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THE ELECTRIC DOG ¢ "W
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Practieal Electrics for September, 1923

The Electric Dog

THIS electrie
dog follows a i
magnetic walk- b p———
Ing cane In any direc-
tion like an obedient
servant. Simply hold
the cane in front of
the dog's nose, where-
uponi the dog sturts
running and will fiol-
low the cane stralght
ahead or to the right
or left as desired.

Thiz 1z not mag-
netle attraction be-
tween the cane and
thie dog which acta as
the propelling agent ;
the dog s self-pro-
pelled, There are
within it an electric
motor and a battery
by means of which the dog is enabled to
follow §ts master.

Within ihe cane is o long magnetized
steel rod, which emanates magnetic lines
of force for several feet out from the poles.
In the dog's head are delicately balanced
magnetic needles, like compass needles,
which are deflected when within the mag-
netle fleld of the magnet in the cane.
Therefore, bringing the cane near the dog
deflects the magnetle needles, one of which
closes a clreuit allowing a feeble electric
current to pass through o sensitive tele-
graph relay. The relay connects the bat-
tery to the propelling motor which runs
and propels the dog. The dog then travels
stralght ahend.

Moving the cane to the right deflects
another magnetle neadle In the dog's head
to the right, which also closes a sensitive
relay cirenlt. This relay closes a eircunit
through a =olenaid which pulls a plonger
attached to the rear wheel and turns it
in such a way as to cause the dog to turn
to the right. The same operations take
place when the cane ls moved to the left
of the dog's head; the dog turns to the
left. Haolding the cane between one to
two feet from the dog's head will deflect
the magnetic needles snfficlently,

The fllustrations show clearly the con-
struction of this simple yet mysterious
dog, In Figare 1 iz shown the motor
starting clreult. The starting mapnetie
needle I8 located at the bottom of the
dog's hend (see Fig, 3), so that the front
end will be deflected up when the cane iz
hronght ower It. Thig closes a clrenit
thromgh an ordlnary

Starting neeaie

Steering neecle _-Sheel fron magnelic shigli

Dy cells

phome bell magnets, The battery operates
i gix-volt motor which drives the front
whaels through o worm gear, thus giving
auificlent speed reductlon to rom the dog
slowly from the high spesd motor,
Figure 2 shows o diagram of the steer-
ing mechanism, ‘Thiz operates similarly
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front
Whesls T

The stariing meedle which operates the relay o
carry the actualing eurrenmt to the motor below,

to the starting circuit, exeept that one
magnetic needle is deflected either to the
right or to the left, and thus closes either
one relay elrenlt or another.  Although
two telegraph relays may be employed, as
shown In the ilusteation, a donble acting
relay ean be made with telephone  bell

Solerond I.F'fd'a".d";'_;? ITECHGIST

Section of the ebeciric dog. The steering needbe and siarting needle will be observed in the
front with a sheet irom magmetic screen directly behind them.

The steering solenoids are placed 5y,
in & vertieal position e eliminnie (riction,

magnets to =erve the
sume purpaose.  The
stearing relays close
the solenold cirenits
which pull their soft
Iron plungers amd
turn the rear wheel
sidewise, This wheel
ls mounted so that
the dog will run in a
strafght path when
both solenoid cireuits

AN O,
In Figure & is de-
picted  the arrange

ment of the varlous
parts, The magnetle
needlez, which are
large slze compass
needles, nre mounted
the front where

they will he directly
under the influence of the magnetic cone.
Behind the needles Is placed a sheet iron
shield, which nat only absorbs stray mag-
netle flelds set up about the other electel-
cal apparatus and prevents these flelds
from Influencing the needles, but alse at-
tracts the needles themselves and holds
them paralleél o the body of the dog when
they are not deflected by the mognetic
cane, Otherwlse the needles would have a
tendency to point north, which would in-
torfore with their controlling actlon. The
motor, dry eells, relays and steerlng sole-
noids are monnted as shown.

The body of the dog may be constructed
out of light wooden boards and painted in
saudy eolors az 1= di:"]'lll."'!‘ﬁﬂ more vividly
om the front cover. It may be tested out
before Installing the magnetle needles to
make certaln that the battery is powerful
enough to run the motor and propel the
dog. A good slx-volt battery moter will
he safficlent If easy running, well labri-
cated driving mechanism of the correct
size Is employed. Rubber tired wheels
should be used.

