair pads , 1 . 00

Net Saving 20 . 00

Suppose ten machines were used , the saving would b
e

$ 200. 0
0 , o
r

the original cost o
f

two machines . But
the pads are still giving better service than most new
ribbons . Remember these padshavenot beentouched ,

while the ribbon machine would have required the
operation o

f taking off and putting o
n twenty -one rib

bons . The

WILLIAMS
Visible Standard Typewriter

can prove a record approached b
y

n
o

other machine .

Write today for Booklet 27 .

WILLIAMS TYPEWRITER CO .

Factory and DERBY , CONN . London Office
General Offices U . S . A . 5

7

Holborn Viaduct
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PRACTICAL 50c BOOKS
Practical Perspective , by Richards and Colvin .
Shows just how to make all kinds ofmechanical draw
ings in the only practical perspective, - isometric.
Makes everything plain so that any mechanic can
understand a sketch or drawing in this way.

Building Model Boats . With 168 Engravings
and Diagrams . Contents : Building Model Yachts .
Rigging and Sailing Model Yachts . Making and Fit
ting Simple Model Boats . Building aModel Atlantic
Liner . Vertical Engine for a Model Launch . Model
Launch Engine with Reversing Gear . Making a
Show Case for a Model Boat .

Model Engineer ' s Handybook . A practical
manual on the construction of model steam engines,
with upwards of 100 illustrations . By Paul N.
Hasluck .

Metal Turner ' s Handybook , by Paul N. Has
luck. A practical manual for workers at the foot.
lathe. With 100illustrations .

Dynamos and Electric Motors . With 142En
gravings and Diagrams . Contents : Introduction .
Siemens Dynamo . Gramme Dynamo . Manchester
Dynamo . Simplex Dynamo . Calculating the Size
and Amount of Wire for Small Dynamos . Ailments
of Small Dynamo Electric Machines : their Causes
and Cares . Small Electro -motors without Castings .
How to Determine the Direction of Rotation of a
Motor . How to Make a Shuttle -Armature Motor
Undertype 50-Watt Dynamo . Manchester Type 440
Watt Dynamo .
Electrie Bells , How toMake and Fit Them .
With 102Engravings and Diagrams . Contents : The
Electric Current and the Laws that Govern it. Cur
rent Conductors used in Electric Bell Work . Wiring

for Electric Bells . Elaborated Systems of Wiring :
Burglar Alarms . Batteries for Electric Bells . The
Construction of Electric Bells . Pushes, and Switches .
Indicators for Electric Bell Systems.
Electro - Plating . With Numerous Engravings
and Diagrams . Contents : Introduction . Tanks ,
Vats , and other apparatus . Batteries , Dynamos , and
Electrical Accessories . Appliances for Preparing and
Finishing Work . Silver -Plating . Copper-Plating .
Gold - Plating . Nickel -Plating and Cycle -Plating . Fin
ishing Electro -Plated Goods . Electro -Plating with
Various Metals and Alloys . Index.

Dynamo - Electrie Machinery , by S. P. Thomp
son , with an introduction by F. L . Pope. Third edi
tion , revised.
Dynamo -Electrie Machines . Recent Progress
in, by Prof . Sylvanus P. Thompson. A supplement
to " Dynamo -Electric Machinery ."
Dynamic Electricity , by John Hopkinson . J . A .
Shoolbred , and R. E. Day .
Alternate Current Machinery , by Gisbert
Kapp , Assoc . M . Inst., C. E.
Practical Dynamo Building for Amateurs .
How to wind for any Output . By Frederick Walker .
Fully Illustrated .
The Measurement of Electric Currents .
Electrical Measuring Instruments . by James Swin
burne. Meters for Electrical Energy , by C. H.Word
ingham. Edited , with Preface by T. Commerford
Martin . With folding plate and numerous illustra
tions.
Telegraph . A handbook of the Electro -Mag .
netic, by A. E. Loring . Fourth edition, revised. Price ,
00cents.
Induction Colls . How Made and How Used .
Eleventh American Edition .
Incandescent Electric Lighting . A practical
description of the Edison system. by L . H. Latimer .
Towhich is added theDesign and Operation of Incan
descent Stations , by C. J . Field , and the Maximum
Efficiency of Incandescent Lamps , by John W.
Howell

