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- following is a full, clear,
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~axle and wheels in side elevation.
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UNITED STATES PATENT OFFICE.

CHARLES BROWN OF NAPLES, ITALY, AND GUSTAV JAOOB MELWIS OF
- CHICAGO, ILLINOIS

ELECT_RIC L'OCOMOTIVE.'

SPECIFICATION formmg nart of Letters Pa,tent No 4’74, 984 d&ted May 17, 1892
Apphca.tlon filed March 7, 1890 Serial No, 843 016. (No model )

To all whom it Ay CONCer.:

Be it known that we, CHARLES BROWN, a
IeSIdent of Naples, Italy, and GUsTAV JACOB
MELMS, of Chicago, in the county of Cook and
State of Illinois, ha,ve invented certain new
and useful Improvements in Eleetriec Car-
Motors; and we do hereby declare that the
and. exact descrip-
tion thereof 1@ference bemn* had to the accom-
panying drawi Ings, and to the letters of refer-
ence marked theleon which fm m a part t of
this specification.

This invention relates to an improved

power-transmitting device in the nature of a

worm-gear which is more especially intended
for use in transmitting motion from a rap-
idly-revolving electr Ie-motor shaft to the axle
of a rallway-car or vehicle driven by such
motor.

The invention consists in the m&ttels here-
inafter desecribed, and pomted out in the ap-
pended claims.

In the accompanying dmwmﬂs, illustr ating
our invention, Figure 1 is a plan view of a
motor, a car- &‘116, and wheels thereon, the
gearing connecting the said parts belnﬂ' COn-
cealed b) the housinfr 01"casinn'which sur-
rounds said gearing. FIn 218 a IOIlﬂ‘ltlldllldl

vertical section taken upon line 2 2 of Fig. 1.

Fig. 31s a sectional view of the worm-gearing
taken'upon line 3 3 of Fig. 2, showing the ea,I
Fig.

is a sectional view similar to Fig. 2, taken

through the worm-gear on the lme 4 4 of Fig,

3. FIn' 5 is a section similar to IFig. 3, ShOW-
ing a. modified construction in some of the
pmts Fig. 6 1s a section similar to Fig. 3,
showing still another modification of the ap-
paratus, the section being taken upon line 6 6
of Fig. 7. Fig.71s a section taken upon line

77 of Fig. 6. Flﬂ‘ Sis a detml sectional view

45

“main shaft of an electric motor,

taken upon line S 8 of Fig. 6. .

As illustrated in said drdmngs, A is the
and B a car-
axle to be driven or turned therefrom.

poses the said shaft A will represent the driv-

ing or power-transmitting shaft, and B a shaft

which is to be driven by or from the shaft A.

II]."
‘the application of the invention to other pur-

e

C indicates as a whole an electric motor, of
which ¢ ¢ are the field-magnets, ¢’ ¢’ the field-
magnet coils, and C® the armature, secured
upon the shaft A in the usual manner. The
field- man'nets ¢ ¢ are connected by a yoke-

In Lhe par tleulm construction heI ein shown 50

tI1
" )

piece ¢/, which is attached to a casting D, pro-

vided mth bearings d d, which support the
shaft A at either Q‘.lde of the worm a. The
outer ends of the field-magnets are connected

by a yoke-piece C° of non-magnetic material
and which is provided with a bearing c¢® for

the outer end of the said shaft A. The mo-
tor and shaft A are held in a definite position
with relation to the axle B by means of the

casting D, which is supported on pivots con-

oentrlc WIth the axle, so as to allow the motor
and shaft to be swang about the said axle for

6c

05

the purpose of shlftlnﬂ' the motor into posi-

tion c¢onvenient of access for inspection and

repairs, the said .casting D for this purpose

being herein shown as pwota,llv supported by

70

engaﬂement with the axle, as more pdltlcu-

larly hereinafter described.
E E’ are two disks moumed to turn freely
upon the car-axle B, with their outer edges

75

or margins arranged a,t some distance apart,

the sha,fb A being arranged midway between

the outer margins of the sald disks E E’ in

the manner IIIustrated Said disks carry at
‘their outer edfres .:I senes of anti-frietion roll-

ers e e ¢ ¢’ ¢’ ¢, which are mounted upon
bearing-pins e? ¢ & ¢8 g8 e, mounted upon the
sald disks E K/, Iespectlvel§, with their axes
parallel with thd,t of the axle B. The said

. anti-friction rollers are adapted to enter be-

tween and engage the screw-threads of the
worm d, SO that smd rollers take the place of
the spurs or projections employed to engage
the worm in a worm-gearing as commonlv
constructed. In other WOIds the disks E E’

