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~ Atlanta, in the county of Fulton and Sta,te of
'Geornla, have invented new and useful Im-
. - provements in Means for the Plopulblon of
- Vehicles by Electric Force, of ‘Which the fol-

- 10

thereof is to s¢ organize the motor and apply
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To a,ZZ whom mﬁ may concerw:
Be it known that I, DELBERT E. JOHNSON,
a-citizen of the United - States, residing at

lowing is a specification.

My invention relates to means for the pro-
pulsion of railway-cars,and other convey-
ances by electric ener gy, and the purpose

it to the running-gear of the car or locomotive
that its power shall be communicated directly

thereto without the intervention of gearing

~ ‘or other connection, and to plOVlde means

- 20

“whereby the high Speed developed by the
~ current may be. ma,mta,med without impart-
- ing too great speed to the movement of the |

car.

It 1s my purpo‘ae also to pmwde sunple
means whereby the I‘&pldlt} of travel of the
car or locomotive may be varied to any de-

. gree desired without in any measure varying

the electro-motive force or cu ttmﬂ* off the cur-

‘rent, and without emp10} ing m&erted resist-

ances, multiplying gearing, or other means
]1eretof0re used for the purpose.:

It is the purpose -of" my invention, also, to
 provide an electric motor of this type with
- suitable means whereby the speed of revolu-

tion of the armature and field may be recip-
rocally varied, to combine therewith a simple

and edsﬂy-Opelated reversing device, where-
by the current may be caused to tr avelin the

opposite direction and produce rotation in a

‘reverse direction, and to combine with the
‘oppositely-r ota,tmg elements novel and simple

means whereby any suitable degree of resist-

ance may be applied to the- 1*otat10n of the
field by the operator stand111¢ on the deck of

-+ the car or locomotive.

1t is:also the purpose Of my inv 61113101‘1 to
provide simple and novel means whereby the

current may be taken from an underground

wire in such manner that the latter shall be

protected from water, ice, and other obstruec-

tions, while the cont&ct 1S retained thereon
by mwty or by ﬂ*mwty and other forces

CO mbl ned thus dispéensing with a posun econ-

nection between the same and the céntaet-

arm which penetrates the conduit.

To these several ends my invention con- |

sists 1n the novel features of construction and

new combinations of parts hereinafter fully
described,.and then definitely pointed out in

‘the claims following this specification.
_Referring to the accompanying drawings,

Figure 1 1s a vertical longitudinal section of

a portion of arailway- truck the section-plane
being indicated by the hne x x, Fig. 2.

Fig.
2 1s a plan view of the parts shown in Fig. 1.
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Fig. 31is a vertical section upon the plane Y g

Y, Fw 1.
the

field-magnet upon which the plate ecarry-

ing the commutatm -brushesis mounted,show-

ing the manner of mounting said blushes
Fiw 518 a face elevation of the brush-carry-

| ing plate detached. Fig. 6 isa transverse sec-
tion of the shaft or aﬂe showing the disk of
Fig. 4 with the brush-carrying pla,te removed

to illustrate the detent or feather on the hub
by which the commutator-brushes are locked
1n two postitions. Fig. 71san end elevation of
the armature, shownw the commutators with

Fig. 4 isan elevation of the inte-
rior faee of that one of the disks supporting

e =
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the field- mfl,ﬂ'net in pl“we the disk supporting

the latter bemc-' removed and the shaft or

Kig. 818 an elevation
agnet, &»howmﬂ 1ts construction.

axle being in b@CthI’l
of the _ﬁeld—-

| Fig. 9 1s a detail-front elev ation of the frie-

tion clutech or brake by which the rotation of
the field-magnet is controlled. Fig. 10 is a
detail side elevation of the parts shown 1n
Fig. 9. Fig. 11 is a detail view of a modified

‘constl uctmn of contact- wheel the figure giv-

ing two elevations from dif corent points.
In the said drawings, the reference-numeral

1 denotes the ordinary frame-work of a rail-

way-truck, suitable for any form of car, and
having any construction that may be pre-
ferred, said frame being provided with suit-
able running-gear consisting of wheels 2, hav-
ing axles 3, the body of the car or other con-
veyance being supported by journal-boxes 4.
These parts form no portion of my invention,
and are only shown so far as is necessary to
a complete understanding thereof.

