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UNITED STATES PATENT OFFICE. 
JoHN L. CREVELING, OF NEW YORK, N. Y., ASSIGNOR, TO SAFETY CAR HEATING. & 

LIGHTING COMPANY, A CORPORATION OF NEW JERSEY. 

ELECTRIC-LIGHTING SYSTEM FOR CARs. 

1,145,468. Specification of Letters Patent. Patented July 6, 1915. 
Application filed May 28, 1908. Serial No. 435,377. 

To all whom it may concern: 
Be it known that I, JoHN L. CREVELING, 

of New York, in the county of New York 
and State of New York, have invented a 
certain new and useful Improvement in 
Electric-Lighting Systems for Cars, as set 
forth in the annexed specification and draw 
ing, forming a part thereof. 
My invention pertains to that class of 

electric lighting systems for cars or other 
moving vehicles in which current is pro 
duced by a generator carried by the car and 
driven by motion derived by the motion of 
said car, and a storage battery is used to 
furnish current when the car is running at 
a low speed or standing. 
The principal object of my invention is to 

provide a system having means whereby the 
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generator may be so driven by the motion of 
the car that when it shall be delivering a pre 
determined output further increase in the 
speed of the car will not cause a correspond 
ing increase in the output delivered by the 
generator, but the energy so delivered will 
remain practically constant within reason 
able limits of speed. I also provide means 
whereby when the batteries shall have be 
come sufficiently charged that their voltage 
shall have increased beyond certain limits 
resistance will be automatically inserted in 
the lamp or translating circuit to compen 
sate for such rise in voltage of the batteries. 
In the drawing Figure I shows a general 

view of the generator and driving mecha 
nism and a diagrammatic view of the re 
mainder of my improved lighting system. 
Fig. II shows a section of one form of driv 
ing pulley mechanism comprehending means 
whereby the generator output is held con 
stant within certain limits. Fig. III shows 
a section of another form of such driving 
mechanism. 

Like numbers in the several figures are 
used to indicate like parts. 
In Fig. I (1) represents an ordinary car 

wheel and (2) the ordinary, axle thereof, upon which is mounted the driving pulley 
(3) by the side of which are placed the 
idlers (4) in a manner as shown and de 
scribed in a patent to me #691359 of Jan 
uary 21st, 1902. 

(5) represents a generator suspended 
from the lower side of the car floor directly 
over the axle (2). This generator is pro 

the rods (7) and arranged in such manner 
that when they are driven in opposite direc 
tions one of the pulleys (6) engages the ar 
mature shaft A. the other pulley (6) runs 
idle and if their directions 
'other one will engage the shaft and its op 
posite will run idle, then if properly con 
nected to the axle the armature may be 
driven in a constant direction regardless of 

vided with driving pulleys (6) carried by 55 

e reversed the 60 

the direction of the motion of the car. The 65 
construction of this type of generator is 
clearly set forth in Patents i-709,848 grant 
ed to me Sept. 23, 1902, and i721,025 grant 
ed to me Feb. 17, 1903. 
An endless belt (8) is looped over one of 70 

the pulleys (6) an PS around the driv 
ing pulley (3) and idlers (4) and then 
looped over the other pulley (6) so as to 
operatively connect the generator with the 
axle. 75 
In my prior patents above referred to they 

generator 5 produces a reversible, intermit 
tent, and variable current, by reason of the 
fact that the pulleys 6 are so connected with 
the axis of the armature that the direction so 
of motion of the car connects the proper 
clutchg, h, and that clutch, together with 
the action of its spring oupon the parts p 
and n, always impart to the armature mo 
tion in the same direction, the pulley at the 85 other end of the armature running idle, as 
fully disclosed in said patents. 
The lead (9) is brought from one termi 

nal of the generator to one side of the stor 
age battery (10) and thence to one terminal 90 
of the lamp switch indicated at (11) from 
the other terminal of which leads the wire - 
(12) to the lamps or other translating de 
vices indicated at (13). The other genera 
tor lead is brought to one terminal of an 95 
automatic switch diagrammatically indi 
cated and this switch 15 is controlled auto 
matically by an electromagnet connected to 
the circuit of the generator in a manner 
well understood by those versed in the use 
of automatic switches of this kind. The 
function of the switch is to close the circuit 
when the voltage of the generator rises to 
the voltage of the battery and to open the 
circuit when its voltage falls a little below 
that of the battery. - 
A switch well adapted to be used in this 

system is shown and described in Patent 

00 

05 



E707768 granted to me on August 26, 1902. 
From the other side of this switch is led 
the wire (16) to one terminal (17) of the 
resistance device (18) from the other ter 

