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CYRUS ROBINbO\T OF COLUMBUS, OHIO ASSIGNOR TO JOSEPH A. JEPFREY

or COLUMBUS OHIO.

ELECTRIC.MINE-LOCOMOTIVE.

SPECIFICATION forxmng- pars of Letters Patent No. 684, 950 dated October 22 1901
Applmatmn filed September 14, 1895. Serml No. 562,496, (No mnﬂel ) |

To all whom it may concern:

BeitknownthatI, CYRUS ROBINSON, a sub-
ject of the Queen of Great Britain, I‘E‘S_ldll’lﬂ‘_at
Columbus,in the county of Franklin and State
of Ohio,have invented certain new and useful
Improvementsin Klectric Mine-Locomotives;
and Ido declare the following to bea full,clear,
and exact description of the invention, sueh
as will enableothers skilled in the art to wh_ieh
1t appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings, and to the letters of reference marked
thereon, which form a palb of this specifica-
tion. |
Figure 1 1s a plan view showing a car-axle

having a motor secured thereto in such way

as to 1llustrate the manner of carrying out
one part of my invention. Fig. 2 is a sec-
tional view on the line x o of Flﬂ' 1. Fig. 3
1s a section on the liney v of I I‘w 1. Fig. 4
1s a side view, I'ig. 5 a plan view, and Fig. 6
a cross-section, of one of the motor-support-
ing arms. Fig. 7 1is an end view of the lower
half of the motor-field frame or box. Fig. 8
is a plan view of a car or locomotive having

my improved motor applied thereto. Fig. 9
is an end elevation of the same. FIig.10isa
side elevation, partly broken away. Fig. 11

is a section on the line 11 11 of Fig. 8. Fig.
12 is a section on the line 12 12 of Fig. 8.
Fig. 13 is a detail view, on an enlarged scale,
of the means for controlling the motors. Fig.

14 is a plan view, on an enlarged seale, of the

socket-piece at the lower end of the trolley-
stafl., Fig. 15 is aside elevation of the same.
Fig. 16 is a sectional view of the horizontal
rotatd,ble support for the trolley. TFig. 17 is
a plan view of the same. Fig. 181s a plan
view of said support and part_s connected di-
rectly therewith, the trolley-staff being de-

tached. Iig.19isa plan view, and Fig.19*an |

edge or end view, of the pivoted locking-pins.
Figs. 20 and 21 are detall views of the con-
necting devices at the upper end of the ten-
sion-spring. Iig. 22 iilustrates the connec-
tion at the lower eud of said sprmn‘ Fig. 23
is a side elevation of the socket-piece at the

outer end of the trolley-staft. Fig. 24 illus-

trates the support for the trolley- -wheel car-
ried by the last said socket-piece.

q

stood th&t some of the matters whleh more

‘particularly characterize the present inven-
tion are applicable to any of the numerous

formsof ecarsnow known and adapted to have

55

electric motors applied thereto for the pur-

pose of propulsion, A indicates the axle of a
car. .

One of the obJeetS of the invention is to pro-
vide a motor and a support therefor which

60'

shall comprise fewer parts, and therefore be

simpler and cheaper in construction than

those heretofore made, and which can be more
easily cleaned and kept in repair than those
of the makes with which I am acquainted.

It has been customary to provide a more or
lesscomplex framework or supporting device
for suspending the motors from the axles.

In the present construction the motor is. in-.

dicated as @ whole by B. It comprises the
upper part B’ and the lower part B® of the
field frame or box, and the armature C, hav-
ing the shaft c. In some of the earlier con-

structions the armature wasmounted directly

upon the field-magnet frame, the latter being
in turn mounted npon the axle or upon anin-
terposed framework. In othersthe armature-
shaft was mounted upon the interposed sup-

porting-frame and the field-magnetframe was
more or less supported upon the shaft. In

{he construction herein shown the armature

and the field parts are supported practically

independently of each other, aithough held
i at a common place upon the frame connected

to the axle.

D D indicate arins, one forone end and the
other for the other end of the motor. Kach
has a bearing at d, adapted to rest against

the under side of the axle and to be held to

it by means of a strap d', secured by bolts at
.
with a rest of the form of a horizontal plate d°.

