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U NITED STATES

Pa,tented Oetober 18 1904

PATENT OFFICE

EDMUND C. MORGAN OF QHIQAGO TLLlNOIb ASSIGNOR BY MEb\TE AS—
| SIGNMENTS, TO MORGAN T ELECTRIC MACHINE COMPANY OF WEST VIR-
GINIA OF CHI(JAGO ILLINOIS A CORPORATION OF W EST VIRGINIA.

| 'E L-ECTRIC-HAILWAY SYSTEM

”PECIFIGATIDN formlng part of Letters Pa.tent No 772 730 dated October 18 1904.
o o Apphe&tmn filed August 27, 1902, Serial No. 121, 192 (No model.)

To (&ZZ wh(}-m, 7t may CONCETN:

‘Be it known that I, EDMUND C. MORGA\T a
“citizen of the United States, residing at th—

5 nois, have invented a new and useful Elec-

trm—Raﬂway System, of Wthh the followmo*;f

1S a specification.

This 1nventmn relates to electl 1c-—ra1lway'i

systems |
io - The object of the 1nventlon is to SIIlelfV

' and improve apparatus of this class and to ren- | by said gear and traction-rail or by the trans- 6o

| mission of power direct to the truck- Wheels

der the same more efficient in operatlon |
A further object of the invention is to pro-

Vlde a railway-truck supported upon wheels:

15 and wherein propulsion is effected through

motor-driven gearing, the motor being mount-'_ |
~ed upon the. truck and recelving current-

throucrh sald gearing from a thlrd a,nd trac-—
fion rz«ul

more fully hereinafter.
Theinvention consists, substantmlly, in the

' “construetion, combination, location, and ar-
rangement of parts, all as will be more fully .

25 her emaftel set forth, as shown in the accom-

panying drawings, and ﬁnally pomted out in:

- the appended clalms -
- Referring to the- accompanymw drawmcrs

and to the various views and refere en0ﬂ—310'ns '.

30 appearing thereon, Figure 1 is a view in 81de

~elevation of a truck parts broken off and
parts in transverse sectlon on the line-1 1 of.

Fig. 8 and showing the application of a con-

- struction embodymfr the principles of my in-

35 vention and wherein. two motors. are used.
' Fig. 2 is a view showing parts in side eleva-
tion and parts in section. the plane of séction
of the left-hand half of the figure being on the
- line 2 2 of Kig. 3 and the section of the right-
40 hand balf of csa,ld gure being on the llne 3 3
of Fig. 8. Fig. 8 is a view in section on the
line 4 4 of Fw‘ 2." Figs. 4 and 5 are broken
detall views in section, showing means for
coupling or uncouphno* the truck- wheel and

15 the traction and conductor oear with respect
to axle C. -

The same part is deswnated by the same |
‘reference-sign wher ever 1t occurs throu crhout
- the sever al Vlews -

In the constructlon of electric. I‘&llWELVS and 5o
railway motor-trucks, and especially motor-

| trucks employed in connectlon with a com-
cago, in the county of Cook and State of 11li--

bined third and traction rail, wherein the mo-
tor is mounted on the tr uck and operates to

drive atraction-wheel engaging with the com- 55
‘bined third and traction Iul which rail is

charged with current to supply the same to

{ the motor, it is desirable to provide means

Whereby the motor-truck may be plopelled

It is also desirable to pr ovide means whereby
the truck may be shifted - or switched from
one track to another, in which event'it is nec-
essary to so mount and arrange-a conducting 65

and traction gear as to enable the same to

clear the tmck -rails on which the truck—wheels

- - | operate when crossing or passing. from one
20 . Other objects. of the mventlon w111 a,ppea,r |

track to anothel or When passmev" over switch-

1 traeks. - e

In carrying: out my 1nvent10n I employ a
combined third and traction rail and support