Mounted directly upon one of the axles 3;

io Wthh 1t 1s rigidly connected, although 1n-
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~sulated from electrical contact therewith, is

- shape, mounted upon an insulating-disk 7

IO

| ‘s

an armature 5, which may be of any known
or desired type. A convenient form for the
purpose 1s that illustrated, in which the ter-
minals of the ring-coils are connected to ad-
Jacent commutator - plates 6 of segmental
at
one end of the armature, the opposite termi-
nals of two adjacent coils being connected to
cach one of the commutator-plates. In its
construction, however, the armature as well
as other parts of the motor may be widely
varied, certain points or features only, which
will be specified hereinafter, being essential
to the purposes in view.

Surrounding the armature 5 is the field-
magnet 8, which is composed of a two-part

cylindrical shell 9, of soft iron, divided in a

central longitudinal line into two equal parts.
Upon the meeting edges of each of these semi-
cylindrical portious are division-pieces 10,
provided with flanges 12, ‘having apertures

~which recelve bolts 13, uniting the sections.

25

30

The magnet is wound in any suitable manner,

the only condition to beobserved being thatit
shall have perfect equilibrinum when mounted
upon an axis which 1is central to the eylinder
or shell 9, 1n order that it shall remain poised
at any pownt 1n 1ts cirele of rotation. The

divisional construction shown in Fig. 8 is for

the purpose of enabling the field-magnet to
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the insulating-plates 19.

be removed readily with the least possible
dismemberment of the motor. I mayemploy
the construction shown in Fig. 7, wherein the
magnet 1s not divisional. The field-magnet

1s supported in position by circular plates 14

and 15, of conducting material,which are pro-
vided with aneltmes 10 near their peripheries
to receive screws or bolts 17, which pass into
the ends of the division- pleces 10. The plate
14 1s provided with a sleeve or hub 18, sur-
rounding the axle or shaft 3 and. turnmn*
freely thereon, and this plate is in eleetmeal
contact with the division-pieces 10 of the
magnet. The cireular plate 15 is insulated
by means of strips or plates 19, of hard rub-
ber, and the attaching scerewsor bolts are in-
sulated by means of collars of the same ma-
terial, said collars having flanges which lie
between the heads of the screws or bolts and
Upon the plate 15
1s formed or mounted a huab or sleeve 20, hav-
ing an 1nterior lining 21, of insulating mate-
rial—such as hard rubber—of such diameter
as to receive metallic bushings 22. These
bushings rest and revolve freely.upon the
axle or shaft 3, being provided with flanged
heads, which are also carefully insulated by
collars 23.

The circular plate 15 is provided with two
opposite openings 24, extending over about
one hundred and eighty degrees of are, or a
little less, and so located that a continuous
annulus of metal 25 18 left surrounding the
axis. Covering these openings is an insulat-

ing-plate 26, of circular form, upon the inner

faceof which,at diametrically-opposite points,

413,843

are mounted the commutator-brushes 27 and
27", consisting of copper plates attached by
one end to insulating-blocks 28, their free
ends pointing in opposite directions and hav-
1ng a double curve to enable them to move in
both directions upon the commutator-plates.
One of the brushes 27 is wholly insulated from
the circular plate 15; but the other 27* is pro-
vided with a lip or extension 28*, which is in
constant electrical contact with the annulus
25. Upon the outer face of the brush-plateis
mounted a binding-post or other fastening 29
for the conducting-wire, which is connected

to the brush 27 and to one of the pole-pieces

10 of the field-magnet.