At the front end each arm D is provided
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The motor box or frame has the lower por-

tion B? cast with the semicircular ends b and

semicylinder, the latter having radially-ar-
ranged inwardly-projecting extensions 6° to
serve as cores for the magnet-coils E.

Itis

the intermediate wall b’ approximating a 95

also formed with laterally-extending enlarge- .
100

ments or thick projecting masses of metdl, as
at 0%, so that they can e snugly fitted to the

Referring to the drawings, it bemﬁ' under- | afor esmd plates or rests d’ on the suppmtmﬂ'-
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arms D. Thearmature-shaftisseated in the
cavities at 0* and is held therein by the caps
b% there being bolts 57, which pass through
the caps, the enlargements 6% and the rests
or plates d®. When the parts are arranged
in this way, it will be secn that the armature
and the field parts are held in the desired re-
lations to each other, and yet are supported
practically independently on the frame-bars
which project from the axle. It will also be
seen that the motoris held rigidly in position
upon the bars D—thatis tosay, that the field
frame or box is prevented from moving in
any direction with relation to these bars—and
that these several ends are accomplished by
two pieces of metal supplemental to the two
boits and the cap-piece. The motor éan be
held approximately in the desired position as
to the axle in any suitable way. In the em-

20 bodiment of my invention herein illustrated
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1 have shown that the lower part B® of the
field-casing can be cast or otherwise provided
with a forwardly-projecting arm or lag b,
adapted to be supported on a cross-bar bl
carried by the car-frame, with or without in-
terposed springs, there being a similar lug or
projection O extending out from the motor-
casing below said eross-bar in the main frame.

The upper part B’ of the field frame or box
has a semicircular wall O at one end, a semi-
annular wall 6% at the other, and an interven-
Iingsubstantially semicylindrical walld’, simi-
lar to that of the lower half I3
partially open the end wall adjacent to the
wall 0% access can be conveniently had to the
brushes, the commutator, and other interior
parts. It will be understood, however, that
in practice I shall use a jacket or shield for
the purpose of inclosing and protecting the
entire motor, or more or less thereof, as may
be required.
B’ B* are cast with counterpart ears 0 for re-
ceiving hinge devices,whereby the upper half
can be turned upward relative to the lower
for the purpose of exposing the armature or
permitting its removal. The caps bfare cast
with lubricant - boxes I, which by ports f
communicate with the journal-chambers.
The armature-shaft has flanges ¢’ at the in-
ner ends of the journal parts, which serve to
prevent the lubricant from passing in along
the shaft to the commutator or armature.
The caps are also cast with curved flanges f/,
which have chambers that receive the flanges

¢' on the upper side of the armature-shaft. |

Below the lower side there are inwardly-
turned flanges /=, cast on the above-described
lower half B* of the field box or frame. At
J? there are apertures or passages extending
from the chambers formed by the flanges f”
J*and through which the surplus lubricant
escapes to the outside of the field-piece B2
The motor is geared directly to the axle, G
being a pinion on the motor-shaft and H the
gear-wheel on the axle, which meshes there-
with, the present construction being in this
respeoct one of the class which dispenses with

By leaving |

The upper and the lower parts

5
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shafting and gearing placed intermediately

' between the motor and the axle.

I have shown my improved motor as be-
ing applied to a car or locomotive of the sort
used in mine-haulage. IFor this purpose cars
of a peculiar conformation and dimension are
found necessary. They must be of small di-
mensions and must have all their parts placed
compactly in the smallest space possible, and
yet there must be sufficient weight to provide
the necessarytraction. I attainthese ends by
constructing and arranging the parts as fol-
lows: A’ indicates the second axle, and B’ in-
dicates the second motor, substantially simi-
lar to that above described.

In mine-cars the axles A A’ must be com-

paratively close together, so that it is impos-

sible to conveniently arrange the motors B B’
between the two axles. 1 utilize the spate
between the axles for the support of the mo-
torman and arrange the motors so that they
are respectively outside of their axles, as is
shown. There is a comparatively large de-
pression or chamber L, wherein can be placed
the motorman’s seat and also the device by
means of which he countrols the motors and
the car.

