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UNITED STATES

PATENT OFFICE.

JAMES F. McCLAUGHLIN, OF PHILADELPHIA, PENNSYLVANIA.

ELECTRIC LOCOMOTIVE.

SPECIFICATION forming part of Letters Patent No. 428,175, dated Ma,y 20; 1890.

Application filed March 17, 1890, Rerial No. 344,182,

(No model,)

To all whom it may concern:

Be 1t known that I, JAMES K. McLAUGH-

LIN, a citizen of the United States, and a resi-

dent of Philadelphia, in the county of Phila-

delphia and State of Pennsylvania, have in-
vented certain new and useful Improvements
in Electric Locomotives, of which the follow-
ing is a specification. *

M}, invention relates to electric locomo-
tives, and more particularly to the construe-
tion of the locomotive-truck; and its object
is to provide means whereby the speed of the

locomotive may be changed and its motion

reversed, as desired, without stopping or re-
versing or changing the speed of the propel-
ling electric motor.

It is also my object to so arrange the parts

that the diversion orthe shunting of the mag-

netic lines of force of the field-magnet from
the armature will be avoided, notwithstand-

ing the use of a ftruck-frame largely made

of iron.

To this end my invention consists in a
truck for electrie locomotives which is pro-

vided with suitable gearing between the mo-
tor and the drive-wheels and suttable clutch

mechanism, whereby the locomotive may be
stopped or 1evelsed or a change of speed el-

fected.

My invention also consmts In a skeleton

frame, all parts ot which running parallel

and in proximity to the polar axis of the

- field-magnet of the motor are made of non-
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maﬂ'netw material.

My invention further consists in such ad-
ditional features as will be deqellbed and
claimed hereinafter.

I will now proceed to describe my inven-
tion in detail, reference being had to the ac-
companying dmwmﬂ's, 1n whwh—-—

Figure 1 represents a side elevation of an
electric locomotive-truck embodying my in-
vention; ¥ig. 2, a plan of the same; Fig. 3, a
vertical longitudinal section thereof on line

x x, Fig. 2, with the body of the motor omit-
ted; Fig. 4, a section on line ¥ v, Fig. 2; and

Fig. 5, a similar section on line 2 2z, same fig-
ure.

- The supporting p&rts of my truck are in
the shape of a skeleton frame, whose various
portions depend from the upper rectangular
frame 1. As will be seen from Kig.1,the side

bars or girders of this frame are trussed by
means of horizontal and oblique bars 2 3 4
and vertical stay-rods or braces 5. The out-
ermost stay-rods 5 and the outer bars 2 and
3, together with the side bars of frame 1, in-
close a space for the reception of the axle-

55

boxes 6, which, being bolted to the frameand -

the truss, as shown, add considerably totheir
strength. The two trusses thus formed are
connected and steadied by the two cross-bars
7, formed of angle-iron, and which perform
an important part in the support of the mo-
tor mechanism of the truck. Two further
trusses 8 (shown most clearly in Fig. 8) are
provided between the truck-wheels 9 and the
center of the truck, preferably in proximity
to the said wheels. As shown, these trusses
are also steadied by being bolted to the cross-
bars 7. Finally, a short trussed support 12
(shown most clearly in Fig. 5) is bolted to
and sustained by the frame 1 and one of the
cross-bars 7. 'T'his skeleton frame thus con-
stituted serves to support the driving and
regulating mechanism, which I will now pro-
ceed to descrlbe

Near the center of the truck and rising di-
rectly from and bolted to the cross-bars 7 are
the two stanchions 13, for supporting the field-
nmagnet 14 of the dynamo, which rests on said
stanchions, with the ears 15, which are bolted
thereto, gaskets 16, of rubber or other suit-
able elastic material, being preferably inter-
posed between the ears and the stanchions

‘and the bolt-washers 17 for the purpose of ob-

viating the effects of sudden jars and jolts.
The shaft of the armature 20, which latter,
when the motor is in operation, revolves be-
tween the pole-pieces 18 and 19, is supported

