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UNITED STATES

PaTeENT OFFICE.

. JOHX B. ATWATER, OF CHICAGO, TLLINOIS,

ELECTRO-MAGNETIC ATTRACTION DEVICE FOR CARS.

SPECIFICATION forming
Application tiled May 1, 1886,

To all whom it may concern:

Be it known that I, JOIN B. ATWATER, re-
siding at Chicago, i1 the county of Cook aumd
State of Hlinois, and a citizen .f the nited
States, have invented a new and mnseful Im-
provementin Tiectro-Magnetie Attraction De-
vices for Cars, of which the following isa full
deseription, reference being had to the accom-
panying drawings, in which—

Figure 1l isn longitudinal section on line x
«of Tig. 2; Fig. 2, a cross-scetion on line y y
of Fig. 1; Fig. 3, a delail of the positive side
of the armature-bed, showing the projections
for breaking the circuit on the positive side;
Fig. 4, a detail of the magnet and connections;
Fig. 5, a detail of the brash in contact with
the positive wire.

This invention relates to the propulsion of
cars by the employment of cleetricity as the
motive power, and has for its object to con-
siruet a simple 2ud offective clectro-magnetic
attachment which, when applied to the car,
in conneclion with current-wires and conduct-
ors, will operate to propel the car forward,
the electro-magnets and_their coacting arma-
tures being so arranged in relation one to the

other and to the eurrent-wires and conduct-

ors that when one sel is magnetized the other

will be demagnetized, and the magnets and

armatures are in such relation that as a mag-
net is disconnected from the current and be-
comes demagnetized it will be non-acting on

" the armaturc which i6 is leaving and wntil it

is in position toconct with thenext preceding
armature, the disconnection and non-action

ping positive, thereby leaving the working-
magnet to exert its full force without any back-
ward draw from the demagnetized magnet;
and its naturcconsists in the several parts and
cumbination of parts hércinafter deseri bed,and
pointed out in the claims as new.

In the drawings, A rcpresents st1ingers, of
wood orother non-conducting material, located
in a foundation of support, A', of. boards ot
other non-conducting smateérial - in the con-
struction shown, the support being placed on
cross-pieces hetween the rail-stringers.

1 represents. blocks formed with or suitably

scen .4 to the stringers A, each block having
its up. per face inclined, thoincline of one block

terminating ot
e terminal point

Leingin a higher planc than the starting-point,

. : |

at the atnttinf-pofpb'_of the in-
“cline for the next block, th
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leaving a olear break between the terminal
puint and the starting, as shown in Iig. 1. 55
"Phese hioeks I3 are of wood or other nen-con- )
ducting material.

C represents the armatures or plates, one
secured inzny suitable manner to the inclined .
face of each block B. The length of the plate 60
C is less than that of the inclined face, and the
plate starts from a point forward of the stavt-
ing-point of the incline, and {erminates ab the
terminai point of the incline, leaving a space
between the starting-point of one plate and 65
the terminal puint of another plate, which con-
stitutes a non-acting or dead space.

D represents the magnets. The blocks B,

-with the plates C, are located equidistantapart,
and the magnets Darearrangedin suthrelation 70
to each other and the armaturesor plates C as
that one magnet will always be in use or act-
ine on the armatures, as hereinafter deseribed.
Tife magnets D are each of the ordinary U or
horseshoe shkapa, each arm or pole having 75
wound thercon a coil, D', and the distance
between the poles corresponds to the distance
between the parallel blocks B and plates, so
that one pole of the magnet coacts with one
series of armatures or plates G and the other 8o
pole with the other series, as. shown in Fig. 2.

¥ represents the supports for the magnets,
Each support is formed in twd parts, bolted
or otherwise seeured together to._clamp the
magnet firmly between them. The support is 8§
made of wond or other non-conducting mate-
rial, an is bolted or otherwise fastened to the
bottom of the car or other support; to locate
the end of the magnet in proper relation to the
armatares or plates C, and, as showa, a brace, go
¥, is provided, ranning forward aud upward -
from the support I to the bottom of the ear, -
o resist the forward pull on the magnets.