70
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Upon the outer TFace of the brush-plate 26

is a miter-gear 30, and supporting said plate
i1s a collar 31, having a circumferential slot

32, which receives pins 33, mounted in the

end of the branches of a bif urcated lever 34,
which is pivoted upon a drop-bearing 33, car-
ried by a bracket 56 on a cross-rail of the
truck-frame. The forked lever 34 is provided
with an arm 37, by which it may be operated
through the medmm of & rod, chain, or wire
38. The collar 31, which is mova,ble longi-
tudinally upon the sleeve or hub 20, is nor-
mally thrown against the circular plate 15 by
a spring 39, coiled upon the sleeve between a

collar 40 thereon and the movable collar 31.

When resting ‘upon or against the circular

02
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plate 19, a notch 41 1n the eollar carrying the

brush- plate engages a detent or lug 4‘? on
the sleeve to prevent circular displacement.
When the bifurcated lever 34 is operated to
withdraw the brush-plate from the disk 15,
the notch in the collar is disengaged from the
detent.

Mounted 1n a suitable bearing 43, which
forms part of the drop-bearing 35 is a shaft
44, cm‘rylnﬂ' upon its end a sm..-xll mltel-we.:w
45 which 1s normally out of mesh w1th the
nnter 30 on the brush-plate when the latteris
resting against the disk 15. When the lever
341s actua,ted, however, these gearsarethrown
into engagement, and by rotating the shaft
44 by any suitable means the brush-plate may
be rotated through one-half of a revolution,
when its noteh 41 engages with a second de-
tent 46 on the sleeve 0 By this means the
current is reversed and revolution in an op-
posite direction is imparted.

IFrom a saitable cross beam or strip 47 upon
the truck-frame depends a current-plow 48,
which may be strengthened or supported by
a second and lower brace 49. This arm is of
metal and has any suitable construction by
which it may penetrate the conduit 50 through
a slot 51 1n the top plate. Within the con-
duit is arranged the conductor 52, mounted
upon the supports 53. IFrom a traveler or
contact-wheel 54, running upon the conductor,
the construction of which will be deseribed
herecinaiter, a wire 55 leads to the current-
plow 48, which is provided with a longitndi-
nal opening 506, receiving said wire. Irom

this opening it emerges at the upper portion
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..+ with two %pllal slots 65, which engage with
- pins 66 projecting from the pemphery of each
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of the plow .:md 1S led to a- bmdmﬂ* post

- mounted on a conducting-brush blaeket 57,

which is insulated upon a support 58. In a
pivotally-mounted seat 59 onthe conducting-

“bracket 57 is-a brush 60, having electncal

contact with the sleeve 20.
- The eourse of the current with the or 0&111-

| o zation described will be as follows: from the

o . conductor 52 , 0y way of the traveler or con-
. IO

tact- wheel, thl()llﬂ‘]l the wire 55, conduct-

mn*-bmcket 57, bl:'ush 60, sleeve 20 and an-
_nulus 25 on the disk 15, the brush 97 having’

~alip n eleetllcal eontact with the annulus

~ piece of the ﬁeld-maﬂ‘net

25; thence, tr aversing the ring-coilsof the ar- .

matuw d. 113 emerges throuoh the brush. 27
and passes by way of the wwe 61 to the pole-

- After traversing

the coils of the latter 113 emerges through the

- posite sides of the collar.
- 18,uponeachside of the collar 62, are mounted
o 3°

- freely revolve when there is no LOHt]OlllIlD‘ |
- frictional contact with the collar 62. The;_
- faces of these disks adjacent to said collar

35,

6o

- clateh upon the bevelmﬂ' faces 63 of the col-

‘bracket 75 on the drop-bearing 69.
. -ter 72 is provided with a female screw -thread
‘which meshes with the thread on the shaft,

 tion-disks. -

- disk 14 and itssleeve and passes by the short-.|

est path to the rails.
Upon hub or sleeve 18, carried by the cir-
cular plate 14, is formed or mounted a collar

~or encircling annulus 62, of any suitable form,

a convement constr uctlou being that shown

in which the collar is Sepmately formed and |

held by a set-screw, its angles being turned
off to form two bev ehng surfaees 63 upon op-