30
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and anti-friction rollers ¢ ¢’ thereon take the

place of or perform the same function as the
5pur—wheel of a worm-gear in transmitting

power from the worm to the shaft, which is

driven by the same. In order that the said

roilers shall run in contact with the worm
freely and without friction, said rollers are
preferably made conical and bear upon out-

95



wardly-tapering or wedge-shaped surfaces of
~ the serew-thread of thewormain the manner

5

“mounted upon or attached to the pins be-
As herein shown, the
“bearings for the inner ends of the pins are

IO

illustrated. - In order to sustain the said bear-
ing-pins e? e? €3 ¢® rigidly and strongly upon
the disks, said pins are mounted at both ends
in bearin; gs upon the disks and the rollers are

tween said bearings.

formed in arms et e! ¢f e’ cast upon the disks
E E’, while the outer ends of the pins have
bea,rmﬂ's in brackets ¢ e® €7 €7, bolted to said
disks. By the employment of two disks E E’

- and a double series of anti-fr ICthl’l rollers en-

~ ers is decreased, while unequal btldlll on the

29

cgaging opposite sides of the worm the strain
and wear upon both sets of anti-friction roll-

driving-shaft is prevented.
In the use of a double series of anti- f1 iction
rollers, if the disks supporting said rollers

. were lmldly attached to the shaft or were

rigidly connected with each other, great diffi-

culty would be experienced in adjusting the

- rollers of both disks to bear equally on the

25

worm, and in fact it would be a practical 1m-
posmblhty tomaintain thesaid rollersin equal

- and uniform bearing against the worm even

if it were possible to SO ad]u&;t them. In or-

- der, therefore, to insure an equality of strain

30
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on t,he two sets of anti-friction rollers, we

mount the disks E E’ upon the axle, so that;
they will turn freely thereon and connect
them with the axle by means of a device, al-

lowing said disks to shift or oscillate 1nde-
pendently of each other on the shaft, so that

“an equilibrium of pressure 1s mmnta,med |
between the disks, while at the same time the !

- One | in the sizes or forms of the parts the disks E

shaft is caused to turn with the disks.

| sunple and convenient means of so connect-

- in Flﬂ'% 1 to4, thesame consisting

ing the disks with the shaft is herein shown

, essentially,
in one or more levers arranged lenﬂ‘thmse of

‘the shaft, pivoted at a point mldway of their
“ends to the shaft, and engaged at thelir op- |

posite ends with the said dlsks, so that the
strain or pull of the disks acts upon the ends
of said levers and is transmitted to the shaft

~ by the pivotal connection of the levers with

the saine, the levers thus acting in the same.
‘manner as the doubletree of a wagon to give

an equal strain on the two sets of rollerb and

-~ the disks, notwithstandingany slight relative

55

backward or forward movement of the same
~ under the action of the worm on the two sets

of anti-friction rollers.
As shown in said 1"1er 1 to 4, the devices

| for the_purposes above deseubed are made as

- 60

provided with bushings e’ e’

follows: K is a metal ring or flange located
upon the axle B between the disks E E’ and
rigidly attached to the axle. Saidring ispro-

vided with a plurality of holes or openings 7, |
Tig. 4, preferably provided with bucshmgsj’
The disks.E E’ are p10v1ded respectively,
with a series of holes €8¢, arranged opposite
fin the ring F, a,nd also preferably
G G G are a

the holes

474,984

sSer 1es of Stl mﬂ'ht bars or levem mserted
‘through the holes f of thering F and through
the holes e8 e of the disks E E’

ience of constructing, the said levers G G are

made of cylindric formand are provided with
“enlargementsg g’ g°, having the form of spher-
1eal
“holes f e° e’

segments and fitting closely within the
Said spherical enlargements g g
constitute in effect pivotal connections be-

tween the levers G and the ring T, allowing
-the said levers to swing or osclllate to a lim-
‘ited extent with r elatwn to the said ring.

similar spherical enlargements ¢’ ¢g* allow the

outer ends of thelevers G to turn or swingin

the disks E E’ when thelevers assumean an-

! gular position, while at the sametime the cy-
| lmduc form of the said holes €® ¢” allows the
- said ends of the levers to slide in the disks to
the slightextent made necessary by the oseil-
Jatory movement or turning of the levers.
The said levers G, when m&de in the form of
¢ylindrie rods 1n the manner described, are

“conveniently held in place by means of rings
"E? B3, upon which the brackets e ¢ are ca,bt

“and which are secured to the outer faces of
the disks E E’ over the holes ¢° ¢. |

