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Be it known that I, Wimriam A, Tor-
BAYNE, & citizen of the United States, and
o resident of Lancaster, in the county of
Erie, State of New York, have invented cer-
tain new and useful Tmprovements in Elec-
trical Systems of Distribution, of which the
following is a specification. ‘

My invention relates to electrical systems
of -distribution and more especially to car
lighting systems in which the main genera-

by the movement of the car

tor is driven

and in which automatic means is employed

to regulate the voltage of the main génera-
tor. - ' .

~ One object of my invention is to provide
a system in which the characteristic or volt-
age of the main generator may be main-
tained more nearly- at the desired value at
substantially all speeds of the car.

. A further object of my invention ig the
provision of a system in which the regula-
tion of the generator is maintained in ac-
cordance with current changes during the
charging of the battery but is maintained in
accordance with voltage changes when the
battery has become substantially charged.

Further objects, features and advantages
will more clearly appear from the detailed
description given below taken in connection
with the accompanying drawing which
forms a part of this specification.

Tn the drawing which shows diagram-
matically a system embodying one form of
my invention, 1 represents the main genera-
tor driven at a variable speed by the move-
ment of the car as by the car axle.

9 represents an auxiliary dynamo driven

from the same shaft as the generator 1 and
connected in series with the shunt field 3 of
the main generator 1. The main gererator
1 is arranged to feed a work circuit 4 and a
storage battery 5 through the mains 6 and 7.
Connected in series in the main 7 is a switch
8 arranged to make electrical connection be-
tween the contacts 9 when the voltage of the
geénerator
For this purpose the switeh 8 is acted upon
by a voltage coil 10 connected directly
across the mains 6 and 7. The switch 8 is
also provided with a coil 11 conmected in
series with the mains 7 in a well known'man-
ner. :

Trrom the switch 8 the cirrent has deveral
paths which it may take in passitig to the

| and 19.

reaches a predetermined value.

work circuit 4 and battery 5. One of these
paths is through the main conductor 12,
resistance 13 and conductor 14. Amnother
path is through the conductor 15 and coil 16.
A1l of the work circuit current, however,
passes through the conductor 17 from the
resistance 13.. Conductors 15 and 17 are
arranged to contact with the resistance 13
at various points by means of contact points
18 and 19. By this arrangement the cur-
rent in coil 16 may be arranged to be re-
 sponsive to the battery current or tothe gen-
erator circuit current or to both, accord-
ing to the positions of the contact points 18'
he conductor 15 iz connected to
the movable member of the switch 8, so that
when the car is stationary and the switch is
open the coil 16 is entirely disconnected and
no current can flow therethrough from the
battery, for if the coil 16 was thus energized
the field coil 20 would be energized in the
wrong direction so that it would not per-
form its proper function of initially caus-
ing the excitation of main generator 1. The
opetiing of the automatic switch 8 prevents
the battery current from flowing back to the
main generator. :

The auxiliary dynamo 2 is provided with
a field 20 having one end connected to the
conductor 7, while its other terminal is con-
nected to the positive side of the battery
through the resistance 21. '

99 represents the core of an electromag-
net upon which is wound the coil 16 and also
a voltage coil 28 which is arranged to be
connected acrdss the mains 6 and 7 at the
proper time. The electromagnet formed by
the coré 22 and the coils 16 and 23 is ar-
ranged to operate a vibrating armature 24
secured at 25 and arranged to make elec-
“trical contact with a terminal 26. The ter-
minal 96 is céonnected with the field coil 20
by means of a conductor 27 while the arma-
ture 24 is connected with the coil 23 and
with the main 6 by means of a conductor 28.
The adjustable spring 29 normally main-
tains the armature 24 out of contact with the
terminal 26. :

29’ is an eleetromagnet connectéd across
the mains 6 and 7 by means of conductors
30 and 31. The magnet 29’ is arranged to
operate an armature 32 electrically connect-
ed to the coil 23 by means of a conductor 33.
The armature 32 is normally held away
from a contact terminal 84 by means of a
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spring 35 and the terminal 84 is connected
to the main 7 by means of conductor 30.
When operated upon by the electromagnet
29’ the armature 32 contacts with terminal

34 and thus connects the coil 238 directly.

across the mains 6 and 7. .