Upon the sleeve

Eriction- disks 64, within which the sleeve may

are cupped or turned out in such manner as

to fit upon the bevehng surfaces 63 of the

collar. Upon opposite .sides of the shaft or
axle are arranged plates 64, each provided

friction-disk 62. Upon each plate 64 is formed
an arm 67, which drops below the axle, and
the ends of these arms are connected r101d1y

by a cross-brace 68. Both are supported by
a bracket 69, bolted to the truck-frame and | -

having one or more dmp-p]ates swiveled to

the SlOt-pl:Lteb 64. TUpon one of the friction-
disks is mounted a. dl‘{)p-bea,unﬂ 69, through
~ the lowerend of whieh passes a screw-thread-

ed shaft 70, hmmﬂ* its end swiveled in the
center of the cross - brace 68, A strong
coiled- spring 71 is mounted on the thleaded
shaft 70 and bears against the cross-brace

PR ‘68, and on the end Of the drop - bearing
- ~ 69 1s mounted . a miter-gear 72, with WhlGh
a second miter 73 meshe&, the: lattel carried -

by a shaft 74, which catches a bearing in a

whereby rotation of the miter will draw the
cross-brace toward the dmp-bearmg, pa,ltly

~ rotating the plates 64 and causing their spi-

ral slots to run upon the pins 66 on the frie-
- This operation causes gaid fric-
tion-disks to (,loqely gllp the collar 62, their
beveling surfaces giving a powerful fr 10131011-

| lar.

cluteh the collar 62.

1n the movement of the car.
the field-magnet is prevented from revolvi ing
at full speed and a corresponding 11npetuq
18 imparted to the armature upon the axle 3,
‘which 1s Increased in exact proportion to the .
retarding force applied to the field-magnet.

The mi-

The degree of frictional contact may be

rendered sufficient to entirely arrest the revo- - '

lution of the field-magnet, or it may, on the
other hand, be so shuht as to offer no impedi-
ment to 1t5 movement - Between these .ex-
tremes the ad] ustment admlts of in 111te va-
riation.

In taking up the (,uuent f1 omn the- (,ondmt'

I employ a “traveler or contact- wheel 76, hav-
ing any suitable form, but journaled upon an

arm 77, the end of which is pivotally mounted
upon an axis 78 on the lower end of the cur-

rent-plow 48. To this arm 77 is connected a
curved brace 79, which isbentin an are struck
from the pwotal axis 78. This brace passes

freely through ‘an opening in the current-

plow 48, and a spring 80 is coiled upon it be-

tween the latter and the arm 77, said spring
pushing at both ends and holduw the trav-

eler down upon the conductor. The wire 59

75

0

may be attached to the axis 78, and thence

carried into the longitudinal eawty in the

current-plow, or it may be eonnected In any
other smtable manner.

T may dispense with the -cuL ved bmee and

use.any form of spring between the arm 77

and the cunent—plow 48, or I may dispense

with the spring as well and depend upon

gravity alone to preserve the contact between
the traveler and conductor. -
.In place of the conductor described I may

| Journal the traveler upon an axis 81 pI‘O_]GOt- -
‘ing from the end of a flat plate 82, whwh 18
| (,urved to carry it free from the suppmts of
the conductor, and its end then bent beneath
the latter and loaded by a weight 83.

weight, being adjustable, may be placed at

'__Such a pomt with relation to .the center of
‘gravity as to preserve the traveler or contact

wheel in a perfectly vertical position. The

| electrical connection between the same and
the drop: plate 48 may then be made by means .

of a simple wire 84.
The-operation of the parts desenbed 1S as

To start the car, the operator, by

rotation to the shaft 74, by which the fric-
tion-disks on the fsleeve 18 are caused to

The frictional contact
is applied with increasing force; in order to

90

95
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1 follows: The current being switched on,the ..
‘car being at rest, rotation will be 1mpa1ted .

