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any other well-known or desirable manner.
It 1s to be understood, however, that I do not
lim1it myself to the application of this inven-
tion to electric street-cars, but may apply it

20 all whom it may concerw:

be 1t known thot I, Br1as K. Rigs, of the
city of Baltimore,inthe State of Maryland, have
invented certain new and usefnl Improve- l

5 ments 1 Driving Mechanism for Electricand | also to other kinds of railway-cars and adapt 55
other Railway (H.u s, of which the following 18 | it to other forms of motive power, more espe-
4 specification. clally rotary power, without departing from
This invention relates to eertain improve- | the scope of this invention.
ments inthe driving mechanism of electrie and In the accompanying drawings, in which

10 otherself-propelling rallway-cars,andin means | similar letters of reference indicate corre- Go
for supporting the motor and fm connecting | sponding parts, Figure I is a side view of a
1t with the driving-axles of such cars, as will street-car provided with my improvements,
hereinafter fully appear. with certain parts thereof shown in seetion.

The objects sought to be attained by the | Fig. Il is a top or plan view of the car-axles,

15 present ivention are, {irst, to so supportand | wheels, motor, and their immediate connee- 6+
connect an electro-dynamic or other motor | tions, showing the general arrangement of the
upon a rallway-car that 1t will not be thrown | varions parts and their position when the car
out of alignment with the driving-axle mech- | is about to start. Figs. III, IV, V, VI, and
anism by reason of the vibration or swaying | VII are details of a portion of the invention,

20 motion of the car-body or its distance from | on anenlarged scale. Tigs., VIII and IX illus- 70
the axles under varying loads; second, that the | trate modifications of a pa,lt of the said inven-
motor and the driving mechanism connected | tion, which wiil hereinafter be fully deseribed.
therewith will not be 1mjuriously affected or Referring now to the drawings, A isa street-
strained by the vibration of the motor-car | car of ordinary construction.

25 when running on an uneven roadway; third, C C arethecar-axles, and It Ethe car-wheels 5
that the power of the motor may be duectly secured to the said axles inthe ordinary man-
and simultaneously exerted upon both axles | ner. The axles are supported from the ear-
of the car-truck ‘mthoub the employment of | body by means of hangers and boxes, as is
connecting-rods, chain belts, gearing, or other | usnal in street-cars.

3C comphcated meahqm%m, and thereby gain the ( G are bars which support the motor I, 8o
oreatest amount of tractive force with bheleast which in the present case is an electro-dy-
waste of power; fourth, to provide nieans ' namic motor of the usual econstruction. These
whereby the power of the motor is gradually | supporting-bars are provided with eyes or
communicated to the driving-axlesin orderto | bearings « « at their ends, (see Fig. I,) in

35 prevent sudden strains in starting and stop- | which the axles € C freely revolve, and are §;
ping and consequent wear of the motorand the | also furnished at the center with an opening,
driving mechanism, and, fifth, to so dispose the | ¢, of the proper size and shape to receive and
weight of the motor upon the driving-axles hold the field- magnet ends ol the motor I,
that 16 will materially inerease the effeetive | which latter is so phmed with respect to the .

10 tractivelorce of the driving-wheels and enable | car, that its armature-shaft I extends ina di- go
them to more readiiy overcome the inertia of 1"ecti0n parallel with the sides of said car or
the car and propel 16 on ascending grades. 1 ab r1ght angles to the axles C C.

In the drawings the invention has been The bars & & may, 1f desired, be slightly
shown as applied to astreet-car in which elec- | flexible, and the ends of the motm resting

45 tricity 1s the motive power, the propelling- | within the openings ¢ ¢ of these bmq,me plel 05
current being derived either from conductors | erably encircled with a gasket or ring, ¢, as
extending along the line of way, from second- | indieated in Iig. I of the dmwmw% of rubber
ary batteries carried onthe car, or from both, | or other (lexible material, in or dor to deaden
as shown, for example, in several of my pre- | the vibrations communicated to the motor and

50 vious applications for Letters Patent, or in | abt the same time permit of a certain degreeof roc
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elasticity on the part of the motor in starting
the car or in increasing the speed of the same
while under headway. .