- Forconven-

70 -

75

The
8o

90

In the operation of the parts descr ibed 1t is

and the latter acting at their cen-

The said Ievers G

“entirely obvious that the disks E E” are con-
‘nected with the axle I3, so as to transmit ro-
_tary motion to the same solely through the
medium of the levers G G, said disks &etmﬂ'
“with a lateral pressure on the outer ends of
the levers,
tral patts upon thering Fin tra,nsmlttmﬂ' To-
tary motion to the axle.
stand normally or naturally parallel with the

95
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wheel-axle; but by reason of slight variation N

E’ will shift slichtly with reference to each
-other as the worm passes from one roller to
~anotherin the revolution of the disks, and as

the disks are so moved or shifted the levers

105

will assume an angular position, soas to pre-

serve an equality of strain or ptessme upon
the disks.

110

The casting D 1S herem shown as con-

structed to. not only sustain the shaft A and

motor-frame in proper position relatively to

‘the axle B, but to afford a casing or housing
surrounding the several parts of the worm-
gear, S0 as to protect the same from dust and

dirt. Said casing orhousing is provided with
sleeves d’ d’, which surround the axle B, and

within “hl_eh are formed bearings dz_d? for
The said casing or _housing D is
‘extended over and incloses the worm ¢ on said
-shaft m the manner illustrated. The yoke-

sald axle.

piece ¢’ of the motor C being attached di-

rectly to the casting D, the sald casting con-

stitutes in effect a pa,rt of the frame of the
| motor and the main support of the same.
FFor convenience in construction the hous-

ing D is divided centrally into two parts,

whl(,h are secured together by bolts or rivets
passing through flangesat the meeting edﬂ'es,
of the parts in the manner 1llust1ated “Said

115
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housing will preferably contain a quantity of
oil or other lubricant, through Wwhich the
edges of the diskand the rollers thereon pass

in the operation of the device, thereby effect-

ing a thorough distribution of the lubricant

throughout all of the bearing-surfaces of the.

operative parts.

Inasmuch as the housing D is supported'

solely by the axle, and is adapted to turn
freely about the same, it is obviously neces-
sary to attachthe motor-frameto an adjacent
stationary part—such, for instance, as the car

-frame or truck—in order that the motor-frame:
shall be held stationary when the parts are

in operation; but it is desirable to so con-
struct the parts that the motor may be swung
downwardly away from the bottom of the car

~ or truck into a space between the track-rails

20
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- provided for the purpose, so that the motor

may be inspected or repaired, and for this
purpose we employ devices for supporting or
holding in place that end of the motor-frame
remote from the device as follows: I is a
transverse shaft mounted upon the car or
truck frame and provided with a sprocket-
wheel 7, arranged at a point over the outer
end of the motor-frame. Said shaft I is pro-
vided with a squared end ¢’ for the applica-
tion of a hand-ecrank, and with a ratchet-

wheel +°, which is engaged by a pawl #® to |

hold the shaft from turning backward.
I"is a chain belt engaged with the sprocket-

wheel 2 and connected with the yoke C3 of

the motor-frame. The end of said chain op-

posite to that connected with the frame is
conveniently secured to the car frame or
truck in the manner illustrated. 'The motor

1s raised or lowered at will by turning the
shaft I, said motor when in condition for op-
eration being sustained in its elevated posi-
tion and held in this position by the pawl 3,

~which holds theshaft I from turning. When

1t is desired to lower the motor, said shaft I
1s released and allowed to turn backwardly,

when the motor may descend until all the

slack has been taken out of the chain 1’
During the operation of the motor the mo-
tor-frame will obviously tend to swing or
turn about the axle with a pressure due to
the power required to turn the axle, and said
pressure 1S exerted inthe direction of a down-
ward pull on thé connection between the mo-
tor-frame and the car body or truck or by an
upward pressure of the said frame against a
part or stop, as J, placed upon the frame to
take such upward pressure. Commonly the
motor will be arranged to act or pull down-
wardly when the car is being propelled for-

ward, and in order to prevent shock or jar

on the parts at the time of starting the mo-
tor and to prevent transmission of vibratory
motion from the motor to the car we have
provided an elastic or yielding connection
between the motor-frame 'and the car frame
or truek, such elastic or yielding connection

being herein shown as inserted between the |

1n case the car is suddenly

| chain I’ and the end of the motor-franie with _

which said chain isconnected. The yielding
connection in the form thereof herein illus-

-trated consists of acylinder K, provided with

a’ centrally-apertured bottom & and a rod I,
passing throughthe bottom of thecylinderand
provided with a head or
which and the bottom % of the cylinder is
placed a spiral spring M. The eylinder K is
connected with the chain I/, while the rod L
18 pivoted to the frame-yoke C2 of the motor.
In a construction of this kind the motor-

piston L/, between

{rame is held from swinging or turning dar- -
Ing the operation of the motor by means of

