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UNITED STATES

PaTENT OFFICE.

CIIARLES 1) DAVIS OF CHICAGO ILLINOIS ASSIGNOR BY MESNE ASSIGN—
' MENTS, TO TIIE LINK BELT MACHINERY COMPANY '

MINE-HAU LAGE LOCOMOTIVE.

SPECIFICATION forming part of Letters Patent No 645 553, da.ted March 20 1900

Application filed May 31, 1894, Serial No, 513,015,

(Nﬂ model.:

To all whom it may concern.

Be it known that I, CEARLES K. DAVIS, a
citizen of the Unifed States residing at Chl-
cago, in the county of Cook and State of Illi-
nois, have invented certain new and useful
Improvementsin Mine-Haulage Locomotives,
of which the following is a speclﬁcatlon |

My invention 1'ela,tes to mine-locomotives,
and has forits object to produce animproved
locomotive for use in mines, of which the fol-
lowing is a description, reference being had

to the accompanying drawings, Wherem—

20

Figure 1 is a plan view of motor and asso-
ciated parts. Fig. 2 is a section on line 2 2,
Fig. 1. Fig. 5 is a section on line 3 3, Fig. 4.
Fig. 4 18 a detailed plan view, with parts re-
moved, of the swiveled axle. Fig. 5is a sec-
tion on line 5 5, Ifig. 3. Fig. 6 1s a section
on line 6 6, I‘}ﬂ' 1. Fig. 71s a plan view of
a modif; ca,tlon I'ig. 81s a plan view of a sec-
ond modification. Flﬂ-' 9 is a diagrammatic

- view of the electrical co:unectwns of Fig. 8.
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Fig. 10 1s a detail.

lee letters refer to like parts throuwhout
the several figures.

1 have shown in the accompanying draw-
ings a locomotive to be used for hauling in
mines orthe like. Itisoften thecasein such
places that the track upon which the locomo-
tive must run 1s uneven, and hence only
three of the drivin n‘-wheels as such locomo-
tives are now eonstructed will rest upon the
rails at one time. When this occurs, the

tractive power of the locomotiveis decreased

and other evils result. In my locomotive

these evils are avoided by constrﬁcting the

axle of one pair of drivers, so that it is free to
move with relation to the remaining parts of
the locomotive.

As shown in Figs. 1 and 2, A is the arma-
ture, and A’ the field- mafrnets of the electric
motor that drives the locomotive. Keyed to

each end of the armature -shaft A% are the

bevel-pinions B and C, which mesh with the
bevel -gears B’ and C’ on the shafts B* C-.
These shafts work in the bearings B3 C® and

~are provided at one end with the pinions B*

50

C%, which mesh with the gears B° C5, rigidly
attached to the drwmmwheels B¢ C° on the
axles B" C7. (See Fig. 4. ) Bf C° are the bear-
ings in which said a‘ﬂes work. The bearings

I B¢ of the axle B are a,ttaeh’ed_ to the ends of

the arms B? B?, (see Figs. 4 and 5,) rigidly con-
nected with and projecting from the sides of
the cylindrical part D,which acts as a bearing
for the armature- shaft A2 Pr ojecting flom
the ends of the eylinder D are the arms D' D",

to which are fastened the bearings B® of the
shaft B% Said eylinder is prow*lded with the
lange D Theprojecting ends A3 of the field-

maﬂ'nets A’ form a bearing in which the cyl-
mdel D may rock. It will be seen that by

this construction the cylinder D, axle BY, driv-
ing-wheels BY gear-wheel B3, pmlon B4, shaft
B’3 and bevel-gear B’, may rock about the ar-

'matme shaft A?in the bearing provided by

the projecting parts A° A° of the pole-pieces

55
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A’-without affecting the engagement between

the pinion B and bevel-ﬂ'em B’, and hence
said driving-wheels may .a,djust themselves

70

to the irregularities of the track, so that all

four driving-wheels will be on the track at all
times. The bearings C® of the axle C7 are
rigidly attached to the frame of the motor in
any convenient way.