The armature or driving shaft K of the mo-

tor 1s provided at each extremity with a bevel

or miter pinion, g, which pinion engages with
miter-gears M M, that are placed on the axles
C C at relatively-opposite sides of the shaft K
and its pinions ¢ g, the object of this arrange-
ment being to permit both axles C C to re-

- volve in the same direction when the arma-

I

ture-shaft K is 1n motion. DBy this construe-

tion the motor-shaft is caused to exert its

power directly upon both axles of the motor-
car, thereby gaining the positive tractive force
of all the wheels D without the intervention

~of chain belts, reversmﬂ* pullejs, or other

- (¢ G that the driving-shaft Kis directly in line

Cn

ﬂe.:llf'lllﬂ'

By refelrmg to Fws 1 andII 1t will be seen'
that the motor I is so supported by the bars

with the center of both axles. - This not only
places the motor-shaft in the best position for
effective action by permitting a ¢ertain amount
of vertical motion or play on either side of
the normal or central line without injury to
the teeth and without affecting the smooth op-
eration of the driving mechanism, but by this
arrangement of the driving mechanism the
center of gravity of the motor is placed so

- low and its weight so distributed that it will

n

)

materially angment the transmission of rotary
motion to the axles by the armature-shaft.
Moreover, this method of supporting the nio-
tor from the car-axles not only secures the pri-
mary object of preventing theswaying motion
of the car-body from affecting the relative po-
sitions of the various parts of the driving

mechanism, but it permits the employment of |

a comparatively large size of electro-motor
and its application to cars of ordinary con-
struction without the necessity of making any
material change in their present rolling-stock
and without taking up any available passen-
ger-space.

As it is advisable in most cases that the mo-
tion of the electric motor be communicated
gradually to the driving-axles in starting the
car from a position of rest, I prefer, in carry-
ing out my invention, to make use of somein-
termediate arrangement between the motor-
shaft and the driving-axles,whereby the power
of the former 1s gradually applied to the lat-
ter under these conditions.
erably employcd by me for this purpose will
now be described.

Thegear-wheels M M, instead of being firmly
secared to the axles C (C, are loosely placed
thereon, as shown in Figs. II to-VII, and the
means of communication between the said
oears and their respective axles consist of
colled springs ¢ ¢, which are placed within a
hollow or recessed portion of the gears M, as
shown in the sectional view, Fig. VIII. One
end of the springs ¢4 is secured to their re-
spective axles and the other is fastened to.the

The devices pret-.

386,026

VI. These springs, which need not make
more than two or three convolutions, are of
such a tension that it requires but a slight ad-
ditional winding-—say that imparted by a one-
third revolution of the gears M—to overcome
theinertiaofthe carunderordinary conditions,
as will be hereinafter explained.

The axles C C are each provided with a
clateh, O, formed in two parts or sections, one

70

of Whlch m, 1s firmly secured to the axle, and_

the other k, constructed so as to form a part
of the gears M. Kach section of the clutches
O is provided with two projecting ears, o o,
which interlock after the manner of ordinary
clutches, except that in this case there is a
clearance of about one hundred and twenty
degirees, or one-third of a revolution, between

the fixed and the movable ears of the clutches.

When the car is abt rest, and also when it is

running under normal conditions of speed on

a level track, the springs are partially dis-
tended and hold back the movable ears against
and in contact with the fixed ears. VVheu
however, the car is to be started from a posi-
tion of rest, and the gears M are for this pur-
pose put in motion by the motor, the portions

50

k k and m m of the clutches are separated and -

the tension of the springs i 7 is gradually in-
creased until the inertia of the car has been

overcome and the car 1s brought under head-
-way by the now revolving axies, whereupon
the movable portions &k &k of the clutches O O

agaln gradually recede as the car gains head-
way, until they are onee more in contact with
the **back-stops’’ of the clutches, which po-
sition they maintain, as betore stated, while
the car is running under ordinary condi-
tions. Should the speed of the motor be sud-
denly increased for any reason while the car
is under headway, the excess of power will
not he suddenly communicated to the driv-
ing-axles, but such energy will be expended

‘in increasing the tension of the coiled springs
until the car has had time to accommodate

itself to the increased rate of speed, the ac-
tion being substantially the same as that
gone through in st-arting the car. In this
manner the motor anad driving mechanism, as

‘well as the car itself, are relieved from inju-

rious shocks and Stf&l[]b that would otherwise
seriously interfere with their operation.
similar compression of the coiled springs takes
place when the motor is ealled upon to propel
the car uphill, the amount depending upon
the steepness of the grade and the weight of
the car, which latter, it will be seen, is, undex
these condltmns ﬂemb] y counected w1bh 1ts
propelling mechanism. - The front stops of the
clutches serve 1n either case to prevent over-
winding of the springs, whose tension or flexi-
bility in both directions is limited, as has been
shown, by the clutches O O.