380

the spring M, which will be held compressed

to some extent during the operation of the

motor and will allow the same to swing or

yield bodily in case it is suddenly started or
stopped, thereby
avolding liability of breakage by sudden and
violent strains at such times. _ S
Whilewehaveherein deseribed the drivin g-
shaft of the worm-gear and the motor for act-

nating the same as being sustained on a frame

Qo

or housing, which is supported by the engage- ~ -
ment of said frame with a car-axle, it is en-

tirely obvious that the same features of con-
struction may be employed with advantage
otherwise than in a car-motor, in which case

the said frame will be similarly connected

with the driven shaft or will be mounted con-
centrically therewith, and said frame will be
connected with some adjacent stationary part
or support instead of with a ear truck or body,

95
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1t being entirely obvious that the shifting or -

moving of a motor from its usual working po-

sition may be desirable elsewhere than in a

car - motor—as, for instance, the motor may

when in operation stand in a place inconven-

10§

lent of access, but by pivotally supporting the

motor-frame concentrically with the driven

axle in the manner deseribed it may be easily
position for inspection

shifted into a desired
or repair. |

In Fig. 5 of the accompanying drawings we

have shown another econstruection, which may

ITO -

be employed to maintain an equilibrium of

pressure ounthe tworoller-carrying disks E E’.
In this instance the axle B is provided with an
annular collar or enlargement O, and through
1t 1s inserted a bearing-pin o, upon the ends

of which are mounted gear-pinions 0O’ 02

Upon the inner or adjacent spaces of each of

| the disks is formed a circular rack or series

of gear-teeth P P’, intermeshing with the pin-
ions O" O% 1In a construction of this kind

power for turning the axle B is transmitted

to.the same through the medinm of said gear-

‘pinions O’ O, which afford anequal strain or

115

120

125

pressure on each of the disks, notwithstand- -
1ng variations in the relative position of the

disks,in the same manner as hereinbefore de-

‘Scribed, in connection with the mechanism
Illustrated in Figs. 1 to 4. As shown in said

I30

Fig. 5, the rollers e e ¢’ ¢, instead of being
supported upon bearing-pins, as before de-
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I ‘ing the said disks EE’in equlhbrlum as col-

SCI‘lbed are. mounted upon studs 312 e, se-_
cured in the disks EE’. cerns. the pressure upon said disks or the
- In Figs. 6.and .7 I have shown stlll dnother ‘strain to which the same are subjected under
_ constructlon in worm-gears of the character | the action of the worm are- only two of the
5 deseribed,in which provision is made for driv- | many devices which may be employed for 7o
“ing. by a .single worm-gear two separate | this purpose,and inasmuch as.a worm-gear of |
1 shafts—such for mqta,nce, as the two partsof | the character described, having two roller
~ a.divided car-axle—in such manner that the [ carrying disks, which dlsks are eonnected by
. shafts will. tarn. tocether: where. both shafts | devices maintaining an. equilibrium of press—- |
1o turn at the same. Speed when both are acting | ure between them, may be constructed in a 75
______ under the same.conditions; but one may Lurn great variety of dlfferent ways, ourinvention |
faster and the other slower in case one shaft | as it relates to this feature is not. restrieted
is free to turn: faster than the other. In the | to the particular devices illustrated for main- -
_ case.of.a-divided car-axle, where one part.of | taining suchequilibrium of pressurebetween
g the.axle is attached-toone wheeland theother | the disks.. The particular constructionillus- 8o
part to the other wheel, as-shown in Figs. 6 | trated in Figs. 1 to 4 is, however, in itself a
and.7,.an arrangement of the driving-gear of | simple and. advantamom one, and the saine
~ the chameter descmbed allows one wheel to | being new is herem clalmed a,s part. of our
 turn:fasterthan the other.in turning curves-- | 1nvent10n. . |
20 afeature of great andobvious advantdﬂ'e As || Although we have helem shown and de- 85
illustrated in said.Figs.6 and 7, the a,xle Bis | seribed an electric motor as-a means, of actu-
secured-to.one wheel B and has sarrounding | ating the driving-shaft of the gear, it is en-
and rigidly attached: to it a sleeve I3, while tlrely obvious that as faras. 1mpr'0vements in
~ the other wheel B*is attached to a sleeve B¢ | the gear itself are concérried said- shaft may
2¢ which surrounds and turns on the axle. On | bé. drwen or actuated in any well-known or go
the adjacent ends of said sleeves B?Bfarelo- | preferred manner, and as far as the improve- '-
cated bevel gear-wheels B? B¢ Upon said | ments which relate to the means of support-
- sleeves- B? B‘i are mounted two rings Q Q’, | ingthe drwmn*-shaft and motorare concerned
. adapted toturnon the:said sleeves, sa,ld rings | any other kmd ‘of motor may be used | )
30 being bolted totheoutermarginsof an annu- | We claim as our invention— = 95
larhub or casting R, which: ﬁtsa,bout theshaft | 1. A worm-gearing. comprising a: worm, a .
B... The. outer.c ylmdrlc surface of the hub R | driven shaft prowded with' two disks, each
forms bearings for the disks E.E’, which are | having a plurality of anti-friction rollers en-
. adapted to: shlft or.turn thereon in the. same | gaging the worm, said disks being adapted to
35 manner as:hereinbefore deseribed. The hub r';-turn or oscillate-upon the shaft, “and means 100
" R is provided with radial bearing-pins» r 7, | connecting-the disks with the shaft afford-
upon which are mounted beveled gears R'R’ | ing an ethbrlum of strain upon the dlSkS "
R’,.which intermesh with the ﬂ*ear-wheels B3 | substantially as described. |
o BS on.the sleeves.B® B% The said disks EE/| 2. The combination, with the drwen s]mt‘t, .
40 are connected with the hub R by means of { and worm thereon,of a shaftor axleprovided ros
levers S S.8,.which are pivoted on pivo bpms-;wwth a flange or ring, two disks mounted
8 s s in the: hub R and are engaged at their | loosely upon the axle th either side of said
ends with the said d1sks E E’ conveniently | disk or ring, said- disks being prowded each -
_ by means of lugss’ s’ s’ on the disks entering | with aplurahty of anti- fl‘lCthIl rollers engag-
45 notehes s® s? s*in the ends of saidlevers. The ing the said worm; and one or more bars or TIc
7 levers S S S serve to.connect the disks E LI" ;levers engaging the said ring orflange of the
with the hub R, so thatsaid parts will revolve | shaft ::’L[ld the said d1sks, substdntmlly as de-
together in the same: manner that the levers | seribed.