1n bearings 21,in the present instance extend-

ing out from the field-magnet. One end of
the armature-shaft is provided with a pinion
22, and 1t 1s from this pinion that the rotary
motion of the armature is imparted to the
truck-wheels by a train of skew-gearing, now
tobe described. Meshingwiththe pinion 22are
the twoskew-gear wheels 23 24,whose journals
run in bearings 25 26 and 27 28, respectively
supported by the trusses 8 and frussed bars
10. The gear-wheel 24 serves to transmitmo-
tion to shaft 29 by skew-pinion 30 and skew-
gear 31, the gear 23 to transmit such motion
to shaft 32 by similar gears 33 34. The shaft
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29 serves to impart the normal forward speed | the rods 43 and 60 occupy the position shown—

when the cluteh, presently to be deseribed, is
1n operative position, while the shaft 32 serves
to impart reduced speed or to reverse the lo-

5 comofive when one or the other of two other
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clutches 1s operated.

I have devised the following system of
clutches and gearing for this purpose: The
shatts 29 and 52 run in bearings bolted to and
sustained by the trusses 8. The former 29
carries the aforesaid gear-wheel 31 and an-
other gear 40, meshing with the gear 41, fixed
to the axle of the front wheels of the truck,

~and serves to impart the normal forward

‘detailed deseription of thesame, inasmuch as |

speed to the locomotive when the direect clutch
42, attached to the shifting rod 43, is in opera-
tive position.
clutchof thecharacterdescribed in iy applica-
tion, Serial No. 337,590, filed January 21, 1890,
and I do not deem 1t necessary to here give a

its construcetion does not form any part of my

present invention.
two skew-pinions 5051, which are loose there-
on, except when the direct cluteh 52 and the
reversing-cluteh 53, similar in construetion to
the clutch 42, are applied, causing one or the
other pinion to turn with the shaft. The
clutch 52 isoperated by thesamerod 43 which
operates the cluteh 42, and this rod extends
rearwardly from said eluteh 42 and is attached
to an arm 54, extending upwardly from the
clutech. 'The pinton 50, meshing with a skew-
oear 59, fixed to the axle of the rear truek-
wlieels, 18 so proportioned in diameter to the
said gear 55 that when its cluteh is applied it
will drive the truck at a reduced speed (about

‘one-half in the present instance) for the pur-

pose of ascending steep grades. The shift-
ing rod 43 is actuated from any convenient
point on the car in the ordinary well-known
manner, and can thus be moved to and
focked in three different positions. These
positions are, first, the intermediate position
indicated in Figs. 2 and 4 of the drawings,
when both clutches 42 and 52 are out of en-
cagement; second, the position assumed when
the rod is pulled in the direction of thearrow
@ when the cluteh 42 is applied, and, third,
to position assumed when the said rod is
pushed in the direction of the arrow b, in
which the cluteh 52 18 applied. The skew-
pinion 51 meshes with an idler 56, whose jour-
nals turn in bearings 57 55, carried by the
trussed support 12 and truss S, respectively,
said idler in turn meshing with a second
skew-gear 59, fixed to the rear axle. By this
arrangement the motion of the car is reversed
when the clutch 53 18 applied by means of a
second shifting rod 60, running to a second
operating-lever, as in the case of shifting rod
43. 'The ratio of the gears 51 and 59 in the
present instance is such that the ecaris backed
at a reduced speed.

The operation of the clutching devices just
deseribed 1s as follows: When the car is at

rest, while the motor is continuously running, |

This cluteh may be a frietion-

The shaft 32 carries the

that is to say, all three clutches 42, 52, and
b3 are loose. When it is desired to start the
car and it hecomes necessary to develop a
great amount of power, the rod 43 is first
pushed in the direction of the arrow b, therehy
applying the direct clutch 52 and operating
the gears 50 and 55. Therod 43 is then pulled
in the direction of the arrow ¢ toits foremost

position, whereby the clutch 52 is disengaged

and the other direct clutch 42 is applied and
the normal rate of speed established. When
ascending a considerable grade, the rod 43 is
agaln pushed in the direction of the arrow b
until eluteh 52 is applied to develop the nec-
essary increased power. When it is desired
to back the car, the rod 43 is again brought
to the intermediate position indicated in the
drawings and the rod 60 is pulled forward to
apply the reversing-clutch 53, when the gear-
mmg 51 56 59 will be set in motion. I am thus
enabled with a very simple arrangement of
parts to adjust the speed and reverse the mo-
tion of the car.