the same in raised relation with respect to the

track-rails on'which the truck-wheels operate,

thereby causing a reduction in the relative .75

diameters of the traction and conductor gear

and truck-wheels, the traction and conductmo

gear being of smaller diameter than the di- .
ameter of the truck-wheels. With such a - |
construction it is desirable to provide a sys- 8o
tem of  gearing whereby the traction and
conductm gear 1s driven at a peripheral speed
equal to the peripheral speed of rotation of

| the truck-wheels, pa,rtlculfu ly where the truck-

wheels are positively driven from the motor. 83
It is also desirable to provide means for effi-
ciently mounting and insulating the traction o
and conductor gear. Itisalso desirable to pro-
vide an efficient braking arrangement for se-
curing an equalized apphcatlon of the brakes. go
It is also desirable to provide means whereby-
either the truck-wheels or the traction and

.conductor gear, or both of these parts, may

be. posmvelv ch Iven in unison or eit, er of ..

| them may be thrown out of gear at will. 95

My invention therefore contempldtes the
provision of means for accomplishing all of
these purposes and I WIH now describe Varl—-
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ous constructions and arrangements of appa-
ratus for carrying my invention into practical
operation.

Reference-sign A deswn‘ltes tracl-rails of
a rallroad.

B designates a tr nck-frame in which are

suitably Journfﬂed the axles . Upon the
axles C are mounted the truck-wheels D, op-
erating on the track-rails. .

& designates a combined third and traction
rail, the specific construction of which is un-
important so far as the present invention is
concerned except that 1t 1s 1n the form ot a
rack arranged to be engaged by the teeth of
a combined traction and conductor gear F.

A specific construction of combined third
and traction rail 1 connection with which my
improved electric-railway system forming
the subject-matter of this application is adapt-
ed to be used 1s disclosed 1n an application
executed of even date herewith, filed August
27, 1902, and bearing Serial No. 121,193.

In practice, and particularly in the use of
an electric motor-truck intended for use in an
electric-raillway system where the truck 1s re-
quired to passover switch-tracks or from one
track to another, 1t 1s necessary that the trac-

tion and conductor gear ¥ be raised to a suffi-

cient height to pass over the track-rails in
crossing the tracks without interference. This
necessitates the raising of the combined third
and traction rail K above the top surface or
tread of the track-rails A, and since it is de-
sirable in motor-trucks designed for use in
mines particularly to avoid as much as possi-
ble any undue or excessive height of the mo-
tor-truck and motor it 18 necessary to employ
a traction and conductor gear F of smaller
diameter than the diameter of the truck-
wheels, so as to enable said traction and con-
ductor gear to operate in connection with the

‘raised or elevated combined third and trac-

tion rail, it being understood that the com-
bined third and traction rail carries the cur-
rent or electrical pressure to be supplied to
the motor through the contact with such rail
of the traction and conductor gear F.

In Fig. 1 I have shown a truck-frame em-
ploying two motors G ',

In Fig. 2 I have shown a-single motor G*

H designatesa counter-shaft, suitably jour-
naled 1n the truck-frame. In the formshown
in Figs. 2 and 3 this counter-shaft receives ro-

‘tation from the motor G* through a suitably-

arranged train of gearing. In the construc-

“tion shown in Fig. 1 this counter -shaft is
designated by reference-sign H' and serves

merely the purpose of an equalizer-shaft, car-
rying gears meshing with gears on both axles
C, sothat both axlesmay bedriven tfrom either
or both motors & G'—that is, each motorG G’
is independently geared to an axle, but the
axles are geared together through gears on
the counter-shaft H', so that if one motor

772,730

only is in operation rotation may be imparted
therefrom to both axles.

