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To all 7ulon, it may concern: 
Be it known that I, Jol IN IB. ATWATER, re 

leaving a k-car break between the terminal 
point ; inst the starting, as shown in Fig. 1. 

siding at Chicago, in the county of Cook and These is locks is are of wood or other non-con 
State of Illinois, and a citize - the Jnited 
States, have invented a new and useful In 
provement in Electro-Magnetic Attraction Du. 
vices for Cars, of which the following is a fall 
description, reference being had to the accom 
panying drawings, in which 

ligure 1 is a longitudinal section on line ac 
of Fig. 2; Fig. 2, a cross-section on line y2) 

of Fig.J; Fig. 8, a detail of the positive side 
of the armature-bed, showing the projections 
ior 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 electricity as the 
motive power, and has for its object to con 
struct a simple is affective electro-magnetic 
attachment which, when applied to the car, 
in connection with curret-wires aid conduct 
ors, will operatic 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 current-wires and conduct 
ors that when one set is magnetized the other 
will be demagnetized, and the magnets and 
arnatures 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 armature which it is leaving and until it 

iS 

SO 

is in position to coact with the next preceding 
armature, the disconnection and non-action being positive, thereby leaving the working 
magnet to exertis full force without any back 
ward draw from the demagnetized Es: 
-and its nature consists in the several parts an 
umbination of partshercinafter described, and 
pointed out in the clains as new. In the drawings, A represents stingers, of 
woodorother non-conducting haterial, located 
in a foundation of support, A, of boards or 
other non-conducting Slaterial. in the con 
struction shown, the support beiig placed on 
cross-pieces between the rail-stringers. 

3 represents.blocks formed with or suitably 
secu . to thc stringers A, each block having 
its upc: face inclined, the incline of one block terinitiating at the starting-point of the in 
cline for the next block, the terminal point being in a higher planethin the starting-point, 

r 

ducting natorial. 
C represents the armatures or plates, one 

ss. 

secured in:any suitable manner to the inclined. 
face of each block 13. The length of the plate 
C is less than that of the inclined luce, and the 
plate starts from a point forward of the start 
ing-point of the incline, and terminates at the 
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terminai point of the incline, leaving a space 
between the starting-point of one plate and 
the termin:ll point of another plate, wihich con 
stitutes a nu}-acting or dead space. 

I) represents the magnets. The blocks B, 
with the plates C, are located equidistant apart, 
and the nuagnets Darearranged in such relation 
to each other and flearnatures or plates C as 
that one magnet will always be in use or act. 
ing on the arnatures, as hereinafter described. 
Tife magnets D are each of the ordinary U or 
lhorseshoe shai, each arm or pole having 
wound thereon 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 coats with one 
series of arnatures or plates sund the other 
pole with the other series, as shown in Fig. 2. 
E represents the supports for the magnets. 

Each support is formed in two parts, bolted 
or otherwise secured together to clamp the 
magnet firinuly between them. The support is 
made of wood or other non-conducting mate 
rial, antt is bolted or otherwise fastened to the 
bottom of the car or other support, to locate 
the end of the nagnet in proper relation to the 
armatures or plates C, and, as show, a brace, 
E, is provided, running forward and upward 
from the support to the botton of the car, 
to resist the forward pull on the magnets. 
F represents the standards or hangers, one 

located adjacent to each magnet on the posi 
tive side, and bolted or otherwise secured at 
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the upper end to the botton of the ear or other'. 
support. Each hanger at its lower (end has 
pivoted or hinged thereto an arm, t, the swing 
of which is controlled by a spring, a, one end 
‘of which is secured to the hanger, to have tho 
free end bear against the arm at and hold the 
arm against a to free outward swing. The 
arm a bas mounted thereon, near its lower. 
eud, an anti-friction roller, l, which roller, as 
the car is drawn forward, successively strikes 
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the projections con the face of the blocks Band pivotel, and a button, i, connected with the 
lifts the arm a from engagement with the cir- hanger or arm G, so thet when the free end 
cuit-wiree, the extreme end d of the arm? being 
formed to run in coitact with th: wire: C, ex 

5'cept when raised therefron by the projections 
c. The arin it, with the anti-friction roller b, 
in conjunction with thi: projections c, form a 
brush for making and breaking the circuit 
between the wire e and the magnet I, and the 

Io projectiuns c are located at the starting-point 
of the incline of thc block 13, as shown in Fig. 
3, so as to bridge the space 3' and lap over 
the starting end of the ari nature or plate C, 
thus breaking the circuit as the magnet reaches 

15 and passes the terminal end of the arma 
ture or plate C. The projections c lave. A 
rounded form on the acting edge, to facilitate : 
the riding thercover of the anti-friction roll. 

