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WILLIAM A. STERN AND HENRY M. BYLLESBY, OF NEW YORK, N. Y., ASSIGN. W 
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LI G H TING CARS BY ELECTR CITY, 

SPECIFICATION forming part of Letters Patent No. 258, 149, dated May 16, 1882. 
Application filed January 16, 1882. (No model.) 

To all vhom, it may concern: 
Be it known that we, WILLIAM A. STERN 

and HENRY M. BYLLESBY, of the city and 
State of New York, have invented an Improve 

5 mentin Lighting Cars by Electricity, of whicln 
the following is a specification. 
The primáry object of this invention is the 

lighting of cars by a combination of generator, 
storage-batteries, and switches for operating 

o the same; and, secondly, to change the circuit 
connections of a dynamo-electric machine au 
tomatically and in such a manner that the 
polarity of the generator remains the same no 
matter which way the armature may be re 

I 5 volved. This allows tlhe armature to be re 
volved by a connection to the wheels of a car 
or locomotive, and the parts work equally well 
when the locomotive or cars are going in eitiner 
direction. 

2 o This invention also provides storage-batter 
ies between the generator and the lights and 
the circuit-changing devices, whereby the gen 
erator is connected with one storage-battery 
or set of coils while the lights are being sup 

25 plied from a second storage-battery. Then the 
circuits are reversed, so that one storage - bat 
tery is being charged while the lights are run 
by the other battery, and the connections are 
changed periodically, so as to insure uniformity 

3o of light, and the lights do not burn dimly 
while the car is stationary. These storage 
coils or batteries are each to be adapted to the 
supply of the necessary current to the lamps 
for any desired period — say -two or three 

35 hours-so that the lights will burn during any 
ordinary stoppage of a train. An automatic 
circuit-breaker is provided between the stor 
age-batteries and the generator, so that the 
current will not react on the generator when 

4o at a state of rest. 
In the drawings, Figure 1 is a diagram of 

the circuit-connections. Fig. 2 is an elevation 
of the circuit-director on the shaft of the ar 
mature. Figs. 3 and 4 are side views of the 

45 circuit-closing springs detached. Fig. 5 is a 
side view, and Fig. 6 is an end view, of the 
commutator or circuit - changer between the 
storage-cells and the generator. Fig. 7 shows 
the circuit-changer in a modified form. Fig. 

8 shows a circuit-changer in the form of a 5o 
S0Ct0r. 
The generator A is to be of any desired 

character, having field-magnets a, a with their 
lielices, a revolving armature, b, on a shaft, c; 
and the circuit-connections are made so as to 55 
pass the whole or a portion of the current 
through the field-helices. The connections are 
represented in Fig. 1, so that the entire cur 
rent passes through the field-helices. The 
current is talken off by commutator-springs d. 6o 
d, which are V-shaped where they rest upon 
the commutator-plates, so that the armature 
may be revolved in either direction ; and we 
remark that the Saidl armature is to be driven 
by a belt or gearing to one of the axles, or by 65 
a wheel kept in contact by a spring with one 
of the car or locomotive wheels, so that the 
armature of the magneto-generator will be re 
volved whenever the car is in motion. The · 
current passes away from the springs d d, and 7 o 
if it went directly through the field-lhelices 
there would be a reversal of polarity of tle 
field-magnets when the direction of rotation 
of the armature is reversed. To avoid this 
we employ the automatic current-director rep- 75 
resented in Figs. 2, 3, and 4. 
Upon the armature-shaft c, near one end, 