It Wlll be readily understood that in the ar-
rangement just described the springs serve to
take up, and equalize or regulate its applica-

tlon to the car, all excess of power beyond
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miter-gears, as shown in the rear view, Iig. | that which is necessary to keep the carin mo-
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tion at the normal or required rate of speed on

a level track. Now, as the power required to
keep a car in motion at a given rate of speed

18 considerably smaller than the additional |

amount necessary to overcome its inertia, the
plan above described will in most cases be
found sufficient to give the needed torsional
movement or flexibility between the motor-
shaft and the driving-wheels. It may some-
times be desirable, however, that the total
1nitial power of the motor should be gradually
transmitted to the driving-axles in starting.
This may obviously be cheomplhhed by em-
ploying the arrangement shown partially in
Fig. IX. In this f‘ignre, which represents a
rear view of one of the gears M, with the
spring removed, the eluteh consists of a sleeve,

m, fixed to the m;l(_, C and provided with a sin.-
ﬂle projecting ear, o, which, when the caris at
1"05%‘ 18 in contact Wlth fmt. “Lcts as a back-stop
Lo a similar projection, ¢, forming part of the
oear M, asshown. T}](}Splll}? employedin this
modification is not shown in Fig. IX, since it is
Of &ubﬂanﬁall'} the same construction as in
Fig. VI, its inner extremity being fastened to
the hub or sleeve m.  When the gear M is re-
volved In the direction of the arrow, by send-
1ing an electric current throngh the motor 1
the said gear will make neall} a full revolu-
tion before its projection o will come in CON-

tact with the opposite side of the fixed pro-

jection o and the spring wiil have been com-
pressed to a corresponding extent before the
car 1s brought under headway. In this con-
struction the tension of the springs is so ad-

justed that they serve mele]y to take up the

1nitial motion of the armature-shaft in starting
the motor, thereby relieving it and the bevel
oears from the strain to whiel they would be
subjeeted if the energy of the motor were sud-
denly expended in overcoming the resistanceor
inertia of the cavitself. Ttwill be understood
thatin the present ease the projectionso on the
gears M remain in operative contact with the
fixed projections o after the car has been
started and while 1t continues in motion un-
der the mftluence of the motor I. ‘When the
current flowing through the motor is inter-
rupted, however, as would be the case when
the car is running on down: yrades, or when it
1s desired to stop the pm]ect on on the gear
will retrace its motion until it again 10:;.,135-, 11

tront of the projection on the Sleemem where-
upon the gears M M and the arm 11:1116- shaft K
are rotated by the momentum of the car,which
momentum can thus be utilized, as cspeelﬁed
1n anotherapplication for Letters Patentnend

ing herewithand bearing the Serial No.205,941,
to generate an clectrical current which can be
stored in a suitable sccondary battery carried
on said ecar.

Ifig. VIII shows a modified form of clutch
in which the fixed portion consists of a disk,
(}, provided with curved slots s and firmly se-
cmed to the axle €, the driving gear M hav-
1ng pins or studs ¢, whlch pass through thie said
stots. The spring, which is not Shown 18 at-
tached as alr emdy deser 1bed, and the opem,tlon
of thig cluteh is practically the same as that
shown in Fig. V. :

What I claim is—

1. The combination, in a railway-car, of par-
allel supporting bars 01 [rames extendmw be-
tween and sustained by the driving - axles

| thereof, said bars being provided with open-

1ngs prowded with o &SletS or rings for hold-

ing the electro-dy ntumc motor, substantially
as %et forth.

T'he combination, in a railway-car,of par-
r1,11{,1 stipporting bars or frames exteudmﬂ' be-
tween the driving-axles of said car, a gear-
wheel on each {hwmﬂ axle for revolving the
same, and an electro- dyﬂmmlc motor C(Ellll:lll}
mounted npon said supporting bars or frames,
and having its armature- S}mfb provided w ith
driving-pinions for engaging with said gears,
the ar nmtme shaft of said motor being inline
with the diametrical center of both ﬂear-wheelh
substantially as and for the purpose set f01th

3. The combination, ina railway-car, of par-
allel supporting-bars e&:tendmﬂ l)etweeu and
sustained by the driving-axles of sald car,said
bars being provided with bearings for the
motor, and a motor journaled in the bearings
of said bars centrally between the driving-
axles, substantially as specified.

L. Tn 2 railway-car, the combination, with
an electric motor hamun 1ts armature mounteﬁ
centrally and ]011ﬂ1b11{111h11h*‘ of the vehicle-
truck and having 1its field-coils extending
transversely and centl.«mlly of said truck, of the
armature-shaft of said motor geared to each
axle and extending 10{]”11;11(111]:111'5? and cen-
trally between the &1des of said truck, and a
flexible supporting-frame for said motm

0. In a traveling veliele, the combination,
with an electric 11101301‘ of supporting- Dars

therefor having enlar 00{1 flexible bearings for
sald motor.

LLTAS E. RIES.

Witnesses:
ALBERT H. HEND
H. D. NAsH.
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