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_ERNST EGGER AND FERDINAND A, WESSEL OF NEW YORK, N. Y., ASSIGN ORS
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 MEANS FOR C_ONTRO LLING ELECTRIC_'LO“CO M.OTI_V.ES._'

SPEGIFICATION forming part of Letters Pa,tent No. 531, 366 deted December 25 1894

Appheatwn filed Mey 17, 1393

Senel No. 474,512 Cﬂo model)

To all whom zt may concermn:

Be it known that we, ERNST EGGER, a sub-
ject of the Emperor of Austria- Hungary, and

FERDINAND A. WESSEL, a citizen of the United

States of Amerieca, reeadmu' at New York, in
the county and State of N ew York, have in-
vented certain new and useful Improvements

lowing is a speclﬁca,tlon |

In electrlc cars, it is. very important to em-

ploy constant speed electric motors for both

- difficulties have presented themselves which |

i5

- .20

alternate and direct currents: but her etofore |

we alm to remove by our invention; which

‘invention at the same time involves celtem

important details as hereinafter pointed-out
minutely by reference to the aecompanymn‘
drawings, |

Flgure 11s an elevatmn of an electric car

| partly in section and showing the constant

- speed electric motor and sowe of the mech-

25
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~away here and there.

40

some of the movable parts.

anism between the same and the wheels. This
figureshows particularly the relative location
of the motor and the seats, and indicates the
location of the conical pulleys and driving
belts. Fig.2shows the mechanism on a small
scale and in mere out linesbetween the han-.
dle on the platform of the car and the cranks
for operating the beltshifter. It showsthe lo-

cation of the circuit controllerand the whole is
an elevation. Fig.3isa plan view of some de-

tailsshown 111F1tr 2. Figs. 4,5, and 6are views

in different dlreetlons of the comcel pulleys,
the belt, thereon, the belt shifter, the cranks
for 0]_361&’[1]1*3‘ the same. Parts are broken

‘Some partsarein sec-.
tion, and dotted lines assist in showing what

18 behmd another part or different phases of |
Fig. 7 is a dia-

- gram of the electric features and cireuits.

45
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Flg 518 a plan of Fig. 1 in a larger scale, |
showmﬂ* the driving pa,rts of the car and cer-

tain parts being omltted

with the rotary shaft 1, of a constant speed
electric motor 2, in thlS particular case a di-

rect current shunt motor; of aconical pulley

3, on said shaft; a tight comc&l pulley 4 and

a loose conical pulleyr 4’ forming together one

|
~ in Propelling and Controlling Mechanism for. Ii
Electric Cars, (Case No. 4,) of Whlch the fol-_-

' | guide bar 14 arranged between the pulleye. .

and parallel with the axes thereof; aslide 15,

in both extreme posw'ons eonneetmg the pul-
leys 3 and 4’; pulleys 7 and 7’ on the shaft

. 5; and pulleys 7”7 and 7"’ on the car wheel

' eone on the shaft 5; a dmvmw belt 6 shown

53

a,xles 8; a driving belt 9 connecting the pul-

leys 7 and 7" and a driving belt 9”conneet—
ing the pulleys 7/ and 7'"; a rotary rod 10,

havmﬂ' cranks 11, passingunder the car, a,ud ;

geared to a handle 12, on the platform 13 a

mmovable on said bar, connecting rods 16, piv-
oted to said slide and said cmnks, levers 17,
connected by a spring 18, and pivoted on the
slide 15; and carrymg rollels 19, which bear
‘against the belt 6,1in -such a dlreetlon as to
twhten the same by the aection of the said
spring;acircuit controller 20, geared to the rod
10, and other details as hereinafter expldmed

45 and 45’ are the brake wheels. -

- The levers 17, carry not only the rollers 19
but also pPOJectlnﬂ' arms 17/, forming a belt
shifter in the shape of a fork between whose
tines or arms is the belt 6. The axis of the
cone 3 is parallel to those of 4 and 4’, and to

75

the car wheel axles, and the cones or comca,l_: |
pulleys are opposite each other, and so ar-

ranged that the small end of elther faces the

large end of the latter. When the belt is at

the large end of the pulley 3,it is‘at the

sinall end of the pulley 4, and Wheu the belt

1s on the smallend of the pulley 3, it is on the

loose pulley 4’, so that the motor is running
idle, without moving the car. The spring 18
serves to maintain the belt ta,ut for apparent
reasons and purposes. '

The handle 12, is in its zero pOSlthﬂ when
uprlght as seen in Fig. 2. Referring to Fig.