As shown in Figs. 2and 3, two drive-gears
J I are keyed on counter-shaft H. These
drive-gears are of different chameters, the
drive-gear J being of smaller diameter than
the dlwe—uo.:u K. The drive-gear J meshes
with and drives a gear L, keyved upon axle (.
In this form of my invention the truck-wheels
D are also keyed on axle C.  Therefore the
truck-wheels are positively driven from the
motor through counter-shaft H and imter-
meshing gears J L, and since the diameter of
the truclk-wheels 1s greater than the diameter
of the traction and conductor gcar I 1t 1s
necessary to malke provision for driving said
oear at the same peripheral speed as that at
which the truck-wheels are driven. ’[‘0 this
end the traction and conductor gear I i
mounted upon to revolve with a qleue M
(see Fig. 3,)said sleeve having mounted there-
on or formed therewith a gear N of smaller
diameter than the gear L, and with which gear
N gear IC meshes. The relative proportions
of the diameters of the oears J IC L N are
such that the traction and conductor gear I
is driven at the same peripheral speed as the
truclk-wheels D. .

By **peripheral speed” is of course meant
the speed of the working periphery of the
parts—as, for instance, the tread-surface of
the truck-wheels and the piteh diameter of
the traction-gear.

From the foregoing description 1t will he
seen that boththe traction and conductor gear
. as well as the truck-wheels D,are positively
driven from the motor, and although of dif-
fering diameters said gears and wheels are
driven at the same peripheral speed.  In the
form shown in Fig. 1 each motor 1s geared
to and drives a counter-shalt H*, correspond-
ing in function and arrangement of gears to
counter-shatt H, (shown in IFigs. 2 and 3,)
and the same arrangement of compensating
oecaring as that above described 1s employed
in connection with each motor and cach axle.
It will also be seen from the forcgomge de-
scription that provision is made for the pas-
sage of the traction and conductor gear If
freely over track-rails when the truck 1s pass-
ing along switch-tracks or from one track to
another without Inereasing the height of the
truck-frame or motor, while being positively
driven at the same peripheral apmd as the
truck-wheels.

In some cases 1t may be desirable to pro-
pel the truck solely through the traction of
the truck-wheels upon the track-rails. In
such event I provide means whereby the
axles upon which the truck-wheels are car-
ried may be driven through a cluteh mech-

anism from the gearing driven from the mo-

tor. This idea I have indicated 1n Ifig. 4

wherein the truck-wheels D are keyed on the
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o axle C, as is also a’clutch-sleeve O, the lat-

ter, however, being' mounted for shifting
movement longitudinally of the axle.. The
gear N 1is°in this instance loosely sleeved

~upon the axle and is driven from the motor.
Cluteh-pins carried by the clutch-sleeve O
- cooperate with suitable seats formed in the !

hub of gear N, whereby by shifting sleeve O
back and forth said sleeve and consequently
also the axle and truck-wheels carried there-
by are coupled or uncoupled with reference

to the gear N. -Similarly it may sometimes

be desirable to provide means whereby the
traction-gear F may be detachably coupled
to the driving-gearing. . This idea is indi-

cated in Fig. 5, wherein the clutch-sleeve O |

1s mounted to revolve with the gear N and

- may be moved into and out of coupling rela-
- tion with respect to the traction-gear F, the

20

_25

30

latter being loosely sleeved or mounted upon

‘the axle. In either of the cases above noted
~the clutch-sleeve

a O may be shifted in any
suitable or convenient manner.

- Since the combined traction and conductor

gear I serves not only the purpose of a
means of propelling the truck along the track,
but also to convey current to the motor from

essary to efiiciently couple or mount said
gear upon 1ts-‘supporting-axle and also to in-

~sulate the same therefrom. I have shown

an arrangement for accomplishing this pur-

- pose wherein the sleeve M, which carries the

35

~ 1nner ring surface of gear F with

40

45

gear K. 1s provided with a hub Q

having ra-
dial projections, and I provide the bore or
1 _ cobperat-
ing radial studs or projections, as clearly
seen 1n Fig. 1, intermeshing with the projec-