In operation when the system is started
up the coil 20 is excited by current from the
battery in a direction to catde the dynamo 2
to aid the main generator in building up.
This action continues until after the maim
switch 8 is closed.and until the speed of the
main generator increases such that its volt-
age tends to exceed the predetermined value
necessary to give the proper charging cur-
rent. Upon reaching this condition the ar-
mature 24 will close upon contact 26 thus
energizing coil 20 in the opposite direction
and causing the dynamo 2 to act as a coun-
ter machine to materially decrease the field
strength of the main generator and prevent

any turther rise in generator voltage. and:
battery current. The vibrating armature 24
is maintained very near the point.of equilib--
rium by means of the current in the coil 16.-

If the voltage of the main machine tends to
increase the current in coil 16 increases, the

nal 26 thus throwing the field 20 across the
main 6. and 7, causing a material counter-
action by the auxiliary machine 2, so that
the voltage of the main generator tends to
decrease to a very great extent below nor-
Immediately, however, this effect

16 decreases, so that the spring 29 becomes
the more powerful and the armature 24 is

withdrawn. This action continues and the:

rate of vibration of the armature 24 varies
such that the voltage of the main generator
is maintained at a-proper value, in order to
cause a substantially constant current to

flow in the coil 16." Tii this manner & sub<
stantially constant charging current may be

given the battery or the total load on’the
generator may be maintained substantially
constant, this depending on the connection
of the contact terminals 18 and 19. When,
however, the battery has reached a predeter-
mined voltage, indicating that it is suffi-
ciently charged, the electromagnet 29’ at-
tracts the armature 82, so that the coil 23 is
thrown in circuit across the mains 6 and 7.
This action increases the counter-action of

the auxiliary machine 2 so that the voltage

of “the maln generator is somewhat de-
creased, thereby causing the battery to float.
The action of the armature 24 is now con-
trolled substantially by the coil 23 so that
the voltage of the main generator is main-
tained su%
its current output.

By providing a counter-machine 2, and
regulating or controlling the same by means

stantially constant irrespective of:

1,034,537

of .a vibrating armature 24 the current
through the vibrating armature is small, so
that sparking troubles are substantially
eliminated. Furthermore, by regulating the
counter-machine by means of the armature
24 there is no tendency. for the main gener-
ator output to fall off at the higher speeds,
as s the case if the coil 16 were placed di-
rectly on the auxiliary dynamo 2 to regu-
late the same. Furthermore, slight varia-
tions in the air gap or in the density of the
steel casings of the machine do not affect
the characteristics, since the characteristics
of the machine are properly maintained by
the vibrating armature 24 and the coils 16
and 23. ) ‘

With this system also the generator will

-put up its full output at much slower speeds,

since no counter-electromotive force is in-

.cluded in the main circuit until the gener-
‘ator output exceeds the predetermined value. -
That is, the :closing of the main switch 8
“does not-cause the dynamo 2 to become a
‘counter-machine as would be the case if the
“coil’ 16+ were directly upon the same, But
“the ‘dynamo 2 only becomes a counter-ma-
-chine when the battery or other current be-

comes excessive.  Furthermore, by provid-

-ing the core 22 and armature 24 the heavy

‘windings which would otherwise be neces-

~sary upon the auxiliary machine 2 are elimi-

nated and the. functions thereof are per-
formed by the smaller windings 16 and 23
upon the core 22, LT '
Although T have described my improve-
ments in great-detail, nevertheless, I do not
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desire. to be limited thereto except as speci-. . -

fied hereinafter in the claims. - Bug
Having fully and clearly described niy in-

vention what I claim as new and desire to

secure by Letters Patent, is: = -~ -

- 1.In an electrical system of distribution,

_a generator, means for regulating the volt-
‘ageof said generator including a vibrating

armature and two coils, one of said coils be-

ing connected to regulate the action of said

armature responsive to current variations of
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the system  until ‘the = generator -voltage -

reaches a predetermined value, and means
for bringing the other coil into operation |
when the generator voltage reaches said pre-
determined value to regulate said armature
responsive to voltage vnriations.