5 minal (19) of which the wire (20) leads 
to one terminal of the resistance device (21) 
from the other terminal of which the wire 
(22) leads to the remaining terminals of 
the lamps or other translating devices, (13). 
The resistance device or regulator (18) 

comprehends the contact member (23) the 
position of which determines the amount of 

10 

resistance (24) that shall be inserted be 
tween terminals (17) and (19) in series with 
the lamp circuit. This movable contact is 
attached to the core (53) of the solenoid 
(54) which is in shunt across the battery 
as by wires (55) and (56) and current in 
the said solenoid tends to raise the core (53) 
against the tension of the spring (57) which 
is adjustable by the means of screw (58). 
The resistance device (21) is an ordinary 

manually operated device which may be 
used to insert more or less resistance (25 

25 in series with the lamps as may be desired. 
In Fig. II (2) represents the car axle, 

(3) the driving pulley (4) one of the idlers 
and (8) the driving belt as shown in Fig. 
I. The pulley (3) is provided with a hu 

80 (26) revolubly mounted upon the sleeve 
(27) fixed upon the axle. The web, (28) of the pulley (3) is provided with perforations 
which engage the webs (29) of the annular 
shoes (30) which face the annular shoes 

35 (31) provided with the webs (32) which en gage perforations in flange (33) carried 
by the hub (34) which is keyed as by the 
key (35) upon the sleeve (27) in such man 
ner that it revolves with the said sleeve, and 

40 is free to move laterally upon the same. The 
compression spring (36) adjustable as by 
the nut (37) engaging the screw portion 

5 

20 

(38) of the sleeve (27) serves to hold the 
faces of the annular shoes (30) and (31) in 

45 close adjustable contact and to force the 
hub (26) against the ball bearing as indi 
cated at (39). In Fig. III (2) represents the car axle, 
(3) the pulley, as shown in Figs. I and II. 

50 The sleeve (27) in this instance is provided 
with flange (40) the perforations of which 
receive the webs (41) attached to the annu 
lar shoe (42) against which is pressed the 
shoe (59) provided with webs (43) engaging 

55 the web portion (45) of the pulley (3) hav 
ing a hub portion (44). The webs (46) en 
gage the openings in the web (45) and carry 
the annular shoe (47) against which presses 
the annular shoe (48) provided with webs 60 (49) engaging openings in the flange (50) 
which by means of spokes (51) is connected to hub (52) which hub (52) is keyed upon 
the sleeve (27) in such manner that it re 
volves therewith and that it may slide lat 5 erally thereon. The spring (36) adjustable 

1,145,468 A. 

as by the nut (37) upon the thread (38 
presses the shoe (48) against the shoe (47 } 
and in this way moves the entire pulley in 
such manner that the shoe (59) is pressed 
against shoe (42) which is held from move 
ment by the web (40). In Figs. II and III sleeves (27) are fixed 
rigidly upon the axles (2) and it is obvious 
that the pulley (3) in Fig. l may be re 
volved without moving axle (2) provided 
sufficient torque be applied to overcome the 
friction between the shoes (30) and (31) 

70 

7 

caused by the pressure exerted through the influence of spring (36), neglecting bearing 
friction, etc. Also pulley (3) in Fig. III 
can be revolved without revolving the axle 
if sufficient torque be exerted to overcome 
the friction between shoes (42) and (59) 
and between shoes (47) and (48) if bearing 
friction be neglected. To facilitate application, upon the car 
axle the sleeve (27) may be split as also the 
pulley (3) and all the other annular parts 
designed to encircle the axle. arrangement it is obviously a very simple 