- tions on hub Q, and I interpose insulation R

between the opposed surfaces of these pro-
jections. In this way I securely lock rota-
tively the gear I to its supportine-hub Q,
but insulate the same therefrom. ) -

Where the gears F constitute conductor-
gears for collecting current from the com-

bined third and traction rail and conducting |

the same, the circuit therefrom through the
motors to ground may be completed in any

simple, suitable, or convenient manner. I

have shown brushes A’ (see Fig. 1) arranged
to bear upon the hubs of gears F, said gears,
as above. explained, being insulated, from

- which brushes conductors B? lead to bind-

55

~ Instance,; through the motor-shaft journal- |
-bearings, the framework, and supporting-

60

ing-posts I upon the motors. The circuits
may be completed from such binding-posts
through the motors to eround in any suilt-
able, simple, or convenient manner—as, for

axles C to the truck-wheels D and track-rails

A. It may sometimes occur that the traclk-
rails are extended beyond the termination of
the combined third and traction .rail.  In

- such event the entire propulsion of the truck

1S e

threaded stud or bolt M.

1zed. - o o o
It 1s obvious that many variations and

skilled in the art and still

& L

order to supply current to the motors for

g

ected through the truck-wheels, and in

5

driving the truck-wheels a; trolley (% carried

| by the truck and operating 'in connection
~with any suitably-arranged supply-conductor

D? may be employed, as shown in Fig. 1, the

trolley C® being suitably wired through con-

ductors F* G* to the binding-posts E? on the

motor -frames, whence the circuits may bhe -

~completed through the motors, motor-shaft.

journal-bearings, the supporting-framework,
and axle C to truck-wheels D and track-rails

of supply of current .to the motor may be

~employed. | _ | -
In Fig. 1 I haveshownan equalizing brak-
Ing mechanism forming part of my inven- |
tlon in the arrangement employing two mo- -

tors upon' the truck wherein each motor is

| supplied with a brake-wheel S, upon each of
-which bears a brake-shoe A’, carried by arms

B, each arm being pivotally mounted at one

“end, and in the other end of one of said arms

for one of said motors is arranged a bearing-

to ground, or, if desired, both these sources

support for a threaded rod (', said threaded

rod engaging a traveling nut D', carrying a
_ _ ‘bar E', to one end of which is connected a
~ the charged third and traction rall, 1t is nec-

link F" and to the other end of which is COn-

QO

nected a rod J’. The link F’ is connected to

18 connected. to.one end of a pivoted bar K,
the other end of said bar being connected by
a link L/ to the free end of one of the brake-

~shoe-carrying bars B’ of the other-motor, the

free end of the other brake-shoe-carrying arm
B receiving and forming a
The set-nuts N
serve to properly adjust the equalizing mech-

bearing for a

‘the free end of the otherarm, B’, and rod J'
95

100

anism. If desired, a turnbuckle O’ may be

interposed in rod J’.

From the foregoing description it will be
readily seen that by operating the hand-~wheel .
P" on threaded shaft ¢ the application of the

brake-shoes throuchout the system 1s equal-

105

110

changes in the details of construction and ar-

rangement would readily occur to persons

and scope of my invention. I do not desire,
therefore, to be limited or restricted to the

exact details shown and set forth; but.

Having now set forth the object and nature

| of my invention-and a construction embody-

fall within the spirit -

115

ing the principles thereof, what I claim as

new and useful and of my own invention, and
desire to secure by Letters Patent, is—

X20

L. In an electric-railway system, a truck,

traction-rails, truck - wheels carried by said

truck and operating on said rails to support -
| the truck thereon, a third and traction rail,
a conductor and traction gear carried by the .
truck and engaging said rail, a motor carried -
by the truck, and gearing for positively driv-

125
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ing said wheels and gear from said motor, as
and for the purpose set forth.