T represents the standavds or hangers, one
Jocated adjacent Lo each magmet on the posi- o5
tive side, and bolted or otherwise sccured at
the upper end to the bottom of the car or other”-
support. Each hanger at ils lower end has
pivoted or hinged thereto an arm, «, the swing

.of which is controlled by a spring, @', one end 100
-of which is secured to the hauger, to have the
free end bear against the arm ¢ and bold the
arm against a too free outward swing. The
arm a bas mounted thevcon, near its lower .
end, an anir-friction roller, b, which roller, as 108
the car is drawn forward, successively strikes
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5 cept when raised theretrom by the projections |

25 the armature, so that the magnet heeomes de-

o wire is strung along the stringers A above the

35 lation to the wireand the end das to maintain

o the eoacting hanger I, and these wires g for

53 end of which is attached by bolts or otherwise

60 guard,f, thercover,corresponding tothegnard

65 other source of supply foi the current,

- 387,516

the projections ¢ on the fuce of the blocks Band | pivoted, and a button, /, conneeted with the
1ifts the arm a from engagement with the cir- | banger or arm G, so thot when the free end

cuit-wiree, theextremecadd of thearme being
formed to run in contact with the wire ¢, ex- ¢

e. ~The arm ¢, with the anti-friction roller b,
in conjunciion with the projectiotis ¢, form a ¢
brash for making and breaking the civenit
“between the wire ¢ aud the maguet D, and the !

1o projections e are Jocated at the starting-poing

of the incline of the block B, as shown in Fig. |
R, su as to bridge the space 13" and lap over ;

the starting end of the armaturc or plate C, .
thus breaking the cireuit as the magnet reaches

15 and passes the terminal end of the arma- |

ture or plate C. The projections ¢ have.a
rounded form on the acting edge, to facililate .

of the switch is on the button i connection is 7

had hetween the wites g and the wire e
through the hanger or arm G, allowing the
current to pass from the magnets to the wire
¢, thus completing the circuit. ’

I represents the support for {he magnets D 5

and hangers or arms F Gand switeh 1, -which
can be the botiom of the car, ur a picee of
wood or other non-conducting maierial at-
tached to the underside of the car.

.J represents the wheels ofaear, monnted on So.

axles J° inany usual aud well-known nanuer.
K represents the rails on which the wheels
run.
1. represents the stringerson which the imils

the riding thercover of the auntli-friction roll- * are secured, and, as shown, running from $3

- ers, and the projections are Jocated one for !
20 each break B and insuch relation to the ter-

minal point of the armature or plate C as that !
the roller will engage the projection and break |
the cirenit as the magnet reaches the point
where it ccases to act with a ferward pull on |

maguetized and non-acting; instautancously,
preventing any backward draw. The wiie e,

is positive and is eharged from 2 dynamo or
other current-producing mechanism, and this

support A’, and ax the stPingers and sapport '
are both formed of non-condueting material !
thewire is keptinsulated. Asshown, aguard, i
1, islocated above the wire ¢ and iu such re-:
theend d in contact with the wire ¢ betweenthe.
projections or bridges ¢, for transnitting the
current from the wire ¢ to the arm «, and the :
current passes from the arm @ to the hanger

4o F, thence to thecoil of the positivearm of the i

magnet D, passing through the wirc g of the
coil, which is attached to the hanger F, and, :
after passing through the coil of the positive :
arm, the current is earried to the coil of the
negative arm by the wire g, which connects
the two coils 1. ‘The wire g, after forming
the coil of the negative arm, leads, in the con-
struction shown, to a batton, 2. The wires g
for the respective magnets are connected with

both magnets lead to a commnon button, A, on
the negative side, so that the current from both
magnets is discharged at a common point.