With such 

80 

85 

90 
matter to separate the members carrying the 
friction shoes and move the shoes sufficiently 
that their radiating webs or projections dis 
engage their supporting member So that 
they may be readily removed and replaced 
by new friction members or shoes which in 

95 

fact are the wearing portions of the driving 
gear. The operation of my improved system of 
electric lighting is substantially as follows: 
Starting with the generator at rest and the 
various devices in the positions indicated in 
the drawing, if the car be started the wheel 
(1) will revolve as will the axle (2) and 
pulley (3), and by means of belt (8) trans 
mit motion to the armature of the gener ator through the instrumentality of the 
pulleys (6) which as before described are 
so arranged that the motion of the arma 
ture will be in uniform direction regardless 

100 

105 

110 
of the direction of the rotation of the 
pulley (3). When the generator shall have reached 
such a speed that its voltage shall be equal 
to that of the battery (10) the switch (15) 
will close and as soon as the generator volt 
age is in excess of that of the battery a cur 
rent will flow through the lead (9) battery 
(10) switch (15) and lead (14) back to the 
generator. A small current also flows 
through the fine winding of the solenoid 
(54) which is connected across the battery 
mains by wires (55) and (56), and the cur 
rent tends to cause the solenoids (54) to 
raise its core (53) and insert resistance (24) 
into the lamp circuit, between terminals 
(17) and (19). If this resistance device or 

115 
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regulator (18) be properly designed and 
proportioned it may be made to remain in . 
the position indicated in the Fig. I through lso 
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out the changes in the output of the gener 
ator from zero to its maximum load pro 
vided the voltage across the battery ES 
shall not exceed a certain predetermined 
voltage which may be necessary to cause it 
to E. its normal charging current under 
normal conditions. If under these condi 
tions the lamp switch (11) be closed current will 'flow through the lamps or translating 

5 

devices in a well known manner, and a fixed resistance may be inserted in the translating 
circuit to cut down the current flowing 
therein, if desired, as by manipulation of 
the resistance device (21). Now if the 
speed of the generator increases, the gener 
ator current will tend to increase and the 

20 

torque upon pulley (3) will increase there 
with. By proper adjustment of the spring 
(36). (see Fig. II) when this maximum de sired output is reached the shoe (30) will 
slip upon the shoe (31) so that, further in crease in the speed of the axle (2) will 
cause no further increase in the speed of 

25 
the generator. Further, the generator out 
put will remain practically constant through 
out further increase in the speed of the car, 
and heat generated by the friction of the 

30 
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shoes or friction members (30) and (31) will be rapidly dissipated by the rotating 
webs (29) and (32). This is also true of 
the other form of the driving gear, shown in 
Fig. III, except that the frictional driving 
contact takes place between shoes (42) and 
(59) and shoes (47) and (48) and the heat 
generated by the friction of such contact is 
dissipated by means of webs (41) and (43) 
and (46) and (49). While running in this 
manner if the regulator (18) be designed as 
above mentioned the said regulator will re 
main practically inert, that is, will not re 
spond to the small changes in voltage neces 
sary to raise the generator output to its 
maximum. If, however, the generator shall 
have so charged the batteries - that their 
voltage shall begin to rise appreciably (in 
some instances this rise will go as high as 
25%) then solenoid (54) will raise its core 
against the action of the spring (57) and 
insert the resistance (24) into the lamp or 50 translation circuit in such manner that the 
high voltage across the battery terminals will not be impressed upon the translating 
devices which will receive approximately 
their normal voltage throughout quite wide 
changes in the voltage delivered by the gen 
erator. Now if the speed of the car and 
consequently the generator decrease until its 
voltage be a little below that of the battery 
(10) the switch (15) will open and cut the 
generator out of the circuit and thus pre 
vent back discharge of the battery there 
through and if the lamps or translating de 
vices still remain in circuit the voltage will 
gradually come down to the normal, and 
as the voltage lowers to the normal the regu 

s: 

lator (18) will cut out the resistance in the translating circuit, gradually as the drop 
takes place. if, the generator be started up 
again the above outlined action will be re peated, etc. . 
I do not wish in any way to limit myself 

to the exact design or construction of any 
of the devices disclosed herein since they are 

fg 

merely chosen to show a system embodying 
my invention, and it is obvious that wide 
departure may be made in details without 
deping from the spirit of my invention. 
I aving thus described my invention what consider novel and desire to piotect by 
Letters Patent is as set forth in the follow 
ing claims. - 