9. In an electric-rallway system, a truck
having truck-wheels, track-rails upon which
said wheels operate, a combined third and
traction rail, a conductor and traction gear

“carried by the truck and cooperating with

said third rail, said gear being of smaller di-
ameter than sald wheels, a motor carried by
the truck, and means operated by said motor
for driving said gear and wheels at the same
peripheral speed, as and for the purpose set
forth.

3. Inan electric-railway system, a truck, an
axle journaled therein, truck-wheels mounted

on said axle, a propelling-gear also mounted

npon said axle, gearing driven by said motor
for positively driving said wheels, and inde-
pendent gearing also actuated by said motor
for positively driving said propelling-gear, as
and for the purpose set forth.

4. In an electric-railway system, a truck, an
axle journaled therein, truck-wheelsmounted
upon said axle, a conductor and traction gear
of smaller diameter than said wheels and also
mounted upon said axle, a motor carried by
said truck, and gearing actuated thereby for
positively driving said wheels and gear at
equal peripheral speeds, as and for the pur-
pose set forth.

5. In an electric-railway system, a truck,
track - rails upon which said truck is sup-
ported, a combined third and traction rail, a
shaft mounted on said truck, a propelling-
coear mounted upon sald shaft, insulation in-
terposed between said gear and its bearing on
said shaft, a motor carried by the truck, and
gearing intermediate said motor and traction-
oear for actuating the latter, as and for the
purpose set forth.

6. Inanelectric-railway system, atruck, an
axle journaled therein, truck-wheels mounted
on said axle,track-railsupon which said wheels
operate, a combined third and traction rail, a
conductor and traction gear loosely sleeved
upon but insulated from said axle and engag-
ing said third and traction rail, a motor car-
ried by said truck, gearing actnated by said
motor for positively driving said wheels, and
independent gearing also actuated by sald

“motor for positively driving said gear; all

55

60

combined and arranged as and for the pur-
pose set forth.

7. Inanelectric-railway system, a truck, an
axle journaled therein, truck-wheels mounted
upon said axle, acombined third and traction

rail, a conductor and traction gear mounted
on said axle and cooperating with said rail, a

counter-shaft also mounted on said truck, a
motor for driving said shaft, and gearing in-
termediate said shaft and axle for independ-
ently driving said wheels and gear, as and for
the purpose set forth.

8. Inanelectric-ratlway system, a truck, an
axle journaled therein, truck-wheelsmounted

772,730

upon said axle, a combined third and traction
rail, a conductor and traction gear of smaller
diameter than said truck-wheels and also
mounted upon said axle, a counter-shaft jour-
naled in said truck-frame, a motor journaled
in said truck-frame and arranged to drive
said counter-shaft, and gearing, of varying
diameters, intermediate said counter - shaft
and axle for positively driving said wheels
and oear and at the same peripheral speed, as
and for the purpose set forth.

9. Inan electric-railway system, a truck, an
axle journaled therein, truck-wheels mounted
on said axle and supporting said truck, acon-
ductor and traction gear also mounted on sald
axle, a motor mounted on said truck, gearing
driven by said motor for driving said axle,
and means for independently connecting said
wheels or gear to revolve with said axle, as
and for the purpose set forth.

10. Inanelectric-railway system, a truck,an
axle journaled therein, amotor carried by sald
truck, gearing actuated thereby for driving
said axle, truck-wheels and a traction and con-
ductor gear mounted on said axle, and means
for coupling either one of said parts to rotate
with said axle at will, as and for the purposc
set forth.

11. Inanelectric-railway system, a trucl,an
axle journaled therein, truck-wheels and a
traction and conductor gear mounted upon

said axle, a motor mounted upon said truck,
and independent trains of gearing actuated by

said motor for driving said wheels and gear,
and means for coupling or uncoupling one of
these parts to rotate with said axle, as and for
the purpose set forth. -

192. Inanelectric-railway system, a truck,an
axle mounted therein. truck-wheels mounted
on said axleand arranged to supportsaid truck,
track-rails upon which said wheels operate, a
combined third and traction rail elevated above
the surface of said track-rails, a combined con-
ductor and traction gear mounted on sald truck
and arranged to engage said traction-rail, :
motor mounted on said truck, independent
trains of gearing actuated by said motor for
drivine said wheels and gear, as and for the

purpose set, forth.