The frame of the locomotive is formed with
side bars or plates J J' and end bars J?. The
side pieces J J' extend continuously from end
to end, and said side pieces are swelled or ex-

panded, so as to provide a shield or cover for

the outside of the wheels and also furnish
mass ol traction metal which shall be properly
disposed with respect to the dimensions of the
machine. The end pieces J* have ears 4, by
means of which they are bolted to the side
parts J J'. _

Slots or passage-ways J? are formed in the
side pieces to receive the axle-boxes and the
mounting - springs a’, if used. The box or

| compartment L is formed of sheets of metal

N, having their upper edges secured to c¢ross-

barsnandcurved, asshown, and carried down

to a line as near the bottom of the wheels as
possible. At O O’ seats areplaced, these and
the sheet-metal shields or walls being sup-
ported by a frame P, which is secured and
suspended from the main frame of the car.
At M* there are doors or covers hinged at m
to the cross-barsn. They serve to tightly in-
close the motors.and their chambers, but can
be lifted whenever it is desired to get access
to the motor. These doors are hinged so as
to swing oppositely to the upper halves B’ of
the motors. |

- In the embodiment of my invention here
1llustrated the doors M”? extend continuously
from the said ceross-bars n to the end bars J?
of the main or body frame of the locomotive.

‘Thusit will be seen that the motors, the axles,
| the track-wheels, and all of the driving-gear-

ing are covered and protected from dust,
moisture, &e. The ecurrentis conveyed from
the conductor-main through a trolley-wheel
(0, and a conductor-section ¢, supported by a
rod ', which carries the trolley-wheel and
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which is flexibly connected to the car-body,
as follows: The rod Q' is at its lower end
clamped in a socket Q?, which at the rear
end has a hook Q° and is also formed or pro-

vided with perforated or tubular trunnions

', There are sockets or cavities Q*, one in
each side wall J J', preferably formed at
the time said walls are cast. In each cavity
is placed a spring QP which at the lower end
is provided with an eye ¢ secured in place
by a bolt or pin ¢%. At the upper end of
each cavity there is a tube QP extending
partly into and having a flange ¢, which
rests on the top of the wall of said cavity.
The tubularpart Q% above the said flange ¢'%is
provided withparallelupwardly-extending in-
clined ears or flanges ¢'i, in which are formed
near the outer ends passages or apertures ¢'%,
which when the parts are assembled aline
with the passages in the trunnions ¢’ on the
socket-piece Q°. The said socket-piece Q°
and the tubular member Q° are adapted to be
connected by a pin Q% In the upwardly-
projecting side flanges g", referred to, near
the lower ends thereof, are formed apertures
g'? for a purpose hereinafter explained. The
upper end of the spring is secured to the
holder ¢*, and in this holder there is swiveled
a stirrup Q7, which has a bottom cross-bar at
¢° and a top cross pin or barat ¢®. The stir-
rup Q7 is prevented from moving vertically
through the holder ¢* by means of the cross-
bar ¢°, which rests on the top of said holder,

and by means of a stop-blo¢k ¢**, secured to

the lower end of the stirrup-stem ¢**, that ex-

tends down from the aforesaid bottom cross-

bar ¢°. Thesocket-piece Q°of the trolley-rod
can be detachably engaged with the stirrup
by means of its hook Q° engaging with the
top pin % The stirrup is detachably locked
in position by means of the two pins ¢’, adapt-
ed to extend through the aforesaid apertures
or passages ¢ and to enter sockets in the
lower cross-bar ¢° of said stirrup. The said
locking -pins are carried by swinging arms

¢3, which are pivoted to the top flange ¢ of
‘the member Q° at ¢°.

A spring ¢*° tends to
draw the pinsinward and they can be opened
or thrown out whenever desired. When the
hook Q° of the socket-piece Q° at the lower
end of the trolley-staff is engaged with the top
cross-bar ¢ of the swiveled stirrup, the lock-
ing-pins ¢" are withdrawn from engagement

with said stirrup and the tension of the spring

Q% acts to hold the trolley-staff in the desired
inclined position to cause the trolley-wheel
to contact with the overhead conductor, the
said cross-bar ¢° being held below the aper-
tures ¢'3; but when it is desired to detach the
trolley-staft from the stirrup Q° the outer end
of said staff is lowered or pulled down until
the cross-bar ¢° of the stirrup Q' comes into
planes of the apertures ¢, when the spring

g*® acts to instantly force the free ends of the |

pins ¢* inward into the socketsin the ends of
said eross-bar. After thisthe hook Q°is easily

1

swiveled stirrup, the strain of the spring Q°

being taken entirely by the said pin ¢'. The

section ¢ of the conductor terminates in a de-

tachable contact QF, which is connected at Q’

to the terminals of the motor-circuit.

