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7o azZZ whom zzﬁ M J COILCETIL:
Be it known that 1
citizen of the United qmtee residing at New

Y ork, in the county and. State of Now York,
have mventeﬂ a certain new and useful Im-

provement in Eleetric Railway- Motors, of
which the following i8 a spectfication.
In my patent, N 324,892, dated August

‘)5 1885, 1§ set forth & mode of eonstructmn
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and arran gement for an electro-dynamic. mo-

“tor plﬂced upon a wheeled vehicle for the pur-
pose of propelling the same, in which the mo-
tor is centered upon the driving-axle of the
vehicle by sleeving ifs ﬁeld-nmwnet on such
‘axle and Bupported by springs, and the arma-
ture is carried upon thesaid field-magnetand

geared tothe said driving-axle in such manner
that the am1ature—~slmft will always remain
parallel with the driving-axle, wheveby a true

engagement of the gears is always permitted

- ‘in gpite of any mov ements of the body of the

2)..

30

vehiels on its springs, and at the same tima
the driving-axleis 1‘@11@?0(1 of the dead-wel n']lt
.of the motor.

My present invention relates to cer rtain im-
provements upon this construction, the main

object being to distribute the wewhb of the
“motor more evenly upon the drwmg-&ﬂe to

prevent the motor from straining laterally,
and to reduce the liability of the dlmblmfr of

‘the apparatus by accident.

The improvement mainly consists in divid-

3 ing the bearings of the motor upon the axle
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- go that either of them ean be taken

50

info two parts, which are somewhat removed

from -each other on the axle. In practice I
accomplish this by providing two brackets at-
tached to or forming part of the field-magnet,
preferably.at its yoke or keeper,which hrack-

ets are formed or provided with sleeves in-:

closing the driving-axle on each side of the
maﬂ'ne’r and whleh also extend to points on
mch sule, where they are formed orprovided

with bearings for a driving-shaft, which may
be the arnmture-&hat‘t of the nmtor oran in-
termediate counter-shaft orstud. I preferto |
attach such brackets remoyv ably to the motor,

off w hen

necessary for purposes of iep.:ur or replaee-

ment.
It will be scen thatmy inv enhen ig eqqually

applicable whct]u.,r the gearing is by the di-

. FRANK J. SPRAGUE, a;

}
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veet enwawement of apinion or pmmns onthe
amna,ture—%ha,ft withh one or more toothed

wheels on the driving-axle, or whether indi-

raet gearing throuﬂh & counter-shaft or stud 3 5

In the latter case the brackets,
as just stated, form the bearings or support

for the cmmter-slmft or stud. ,
- My mventmn farther,is a.pphcable wheth-

er the gearing 18 dl%tubuted at hoth ends of

| the sha,fts or whether it is concentrated on

one side only, and it is also independent of

6o

the particular form of motor used. Thespring-

suspension of the motor is preferably at the .

“end farthest from the driving-axle.
‘motor is employed in whlch two bra,nches of

the field-magnet are placed one “above the

Where a -

other, I find it’ convenient in some cases to -
pass the shaft which ‘is ‘driven by the arma- -

ture-shaft, and which inay be either the driv-

ing-axle or the counter-shaft, between such -
T so arrange

| the machine that its keeper is nearest to the

hmnehes of the field-magnet.

axle or that its pole-pieces are removed from
the axle, whereby the magnetic dlsturb&nce
which may be caused by the mass of iron in
the axle is removed or greatly 1essened !

© In the accompanying-drawings, my inven-
tion is illustrated in connection “with several
different forms of motors and different ar-

rangemen ts of gearing.

B igure 1 is a plml view of a complete truek -
provided with two electro-dynamic motors ar--
runged aceording to oneform of my inv ention.,

Pig. 2is a Imwltudmal ‘section of the same
on “the line 2 2 of I Fig.1; Fig.3,a plan view of

70
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So

a simple m'ra,nr"emelvxt of amotor of U -shaped

form; Fig. 4,2 ‘%CLIOH of the same on the line

4 4 of ]un* } Fig. 5, a plan view of an ar-

1¢a,nwmentfor 4 motol in which tite ﬁeld—m&m

net ﬂxtends longitudinally in both. dirgetions 3
from the armature; Fig. 6, a section ‘of the
samo on the line 6 6 of T ig. 5; Fig. 7, a plan

view showing a motor of the same form as in
Fig. 5, but mth modified armlwemcnt of
cearing and modified construcmon in certain
p.ut%; and I*Hr S, & &ectmn on. lmo § 8 ot'