GG (shown in. Tigs. 1 to4) connectthe disks | 3. The eombma,t,mn with a drn en and a
so K K’ with the ring F. Motion is fransmitted-| driving shaft, of asmtab]e drivingconnection 115
from the hub R to the sleeves B® B* by the | between said shafts, a motor actuating the
 bevel-gears R’ R’ R/, which permit either of | driving-shaft,-a frame supporting the motor

the said sleevesand the wheel attached there- | and aﬂ:’ordmﬂ' bearings for the driving-shaft,
~ to to turn slower or faster than the other | said frame being Supported at the. end adJa- -
s¢ sleeve and wheel, any retardation of one | cent to the driven shaft by means of bearings 120
" wheel, as in passing.around a curve, produe- | adapted to engage said driven shaft,the other
ingamorerapid movementof the other wheel, | end of said frame being supported by neans
owing to the fact that said bevel-gears arein | of a connection with the car- body or otherad-
| mesh  with. the gear-wheels B® B of both | jacent part, adapted to permit angular move-
6o sleeves. In the constructlon shown in said | ment of said motor-frame, and means for se- rz5
Figs 6 and 7,therefore, not only is the strain | curing said frame in any desired angtlarpo-
on the disks and disk-rollers equalized, but the | sition relative tosaid shaft within determmed
strain on the two wheel-axle seetions or other I limits, substantially as described..
~ similar acting shafts is similarly equalized. ',__ 4, The combination, with a car frame and
65 The dewces above deserlbed for maintain- -axle, of a drlvmn'—shaft a worm-gear conneet—- 130
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3

ing the driving-shaft with the axle, a motor | our invention we affix our signatures in pres-

actuating the driving-shaft, a frame support-

Ing the motor and affording bearings for the

driving-shaft, said frame being supported on
bearings concentric with said axle, and a con-
nection between the motor-frame and a car-
body, comprising a shaft
sprocket-wheel, and a chain connected with
the said frame and engaging the sprocket-

10 wheel, substantially as described.

In testimony that we claim the foregoingas |

provided with a |

ence of two witnesses. |
- - CHARLES BROWN.
| GUSTAV JACOB MELMS.

‘Witnesses to signature of Charles Brown:

EDWARD CAMPHAUSEN, |
NESTOR CALVANO. _
Witnesses to signature of Gustav Jacob
Melms: '

C. CLARENCE POOLE,
HARRY COBB KENNEDY.
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