G represents a hanger or arm, the upper

to the bottonr of the ear or other support for
the magnets, and the Jower end of which, &,
is turned or formed to engage and be in con-
taet with the negativewire </, the wire havi nga

J of the positive wire e This wire ¢ 38 sup-
ported on the side of the stringer A, and is
insnlated by the stringer A and support A,
and this wire leads back to the dynamo or

3} represents an arm or lever forming a

stringer to stringer are eross-pieces 1, to sup

port The armature-bed formed by the parts A
A’ B, such bed being wholly independent of
(he track-bed.  The armature-bed islocited

yidway between the rails K, and lies ina per- ge

feetly horizountal position, with the positive
wire on one side amd the negativewire on the
other, and this bed with its wires extends the

whole length of the irack.

The operation will be understood from the g3

foregoing deseription, but briefly is as follows: -

! Phe wire ¢ is charged from adynamo or other
" supply with a strong current, and this eurrent

is transferred to the magnet 1. When the

¢, energizing such maguct and producing an

| action between the magnet.and the armature

or plate C, over which the magnet is passing,
by which ‘the car will be drawn forward, ahd
reaches the limit of the armature or plate G,
at which point the rollex b strikes the projec-
tion or bridge ¢ and is lifted, theveby break-
ing the circuit and making the magnet non-
acting by being demagnetized,
magnet D at this time is magnetized, as its
arm a is in contact with the wire e, and the
magnet is in coacting velation with an arma-
tare, the magnets and armatures being in such

relation that as one magnet is demagnetized 11§

the other is cnergized, thus keeping up a con-

stant and nninterrupted pull in a forward di- -

rection. ‘The enrrent, after passing through the
magnets, is conducted by the hanger or arm

G back to.the dynamoor other souree-of sup- 120

i end ¢ of the arm 4 is in conlact with the wire jo0

such action will eontinne until the magnet 105

"The other. 110

lyn Co ) o .
P The switch enables the eurvent tobe shut .~

off, if desired for any purpose, from the yire <.
The magnets D) are set inclined in the con-

struction shown, and theiracting ends are-cat 125
to lie in a plune parallel with the plane of in-

cline of the armatures or plates C.
It will- be noticed that before one magaoet
reaches the point where it ceases fo operate,

the other magnet has been magnetized and is 130

in coacting relation with its armature, sothat
for a part of the distance traveled over the
coacting armatures of the respective magnets

switch between the batton A, to which it is

both magnets arc energized and working, the

.
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result being that there eazinot possibly beany |
break in the forward pull on the ear. '
 The magnels 1 each "have a positive and
ncgative pole, and the armatuares are provided

5 for each pole, one serivs being independent of -
the other, by which double pov-eiis produced
over a magnet with one pole only.-

The eharging of the wire ¢ 1y a dynamo is
accomplished in the usual mannper, aml the.

10 dynamo can be of any well-known forns, and
is not, therefore, either shown or described,
and the ear is not shown as te nil its parts
but only sufficiently to jllustrate the attach-
ment of the magnets aml hangers in their re-

15 lation to each other and to the armatures or
plates. _

The armatures or plates heing long. o face
or surface is provided for the magnet to draw
over, and the inclination given the armatures ;

20 produces a forward draw at all points, which ;

draw, in effect, is 2 continunons oue, without
break, as when one amaature has been passed
another armature is at work with the other ;
magnet. '

Theswitch H enablesthecireuicto be broken '
without any trouble or delay, but does not !

form any part of the complete circuit, except .

for cutting-out purposes, as the cirenit is ;
formed by the coinection of the magnets with

30 the wires ¢ ¢, and the cireuit would be com-
plete if the switch were omitted and the wires
‘g run direet to the arm G.  This coustruction
would  complete the cirenit, and the break

" counld then be made between the wire eand

35 standards F by providing means for raising
both arms a from their contact with the wire
¢ simultancously;instead of having one armin
couiact when the other is raised to maintain
the current. The magoet-wire rupning di-

4o rectly to the arm G is shown in Fig. 4, and in
Fig. 5 the arm « is shown in contact with the
positive wire, Fig. 2 showing thearm araised.