Jig 7.
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Referrmn first tu I l“'b 3 ;md i, A i t]m '

| driving-axle of the veluelo, at the ends of

‘ﬁh! dare tounted the wheels I3 b.
L O aro the Iy m(,hcs of the ﬁehl nmgnof

IOE}
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plawd oneabove: the other, D being the yoke
or. keeper and E E the curved pole pmcw
flnelﬁqurthe rotating armature ¥. @ |
o Goas the mm&ture-—&haft at ‘each end ﬂfz
':whleh is placed a pinion II, such pinions en-
gaging with toothed wheels 1 I, mounted oh a
- ecounter-shaft’ K, which' extends across the
- A{rueck between the branches C C of the field-
~ - magnet. Upon the ends of the counter-shaft |
are pinions L L, which engage with toothed
wheels M M on the dr wmﬁ'-a\le A, whereby
the rotation of -the armature s eommummtcd
to the wheels B B to-propel the car. ~ *
At each side of the motoris a brmket Ni
;queh brackets being of the form illustrated in |
. ‘Figs. 3 and 4, and mdependently attached t&
o ;the keeper D of the field- magnet by bolts a’
- a’,yand these bracketsextend out later ally on
- selther__ side tothe counter-shaft K, where they:
| are constructed with sleeves a a, which form
. ‘bearings or supports for the said counter-
. .shaftand then'extend back opposite the ends
- of the armature, having at their-extremities
- :sleeves h D, which form befi,rmﬁ's for the arma-
ture-shaft G. Such brackets are also joined |
- to the field-magnet pole-picces by armsc ¢,
- extending fmm near the extremities of the
 brackets and bolted te the pole-pieces at a*
- While this arrangerent’ is  desirable  for
o strength, in some cases the bracket may not
- extend eontinmnﬂﬂy'frmn'sleeve a to sleeve
0, put the said sleeves ) may be sipported
;;;;alone by the. arms ¢ ¢, e\tendmﬂ' from thﬁ
- pole-pieces; - ;
2. At the: other em‘l of emh of the bI‘&Cl&th N;

77 where it is joined-to the yoke D, such brack-
. ots are formed with half-sleeves d, which
- inclose the upper portion of the drwm o-axle

{40

A, and Dolted to which are similar half-
sleeves e e. It will be seen that by this ar-

- rangement the ficld-magnet is slecved upon

the driving-axle at two points removed later-

.ally frormg each other, and that the driving-

-shaft (or the armature and counter-shaft) is

45
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‘struecture is produced.
of the field-magnetitis provided with an out-.

supported from the field- magnet in such man-
ner that they always maintain the same posi-
tion relative to each other and to the field-

‘magnet and driving -axle, whereby a constant
_,’;enﬂ'zwement of the
“each other 18 insured.

-arious gear-wheels with

By p]aemn the cen-
termmsupports inside the wheels. and the
gearing between the centering-supports and
the axle-boxes I am enabled to bring the mo-
tor close to the axles, whereby a compact

- wardlynextendnw lug or projection f, and by

. 6o

- T T being the enrved pole-picees.

means of bolt /7 and heavy spiral springs ¢
the motor is supported flexibly from a suit-

able portion of the truck or the'car-body. An-

other mode of spring-suspension is sliown in
Figs. 1 and 2, 1n which O represents a truek-

frame, and P is the cross-beam or bolster, .

which is supported on the springs Q. The
motors shewn in IFigs. 1 and 2 are cirenlar
in form, SS being the ficld-magncet coils, and

brackets N N
Figs. 1 and 2
‘the gearing bemn' direct from the pinionsH = .
on the armature-shaft to *ihe t{rothed wheals L

~the ‘magnetie

At the armature end

]tuch mo- | TO ﬂmt in Ifigs. 5

406,600

tor is aleeved at two pmnts ee on one of the -
driving-axles A of the truck, and edch hasits =
armature-shaft carried in bearings formed in - = .+
-In the mrm_lﬂ‘_ement shownin = - ..

no counter-shaft. is employed,

M on the driving-axles..

- T'he: %pmnﬂ"—suspencamn of 'the nmtm'qm fmm SRR
éthe pairs of cross-bars U U of the truck-- .
:fmme secured to eachof which is a box fjin
which the springs g are secured, thmurrh'-: EESEREE
which springs bolts extend: down: to the luws S
or projections f on the motor pole-pieces. jSe e
;of the boxes h is shown in section in Fig. 2.
The arrangements. above described arc,as
;wﬂl be seen in general, the same as thatset  ~
forth in my prior pa‘tent above referred to,
and have all the advantagesset forth in spid -
patent; but in addition they accomplish. the ...
objects above mentioned ‘in: distributing the ..
weight of the motor on: the drwmmﬂﬁle, im0
;preventmﬂ'lateml straining of the motor,and . - .
in avoiding the hability to dmablmﬂ‘ by acei-
dent*wluah may arise where the centermﬂ'm S
‘at one point only on the axle, as in the pat- SRS
ent referred to, and by bringing the driving- .
axle close to ;t-ll_e: motor and to the neutral -
part of the field-magnet, or removingoneor . .
both of the polesaway fromsuch axle,whereby
disturbance i1s reduced or .
avolded zmd a compact qtrueture 18 prf{}-r i
-duced - .