Tt will be seen that the trolley and its rod
can be instantly detached from either side of
the car by removing the hook Q° from the

75

cross-bar ¢f and . separating the parts at Q°

and Q? and then readily applied to the other
side of the car.

tube Q° can rotate freely in the socket QF, the
trolley-rod can turn in either direction, as de-
sired, and hence there is not only freedom in

vertical vibration, but also in horizontal os-
The trolley-wheel is carried in a

cillation.
fork Q, having a pivoted rod Q', which per-
mits it to oscillate freely with respect to the
trolley-rod. Thisrod Q!'ispreferably mount-
ed in bearings formed in a socket-piece Q'
fitted to the outer upper end of the trolley-
staft. o _ |
- Between the terminals of the trolley and

the motors are interposed resistance and a

controller. Beneath each of the seats there
is a rheostat, the two being connected to-
gether, The rotary arm or switch of each re-

sistance-box and its opposing terminals are

contained within a resistance-box 5. The
details of the rheostat and of its contact-arm

As the stirrup is swiveled '
in the upper end of the spring and as the

30

9o

95

and terminals may be of any proper sort.

Each box S is formed with a bearing at s in

its front wall S8'. o
S? 8% are shafts, each having one of its ends

100

“mounted in a bearing at s and the otherina .

bearing at 7. |

S¢ S5 are beveled pinions on the ends of the
shafts S? 8. The bearings ¢ ¢ are at or near
tho lower end of the standard T. This stand-
ard forms a vertical passage-way, with bear-
ingsat?{ and#’. Inthelatterthereismounted
a vertical tubular shaft T¢, to the lower end

105

I1O

of which issecured the bevel T°, which meshes

with the wheels S* and S°.

T¢ is a hand-wheel secured to the hollow
shaft T | | .

The standard T isin the center of the cham-
ber or compartment L for the motorman, and
he can have convenient access to the control-
ling-wheel T in whichever direction the car
is moving. He has control of the brakes
which engage with thé wheels for stopping
the car, their mechanism being mounted on

115

120

the same vertical axis as the parts Just de- |

seribed. .

T7 is a hand-wheel secured to the shaft TS
the latter passing downward through the tube
T¢ and having at its lower end a worm 1°.
This engages with a worm-wheel T? on the
cross-shaft 3. This shaft is connected with

the brake-shoes, the latter, their supports,

| and attachments being of any preferred sort.

From the above description and the draw-
ings it will be seen that with such a consiruc-
tion as that herein the motorman has within

125 |

135_

detached from the top cross-bar ¢° of the i easy reach all of the devices for controlling
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the movements of the locomotive.
ley-supports are arranged on opposite sides
of the car in line with the central depressed
compartment, so that the motorman is en-
abled without leaving said compartment to
readily shift the trolley from one side of the
locomotive to the other to reverse the direc-
tion of travel. |

Iamaware of the fact, as above recited, that
numerous forms of motor and motor mount-
ing have been constructed or suggested for
the purpose that the present one is intended
for; but I believe myself to be the first to
have devised parts constructed and related in
the way shown for the attaining of the ut-
most economy in manufacture and simplicity
and durability in struetnre. Thus it has
been proposed to support a motor within and
by a heavy quadrangular-shaped- frame hav-
ing one side barextending along the axle and
the opposite side bar extending along and

“connected with a transverse frame-bar on the

car. In the construction referred to the field-
pieces were hinged together and the arma-
ture was held in bearings formed in the lower
edges of the sides of the upper field-piece;
but such a construection is objectionable
and not adapted for the purposes of my

iImprovements, because of the relatively |

great amount of space required for the sup-
porting-frame and because of the fact that
the armature can only be removed for the
purpose of examination or repair by first
bringing the motor into position over a pit
and allowing the lower field-piece to swing
down, after which the armature can be low-

~ered outof its bearings in the top field-piece.