13. In an electric-railway system, a truck,
two or more motors mounted on said truck,
oearing actuated by each of said motors for
driving an axle, truck-wheels mounted on eacl
axle, a combined traction and conductor gear
also mounted upon each axle, and equalizing-
cearing arranged between said axles, as and
for the purpose set forth.

14. In an electric-railway system, a truck,
axles mounted therein, traction-wheels mount-
ed on said axles, two or more motors mounted
on said truck-frame and cach geared to drive
an axle, and intermediate gearing between
said axles whereby all the axles may bedriven
from a single motor or a motor may drive
each axle, as and for the purpose set forth.
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15. In an electric-railway system track—

ralls a truck, supporting-wheels therefor op-

erating on sald track-rails, a traction-gear car-

ried by said truck but insulated therefrom a

5 combined conductor and traction rack Wlth

which said gear codperates, a motor carried

trolley wire or conductor and electrlcal con-
nections between said. trollev wire or con-

10 ductor and the motor, and eleetrlcel connec-

- tions between said tra,etlon-o'ear and motor.

- 16. In. an electric- raﬂwav system, track-

ralls a truck operating thereon, a traction-

gear carried by said truck. a combined con-

CI15 duetor and traction rack WIth which said gear

codperates, said traction-gear being insulated

“from the truck, a motor for driving said gear,

electrical eonneetlons between sa,ld gear and

‘motor and an independent trolley wire or con- |

20 ductor, and electrical connections between

~ said trolley—-w1re and the motor whereby the.

25 an axle mounted therein, truck- Wheels mount— |

motor may be supplied by current from elther
“sald conductor or traction rack, or both. .
17, In an electric-railway system a truck,

ed on said axle, a hub mounted on said axle

and provided with radiating projections, a
ogear having internal eee];)rz-zre,tlllclP radiating -
insulation interposed between

projections,

| 30 said projections,a motor mounted on the truck,

35

40 rpail, said gear being of smaller diameter.than
 said Wheels, a motor carried by the truck, and -
means operated by the motor for drwmcf the
pitch-line of said gear and the tread-eurtaee.

45

55

~gearing actuated thereby for driving said
gear, and a combined third and tractlon rail
‘with which sald gear codperates, as and fer
the purpose set forth |

18. In an electric- reﬂway system a truck

s upon which
third and trac-

having truck-wheels, track-rai
said Wheels operate, a combmed
tlon rail, a conductor and traction gear carried
by the truck and cooperating with said third

of said wheel at the same speeds as end for
the purpose set forth.

19. In an electric- raﬂway Syetem a truek |

track-rails upon which said truck is supported
a eombmed third and traction rail, a shaft
‘mounted on said truck, a pmpelhng gear

50 mounted upon said ehaft insulation inter-

posed between said gear and 1ts bearing on

for actuating the latter, said gear formmﬂ’ a

direct eonduetmcr path for the current, as end

for the purpose set forth.

20. Inanelectric- railway system employm o
a traction-rack, a truck-frame. supporting-
. a,xles therefor, endapropelhn -gear mounted

6o upon said a,xle but insulated therefrom and ar-

__65

ranged to engage seld rack, as and for the pur-
- pose-set forth -

~ 21. In an electric- raﬂwav system emplov-
Ing a traction-rack, a locomotive, support-
ing-axles therefor, pmpellm@ gears loosely

. T A

mounted upon said axles and arr anﬂ‘ed to .en-

5

gage sald rack, and means carried bsf the lo- -

comotive for drwmo sald gear S, a8 and for the
purpose set forth. | '

29. Inanelectric-railway system employmﬂ'

| a traction-rack, a truck, supporting-axles
by the 131‘11(311 for driving said traction-gear, a |

therefor, a traction- -gear Ioeselv sleeved upon

one of said axles: and cooperating with said

ing &etuated thereby for driving said tr'actlon-
gear, as and for the purpose set forth.