1. The herein described lighting systern 
comprising a driving device, a driving then 
ber thereon, a generator, means for connect 
ing the driving member to the generator, 
and means for connecting the driving uen 
ber to the driving device for controlling the 
speed of said member with reference, to the 
speed of said device. 

2. The herein described lighting system 
comprising a driving device, a driving mem 
ber thereo, a generator, means for connect 
ing the driving device to the generator in 
cluding mechanism. for insuring unidirec 
tional drive of the generator regardiess of 
the direction of movement of said member, 
and means for connecting the driving nea 
ber to said device. to control the spead of 
said member with reference to the speed of said device. 

3. The herein described lighting system 
comprising a driving device, a driving anem 
ber thereon, a generator, means for connect 
ing the driving member to the generator 
to operate the same, a translation circuit is 
supplied by said generator and including 
a battery, means in said circuit dependent 
upon the battery for controlling the circuit, 
and means for connecting the driving men 
ber and the driving device for controlling 23: 

73 
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35 

the speed of said member with respect to 
said device. 

4. The herein described lighting system 
comprising a driving device, a driving mem. 
ber thereon, means for connecting said de 
vice and said member for controlling the 
speed of said member with reference to the 
speed of said device, means for connecting 
said member to the generator including 
mechanism for insuring unidirectional drive 
of the generator, a translation circuit sup 
plied by the generator including a battery, 
and means dependent upon the battery for 
controlling said circuit. 

5. The herein 
comprising a generator, a drive shaft, a 
pulley loosely mounted upon said shaft, an 
nular friction plates carried by the pulley, 
a hub mounted upon the shaft to rotate 
therewith, a friction plate carried by the hub 

described lighting system 
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4. 

to engage the first named friction plate, and 
resilient means for operating said friction 
plates in engagement with each other. 

6. The herein described lighting system 
comprising a shaft, a pulley loosely mounted 
thereon, a friction plate carried by the pull 
ley, friction plates mounted to rotate, with 
the shaft, resilient means for holding said 
friction plates in contact with each other, a 
dynamo having an operating shaft, a pair 
of pulleys on said shaft, a belt engaging all 
of said pulleys, and mechanism including 
reversely arranged clutches between the gen 
erator pulleys and the operating shaft there 
for to insure unidirectional drive for the 
generator. 

7. The herein described lighting system 
comprising a shaft, a loosely mounted pull 
ley thereon, a friction plate carried by the 
pulley, a friction plate mounted to rotate 
with the shaft, resilient means for forcing 
said friction plates into engagement, the 
generator having an operating shaft, means 
for connecting the pulley to said operating 
shaft, a translation circuit supplied by the 

with the 

1,145,468 

battery for controlling said circuit. 
8. The herein described lighting system 

comprising a drive shaft, a pulley loosely 
mounted thereon, a friction plate carried by 
the pulley, a friction plate mounted to ro 
tate with the shaft, resilient means for main 
taining said friction plates in engagement, 
the generator having an operating shaft, a 
pair of pulleys mounted on said operating 
shaft, a belt passing over all of said pulleys, 
mechanism including reversely arranged 
clutches connecting the generator pulleys 

Relating shaft for insuring E. 
rectional drive of the generator, a transla 
tion circuit connected to the generator and 

generator and including a battery, and 
means in said circuit dependent upon the 

30 

35 
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including a battery, and means in said cir 
cuit dependent upon said battery for con 
trolling the circuit. 

JOHNL. CREVELING. 
Witnesses: 

C. J. STOCKLEY, 
E. E. ALLBEE. 

  