‘As hereinbefore pointed out and as illas-
trated in the drawings, my improvements
are particularly adapted and designed for
use 1n mine-locomotives. In such mechan-
1sms, which from the nature of their employ-
ment are subject to rough usage and require
frequent access to and removal of parts, it
is important that the parts be reduced in
number and be compactly arranged. With
my construction it will be seen that the two
arms D are independent of each other and
occupy buta limited amount of room. Again,
the parts are so arranged that the upper
field can be swung backward to expose the
armature at any time without affecting any
of the supports or other parts. I am also
aware that it has been proposed to form the
lower field-piece of a motor with integral bear-
ings adapted toreceive the axle of a car; but

my present improvements are clearly dis- |
axles and near the bottom of the car-whaels

tinguishable from constructions of that style.
The supports D in my construction are inde-

pendent of the motor, thus reducing the
weight of the latter and permitting the same |

to be entirely removed, if desired, withont
destroying the connection with the axle of
the supporting devices. It will also be seen
that with my construction all of the parts of
the mechanism are readily controlled by a sin-

gle operator seated within the central com- |

The trol- |
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partment L and that the axles being relatively
close together and the height of all parts re-
duced to a minimum I provide a compact ap-
paratus specially adapted for mine haulage.

What I claim is— |

1. The combination with the car-axle,of the
independent arms D D secured to the axle,
the electric motor having the field formed
with the lower casting B? provided with the
laterally - extending enlargements fitted to
the forward ends of the said arms D, the ar-
mature having its shaft mounted in the said
enlargements, and the cap-bolts binding to-
gether the parts B? and D, substantially as
set forth. | *

2. Thecombination with theaxle,of the two
independent arms D D connected to the axle,
sald arms being formed with the rests or
plates ¢®, the motor having the field-box or
frame formed in an upper and a lower half,
the lowerhalf having anenlargementb® bolted

to the forward ends of the said arms D, the

armature mounted in cavities in the said en-
largements, and the caps having bolts which
bind together all the said parts, substantially
as set forth.

3. The combination with the axle, of the

motor disconnected from the axle and having
1ts field-magnet formed in twosemicylindrical
parts hinged together on the front side, the
twosupporting-arms D D independent of each
other secured to the axle and having the lower
part of the field-magnet secured to their front
ends, and the armature-shaft mounted di-
rectly over said front ends, substantially as
set forth.

4. A mine-locomotive having in combina-
tion the axles A A’ relatively close together,
the motors B B’ hinged to the axles, and
placed respectively on the outside thereof,
the depending support for the motorman ar-
ranged in a substantially eentrally arranged
compartment between and extending below
the axles to-a line near the bottom of the
wheels, the current-controlling mechanism

in the said central compartment, and car-

braking mechanism in said compartment,said
mechanism being substantially in the hori-

-zontal planes of the axle, substantially as set

forth.

5. In an electric locomotive for mine-cars,
the combination of the axles A A’ relatively
close together, the frame supported thereon
and formed with the side walls J J' which are
duplicates of each other, and each having
duplicate end parts extending continuously
from end to end and from a line below the

to lines above the same, the central depressed
chamber or compartment, and the current-
controlling device and car-braking mechan-
ism both in the said compartment and both
mounted on the same vertical axis, whereby

- room 18 economized between the axles, sub-

stantially as set forth. | |
6. The herein-described trolley-support for
& locomotive havingin combination the spring

75
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permanently connected to the car, the rdtary '

support, the loosely-mounted holder in .said

support, the trolley-rod detachably pivoted

to the said holder, and means for locking the
holder, substantlally as set forth.

7. In a trolley-support, the combination of
a tube mounted to rotate in a socket or tubu-

lar support, a trolley-staff-hinged to said tube,

& spring, means for locking the spring under

tension, and a connecting device detachably

joining the spring fo the trolley-staft, sub-—
stantially as set forth.
8. The combination with a trolley- sta,ff of

“the rotary tubnlar base detachably connected

to the staff, the stationary or fixed spring, and
a rotary connection between said spring and

“ ~the staff, substantially-as set forth.

20

_' flOHl the staff, substantially as set forth.

20

35

9. The combination with a trolley .Stdff of
a rotary, tubular, base detachably connected
to the staff, a spring arranged at the axis of

sald base, 1’neans for detachably connecting
the staff with said spring, and means for hold-

Ing the spring under tension when defached

10. The combmatlon with a trolley-staff, of
a rotary base, a clamp on the staff adapted
to be detachably connected with said rotary
base, aspring, and a connection device adapt-

ed to engage with said clamp on the staff and
sald -

having a swiveling connection with
spring, substantially as set forth.