What I claim as new, and desire to secure
by Letters Patent, is—

1. The combination, with eleetro - magnets
rigidly attached to the bottom of a car, and a
non-condueting bed located hetween the rails
of the car-track, separate from &ndindepend-
ent of the ties and rails, and having fixedly

so arranged thereon non-generating longitudinal
inclined armatures equidistant apart, of elec-
tric- cirenit Wwires and cirenit makers and

. breakers coacting with the cleetrie wires and
-glectro-magnets, snbstantially as and for the

535 purposes specified. ‘

7 2. An independent non -condneting arma-
tare-bed centrally located between and below
the track-rils, and having non-generating in-
clined armatures rigidiy attachedd and located.

Go ab equidistances apart, in combination with

. electrie-cirenit wires snd electric making aml’
breaking brashes carried by a ear and con-
nected with electro-magnets on the ear, and
bridges for breaking the cireuit, snbstantially

65 as and for the purposes specified. '

3. The combination, with eclectro- magnels

25

i
¥
!
!
i
!

fixedly attached tothe bottom of a car, and a
special non -condueting bed having inclined
armatures thereon, of elecirie - circunit wires
earried by the bed, and bridges located on the
hed, and eircuit-brushes lifted by the bridges

“at regular intervals to break the conmection
. with the cirenit-wire, substantiaily as and for

the purposes specified. ‘ )

4. The eombination, with electrie- cirenit
wires, of electro-magnets attached to the bot-
tom of a car at the center, and an armature-
bed having inclined armatires and located be-

. tween the track-rails, said magnets and ar-

matures baving such relation that when one
magnet is charged and in operation the other
will be Qemagnetized and non-acting until the
bridging-space is passed, whereby the magnet-

" jzing and demagnetizing of themagnets are ef-

fected alternately at regular intervals, sub-
stautially as specified. _

5. 'The combination, with the non-conduct-
ing armature-bed A Band armatures or plates
C, supported thereon between the track-rails,

| of the maguets I, carried by a car above said

armatures, 2ud electric-cireuit wires for pass-
jog an electric current through the magnets,
substantially as and for the pusrposes specified.

6. The combipation, with a4 non-conducting

i grmature-bed, A B, armatures or plates C, and

magnets D, carried by a ear, of the circnit-
wire ¢, arms a, having ends d, and.hangers ¥,
connected with the coils D’ of the maguets for
magnetizing the magnets, substantially asapd
for the purposes specified.

7. The combination, with a non-conducting
armature-bed, A B, avmatures crplates C, and
magnet D, of the circnit-wire ¢, arin «, with
end &, hanger ¥, and a connection with the
coils 1Y of the magnef, substantially as and
for the purposes specified. :

8. The eombination, with 2 non-conducting

_armature-bed, A B, armatures or plates C, and

wmagnets D, of the hangers ¥, each having an
arm, «, wire ¢, hanger 3, wire ¢/, and a eon-
nection between the hangers F G and thecoils

D’ of the magnets, substantially asand for the’

purposcs specified. .

9. The combination, with a non-conducting
armature-bed, A B, armaturcs or piates C, and
magnets D, of the hangers'F, each having an
arm, «, with end d, bridges ¢, wire.¢, hanger

G,wire ¢, and a conncction between the hang--

ers F G and coils D' of the magnets for ener-
gizingor demagnetizing the magnets, substan-
tially as and for the purposcs specified.

. 10. A non-condueting armature-bed, A B,
provided with Uridges ¢ and carrying the eir-
cuit-wires ¢ ¢, and armatures or plates C, in
combination, with the maguets 1) and a con-
nection hetween the magnets and the cirenit-

-wires e, substantially as and for the parposes

specified.
JOUN B. ATWATER,
Witnesses: -
Arnent TL ADaMg,
ITanny T, Jones,
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