there is a screw-tilread, 3, with a plain portion 
at each sidle of the Screw-thread. The nut i 
is made to fit upon the shaft c, and it is guided 8o 
by the rod 4, around which are helical springs 
5 and 6. When the armature is revolved in 
one direction the screw will be revolved, so as 
to cause the nut to move toward the spring 5 
and compress it. When the nut reaches the 85 
end of the screw the shaft and screw continue 
to turn without moving the nunt. So Soon as 
the armature-shaft is revolved the other way 
the spring 5, expandling, compresses the nut 
toward the screw and the screw runs into the 9o 
same, Tmoving the nut the other way, com 
pressing the spring 6, and them, the nut run 
ning off the screw, the nut remains in a fixed 
position un til tlhe armature-slhaft and screw 
are again reversed. The nut carries the cir- 95 
cuit-closing points upon spring-arms, which 
are in pairs, as represented in Fig. 3, and are 
supported by insanlating material between the 
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springs and the nut. There are insulated bind 
ing-Screws k, with separate spring-contacts, 
against which the springs of the nuts are 
pressed in either one direction or the other by 
the action of the nut as it is moved one way 
or the other by the rotation of the armature 
and shaft. The wire from one commutator 
spring is connected to the binding-posts and 
springs 10 and 11, and the other from the 
other commutator-spring to the binding-posts 
and springs 12 and 13. The -- - Wire to the 
field-helices is connected to the binding-posts 
and springs 14 and 15, and the -- wire to the 
fieldl-helices is connected to the binding-posts 
and springs 16 and 17. When the springs 18 
and 19 on the mult are in contact with 11 and 
14 and 13 and 16, respectively, the plus - cur 
rent from 22 goes by 11, 18, 14 to -- - wire 25 of 
the field-helix, and negative current from 23 
goes by 13, 19, 16 to negative wire 24 offield 
helix. When the mult is nuoved tilne other way 
by reversing the direction of rotation of the 
armature, and the currents in the revolving 
armature are also reversed, the -- - current 
goes by 23, 12, 21, and 15 to -- - wire 25, and 
the — - current by 22, 10, 20, 17 to negative 
wire 24. By these devices tlhe magnetism of 
the field-magnets is maintained regardless of 
reversal of the armature-currents by chang 
ing the direction of revolution. The circuit 
wires 25 and 24, after passing through the 
field-helices, or having branchesto such helices, 
continue to the commutators or circuit-chang 
ers; but we place a switch, m, in one wire, 25, 
and use an electro-magnet, l, in a branclh cir 
cuit between 24 and 25. The switch is oper 
ated by the armature of this magnet l. When 
the dynamo-generator is at rest the current 
ceases to fdow and the electro-magnet l, liber 
ates the switch, so that there is no possibility 
of the current from the storage-cells reacting 
on the dynamo-generator to demagnetize the 
field-magnets; but when the generator is again 
Setin action the current in il closes the switcl 
ºm in the circuit to the storage-batteries. 

Let in o represent the conductors leading to 
tlhe lamps. Said lamps may be incandescent 
carbons in multiple arc, or lamps of any other 
suitable character. p and q represent storage 
cells or batteries of any suitable size and clhar 
acter, and in the circuit-wires there are intro 
duced circuit-changers that connect the gen 
erator periodically with first one storage bat 
tery and then the other, and simultaneously 
connect the other storage-cell with the light 
circuit. 

In Figs. 5 and 6, º represents a shaft support 
ed in a frame, and carrying four wilheels, 31 
32 33 34, and said shaft is to be revolved by 
clock-work, or turned periodically a half-revo 
lution by hand or by any suitable means. 
Each of the wheels is made up of two lhalves. 
One halfis ofwood or other non-conductor. The 
otherhalfis of metal. Eightinsulated springs, 
41 42 43 44 45 46 47 48, each being provided 
with a binding-post, are placed in a row, with 

25S, 149 

tlhe ends of the springs resting in pairs on 
the edges of the wheels, and the wheels are 
placed on the shaft ?”, so that a metal half 
wheel coincides with the neXt Wooden half 
wheel, so that on turning the shaft and wheels 
and causing the division between metal and 
non-conducting material to pass below the ends 
of the springs two pairs of such Springs that 
had rested on metal are caused to rest on Wood, 
and the other two pairs that had rested on 
Wood are caused to rest on metal. It is pref 
erable to make the surfaces slightly eccentric, 
as seen in Fig. 6, so that there may be a sud 
den snapping of the springs as they pass from 
One Surface to the other. 
The wire 24 branches to the negative ele. 

ments of the two storage-cells p) and q. The 
conductor o from the lights branches to tlhe 
positive elements of such storage-batteries. 
The wire 25 branches to the binding-posts and 
Springs 44 and 48. The conductor în brancles 
to the binding-posts and springs 41 and 45. 
The negative elements of the batteries are also 
connected to the binding-posts and springs 42 
and 46. When the metal of 32 and 33 is in 
contact with their springs 43 44 and 45 46 the 
current from 25 passes by 44, 32, 43 to storage 
battery p, thence to the wire 24 and generator. 
At the same time the current from q passes to 
lamps by o, 46, 33, 45, and in. When the wheels 
are changed and the metal of 31 and 34 brought | 
into contact with springs 41 42 and 47 48 the 
current from 25 passes to 48, 34, and 47 to 
storage-cells q, thence by 24 to generator. At 
the same time the lamps are supplied from 
storage-cells p) by Wire 0 and through 42, 31, 
and 41 to 2n. A switch at av Stops the action 
of the dynamo-generator by breaking the cir 
cuit when the development of electricity is not 
required. These devices allow for the lights 
being run under all the ordinary circumstances 
of use in cars or on railway-trains; and we re 
mark that one complete apparatus may be 
placed in each car or only in one car or engine 
with the circuit- wires to the lamps running 
through the train. The head-light and rear 
lights may be electric lamps, if desired. 