11. The combination with a trolley-staff, of
a rotary tubular base for said staff, a tension-
spring arranged at the axisof said base, means
for detachably connecting the staff with said
spring, and one or more laterally-movable,
spring - pressed, pins adapted to hold said
spring under tension when disengaged from

~ said staff, substantially as set forth,

40

45

5o
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12. The combination with a trolley-staff, of
a rotary base, a tension-spring, a clamp or
socket-piece fitted to the trolley-staff and hav-

1ing a hook adapted to be detachably connect-

ed with the tension-spring, detachable means
for pivotally connecting said socket-piece to
the rotary base, and means for holding the

spring under tension when disengaged from

said ‘hook, substantially as set forth.
13. The combination with a trolley - staff,

and a tension-spring held stationary, of a ro-

tary base or support, and a connecting device
hinged to the rotary base and adapted to be
connected with both the staff and the tension-
spring, substantially as set forth. -

14. The combination of a trolley staff, a
tension-spring, a connecting device rotatably

connected with the said spring and adapted -

to be engaged with the staff, and means for
engaging said connecting dewce,_when the
latter is disengaged from'the staff, to hold the
spring under tension, substantially as set
forth. | | |

- 15. In a troiley, the combination of a sup-
port or base, a staff having at its lower end
an attachment having a transverse extending
passage formed therein, a detachable pin

adapted to extend through said passage in the

attachment on the staff and engage with said
support or base, whereby the base and staft
will be detachably hinged together, a tension-
spring, and means for deta.ehably connecting

substantially as set forth.

75_._

said spring with the lower end of the staﬁ" |

16. In a trolley the combmamdn of a ba;se-' -

piece or support, a trolley-staff, an attach-

ment for the lower end of the staff, having a

transverse passage at an mtermedlate pomt, S
of its length, a detachable hinge-pin adapted-
to extend throun'h said transverse passage in
said att&chment and to engage with said base

75 .
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or support, a tension-spring, and means for
detachably connecting said spring with the

free end of the :utaehment on the sta[’f sub-
stantially as set forth.

- 17. In a trolley the comblnatlon ofa base';

or support having upwardly- pI‘OJe{BtInD‘ ears
or flanges, ¢'!, a

staff, a removable pin for de- o

taohably hmrrmrr the staff to said ears or |

flanges on the babe a tension-spring, and de--

vices adapted to detachably connect the

spring with the lower end of the s‘raff sub
stantially as set forth. | |

18. In an electric locomotive fm mine-cars,

the combination of the track-wheels, the axles

for said wheels, the motors, gearing connect-

90

ing the motors and axles, a frame support-

‘ing the aforesaid parts and having the rela-

twelv large side pieces extending from a point-. o
near the bottom of the track-wheelstopoints.

above said wheels and the motors, a support

100

for the motorman arranged below the hori-. .
zontal plane of the mles motor-controlling
devices within reach of the motorman when

on said depressed support, trolley-supports
‘mounted on opposite sides of said depressed
supportforthe motorman,andatrolleyadapt-

ed to be detachably connected with either of
said supports, substantiall y.as set forth.

’165

19. In an eleetmc locomotive for mme-eals |

'the combination of the track-wheels, the axles';

for said wheels, the motors, gearmﬂ' connect-

‘ing the motors and axles, a frame supporting
_ihe aforesaid parts and hwmo‘ the side pileces
extending from a line near tﬂe bottom of the

track- wheels to points above said wheels and

II0 .

the motors, and having sockets formed in

‘their upper edges, trolley-supports at the ap-

per end of said sockets, a trolley-staff adapted
to be detachably engaged with either of said

supports, a depressed support for a motorman -
arranged between said sides of the frame,

and motor-controlling devices arranged adja-

120

cent tosaid support,substantially as set forth.
20. In an electric locomotive for mine-cars,

the dombination of the track-wheels, the axles
for said wheels, a motor for driving said

125

wheels, a supporting-frame for the aforesaid

parts extending to a line near the bottom of

the track-wheels, a casing covering said parts
and having a portion removable to permitin-
spection of the interior driving devices, a sup-
port for the motorman extendmw to points

130

below the horizontal plane of the axles, and -

| motor-controlling devices arranged adJacent |
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tosaid depressed support, substantially as set
forth.