5, 1t . may be obser ved that the zero p031t10n

of the cranks 11 is horizontal, and that,
whether the same are turned dewnward or
upward, the belt becomes -shifted from one
end of the conical pulleysto the other, as in-

|:dicated by the dotted slide 15, and dotted
The appmatue and mechanism embod; ing |

our invention consists of the combination

lines 11" and 16”"indicating the new positions

respectively of the crank 11, and rods 16.

The upright handle 12 prOJeets_ from a bevel
bevel wheel 22, on the ehaft 23. At thelower

end of the shaft 23, 18 a pair of wheels 24, re-

spectwely on said sha.ft 93 and the erank rod

90
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"gear sectional wheel 21, which gears with the
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10, When the rod 12, 18 pulled to either side,
the belt 6, is shifted along the pulleys 3 and

4. The motor 2 2, extends into the car- body

and seats 29, are built over the same to econ-
Omlze space.

The bevel wheels at the eircnit controller
20, operate the said controller to start the car,
to stop it, to regulate it to different Speeds

and to apply and release the brake, the whole

beingaccomplished by the mere movement of
the handle 12, in one or the other direction.
This 1s fully explamed as follows:

The horizontal bevel wheel is on the-shaft
20" seen in Figs. 6 and 7. In virtue of the
mechanism, when the handle 12, 1s pushed
one way, the shaft 20/, turns in a certain di-
rection, and when the handle 12, is moved in
the other direction the shaft 20’, moves in the
opposite direction from that first named.

In describing the diagram in Fig. 7, the
shaft 20/, may therefore be taken as the start-
ing pomt It is serewed to the insulator 26,

whose ends carry conductors 27, 28, which as;

shown in full lines are in thelr Zero posi-
tion;—1. e.,, with the electric motor in open
clrcult The center lines of the insnlator 26,

-~ in its extreme position in both directions are

3C
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shown by the dotted lines46 and 46/,
path of the econduectors 27, 28, are arc shaped
conduclors arranged in three separate paths.
The conductors 29, 30 form the two poles of
the main line. They are each in pairs con-
nected by wires 30’’, 31/, passing under the
conductors 27, 28, mthout touching the same.
The eond_uctors 27, 28, do not toueh the con-
ductors 29, 30, except when turned to the
right or left. On opposite sides of the con-
ductor 28, are members of pairs of short are
shaped conductors 31, 31°, 32, 32/, 33, 83/, &e.,
which are connected in palrs by conductors
1’, 2’, 3, &e., which in turn are connected by
resmtances 49 except the conductors 8" and
97, which are connected by means of the wire

- 48, brake magnet 43 and the wire 47. There

45
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are arc shaped conductors 40 and 41, on op-
posite sides of the insulator 26. The ‘ends of
conductor 40, are divided up into insnlated
sections 40/, connected by a conductor 42, and
sections 40”/, connected by a conductor 42’.
The terminals of the armature 427/, of the car
motor are connected to the conductors 40,
41, respectively. Thefield magnet termmals
42" of the same motor are connected to the
conductors 29 and tothe wire 47 respectively,
which connects it with the conductors 39, 39°.

To start the motor in one dlrectlon the
shaft 20’ is turned sllghtlv to the left, so that
the conductors 27, 28 are in contact W1th the
first conductors met. The current from the
main line, therefore, may be followed from
and through conductors 29, 27, 41, armature
4277, conductor 40, resistances 4:4:(Wh1(3]1 con-
nects conductors 40, 42 and 42’) 427, 40",
28 and finally to the 0pp051te pole conductor
80of themainline. Thearmature is thereby
thrown into the main line. The field mag-
net is thrown in the following outlined ecir-

|
|

| and the belt shifter.

In the

531,366

cuit: From conductor 29, field magnet 42/,
wire 47, wire 9/, conduetor 39, 28 and 30,
which last is the opposife pole of the main
line. No resistance nor the brake magnet is
now in the field circuit. This will start the
motor, which will drive now the loose.pulley
4/ only, because the erank 11 18 still near the
dead center and therefore moving the con-
necting rod 16 and the belt-shifter 15 but
very little. The reason of this is that the
one rod 10 operates both the circuit controller
At the same time the
brake remains on the wheels, because no cur-
rent energizes the brake magnet 43.