Instead of the nut i bringing its springs into 
contact fiatwise with contact-springs to tlhe 
binding-posts, the springs may be arranged, as 
illustrated in the diagram Fig. 1, so as to be 
moved along endwise and slide over and rest 
upon contact-studs in a slab of insulating ma 
teria. 

In Fig. 7, I have shown a circuit-changer 
acted upon by friction, instead of the screw 3. 
The shaft c is provided with a double arm, c', 
that is split and provided with a clamp-screw, 
cº, so that more or less friction can be applied 
to the shaft at the eye upon the arm. Stops 
cº and c“ limit the movement of this arm, and 
when the armature-shaft c is turning in the 
direction indicated the pairs of insulated 
spring contact-points Will be in contact with 
the studs 11, 14, 13, andl 16, corresponding to 
the binding-posts similarly marked in Fig. 1, 
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and when tlue armature-shaft is revolved the 
other way the pairs of insulated spring-con 
tacts will be moved with the arm by the fric 
tion of said arm on the shaft, and the circuit 
Connections will be reversed. 
The friction-arms may be used with springs 

like those im Fig. 2, that come together flat 
wise, said springs being arranged as in Fig. 7, 
but nearer together, and the pairs of contact 
Springs being moved by a rocking or oscil 
lating motion given by friction at the eye of 
the arm, as in Fig. 7. 

In place of the frictional arm upon the slhaft 
of the armature being swung by the friction 
thereof upon the shaft, there may be a sector 
forming the circuit-changing devices, the edge 
of said sector being in contact with the arma 
ture-shaft, so as to roll the sector either one 
way or the other, according to the direction of 
rotation, as seen in the detached view, Fig. 8. 

It will be observed that in all instances the 
circuit-changer acts between the armature-lheli 
ces and the line-connections, as well as be 
tween the armature-lhelices and the field-heli 
ces, so that the direction of the current on the 
lines is not reversed by changing the direction 
of the car. 

It will be apparent that the circuit-changer 
wheels may be revolved by a small electric 
motor and gearing that reduces the speed. 

WWe claim as our invention— 
1. The combination, in an apparatus for de 

veloping electric currents, of a dynamo-electric 
generator, mechanism for connecting the same 
to the driving-motor, so that it may be rotated 
thereby in either one direction or the other, an 
automatic circuit-changer operated by the shaft 
of the dynamo-generator, and the circuit-con 
nections, substantially as specified, whereby 
the current is caused to pass in the same di 
rection through the field-helices regardless of 

the direction of rotation of the armature and 
its helices, substantially as set forth. 

2. The combination, with the armature and 
field-helices, of the nut and screw on the arma 
ture-shaft, and the circuit-closing springs and 
Contact-points, brought into action in opposite 
directions by the movement of the nut and the 
circuit - connections to the field-helices, sub 
stantially as set forth, wilhereby the direction 
Of current in the field-helices is not reversed 
When the direction of rotation of the armature 
is reversed, as set forth. 

3. The combination, in an apparatus for 
lighting cars by electricity, of a dynamo-gen 
erator, means for revolving the armature there 
of by a connection to the wheels or axle, auto 
matic circuit - changing devices between the 
field-magnets and the armature, storage-bat 
teries, circuit-changers between the lights, the 
storage-batteries, and the dynam0-generat0r, 
and an electro-magnetic circuit-breaker be 
tween the storage-batteries and the dynamo 
generator, substantially as and for the purposes 
specified. 

4. Tibe circuit-reversing apparatus consist 
ing of the wheels 31, 32, 33, and 34, composed 
of conducting and non-conducting material, 
the pairs of springs bearing on each wheel, and 
the shaft carrying such wheels and means for 
revolving such shaft, the dynamo-generators, 
storage-batteries, and lights or other working 
apparatus, and the circuit-connections to the 
same, for the purposes and substantially as 
Set fortlh. 
Signed by us this 11th day of January, A. 

), 1 SS2. 
WMT. A. STERN. 
H. M. BYLLESBY, 

VWitnesses: M 

GEO. T. PINCKNEY, 
CHAS. H. SMITH. 
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