‘to the ﬁeld-man*net only, which will revolve
‘at the full speed of-the electro-motive force.
‘employed.
‘means of any suitable (,rank-shaft imparts

115

120

avoid the tendency to sudden jerks or starts

By 1ts means

As the (mndtme, 1f revolving at full speed,

would produce far too rapid revolutlon of the"

125

130

axle and a correspondingly rapid movement -

of the car, this speed is divided up between

said mmatuw and the oppositely - rotating -

| ﬁeld the latter by its iner easing and dlmm--_
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ishing speed compensating the diminishing
and increasing speed of the armature. In
this manner and by means of the friction de-
vices and the mechanism for operating the
same any desired speed may be imparted to
the car. Upon stopping, the friction-disks
are wholly released and the brakes are ap-
plied in the usual manner. The manner of
reversing has already been described.

By thecontact-wheel ortraveler constructed
in the manner hereinbefore described I am
not only able to locate the conducting-cable
at a point where 1t 1s removed from beneath
the slot, and thereby avoid the accumulation
thereon of water, dust, and various impuri-
ties, but I am also able to preserve a constant
and positive contact between the conductor

~and the traveler or contact-wheel, which will

not be disturbed by the rise and fall of the
car-body, due to the unavoidable inequali-
ties of the road or to the freezing of con-
densed moisture upon the cable.

It should be noted that, whereas I have de-
scribed my invention as embodied in certain
specific types of mechanism, I do not confine
myself to any one of said forms,inasmuch as

-1 may employ any form of motor suitable for

30
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Lthe purpose, as well as any construction of

friction brake or clutch or reversing mech-

anism whereby the revolution of the field-
magnet may be retarded or arrested or re-
versed. I may also actuate the motor by a
current taken from an overhead wire or from
secondary or storage batteries. It should
also be noted that although I have shown
and described the. armature as mounted on

. the shaft or axle,and the field-magnet assur-

rounding it and rotating in the opposite di-
rection, I may reverse this arrangement by
placing the field-magnet upon the axle and
causing the armature to surround 1it.

H&Vlllﬂ" thus deseribed my invention, what1
claim 1s— |

1. In an electric motor, the combination,
with a shaft, of an armature rigidly mounted
thereon, a field - magnet surrounding said
armature and supported by circular plates
having sleeves revolving loosely upon the

‘shaft, one of said sleeves being provided with

a fuetlon-collar and a fuutlon cluteh com-
posed of two disks riding on the sleeve on
opposite sides of the collar, and means for
engaging said disks with and disengaging
them from the collar, substantmlly as de-
scribed.

2. In an electric motor, the combination,
with an armature rigidly mounted upon a
shaft or axle, of a field-magnet having sub-
stantially cylindrical form fmd supported by
circular plates or disks having sleeves or
hubs which rest upon said axle or shaft, one
of said disks with its sleeve being wholly in-
sulated from both axle and field - magnet,
while the other with its sleeve 1s in electrical
econtact with both, and a brush resting upon
the hub or sleeve of the insulated disk to sup-
ply the current, substantially as described.

I

3. In an electrie motor, the combination,
with an armature rigidly mounted upon an
axle or shaft, of a field-magnet supported by
circular plates or disks, each having a sleeve
or hub surrounding and capable of revolv-
ing freely upon said axle or shaft,one of said
disks with its sleeve being wholly insulated
from and the other in electrical contact with

| said shaft, a brush resting upon the insulated

sleeve to supply the current, and a friction-
cluteh acting upon a collar on the sleeve of
the other disk, substantially as described.

4. In an electric motor, the combination,
with an armature rigidly mounted upon an
axle or shaft, of a field-magnet supported by
circular plates or disks which receive screws
passing into the projecting ends of the pole-
pieces of the magnet, said disks being pro-
vided with sleeves surrounding the axle, one

 of which with its disk is wholly insulated,

while the other is in electrical contact with
both field and axle, a brush resting upon the
insulating-sleeve, an insulating-plate cover-
ing slots or openings in the insulating-disk,
commutator-brushes mounted upon said plate,
one of which brushes is provided with a lip
having constant electrical contact with said
insulated disk, and means for rotating said
plate through a semi-circumference to reverse
the current, substantially as described.