- ers, and the projections are located one for 
2o each break B, and in such relation to the ter 

minal point of the armature or plate C as that 
the roller will engage the projection and break 
the circuit as the magnet reaches the point 
where it ceases to act with a forward pull on 

25 the arnature, so that the magnet becona's de magnetized and non-acting instatutaneously, 
preventing any backward draw. The wire e 
is positive and is charged from a dynaru() or 
other current-producing mechanism, and this 

so wire is strung along the stringers A above the 
support A', and as the sffingers and support 
are both formed of non-contlucting laterial 
tle wire is kept insulated. As shown, a guard, 
f, is located above the wire c, and it such re 

35 lation to the wire and the ent d as to maintain 
the end l in contact witl the wire e between the 
projections or bridges (, for trans initting the 
current from the wire c to the arm (t, and the 
current passes from the arm a to the langer 

o F, thence to the coil of the positive arm of the magnet D, passing through the wire g of the 
coil, which is attached to the hanger F, and, 
after passing through the coil of the positive 
arm, the current is carried to the coil of the 

45 negative arm by the wire ty, which connects 
the two coils D'. 
the coil of the negative arm, leads, in the con 
struction shown, to a button, h. The wires.g 

both magnets lead to a common button, h, on 

The wire g, after forming magnet, is in coacting relation with an arma 

of the switch is on the button i connection is 7o 
had between the wires aid the wire e' 
through thchanger or arm (i, allowing the 
current to pass from the magnets to thi’ wire 
e', thus competing the circuit. 

I represents the sport for the alignets D 5 
and hangers or artius F (and switci II, which 
can lic the botto1st if the kili', or a lice of 
wood or other non-conducting nii ("rial it. 
tached to the under side of the car. 
J represents the whet'ls of: ctr, motitect on so 

axles J in any usual atl wit: il-ki (vs 1 in anther. 
K represents the rails in which th' wheels 

tt. 
J. represents the stringers on which the rails 

are secured, and, its show, I'll lining froni S5 
stringer to stringer are 'ross-liet's.', to sup 
port he ariature-bid for inct by the parts. A 
A B, such bctl being wholly independent of 
the track-bill. Th: ; rature-)el is loc::itut 
inidway bi:tween the rails K, and lies in a per- 90 
fectly horizontal position, with the positive 
wire on one side and the negative wire on the 
other, and this led with its wire's (xtends the 
whole length of the track. 
The operation will be understood from the 95 

foregoing description, but briefly is as fullows: 
The wire c is charged from a dynamo i r other 
supply with a strong current, and this current 
is transferrud to the magnet J. Wlcm the 
end d of the arm it is in contact with the wire loo 
e, cnergizing such magicialid 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, and 
such action will continue until the magnet los 
reaches the limit of the armat are or plate C, 
at which point the roller b strics the projec 
tion or bridge c and is li?ted, tileireby break 
ing the circuit and Inaking the magnet non 
acting by being demagnetized. The other. I to 
magnet 1) at this time is magnetized, as its 
aria is in contact with the wire c, and the 
ture, the magnets and armatures being in such 
relation that as one magnet is clemagnetized 115 

for the respective magnets are connected with the other is energized, thus keeping up a con 
so the coacting hanger F, and these wires g for stant and uninterrupted pull in a forward di 

rection. The current, a?terpassing through the 
the negative sile, so that the current froin both magnets, is conducted by the hanger or arm Gback to the dynamo or other source of sup- 12o nuagnets is lischarged at a (common point. 
G represents a hanger or arm, the upper ply. 

55 end of which is attached by bolts or otherwise 
to the botton of the car or other support for 
the magnets, and the lower end of which, d, 
is turned or formed to engage and be in con 
tact with thenegative wiret, the wire having a 

6o guard, f, thercover,corresponding totleguard 
fof the positive wire c. This wirce' is sup 
ported on the side of the stringer 
insulated by the stringer A and support A, 
and this wire leads back to the dynamo or 

65 other source of supply for the current. 
I represents an arm or lever forming a 

tween the batton h, to which it is switch 

The switch Henables the current to be shut . . 
off, if desired for any purpose, from the wiree. 

Tile nuagnets) are set inclined in the con 
struction shown, and their acting ends are cut 125 
to lie in a plane parallel with the plane of in 
cline of the armatures or plates C. 

It will be noticed that before one Juagnet 
A, and is reaches the point where it ceases to operate, 

the other magnet has been nagnetized and is 3o 
in coacting relation with its armature, so that 
for a part of the distance traveled over the 
coacting armatures of the respective laagnets 
both magnets are energized and working, the 
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result being that there cannot possibly be any 
break in the forward pull on the car. 
The u:gncts l) each have a positive and 

negative pole, and the armatares are providel 
5 for eacti pole, one series being independent of . 