In I’ws. _

dynamo-electric mnachines. In this arrange-

ment also the armaturc-shaft isg geared dza

rectly to the driving-axle by gears TL M. The '

driving-axle in this case exten_ds between tho
branches of the ficld-magnet at one end, and
arms D’ D’ extend from the keeper 1D at that
end back toward such driving-axle. Each

bracket R is formed in two branches : /,which

are bolted to the projecting arms D’ 1) of the
keeper bybolts &, and which extend one above
and one below the axle A, and support be-

’rwet.,n them journals {, which form the bear-

ings for the axle. The brackets R R extond
out to near the ends of the armature-shaft (v,

and are there formed with sleeves b for re-
ceiving such shaft, and from this point they
extend to the other keeper D* of the field-
magnet, to which they are bolted by bolts &/,
'T'his end of the motor is hung on springs ¢,

in the manneralready explained, to the eross-

frame or other suitable and convenient part.
It will be seen that in this form also the
brackets which support the driving-axle and

armature-shaft arve detachably seeured to tho

motor, so that one or the other of them can
be rea,dlly removed when reguired -for the
purposce of repair or replacing them, or for
removing the armature, if necessary.

Figs. 7 and 8 slww a similar form of motor
ﬂml (3, hut with dlﬁm'ent ar-

| 5) and 6 is shown % metm* ot a d:t— o
:fel ent farm——that is, one- in which the fiekl- . .
magnet extendsin both directionsfromthesr- . .
fma,ture as in the so-called “Siemens” form of -
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a short stud m, extending from the bracket R

- on one side. On the stud m is also the pin-
ion L, which engages with the gear-wheel M -
on the driving-axle A. Such driving-axle ex-
tends across the end of the machine in the

same way as in Fig. 3, and the brackets R R

‘are attached to upwardly-turned arms D’ D/,

which extend out diagonally from the keeper

D. Such brackets carry boxes o, which in-

close the driving-axle on each side of the mo-

tor, and they extend back, forming bearings
for the armature-shaft at b, and are secured
to the other keeper E' by means of arms n,to

which they are Dolted in the same way as at
the end next the driving-axle. - |

- rangements illustrated and described embody

the same feature of making the centering-sup-

port at two pointson thedriving-axle on each

- side of the motor, and of providingbracketsex-
- tending from such centering-supports, which
- brackets form alsosupportsfor adriving shaft

30
35

40

present application isa division.

rangement of gearing and of the driving-axle |
-~ and centering-supports. . In this case the gear--
ing is all on one side of the machine, the ar-
- mature-shaft having 4 single pinion H, engag-
ing with -a gear-wheel 1, which gear-wheel,
ingtead of being on a counter-shaft extending
across the machine, is mounted at the end of

|

|
|

L

movable axle-boxes of avéhicle or eqﬂa,lizin g-
bars or other parts attached. thereto or -con-

nected therewith, or to supporting an electric
motor and a car-body independently flexibly
upon ‘the same truck, these features being

i
.
3 - 1
.
'

claimed in my application filed March 30, -

1889, Serial No. 305,476, and the present ap-

plication being confined to the peculiar mode

of centering or:sleeving -the motor upon the

driving-axle and the special mode of support-

ing and arranging the shafts and gearing

8 .

shown and described herein.
What I claim is—

1. The combination of a wheeled vehicle

hicle at more than one point, and a fiexible

support for said motor at its other end, sub-
stantially as-set Torth. -

-2, The combination of a wheeled vehicle
. ] and an électro-dynamic motor mounted
It will be seen that all the different ar-

thereon and propelling the same, having its

75

and an .electro - dynamic. motor mounted .
‘thereon and.propelling thesame, thesame be-
‘ing centered at one end on an axle of the ve-

9¢

field-magnet sleeved at one end on an axle of

the vehicle at more than one point, and a
flexible support for said field-magnet at 118

other end, substantially as set forth.

8. The combination of a wheeled vehicle,
an electro-dynamic motor mounted thereon

or shafts, which may be the armature-shaft, | and propelling the same, the same being cen-
tered at one énd on an axle of the vehicie at
two points—one on each side of the motor—

the counter-shaft or stud, or both. Such

beackets are also preferably detachable inde-

pendently for the purpose above mentioned.