If the 1mulator 26 is moved farther, until
the conductor 28 connects the conductors 30
and 38, the following change in the field cir-
cuit will happen: The current will pass from
conductor 29 through field magnet 42"/, brake
magnet 43, wire 48 wire 8, conductors 38, 28,
and 30, which last is the opp051te pole of the
main line, as before. This action throws i in,
as seen, brake magnet 43 in circuit, which
will release the brakes. In this position the
belt remains still on the loose pulley.
the insulator 26 is moved farther, the belt 6
also will move on the tight pulley 4 and there-
fore start the car, which will run then at its
lowest speed.

If now

70Q
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When the conductors 27 and 28 reach their

farthest position as shown in dotted lines, it
may be noticed that all the resistances 49 are
included in cirenit with the field magnet, and

i the motoris running then at maximum speed.
| By this means the motor is running at a fixed

constant speed for every position of the in-
sulator 26. Conjointly with this electrical
regulation, the belt 6, has moved to the op-
posite ends of the pulleys 3, 4, whereby the
car is propelled at the maximum speed with
the constant speed motor. What has been
explained about the limits of minimum and
maximum sSpeed is true between the limits;
z. €., as more and more resistance is included
in the field magnet cireuit, the belt 6, is more
and more shifted to increase the speed of the
car.

To stop the car for short intervals, for in-
stance, for taking up passengers, it is suffi-
cient, to shift the belt 6 on the loose pulley 4.
If it is necessary, as for instance, going down
hill, the rod 12 may be moved still nearer to

the zero position, until conduector 28 is on con-

ductor 39, whereby the brake magnet 43 is
brought out of circuit and the brake works.
To stop the motor the handle 12, is put ver-
tical and the conductors 27, 28, move to their
zero position. By an opposite motion, the
motor is reversed and the car moves in the
opposite direction, because the current then
passes from the conductor 29, to conductors
27, 4077, 427, 44 40, armature 42""/, conductors
41, 28, and 30.

erably resistances so that when the motor is
first started there may be resistance in cir-
cuit with the armature 42",

We claim as our invention—
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1. The combination with a .constant speed

| oleotno motor, and with the wheels of an elec-

trie ear, of conical pulleys on the motor axle

~and car axle respectively and connected by

a driving belt, a belt shifter for adjusting the

‘belt along the lengths of the pulleys, “and
means oarmod by tho belt shifter for auto-

- matically tightening the tant and loose por-

10

25

30

tlons of the bolt as tho load inereases.

2. The combination with a constant spood

oloot1 ic motor and with the wheels of an elec-

trie ear, of conical pulleys respectively there-
for oonneotod by a driving belt, and means

for tightening and shifting the belt along the

lonn'th.s of the said pullojs sald means con-
mstmw of a slide movable along a guide bar,

| lovors pivoted to said slide and oarrymn' roll- l

ers which bear upon said belt, a spring con-

~ necting the levers, ahandle, a,nd gearing con-

nootmﬂ' the handle to the slide.

3. The combination with a oonstant speed
electric motor and with the wheels of an elec-
tric car,of conical pulleys respectively there-
for connected by a driving belt, a belt shifter
for tightening and shlftmfr tho belt along the
lengths of said pulleys, a circuit controller
and means for operating, simultaneously, the
sald-belt shifterand sald circuit controller |
4, The combination with a constant speed
electric motor and with the wheels of an elec-
trie car, of conical pulloys respectively there-

~ for oonnootod by a driving belt, a belt shifter
for tightening and sh1ft1nﬂ* the bolt along the

35

40

lengths of said pulleys, a circuit oontmllor
and means for operating, simultaneously, tho
sald belt shifter and the said circuit control-
ler, sald means consisting of a handle, on the
platform of the car, a shaft extendmg under
the car having cranks

" to said belt shifter, and gearing connecting

43

33

- controller consisting of means for including

00

said shaft to said ecircuit controller.