the other, by which double pover is produced 
over a magnet with one pole only. 
The charging of the wire e ly a dynamo is 

accomplished in the usual manner, andl the . 
Io dynamo can le of any well-known forni, and 

is not, thic fore, either shown or descripei, 
and the car is not shown as to aii its parts, 
but only sufficiently to illustrate the attach 
ment of the magnets and hangcrs in their re 

r5 lation to each ther and to the arnatures or 
plates. 
The armatures or plates being long. a face 

or surface is provided for the magnet to draw 
over, and the inclination given the armatures : 

2O products a forward draw at all points, which 
draw, in effect, is a continuous one, without 
break, as when one ariature has been passed 
another arnhat are is a work with the other 
magnet. 
The switch Henables the circuit to be broken 

without any trouble or delay, but dos not 
form any part of the complete circuit, except 
for cutting-out purposes, as the circuit is 
formed by the connection of the magnets with 

3o the wires e e', and the circuit would be com 
plete if the switch were omitted and the wires 
grun direct to the arm G. This coustruction 
would complete the circuit, and the break 
could then be made between the wire e and 

35 standards F by providing lineans for raising 
both arms a from their contact with the wire 
e simultaneously, instead of having one arm in 
contact when the other is raised to maintain 
the current. The magnet-wire running di 

4o rectly to the arm G is shown in Fig. 4, and in 
Fig. 5 the arm t is shown in contact with the 
positive wire, Fig. 2 showing tearm a raised. 
What I claim as new, and desire to secure 

by Letters Patent, is 45 1. The combination, with electro-magnets 
rigidly attached to the botton of a car, and a 
non-conducting bed located between the rails of the car-track, separate from and independ 
ent of the ties and rails, and having fixedly 

5o arranged thereon non-generating longitudinal 
inclined armatures equidistant apart, of elec 
tric - circuit wires and circuit makers and 
breakers coa?ting with the electric wires and 
electro-magnets, substantially as and for the 

25 

55 purposes specified. . . . 
- 2. An independent non-conducting arma 

ture-bed centrally located between and below 
the track-rails, and having non-generating in 
clined armafnres rigidly attachel and located 

Go at equidistances apart, in combination with 

fixedly attached to the bottom of a car, and a 
special non-condueting bed having inclined 
arlahataires thereon, of electrice - circuit wires 
carried by the bid, and bridges located on the 7o 
red, and circuit-brushes lifted by the bridges 
at regular intervals to break the connectiona 
with the circuit-wire, substantially as and for 
the purposes specified. . 

4. The combination, with electric circuit 75 wires, of electro-magnets attached to the bot 
tion of a car at the center, and an armature 
bed having inclined armattires and located be 
tween the track-rails, said magnets and ar 
natures having such relation that when one so 
magnet is charged and in operation the other 
will le demagnetized and non-acting until the 
bridging-space is passed, whereby the magnet 
izing and demagnetizing of the magnets are ef. 
?ected alternately at regular intervals, sub- 85 
stantially as specified. 

5. The combination, with the non-conduct 
ing armature-bed AB and arnatures or plates 
C, supported thereon between the track-rails, 
of the magnets, carried by a car above said go 
armatures, and electric-circuit wires for pass 
ing an electric current through the magnets, 
substantially as and fur the purposes specified. 

6. The combination, with a non-conducting 
armature-bed, AB, armatures or plates C, and 95 
magnets D, carried by a ear, of the circuit. 
wire e, arms a, having ends d, and hangers E, 
connected with the coils D' of the magnets for 
magnetizing the magnets, substantially as and 
for the purposes specified. CO 

7. The combination, with a non-condicting 
armature-bed, AB, armatures crplates C, and 
magnet D, of the circuit-wire e, aran (t, with 
eld d, hanger F, and a connection with the . 
coils ID' of the magnet, substantially as and los 
for the purposes specified. 

S. The combination, with a non-conducting 
armature-bed, AB, airmatures or plates C, and 
magnets D, of the hanger's F, each having an 
arm, a, wire e, hanger , wire e, and a con- to 
nection between the hangers FG and the coils 
D' of the magnets, substantially as and for the 
purposes specified. 
9. The combination, with a non-conducting 

armature-bed, AB, armatures or plates C, and 
magnets ID, of the hangers F, each having an 
aria, c, with end d, bridges c, wiree, hanger 
G, wire e, and a connection between the hang 
ers FG and coils D' of the magnets for emer. 
gizing or demagnetizing the magnets, substan. 20 

5 

tially as and for the pirposes specified. 
10. A non-cunducting armature-bed, A B, 

provided with lyridges c and carrying the cir. 
cuit-wires e e, and arniatures or plates C, in 
combination, with the magnets I) and a con- 125 
nection between the magnets and the circuit 

electric-circuit wires and electric making and wires ec, substantially as and for the purposes 
breaking brushes carried by a car and con- specified. 
nected with electro-magnets on the ear, andl ON B. AWATER, 
bridges for breaking the circuit, substantially Witness: 

65 as and for the purposes specified. A.iii.)T II. ADAMs 
3. The combination, with electro-magnets ARY T. Jon Eas. 
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