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L

To all whom it may concerrv:

Be i1t known that I, WILLIAM LAWRENCE, 3
citizen of the United States, residing at New
York, in the county and State of New York,

5 have invented certain new and useful Im-
provementsin Electric Machines for Traction
and Stationary Purposes, of which the follow-
ing is a full, clear, and exact specification.

My invention relates to that class of elec-

10 trical power apparatus employed for propel-
ling ears, driving machinery, &e., and its ob-
Ject is to provide an apparatus wherein the
parts are of simple construction, and in which
a greater power is developed than has here-

15 tofore been accomplished by any other elec-
trical mechanism; means being also provided
for readily reversing the apparatus and con-
veying the electrical current to the different
field and plate magnets by the use of only

20 two brushes, instead of the eight brushes
which were required to do the same work in
my former invention, for which I have made
an application for patent, Serial No. 443,323,
filed Aungust 17,1892, | -

25 In order that my invention may be fully un-
derstood and explained in detail, I have here-
unto annexed drawings on which like numer-
als of reference indicate corresponding parts
on all the figures alike.

39 Figure 1 is a side elevation partly in sec-

tion of a ear having my improved electrical
mechanism applied thereto. Fig. 2 is a plan
view in detail showing clearly the construec-
tion and arrangement of the various opera-
35 tive parts of my apparatus. Fig. 8 is a plan
view in detail showing clearly the arrange-
ment of brushes for controlling the currents
of electricity and reversing the apparatus.
Fig. 4 is a longitudinal sectional view of the
40 lower portion of the car, taken on line 1—1
of Kig. 2. TFig.51is a side elevation of my
improved form of magnets, and field coils.
Fig. 6 is a side elevation of a set of brushes,
showing one pair of contact points for con-

45 veying the current and completing the cir-

cuit; and Fig. 7 is a detail view of a commu-
tator and brush used for conveying the cur-
‘rent 1o the track.

In the drawings the mechanism shown for

50 propelling a car is substantially as will be
~described hereunder.

The numeral 1, indicates four distinet and
separate sets of field magnets secured in the
four corners of a frame or bed 2. Each of
sald sets of magnets is provided with an ar- gg
mature o which is supported in a suitable
frame 4, on a pivot 5. The armature is pro-
vided with a helix 6 rendering it magnetie
for the purpose of increasing the attracting
power between the field magnets 1 and arma- 60
tures 8. T'o the pivot isattached an arm or
lever 7, which lever has pivoted to its lower

end a connecting rod 8,said rod in turn being

connected to a drive rod 9, which drive rod

| is connected to the two crank shafts 10 of the 65

apparatus. The said shafts 10 are supported

1n suitable bearings 11 directly over the axles

12, and are geared to said axles by suitable
gear wheels 13 and 14; one, or the wheel 13, be-
ing in diameter about one third the size of the 4o

| gear 14. "I'he purpose of the gear 13 being of -

a smaller diameter than the gear 14 is to al-
low the crank shaft 10 to make three revolu-
tions to one of the axle. By this means a

| greater power is attained than would be the 753

case if the connecting and drive rods were
secured directly to the axles. Suitable bal-
ance wheels 15 are mounted upon the crank
shafts 10 for counterbalancing the weight of
the connecting and driverods. I provide on 8o
the cores of the magnets 1, plates 16 for af-
fording a larger attracting surface for the

armatures 3.

The manner of conducting and controlling
the electric current to the different sets of 8;
magnets is as follows:—Secured to the under
side of the bed is a current receiver and dig-
tributer 17, which receives the positive cur-
rent of electricity through a suitable current
carrier from a suitable conductor, preferably go
located under ground. |

The current may be conveyed by means of
the mechanical parts which are shown in the
drawings, in the following manner:—The cur-
rent is taken from the receiving plate 17 and oz
conducted through a wire 27 to a forked brush

| 23 which brush in turn conveys the ceurrent

to commutators 24 which have contact points
25, the commutators being mounted on and
insulated from the crank shaft 10. The 100
brushes 26, which are secured to the bed, bear
upon said commutators and conduct the cur-
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rent to one pole of the magnets 1, by wires
26%; the circuits are closed by the points 25
coming in contact with said brush 28 as they
revolve with theshaft10. The current passes
to the track 19 by means of the car wheel 20,
from a suitable sleeve 21 situated on the car
axle near the wheel, and passes through a

suitable brush 22 and wires 23, (said sleeve

and brush being shown in Fig. 7) from the
opposite pole of each set of magnets.

The manner of energizing the coils of the
armatures is as follows:—The ends of the
wire of each of the coils 6 are connected at
26° to the wires 23 and 26* respectively in
such a manner as to cause said coils 6 and
the armatures 3 to be energized at the same
time as the magnets 1 are energized; thus in-
creasing the attractive power between said
coils, armatures and magnets.

The mechanism required for operating the
forked brushes 28 consists of a rod 29 which
passes lengthwise of the car and is connected
to an operating lever 30 (shown bestin Ifig. 1).
The said rod 29 is connected to an arm 31 on
a shaft 32 by a bar 33. At each end of said
shaft 32 are connected similar arms 34, which
connect by means of bars 35 with arms 30,
which arms 36 are in turn secured to the
pivot 37 of the forked brushes 28. By this
arrangement 1t will be seen that when the
rod 29 is moved longitudinally in either direc-
tion, the brushes 28 through the aforesaid
mechanism will be moved vertically into or
out of engagement with the contact points 25
of the commutators 24, and the car caused to
run in either direction, as desired, or stopped
by the ecentering of the lever. When desired
to run the car in the forward direction asin-
dicated by the arrows, Fig. 2, the rod 29

would be pulled in the same direction caus- |
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ing the upper fork of the brushes to bear
against and come in contact with the contact
points 25 of the commutators. 1o reverse
the movement the rod 29 would be pulled in-
the opposite direction causing the lower fork 45
of the brushes to be brought in contact with
the contact points 25 of the commutators,thus
reversing the mechanism. _
Having now fully described my invention, .
what I claim is— 50 -
1. The combination of a commutator hav-
ing contacts 25, with forked brushes 28 adapt-
ed to be engaged by said contacts, and means

for moving either of said brushesinto engage-

ment with said contacts,and with side brushes 55
26, substantially as described. |

2. The combination of a commutator hav-
ing contacts 25, with brushes 28, a rocking
shaft for moving said brushes into engage-
ment with said econtacts, and with brushes 26, 6o
substantially as described.

3. The combination of a commutator hav-
ing contacts 25, with brushes 28, a shalt con-
nected therewith for operating them, a rod
connected with said shaft, a lever for operat- 65
ing said rod,and with brushes 26, all arranged
substantially as shown and described.

4. The combination of a commutator, con-
tacts 25, and brushes 26, with forked brushes
28, arm 36, connected therewith by pivots 37, 70

- rod 35, arm 34, shaft 32, arm 33, rod 29, and

lever 30, all arranged and operating as and
for the purposes specified. | |
In testimony that I claim the foregoing I
have hereunto set my hand this 18th day of 75
January, 1893.
WILLIAM LAWRENCE.
Witnesses: -
. W, BARKER,
K. L. MEASER.
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