The magnetic needles are then mounted
aa  shown and  should be thoroughly
cleaned where they make contacts. It
may be necessary to shunt amall 15 mfd.
fixed condensers across the contacts so
that the heat developsd by the small arc=
when the eirenits are broken will not
ennge the needles to stick,

Althongh the permanent magnet inside
of the cane i% suitable, the actions of the
doz may be made more mysterions hy
nsing a long electromagnet Inside of the
ecane with seeret con-

sensltlve telegraph
relay, which in turn
closes the motor clir-
cenlt, Ome set of four
dry cells supply the
electric energy re-
quired for all of the
operatlons which
take place in the doz. T
As the delicately bal-
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tacts, whereby it is

o Botrery i magnetized from bat-
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Relays

el

aneed needles will
only serva for wery

[
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feehle currents, sen-
sitive mlays are es-
sentinl, OF conrse the
relays may De o0n-
atrneted ont of tele

Fig.2

—

terles earrled In the
coat pocket. In this
case the magnetie
fleld Iz not only more
powerful, so that the
eane may ba haeld
farther away from
the dog for satlsfac-
tory operatiom. but
the arrangement pre-
vents the dog from

Rear wheel

Diagram for the steering of the electric deg: the steering solenoida for the sake of clearness
are drawn in a horizontal position

following the cane
when held by strang-
ers who are not

aquipped with the
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necessary batteries to magmetize the cane,
The dog will anly follow its maoster. A
hollow hamlsoo cane may be used to econ-
cenl the magnet.

Of course this magnetle needle remote
control system may be applicd to many
other eontrivinees besides the magnetie
oz, Imagine an elaborate table lanygp
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which lights only when g small magnet s
Iving at one side of it.  Electrie fans,
bells, amd other devices may be operated
in the same way.

Wheatstone Slide Wire Bridge

N amateur often has to .E

By A. P. Pech

= for all ordinary experl-

measure the resisiames
of a plece of apparatus, or
i pair of phones, and may
not have the necessary fa-
cilities for doing so ot
hamd.

mental work. In winding
thiege eoils the hecessary
amount of wire should be
measured off and doubled.
The two ends should be
aoldered to the short, pro-

With a little time and
patience, and with no great
ontlay of money, he can, by
following  the directions
given herewith, eonstruct n
simple Wheatstone  slide-
wire bridge which will en-
able him to do this work.

The first requisite is n
bage which may be of ared
woodl 25 inches long by 314
inches wide by 3§ of an
inch thick. This, for ap-
pearance's sake, should D

truding ends of the heavy
copper wires and the double

ERAES FTRIE

TO FHONES OR
CALVANDNETER

T LWENORN
BESISTANCE ¥

wire wound on the coll.
This s dome in order to
make the winding non-in-
duective,

Next make a “slider,”
which s merely the plece
of brass strip which s left
after entting off the others
froan the original length
to one end of this is =ol-
dered a flexible lead, which
Is coversd for half  Qts

stonined and varnished,
Nexi obtnin about 31 inches
of brass strip 14 inch wide
by 1/18 Imch thick. Cut 2

lemgth with severnl layers

of tape, 20 08 o insolate ic

froam the operator's hand.
Ta nse the bridge, con-

strip 2114 Inches long from
this, and drill a hele o
eqaeh end, and one directly
in the center, Cut fwo af ek

other strips 234 Inches long, and dreill 2
hele in each end of each strip.

MNext secure o ostrip of Dristol boarnd 1
inch wide by 2214 ineles long, and divide
it into 2000 parts.  Beginning Crom the lef-
hand end, mark the first point zero, the
tenth point 50, the twentieth point 100,
the thirtieth point 150, ete., on the bottom
part of the seale; beginning at the right-
hand end do the same on the top of the
seule, Now assemble these strips as shown
in the accompanying illustration, and
streteh o plese of resistanee wire, with a
resistanes of about G or 8 ohms, along the
center of the senle, fastening itz ends un-
der the #hort hrass =ieips,  Scven binding
postg are provided, as shown, The resis-
tance wire shonld be soldered to the steips,
a8 should alse the binding posts. This s
dene in order to cut down resistance o a
minimum, and to make the bridge as ac-
curate ns possible,

Now in ovder to use this instroment, we
mnst hnve severn]l known resistanee cofls,

it war ariginally made one meter long.
uwikom of the Wheaistone Bridge proble m.