5. The ecombination with a constant spood
electric motor and with the wheels of an elec-
tric car, of conical pulleys respectively there-

for oonnootod by a driving belt, a belt shifter

for tightening and Shlftlng the belt along the
lengths of said pulloys, a circeuit oontrollor
and means for operating, simultaneously, the
sald belt shifter and tho said circuit control-
ler, said means consisting of a handle, on the

pla,thrm of the car; a shaft extending under |
the car having oranks, and- geared to said

handle, pwotod rods connecting said cranks
to saild belt shifter, and gearing connecting
sald shafitosaid olromt oontrollol said olromt

more and more romstanoo in circuit with the
fleld magnet of the motor, when said handle

| and geared to said
handle, pwotod rods oonneotmﬂ' sald cranks

is turnod, farther and farth_or in either diree- .

tion, and for reversing the motor when said
handlo_ 18 turned in opposite directions.
6. The combination with an eleetriec motor

. havmﬂ' a conical pulley and with a car having

a oomoal pulley arranged parallel to the first,

Ty

for the bolt aswinging handleon the Dlatform

e

of the car carrying a bevel gear, an upright -

shaft ecarrying a bevel gear Whlch gears with
the first gear, a houzontal shaft gearing with

the uprln'ht Shaft cranks belonﬂ*mﬂ' £0 the

horizontal shaft rmd having pwote(l rods, a
slide eonnecting said rods, and carrying szud
belt shifter and a cuide bar upon which tho
slide is movable.

7. Tho combination with an electric motor

-having a conical pulley and with a ear having

a oomoa,l pulley arranged parallel to the ﬁrst
of a belt connecting tho pulleys, a belt shifter
for the belt,aswinging handle on the platform
of the car carrying a bevel gear, an upright
shaft carrying a bevel gear whloh gears with
the first gear, a horlzonta,l shaft aod having
pivoted rods, a slide connecting said IOdb,

75

80

.

and carrying smd belt shifter, and a guide bar 83

upon which the slide is momble, and a cireuit
controller in circuit with said motor and
geared tosaid horizontal shaft, for the purpose

ag setforth of throwing more and more resist:
ance into the circuit w1th the field magnet of «

the motor as the belt shifter is {hrown farbher
and farther along the pulleys by the mere op-
eration of the sald swinging handle.

8. The combination Wlth a constant-speed
electric motor and with the wheels of an elec-

trie car, of conical pulleys respectively there-

for oonneotod by a driving belt, and means

for tightening and shifting tl1o bolt along the

lonﬂ'ths of smd pulleys, said means consisting
of a slide movable along a guide bar, IGVGH
pivoted tosaid slide and oarrymw rollers which

bear upon said belt, a spring connecting the

levers, a handle, and gearing oonnootmﬂ' the

‘handle to the slide, and a looso pulley at the

end of one of Sa..ld coniecal pulleys.

9. The combination with a constant speed.

olootrio motor and with the wheels of an elec-
trie ear, of conical pulleys respectively there-

for (,onnootod by a driving belt, a belt shifter

for tightening and Shlftmﬂ' the bolt along the

and means for operating, simultaneously, tho
sald belf shifter and tho said ecireunit con-

| troller, and a loose pulley at the end of one

of S&ld conical pulleys. |

10. The combination with a oonstcmt speed
eleciric motor and with the wheels of an elec-
trie car, of conical pulleys respectively there-
for oonneoted DY a driving belt, a belt shifter
for tightening and Shlfmwtho belt along the
léngths of said pulleys, a circuit oontroller
and means for operating, Slmulta,neously, the

‘sald belt shiffer and the said circuit control-

ler, said means consisting of a handle, on the
platform of the car, a shaft extondmﬂ' under
the car having or&nks, and geared to said
handle, pivoted rods connecting said eranks
to said. belt shifter, and gearing connecting
said shaft to said olroult controller,and a looso

| pulleyattheend ofoneofsaid oomoa,l pulleys.

11. The combination with a constant Speed

of a belt connecting the pulloys a bolt sh1ftor l oleotrm motor and with the wheels of an elec-

o

95

| JoXe)

105

TIO
lonﬂ'ths of said pulleys, a circuit oontlollor . |
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4

trie ear, of conical pulleys respectively there- | brake magnet in cireuit with said controiier, 65

for connected by a driving belt, a belt shifter

for tightening and shifting the belt along the |

lengths of said pulleys, a circuit controller,
and means foroperating, simultaneously, the

and with the field magnet of said motor.