5. In an electric motor, the combination,
with an armature, of a field-magnet revolv-
Ing upon supports mounted upon the same
axis with the armature, one of said supports
being wholly insulated from while the other
1s 1n electrical contact with both the magnet
and the axis, a brush having electrical con-
tact with the insulated support, an insulat-
ing-plate carrying the commutator-brushes,
one of which has permanent electrical con-
tact with the insulated support of the field-
magnet, and means for shifting the commu-
tatm brushes and for I‘Gt‘dldl[l”‘ or arresting
the revolution of the Supports carrying ﬂle
field-magnet, substantlally as described..

6. In an electl ic motor, the combination,

with an armature rigidly mounted upon an

axle or shaft, of a field-magnet supported by
circular plates or disks ha,vmw sleeves or hubs
which surround said axle, one of said disks
with its sleeve being wholly insulated from
while the other is in electrical contaect with
both the field-magnet and the axle, an insu-
lating brush-plate carrying the commutator-
brushes, one of which is in permanent elec-
trical contact with the insulated supporting-
disk, a collar supporting the brush- -plate, a
fmked lever having pins lying in a circum-

| ferential slot in the collar, a miter-gear nor-

mally out of mesh with a miter on the outer
face of the brush-plate, and means for oper-
ating the forked lever to bring said miters
into engagement to rotate the bru%h-plate and
reverse th(, current, the parts being locked in
either position by a notch engaging with a
detent on the sleeve carrying the coll.;u', sub-

| stantially as desecribed.
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7 In an electnc m0t01 1he combmatmn

~ with an armature rigidly mounted upon an

axle or shaft, of a field-magnet carried by cir-

- cular plates or disks, each having a hub or
‘sleeve capable of revolution upon the axle

- ‘carrying the almatme a f11et10n cluteh. or

10

brake composed of two dlsk% riding upon one

of said sleeves and embracing or 11101081110" a
- collar rigid thereon; plates lylnﬂ' parallel w1th
the axis of said sleeve and having spiral slots
receiving pins projecting from the disks, and

~ means operated from the deck of the car or

. 20

other conveyance for turning said plates upon

a central axis, Sllet&IltlfLH} as described.

with an armature, of a ﬁeld-ma,ﬂ net mounted
on supports ea,pable of rotatmn* freely upon
the same axis with the armatme a friction
clutch or brake composed of two dlsks Joosely
mounted on a hub upon one of said supports
ﬂlld inclosing a collar rigid thereon and hav-
ing opposite h.:W'elmn surfaces, plates lying

,'on both sides of said disks and parallel with

their axis, said plates having spiral slots re-
ceiving pins on said disks, a threaded shaft

tapped through an arm dependmﬂ' from one |

~ of said disks and having its end swiveled in

._._30

a cross-brace conneetm,:, the slotted plates, a

| _mlter-ﬂ ear meshing with a similar mlter-ﬂ'ea,r |

on the threaded shaft a spring coiled on the
latter, and means for operating the mlter-
gears, Substantlally as desembed |

:418,843 -

9. In an electric motor, the combination,
with a current-plow, of a tmveler or conta,(,t-

~wheel journaled on an axis pivotally con-
‘nected to the p"low a curved brace or guide

pivoted tothe axisand passing loosely throuﬂ*h
an opening in the plow, and a spring coﬂed
on said brace or guide to throw the traveler
downward upon the conductor, Substantlally
as deseribed. |

10. In an electric motor, the combmatlou

shaft or axle of a car,
mounted on supports which are capable of

| free revolution on said axle, one of said sup-
'S. In an electrlo motor, the eombma’rmn |

35

40

.,W1th an armature mounted directly upon the
of a field-magnet

45

ports being wholly insulated from and the

otherin du ect electrical contact with the field
on the axle, an insulating brush-plate CATTY-
ing two commutator-buwhes one wholly in-
| sulated and the other in permanent electrical
contact with the insulated support, a brush

having contact with the latter and connected
through the current-plow with the cable, and
an electy 10&1 connection between the insulated

brush and the field- maﬂ'net substantmlly as
desecribed. -
In testimony whereof 1 have affixed myr Sig-

1'1&’5111'@ in presence of two witnesses.

DELBERT K. J OHNSON.
Witnesses: | -
GrO. W. REA |

J AMES A, RUTHFRFORD

5°
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