93 In an electric rack- rail locomotive, a

rack, a motor carried by said truck and gear-
75

truck-frame, a propelling gear or gears en-

oaging the rack, car- wheele resting upon the
tra,ek an axle for' the wheels, and a propelhno*—

truek—treme, a propelling gear or gears en-
gaging the rack, car—wheels resting upon the
track an axle for the wheels, a pl"OpE}HIHO‘-

oear - mounted thereon but meulated there-
{from, and an electrical connéction extending
| from the truck or attached parts to the in-

sulated propelling- Wheels as md 1:01* the pur-

‘pose set forth.

8o

oear meunted thereon but insulated there-
from, as and for the purpose set forth. :
- 24. In an electric rack-rail locomotive, a

90

25. In an electric- rmlwev system. :;m 1nsu-
lated propelling-gear consisting of a ring near

to and supporting the prtt)pellm o-0ear teeth

clutch - like pI‘O]eCtIOHS extendmfr from the

ring, cotperating projections for drw1n0' the

gear,and msula,tmO' material between SEle Pro-

]ectlens as and for the purpose set forth.

26. Inanelectric-railway system employing
atraction-rack, a truck, ashaft mounted there-

on, a hub mounted upon said shaft and pro-

Vlded Wlth engaging projections, a traction-

gear ring héwmtr teeth and cooperating en-

100

gaging preijet::ti(ms1 and insulating material

Interposed between said coéperating'engaging

projections, as and for the purpose set forth.

27. In an electric-railway system employ-

mg a traction-rack, a truck, a supporting-
axle therefor, a tractwn -gear arranged to co-
operate with- smd track and comprising a hub

having external radial projections and mount-

ed upon said axle, and a ring having gear-
teeth and codperating internal engaging pro-

jections and insulating material mterposed

‘between said cooperatmw projections, as and

for the purpose set forth.
sald shaft, a motor carrled by the truck, gear- |

- 1ng mtermedlate said motor and traction-gear

98. In an electric-railway system emplov-

‘ing track-rails, and a traction-rack, a truck,
._support1110‘—wheels therefor, a tra,etlon -gear

carried by said truck, a motor, gearing in-

termediate said motor and traction-gear, and
independent gearing interposed between sald
‘motor and. supporting - axles,
truck may be operated through either the

traction-rack or the trueh-axles QS and i‘or

the purpose set forth.
~99. In an electric-railway system, a truck-
‘having supporting axles and wheels, a trac-
tion- reeL, a traction-gear carried by the truck
and cooperating with said rack, a motor, gear-

whereby the
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Ing intermediate said motor and traction-
gear, gearing intermediate said motor and
axles, and means for coupling or uncoupling
sald gearing at will, as and ;tor the purpose
set forth

30. In an electric-railway system, a truck, a
plurality of track-wheelssupporting the same,
and a plurality of traction-gears, a rack with
which sald gears codperate, and means for
driving all of said wheels and gears at the
same peripheral speed, as and for the pur-
pose set forth.

31. Inanelectric-rallway system, a truck, a
plurality of track-wheels supporting the same,
a plurality of traction-gears, a rack-rail with
which said gears cooperate, and a common
means for simultaneously driving all of said
wheels and gearsat the same peripheral speed,
as and for the purpose set forth.

32. Inanelectric-railwaysystem, a truck, ¢
plurality of track-wheels supporting the same,
a plurality of traction-gears, a traction-rack
with which said gears codperate, and means
for driving said traction-gears and traction-
wheels, said traction-gears being driven at
the same peripheral speed as that of the treads
of the track-wheels, as and for the purpose
set forth.