I have shown in Fig. 7 a modification in

pinion C, which by means of the intervening

”meehamsm drives the wheels C¢ the wheels

B’ on the swiveled axle being drwen by the
connecting-rods E E.
In Fig. 8 I have shown a IllOdlﬁCthlOIl in

which two armatures A H on separate shafts

are used. The armature A drivesthe wheels
B% on the swiveled shaft and the armature H
the wheels CP on the stationary shaft. The
driving-wheels are connected by the rods K E.

‘When two motors are used, I arrange the

circuits so that when the motors are first;

started they will be in series, so as t0o get a
greater power with slower speed. After the
locomotwe is in motion I change the circuits,

so that the motors will be in mnltlple and the

75

which the armature - shaft A? has only one -

30
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speed increased. Fig. 9 shows a diagram of

these cireuits. I is the wire leading from the

trolley-wheel I' in contact with the trolley-

wire I? to the contact-plate I, attached to but
insulated from the movable arm M. I°isthe
resistance-wire cutb in or out of circuit by the
movement of the arm M along the arc IS
The wire 17 connects one end of said resist-
ance-wire with the field-coils I°, Said field-
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coils are connected to one pole of the revers- |

- ing-switeh K, which is connected to armature
A by wire K'. Armature A is connected to
the other pole of the reversing-switch K by

5 wire K° The wire I’ connects said switch

with the conductor M’, which is connected to

the conductor or plate M* by the plate M?on
the arm M. WireI’Isconnected to the short
conductor M* by wire M®. Conductor M? is
connected by wire M°® to field-magnet coils

M’ Wire M"® is connected with conductor

M® by wire M°. Said field-coilsare connected

to one pole of the reversing-switch L, which

is connected by wire L' to armature H. The
wire I”connects said armature with the other
pole of switeh L, which is connected to the

oround by wire N. The short conductor N’

1s connected to the ground by wire N2 The

reversing-switches Kand L are connected by

20 the rod L2 and are contr olled by the lever or

"~ handle L4

Fig. 10 is a detailed view showing the man-
ner in which the connecting-rodsare attached
to the driving-wheels.

25 the wrist-pin K¢ and is held in place in any

suitable manner, as by the nuts K3 E3. The
‘box on the end of the connecting-rod is lined
with the Babbitt metal K¢ 'Thisconstruction
allows of a universal motion, which 1is neces-

30 sary on account of the motion of the swiveled

axle.
I have described my locomotive as shown
in the drawings; but it is evldent that these
- several parts ma,y' be varied in form, con-
35 struetion, and arrangement without depa,rtﬂ
ing from the spirit of my invention, and I

10
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therefore do not wish to be limited to the con-

struction shown.
The use and operation of my invention are
40 as follows: As shown in Figs. 1 and 2, the
motion of armature A is eemmumeated to
the driving-wheels B® by pinion B, bevel-gear
B', shaft Bg, pinion B% and gear- wheel B?,

The wheels Clare duven in the same manner |

45 by pinion C, &e. In mines the tracks upon
which the locomoti ve runs are often very un-
even, so that locomotives as generally con-
structed: have at times only three driving-
wheels on the track at once. This causes,

50 among other evils, a decrease in the tractive
power. If whenthelocomotiveisconstructed
as herein described the track is uneven, the
axle of thewheels B°and accompanying parts
will move, so as to keep all four of the wheels

55 on the track. Since these parts rotate or

rock about the motor-shaft A? the pinion B

and bevel-gear B’ will always be in engage-

ment and the driving power will not be af-
fected.

In the modlﬁcamon shown in Fig. 7 the sta-
tionaryaxle of the driving-wheels C%is driven

6o

by the motor, the motion being communicated |
to the drivers on the pivoted or movableaxle

by the connecting-rods E E.
In Fig. 81 have shown two motors, one to
each pair of driving-wheels. In star tmﬂ' the

05

locomotive the motms are eeupled in series,

1

A ball E' surrounds |

'so as to be in multiple.