In electric locomotive-trucks and in all
structures where clectric motors are employed
the effect of the dynamo is greatly weakened
by the presence of parts of magnetic metal—
such as supporting-bars, gearing, &e.—run-
ning parallel to the polar axis of the electro-

magnet, which diverts or shunts a portion of

the magnetic lines of force from the arma-
ture. I therefore make all these parts—to wit,
the trussed bar 10 and the gears22,23, 24, 30, 31,
33, and 34—of brass, copper, German silver,
aluminium, bronze, or of any other non-mag-
netic material. The remainder of the truck-
frame may then be, and is preferably, made of
iron or steel. T

Having thus deseribed what I consider the
best way of carrying my invention into effect,
I claim and desire to secure by Letters Pat-
ent— | '

1. In an electric locomotive, the combina-
tion, with a continuously-rotating armature
and two sets of gearing connected with and
adapted to impart different speeds to the
truck-wheels, of two loose gears, two clutches,
one for each loose gear, and a shifting rod
connected to both clutches, substantially as
described.

2. In an electric locomotive, the combina-
tion, with a continuously-rotating armature
and gearing for transmitting different speeds
from the armature to the drive-wheels, of two
connected and oppositely-operating clutches
interposed between the said armature and
drive-wheels, substantially as desecribed.

5. In an electric locomotive, the combina-
tion, with a continuously-rotating armature
and gearing for transmitting different speeds
from the armature to the drive-wheels, of two
oppositely-operating clutches interposed be-
tween the said armature and drive-wheels,
and a single shifting rod connected to both
clutches, substantially as described.

4. In an electric locomotive, the combina-
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tion, with a continuously-rotating armature,
of two counter-shafts connected to rotate
with said armature, loose gears mounted on
the counter-shafts and imparting different

speeds to the drive-wheels, a cluteh on each

counter-shaft for connecting the respective
loose gear thereto, and connections between

the clutches for mmultaneously moving one

cluteh into gear when the other is out of gear,
Substantla,lly as described.

5. In an electric locomotive, the combina-
tion, with a continuously-rotating armature
and gearing connecting the same to the drive-
wheels for imparting different speeds thereto,
of two connected a,nd 0pp051tely-opelat1nn'
clutches interposed between the armature

~and drive-wheels, and an independently-op-

27

erated clutch and gearing for reversing the | name to.this speci
locomotive, substantially as described.

6. In an electric locomotive, the combina-
tion of a continuously-rotating armature, two
shafts connected with the drive-wheels, and
gearing between the armature and the shafts,
one shaft beilng provided with loose gear and |

1

a direct clutch for the same and the other
shaft with two loose gears and a direct and a
reversing clutch, one. for each loose gear, a

shifting rod connectin gthetwodirect clutches,-

and another shifting rod for operating the re-
versing-cluteh, all substantially as deseribed.

7. An electric locomotive-truck having all
parts extending parallel to the polar axis of
the field-magnet of the motor and in induct-
ive pr ommlty thereto of non-magnetic mate-
rial, substantially as described.

3. An electric locomotive-truck having all

parts bridging the space between the pole—,

pieces of the ﬁeld-ma enets and in inductive
proximity thereto of non-magnetic metal, sub-
stantially as described.

In testimony whereof I have signed my

1cation in the presence of
two subsecribing witnesses.

JAMES . McLAUGHILIN.
Witnesses: |
HERBERT P. KER,
H. F. REARDON.
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