- 33. Inanelectric-raliway Systemaaroad- hed
provided with track-rails, and a rack-rail, a
truck, supporting-wheels therefor operating
on said track-rails, a plurality of traction-
oears carried by the truck and arranged in
the same vertical plane with said raclk-rail to
engage the latter, and means for driving said
gears and wheelsat the same peripheral speed,
as and for the purpose set forth.

34. In an electric-railway system, a truck,
axles carried thereby at each end thereof,
track-wheels mounted upon to revolve with
each axle, traction-gears also mounted upon
sald axles, and means for driving said axles
and traction-gears simultaneously, as and for
the purpose set forth.

35. Inanelectric-railway system,aroad-bed
provided with track-trails and a rack-rail, a
truck, a plurality of axles carried thereby,
track-wheels rigidly mounted upon each axle
to revolve therewith and supported upon said
track-rails, a traction-gear also mounted upon
each axle and engaging said rack-rail, and
means for simultaneously driving said axles
and gears, as and for the purpose set forth.

36. Inanelectric-rallway system.a road-bed
provided with track-rails and a rack-rail, a
truck, a plurality of axles mounted thereon,
supporting-wheels rigidly mounted upon each
of sald axles, said wheels operating upon the
track-rails, a traction-gear also mounted upon
each axle and codperating with the rack-rail,
and means for driving said axles and gears,

sald means operating to drive said gears at the |

72,7730

same peripheral speed as
as and for the purpose set forth.

37. In an electric - railway system, tr LLL-
rails, a conductor traction-rack extemhnw for
a portiononly of the length of such track- 1.&:115-;*,r
a truck, truck-wheels and a traction-gear car-
ried by said truck, said wheels operating on
the track-rails, and said gear being insulated
and arranged to engagc “said 1{1(,113 electrical
connections between said ocar and motor, a
motor carried by the tr ack for driving said
wheels and gear, a conductor 111(1@p(11‘1d{111b of
the rack for supplying current, and means for
effecting electrical connection bhetween said
conductor and motor, as and for the purpose
set forth.

38. In an electric-ratlway system, tracls-
raits, a traction-rack extending for a portion
only of the length of such rails, a truck, truck-
wheels and a traction - gear carried by said
truck, said wheels operatine on the track-rails
and said gear dllal]ﬂ@(l to engagee said rack,
a motor carried by the truck for drivine said
wheels and gear, a conductor 111(](31)(311(1(.3111; of
the rack for supplying carrent, means for ef-
tecting electrical connection between satd con-
ductor and motor, and an electric circuit con-
nection from said motor to the track-rails, as
and for the purpose set forth.

39. In an electric-railway system, track-

ralls, a traction-rack extending for a portion
only of the length of such track-rails, a truck,
truck-wheels and a traction-gear carried hy
sald truck, said wheels operating on the track-
rails and said gear arranged to {*ngam&- sald
rack, a motor carried by the truck for driv-
ing said gear, a conductor independent of the
traction-rack for supplying current, means
foreffecting electrical connection hetween said
conductor and motor, and an electrical circuit
connection from the motor to the track-rails
and traction-rack, as and for the purpose set
torth.

40. In an electric - railway system, track-
rails, a traction-rack extendmg for a portion
only of the length of such track-rails, a truck,
a plurality of truck-wheels and traction-gears
carried thereby, said wheels operating on the
track-rails, and said gears arranged to engage
said 1{1011., a motor carried by the truck for
driving all of said wheels and gears, a conduc-
tor for supplying current, and means for ef-
fecting electrical connection between said con-
ductor and motor, as and for the purpose set
forth.

In witness wherecof I have hercunto set my
hand, this Tth day of August, 1902, in the pres-
ence of the subscribinge witnesses.

EDMUND C. MORGAN.

W itnesses:

C. H. Lenm,
S. E. DARBY
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