21. In an electric locomotive for mine- Gars
the combination of the track-wheels, the axles
for said wheels, the motors extending in op-
posite directions from and geared to the axles,

the supporting-frame for the aforesaid parts

extending downward to a line near the bot-
tom of the track-wheels, a casing covering
sald motors, axles and wheels and forming a

- centrally-arranged compartment for a motor-
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man between the axles and the motors, mo-

tor-controlling devices supported within said

compartment, trolley-supports arranged on
opposite sides of said central compartment,
a stationary spring arranged adjacent to each
of said supports, and a trolley adapted to be
detachably engaged with either of said sup-
ports and its adjacent spring, substantially
as set forth, -

22. In an electric locomotive for mine- cars,
the combination of the track-wheels, the axles
for said wheels, the motors, one geared to each
of the axles, extending toward opposite ends

of the locomotive, and each having its lower

field portion held stationary and its upper
field hinged to said lower field, a frame for

supporting all of the said parts and extending

down to aline near the bottom of the track-

“wheels, the sides of said frame extending to

points above said wheels and the motors, and
having trolley - supports thereon, a trolley
adapted to be detachably engaged with either

of sald supports, and a casing covering the

motors, axles and track-wheels, and having
removable sectionsabove the motors whereby
the upper field-pieces can beswung upwardly

and outwardly to permit inspection of the ar-

mature, without removing the motor from its
position, substantially as set forth.

23. In an electriec locomotive for mine-cars,
the combination of the axles, A, A',arranged
relatively close together, the mMotors support-

- ed from said a"s:les fmd geared thereto, the

55

casing surrounding said parts and forming a

central depressed compartment between the
motors, a vertical shaft mounted centrally
within said compartment, gearing connecting

sald shaft with the controlling devices of both

motors, a hand-wheel foroper atmg said shaft,
brake mechanism, a shaft for operating said.

brakes mounted in said compartment about
the same axis as the aforesaid shaft, and a
hand-wheel for operating the last qmd shafr,
substantially as set forth.

24. In an electriclocomotive for mine-cars,
the combination of the axles, A, A, arranged |

684,950

relatively close together, the motors arranged
between the ends of the car-frame and the
axles, gearing connecting the armaturesof the

motors with the axles, a casing inclosing the

aforesaid parts and forming a centrally-ar-
ranged depressed chamber or compartment
between the axles, said chamber being of such

form as to provide a seat above each axle, a

rotary trolley support or base on one side of
sald central chamber, a corresponding sup-
port or base on the opposite side of said cham-
ber, and.devices for controlling both motors
and the brake mechanism arranged within
sald compariment, within reach of an oper-
ator seated on either of the seats therein, sub-
stantially as set forth.

25. Inan electric locomotive for mine-cars,
the combination of the axles, A, A’, the mo-
tors geared to said axles, the casmrr mclosmﬂ'
said parts and forming a centrally-arranged
depressed compartment, a shaft arranged
within said compartment and having a bevel-
gearthereon, shaftsfor operating the current-
controlliing devices of the motors, a bovel-
gear on each of said shafts meshing with the
aforesaid bevel-gear, and a hand-wheel se-
cured to the shaft carrying the last said gear,
substantially as set forth.

26. Inan electric locomotive for mine-cars,
the combination of the axles, A, A’, the mo-
tors geared to said axles, the casing inclosin o
sald parts, and forming a chamberorcompart-
ment between the axles, a tubular vertical
shaft mounted in said compartment, gearing
connecting said tabular shaft with the cur-
rent-contr ollmn* devices of the motors, a hand-
wheel on said tubular shaft, brakes adapted
to engage the wheels of the locomative, a ver-

tical shaft extending through said tubular

shaft and having a hand-wheel thereon, and
gearing connecting said shaft with thedevices
for actuating the brakes, substantially as set
forth.

27. The combination w 1tI1 a car-axle, of the
independent arms, D, D, secured to tlle axle,
and the electric motor having the field formed

with the lower casting, I3 provided with lat-

erally-extending enlargements fitted to the
said arms, D, D, and with loe og, b1 b, ex-

tending on opposwe sides of a bm' conneeted

to the car-frame, substantially as set forth.
In testimony whereof I affix my signature
In presence of two witnesses.
| CYRUS ROBINSON.
- Witnesses: |
K. W. BRINKER,
- CHAS. W. MILLER.
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