I do not claim herein -specifically an elee-
tro-dynamic motor mounted upon and pro-

“pelling a wheeled vehicle and having its

field-magnet sleeved on an axle of the vehi-

“¢le at its keeper or end farthest from its pole-
‘pieces, or the same in combination with a
flexibie support for the field-magnet at its,
other end, or the same when the keeper of

the field-magnet is situated parallel with and
in proximity to a driving-axle of the vehicle,
and provided with extensions or projections
which are sleeved on said axle, since all these

features are claimed in my application filed

March 1,1889, Serial No. 301,683, of which the

I claim herein equalizing-bars extending from
one axle-box to the other on each side, in
combination with & cross-piece or frame join-

ing said bars and an electric motorsupported

- at one end by said cross piece or frame and

- bo

centered at its other end upon an axle with
which its armature-shaflt is geared, or the

“same in combination with two electric motors

each supported at one end upon the cross
piece or frame and eaeh centered at its other

end upon an axle with which its armatare-
shaft is geared. These features are claimed

“in my application filed June 11, 1889, Serial

No. 313,874, Furthermore, 1 do not claim in

this application any novel features shown or
deseribed herein which have especial refer-
ehice to the supporting of two or more motors

" upon the same car or vehicle, or to the sup-

Neither do-

porting of a motor through the vertically- !

[ -

and a flexible support for. said motor at its

other end, substantially as set forth.

4, The combination of a wheeled vehicle,

an electro-dynamic motor mounted thereon
and propelling the same, having its field-mag-
net sleeved at one end on an axle of the ve-

hicle at two points—one on each side of the
motor—and a flexible support for said field-

IO
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magnet at its other end, substi_a;nt.ially as set

forth.
5. The combination of ‘a wheeled vehicle,

‘an electro-dynamic motor mounted thereon

1.0

and propelling the same, br@ckets extending =~

from the field-magtiet of said motor on each

side and sleéved on an axlé of the vehicle, a

driving-shaftisupported by said brackets, and
gearing between said driving-shaft and sald
axle, substantially as set forth. o

-

s

6. The combination of a wheeled vehicle,

‘an electro-dynamic motor mounted thereon
and propelling the same, brackets extending
from the field-magnet of the motor on each-
side and sleeved omranaxle of the vehiele, the

armature-shaft of the inotor supportec

120

bearings on said brackets, and gearing be-

tween said armature-shaft and said axle, sub-

stantially as set forth.

7. The combination of a wheeled yehicle.,

i an electro-dynamic motor mounted thereon

and propelling the same, brackets extending
from the field-magnet of the motor on each
side and sleeved on an axle of the vehicle, the

supported by the brackets, gearing between

said armature-shaft and said counter-shaft,

125

.130:

| armature-shaft of said motor, a counter-shaft



LI

- I0

406,600

a 1gearing between said counter-shaft and

said axle, substantially as set forth.
3. The combination of a wheeled. vehicle,
an electro-dynamic motor mounted thereon

and propelling the same, brackets extending

from the field-magnet of the motor on each
side and sleeved on an axle of the vehicle and
formed or provided with bearings in which

- ... the armature-shaft of the motor is supported,
‘a counter-shaft also supported by sa1d brack-

ets, gearing between said armature-shaft and

- ‘said-counter-shaft, and gearing between said

set forth.

9. The combination, with a, wheeled \'rehiele,
of an electro-dynamic motor mounted upon

-~ and propelling the same, the keeper of the

20

field-magnet of said motor being situated par-

allel with and in proximity to a driving-axle

of said vehicle and provided w'th iwo exten-

sions, one on each side, which are sleeved on

satd axle at points outside the center of the

‘motor, substantially as-set forth.

10. The combination of a wheeled. vehicle, |
-an_clectro-dynamic motor mounted thereon
-and prop2lling the same and centered at one

~counter-shaft and said axle, substantially as |

- substantially as set forth.
This specifieation signed and witnessed this

|

end on an axle of the vehicle at more than

one point inside the wheels on said axle, anc

a flexible support for said motor at its other

end, substantially as set forth. .

- 11. The eemhbination of a wheeled vehicle,
an electro-dynamic motor mounted thereon
and propelling the same and centered at one
end on an axle of the vehicle at more than
one point, a flexible support for said motor at

its other end, and gear-wheels on said axle

‘between the eentering-supports of the motor

and the axle-boxes, substantially as set forth.
12. The combination of a wheeled vehicle,
an electro-dynamic motor mounted thereon

and propelling the same, brackets detachably
secured to the field-magnet on each side and

sleeved on an axle of the vehicle, a driving-

shaft supported by said brackets, and gear-

ing between said driving-shaft and said axle,

3d day of June, 1889. =
. ~ FRANK J. SPRAGUE.
‘Witnesses: | TR
" WILLIAM PELZER,
D. H. DRISCOLL. -
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