ture-shaft operatively cennected with
‘movable axle, saild movable axle being at an

and after the machineisin motion are changed
The circuits when
the motors are first started up will be as fol-
lows, Fig. 9: from trolley-wire I* through
wire I to plate I% thence through resistance
I°, wire 1", field-coils I®, wire K, armature A,
wires K* and I° to conductor M', thence by
plate M?® to conductor M, thence by wire M°,
field-coils M7, wire L', armature II, wires 1.?
and N fto 0‘101111(1 Afbel the motors have
reached the required speed the arm M is
moved until plates I* and M? come in contact
with conductors M® M* and N'. When this
occurs, the resistance I° is all cubt out and
the motors are in multiple, the circuits be-
ing traced as follows: from trolley-wire I*
through wire I, plate I¢, wire I, field-coil I5,
wire I', armature A, wire I{?% wire I°, wire
M?, conductor M*, plate M? conductor N, and
wire N*® to ground. The current divides at
plate I’ pmt going by way of conductor Ms,
wire MY, wire Mﬁ Tield-coils M*, wire 1/, ar-
mature II and wires -L* and B to oround.

-When it 18 desired to reverse t’he motors,
the switches K and L. are moved in any suit-
able manner, as by means of the handle L*
and rod LS until they take the position shown
in dotted lines. When in this position, the
current through the armatures is reversed,
and hence the motors will be reversed.

Fig. 10 shows a manner of attaching the
connecting -rods E K to the driving-wheels
B% C° that allows said rods to accommodate
themselves to the different positions of the

driving-wheels, due to the motion of the swiv-

eled axle.
I claim— o
1. A mine-locomotive comprising an arma-

/5
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ture and shaft, a fixed axle and a swiveled

axle, said swweled axle working in hearings
rigidly attached to a cylmdrlca,l piece Whleh
acts as a bearing for one end of the armature-
shaft and which: moves with said axle sub-
stantially as described.

2. A mine-locomotive comprising a swiv-
eled axle rigidly connected to a cylindrical
piece through which the armature - shaft
passes, a shaft supported by arms projecting
from said cylindriecal piece, a bevel gear and

-pinion on said shaft and the latter engaging

a gear - wheel connected with the swiveled
axle, whereby the motion of the armature-
shaft is communicated to the swiveled axle
in all its different positions, substantially as
desceribed.

3. A mine-locomotive, comprising a fixed
axle and an axle movable in a vertical plane,
& dynamo-electric machine having an arma-
sald

angle with said armature-shaft and edapted to
move around sald armature-shaft as a center.

4. A mine-locomotive comprising twoaxles,

one of said axles being swiveled so as to move
with relation to the freme without varying
the horizontal distance between the axles, two

110
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I25

motors with series-multiple connectmne to the
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source of electrical supply, power-dfiving'

connections from each motor to the axles of
the locomotive, and mechanical couphnn-s be-
tween the axles

5. A mine - locomotive comprising four
wheels, the axle of one pair of wheels being
swiveled so as to move with relation to the
frame in a plane substantially perpendicular

- to said frame, side couplings between the dif-

10

ferent pairs of wheels comprising a connect-

1Ing-rod provided at each end with a concave
spherical-shaped surface adapted to work on |

- the surface of a ball or sphere surrounding

the wrist-pin that projects from the wheels,
substantmlly as described.

6. A mine-locomotive, compmsmﬂ'an arma-
ture-shaft, a fixed axle and a swiveled axle,
said swiveled axle working in bearings rig-

idly attached to a eylindrical piece, a bearing |

e,

in said cyhnducal pleee for the armature-
shait, said cylindrical piece movably mount-
ed in the stationary part of the frame.

7. A mine-locomotive, comprising a dy-
namo-electric machine provided with an ar-
mature and suitable pole-pieces, a fixed axle

and swiveled axle, said swiveled axle work-

ing in bearings rigidly attached to a cylin-
drmal piece, a bearing in said cylindrical
piece for one end of the armature- shaft, said
cylindrical piece rotatably mounfed in the
frame of the dynamo-electric machine, and a.
connection between the armature-shaf’n and
said swiveled axle.

CHARLES E. DAVIS.

Witnesses: |
DoNALD M. CARTER,
WALTER J. GUNTHORP;
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