Electro -Magnets , by A . N. Mansfield .
Electric Light for Country Houses . A practical
handbook on the erection and running of small installa
tions,with particulars of the cost of plant and work
ing. By J. H .Knight . Fourth edition, revised.
Machine Shop Arithmetic , by Colvin and
Cheny. Most popular book for shop men. Shows
how all shop problems are worked out and " why ."
Includes change gears for cutting any threads ; drills ,
taps, shrink and force fits , metric system of measure
ments and threads.

Pattern Maker 's Handybook , by Paul N . Has
luck. A practical manual on the construction of pat
terns for founders, with more than 100illustrations .

Smith ' sWork . With 211 Engravings and Dia
grams. Contents : Forges and Appliances . Hand
Tools . Drawing Down and Up-setting. Welding
and Punching . Conditions of Work : Principles of
Formation . Bending and Ring Making . Miscellane
ous Examples of Forged Work . Cranks ,Model Work
and Die Forging . Home -made Forges. TheManipu
lation of Steel at the Forge.

Theory of the Gas Engine , by Dougald Clerk .
Third edition with additional matter , edited by F. E.
Idell , M. E.

and Die
Forgipot

Forged Wone
Making . Miciples

of

The Care and Management of Stationary
Engines . A practical handbook for men in charge,
by C. Hurst.

Glass Working by Heat and Abrasion . With
300 Engravings and Diagrams . Contents : Appli
ances used in Glass Blowing . Manipulating Glass
Tubing . Blowing Bulbs and Flasks . Jointing Tubes
to Bulbs , forming Thistle Funnels , etc. Blowing and
Etching Glass Fancy Articles . Embossing andGild
ing Flat Surfaces . Utilizing Broken Glass Appara
tus . Boring Holes in, and Riveting Glass . Hand
working of Telescope Specula. Turning , Chipping ,
andGrinding Glass . The Manufacture of Glass .

Bamboo Work . With 177Engravings and Dia
grams. Contents : Bamboo : Its Sources and Uses .
How to Work Bamboo. Bamboo Tables. Bamboo
Chairs and Seats. Bamboo Bedroom Furniture . Bam
boo Hall Racks and Stands . Bamboo Music Racks
Bamboo Cabinets and Bookcases. Bamboo Window .
Blinds . Miscellaneous Articles of Bamboo Bamboo
Mail Cart .

Cycle Building and Repairing . With 142
Engravings and Diagrams . Contents : Introductory ,
and tools used. How to build a Front Driver ,
Building a Rear -driving Safety. Building Tandem
Safeties. Building Front -driver Tricvle . Building a
Hand Tricycle . Brazing . How to Make and Fit
Gear Cases. Fittings and Accessories. Wheel Mak
ing . Tires and Methods of Fixing them. Enamel
ing. Repairing

Any of the foregoing books will be sent postpaid on receipt of price. Any one will be given
with one year 's subscription to ELECTRICIAN AND MECHANIC for 85 cents , or with two
yearly subscriptions to the same or different addresses for $ 1 . 25 .

SAMPSON PUBLISHING COMPANY
6 BEACON STREET, BOSTON , MASS .
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The Kodak Story
Of summer days grows in charm as the months go by - it ' s always interest
ing - it ' s personal - it tells of the places , the people and the incidents from your
point of view - just as you saw them .
And it ' s an easy story to record , for the Kodak works at the bidding of the

merest novice . There is no dark - room for any part of Kodak work , it' s all
simple . Press the button - do the rest - or leave it to another - just as you
please .
The Kodak catalogue tells the details . Free at the dealers or bymail.

Kodaks , $5 to $100.
Brownies , $1 to $9.

EASTMAN KODAK CO .
Rochester , N . Y ., The Kodak City .
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