14, The ecombination with an electric motor
having a conical pulley and with a car having
a conical pulley and a loose pulley arranged

sald belt shifter and the said circuit control- | parallel to the first, of a belt connecting the 7o

ler, said means consisting of a handle, on the
platform of the car, a shaft extending under
the car having cranks, and geared to said
handle, pivoted rods connecting said cranks
to sald belt shifter, and gearing connecting
sald shaft to sald cirecuit controller, said cir-
cuit controller consisting of means for inelud-
ing more and more resistance in cireuit with
the field magnet of the motor, when said han-
dle isturned farther and farther in either di-
rection, and for reversing the motor when said
handle is turned in opposite directions, and
a loose pulley at the end of one of said coni-
cal pulleys. |

12. The combination with a constant speed
electric motor and with the wheels of an elec-
trie car, of conical pulleys respectively there-
for connected by a driving belt, a belt shifter
for tightening and shifting the belt along the
lengths of said pulleys, a circuit controller,
and means foroperating, simultaneously, the
said belt shifter and the said eireuit control-
ler, said means consisting of a handle, on the
platform of the car, a shaft extending under
the ecar having cranks, and geared to said
handle, pivoted rods connecting said eranks
to said belt shifter, and gearing connecting
said shaft to said circenit controller, said cir-
cult controller consisting of means for includ-
ing more and more resistance in cirenit with
the field magnet of the motor, when said han-
dle 18 turned farther and farther in either di-
rection, and for reversing the motor when said
handle 1s turned in opposite directions, a
brake magnet in circuit with said cireuit con-
troller, and with the field magnet of said mo-
tor, and a loose pulley at the end of one of
sald conical pulleys.

13. The combination with a constant speed
electric motor and with the wheels of an elec-
tric car, of conical pulleys respectively there-
for connected by a driving belt, a belt shifter

- for tightening and shifting the belt along the

)5

5¢

lengths of said pulleys, a circuit controller,
and means for operating, simultaneously, the
sald belt shifter and the said cireuit control-
ler, sald means consisting of a handle, on the
platform of the car, a shaft extending under
the car having cranks, and geared to said
handle, pivoted rods connecting said eranks
to said belt shifter, and gearing connecting
sald shaft to said circuit controller, said cir-
cuit controller consisting of means forinelud-

ing more and more resistance in circuit with |
the field magnet of the motor, when said han- |
dle is turned farther and fartherin either di-
rection, and forreversing the motor when said

handle is turned in opposite directions, a |

I p

pulleys, a belt shifter for the belt, a swinging
handle on the platform of the ear carrying a
bevel gear an upright shaft carrying a bevel
gear which gears with the first gear, a hori-
zontal shaft gearing with the upright shaft,
cranks belonging to the horizontal shaft and
having pivoted rods, a slide connecting said
rods, and carrying said belt shifter, and a
guide bar upon which theslide is movable.
15. The combination with an electric mofor
having a conical pulley and with a car having
a conical pulley and a loose pulley arranged
parallel to the first, of a belt connecting the
pulleys, a belt shifter for the belt, a swinging

“handle on the platform of the car carrying a

bevel gear, an upright shaft carrying a bevel
gear which gears with the first gear, a horizon-
tal shaft and having pivoted rods, a slide con-
necting said rods, and carrying said belt
shifter, and a guide bar upon which the slide
18 movable, and a circuit controller in circuit

with said motor and geared to said horizon-
tal shaft, for the purpose as set forth of throw-

ing more and more resistance into the circuit

with the field magnet of the motor as the belt
shifter is thrown farther and farther along
the pulleys by the mere operation of the said
swinging handle.

16. T'he combination with a constant speed
electrie motor and with the wheels of an elec-
tric car, of conical pulleys on the motor axle
and car axle respectively and connected by a
driving belt, a belt shifter movable along the
direction of the length of the pulleys, and
means for automatically tightening the taut
and loose portions of the belt as the load in-
creases.

- 17. The combination with a constant speed
electric motor and with the wheels of an elec-
tric car, of conical pulleys on the motor axle
and car axle respectively and connected by a
driving belt, a belt shifter movable in the di-
rection of the length of the said pulleys and
consisting of pivoted arms with projections
extending beyond the edges of the belt and
an automatic belt tightener consisting of pul-

- leys carried by said arms and a spring con-

necting the arms for pressing
ullevs against the belt.

In testimony that we claim the foregoing as
our invention we have signed our names, in

the last named

presence of two witnesses, this 12th day of

May, 1893.
ERNST EGGER. |
FERDINAND A. WESSEL.
Witnesses:
LEOCADIA M. LENNAN,
WM., A. COURSEN, Jr.
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