Different views of the Slide Wire Bridge, often called the Meter Bridge because
Independent of §is comvenience, It s & very

Faor all around work, five of these will he
sufficlent. Obtain five dises of wood about
14 Imch thick by 1 inch in dianmeter; five
the same thickness, but 114 inches inodi-
ameter, and five pleses of 15-inch dowel,
L imch long, These are assembled into
five spools, ng shown, and fwo holes are
drilled through the larger dise on each
gpoil. These holes should be of sufficlent
slze to barely pass short pleces of No. 12
or No. 14 copper wire. The space between
the protruding ends of the copper wire
should be sweh that they ean be Tastencd
in the two binding postg on the left-hand
end of the bridge ns shown, On the oppo-
site side from that to which the binding
posig are fastensd the wire shonld pro-
trade abont 1 inch a0 as to provide con-
nectlong for the wire on the spools.

Wind one spocl with enough resistance
wire of a known quality to give a resis
tanee of one ohm,  Wind another to five,
ane 1o ten, one to Ay, and one o one
hundred, These will give saflicient valoes

nect either o pair of phones
or o gnlvanoneter to the
“alider,” and the center of
the long breass strip.  Con-
neet one dry cell across the resistnnes
wire amd insert ome of the known resis-
tanee sponls ns shown,  The unknown re-
wiginmee  is  eonnected  peross (e Two
remnining bimding posts,

If phones are used, por them on and
move the slider along the reslstance wire
unill a minimum response s heard in the
phones when the slider is tapped on the
wire. From this position of the slider the
nnknown resistanee onn be enlewlated, I
a galvanometer is uzeld the glider is moved
untll no deflection iz shown, To calenlate
the unknown reslstance we will assume
that a G-ohm coll Iz used. When the clr-
cuit Is “balanced ont.” we will assome
that the slider is af 350 on the lower soenle
and GH0 on the uwpper senle, Now woe oot
the equation, 5 iz to 5500 as X iz to 650,
and by =olving we find that X equoals
N2/9, which 1s the resistance of the un-

By using the other coils,

known in alims.
varions résistances higher and lower ean
b cletermined.

Cutting Metals With Electric Arc

HE prosess of are cutting is purely

o melting operation, the heat en-

ergy of the are terminal being di-
recied along the line where the eat is
desired.  Graphite or earbon electrodes
are usually employed for this work, al-
though bare metallic electrodes have been
used by operating them at cerrent valoes
in exeess of those used for welding. This
Intter seheme i2 not economieal and there-
fore will not be discussed,

In special  eazes  metallie  electrodes
heavily wrapped with ashestos yarn, using
current values higher than normal, have
heen employed for cutting, the electrodes
bring Arst dipped in water, which forms
steam and blows the molten metal away.
Thizs method, however, is also very ex-
pensive and haz been used only to a lim-
fted extent by the Rritish Admirnlty for
cutting  deep, small diameter holes in
arimor plate.

For general eutting wark graphite or
enrhon electrodes are used with enrrent
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values of 300 to 1,080 amperes, depending
upon the nature of the work and the eut-
ting speed desired,

Foundries make use of are welding
equipment for repalring defective castings
and uwse the same apparatus for catting
off rizers and burs from their eastings.
There §s ghown a riser from o large gray
irom easting which was eut throuzh the
neck In five mingtes” time, neing 800 am-
peres; the neck measures 3 % 9 Inches.
Just as a demonsiration the riser was
then eut through the main portion, 8 w 8
Imehes, i 17 minutes, nsing SO0 amperes,
With Inbor at 80 cenis an hour and elee-
tric power at 2 cents a kilowatt-hour for
ihe mator-generator, we have a cost of
15 eents for entting neck and 52 cents for
entting body of the riser.

Twa sample entg are shown,  The one
was cut at a rate of 1%L feet per hour.
and the other ane at the rote of 21345 feet
pér hour, Both euts were made by using
400 nrmperes,

Where it i desirable to cut materfal to
acenrate dimensions, it is necessary to lay
ont a gulde line with white lumber erayon
which the operator can follow with his
are, Tt Is then possible to make a neat
eut in 14, 3 or l-inch thick plate steel
n# ilustrated in the center.  This shows a
plese of 3 -inch plate steel cut at the rate
aof 75 feet per hour, using 450 amperes,

Companies making a practice of seorap-
ping and rebuilding steel freight ears are
sald to find the are process hy far the
cheapest methoed for cutting rlveiz and for
entling up steel plate materlal into pleces
aufliclently amall either to be charged di-
rectly into the cupola, or to he cof up ta
auch slze that the pleces mav be handled
for recutting in a shear. The plate ma-
terial In these cnses I8 generally heavily
eovered with paint or rost, =0 that cur-
rent values of A0 to G0 amneres are
frequently need and, in some instances, ag
much ag 800 amperes, Using this latter
current value. ears have been ent up ot