2. In an electrical system of distribution,
a variable speed generator, a storage battery
and work circuit supplied thereby, means for
regulating the voltage of said generator in-
cluding a vibrating armature and two coils, -
one of said coils régulating the action of
said armature responsive to current varia-
tions of the system until the generator volt-
age reaches a predetermined value, and the
other coil being responsive to voltage varia-
tions of the system for regulating the action
of said armature when the generator voltage
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reaches said predetermined value to regulate
said armature responsive to voltage varia-
tions. :

8. In an electrical car lighting system, a
generator driven by the movement of the
car, a storage battery and work circuit sup-
plied thereby, means for regulating the volt-
age of the generator, including a vibrating
armature, and two coils, one of said coils
regulating the action of said armature re-
sponsive to current variations of the system
while the battery is charging and means
responsive to voltage variations for bringing
the other coil into operation to regulate the
action of said armature responsive to volt-
age variations of the system when the bat-
tery has reached a predetermined voltage.

4. In an electrical car lighting system, a
generator driven by the movement of the
car, a storage battery and work circuit sup-
plied thereby, means for regulating the volt-
age of the generator, including a vibrating
armature, and two coils, one of said coils
regulating the action of said armature re-
sponsive to variations in the battery charg-
ing current, and the other coil regulating
the action of said armature responsive to
voltage variations of the generator, and a
switch for throwing said last mentioned coil
into operation when the battery voltage has
reached a predetermined value.

5. In an electrical car lighting system, a
generator driven by the movement of the
car, a storage battery and work circuit con-
nected to be fed thereby, means for regulat-
ing the voltage of the generator including
an auxiliary dynamo in the field of the
generator, a vibrating armature for regu-
Tating the action of said auxiliary dynamo
and two coils, one of said coils regulating
the action of said armature responsive to
current variations of the system while the
battery is charging and the other coil regu-
lating action of said armature responsive to
voltage variations of the system” when the
battery hasreached a predetermined voltage.

6. In an electrical car lighting system, a
generator driven by the movement of the
car, a storage battery and work circuit con-
nected to be fed thereby, means for regulat-
ing the voltage of the generator including
an auxiliary dynamo in the field of the gen-
erator, a vibrating armature for regulating
the action of said auxiliary dynamo, an elec-

a

tromagnet for operating said armature, two e

coils on said magnet, one connected to be
responsive to variations in the battery cur-

rent and the other connected in circuit across

the terminals of the generator to be respon-

sive to variations in the battery and genera-

tor voltage, and an electroresponsive switch
in said cireuit controlled by a coil connected

across the terminals of the generator and.

arranged to throw said secoud mentioned
coil into operation when the battery has
reached a predetermined voltage.

7. In an electrical car lighting system, a
generator driven by the movement of the
car, a storage hattery and work circuit sup-
plied thereby, means for regulating the volt-

‘age of the generator, including a vibrating

armature, and two coils, one of said coils
regulating the action of said armature re-
sponsive fo current variations of the system
while the battery is charging and means for
bringing the other coil into operation to reg-
ulate the action of said armature responsive
to voltage variations of the system when the
hattery has reached a predetermined voltage
and means for disconnecting said first men-
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tioned coil when the voltage of the gemer-

ator drops below a predetermined value.

8. In an electrical car lighting system, a
generator driven by the movement of the
car, a storage battery and work circuit con-
nected to be fed thereby, means for regulat-
ing the voltage of the generator including
an auxiliary dynamo in the field of the gen-
erator, a vibrating armature for regulating
the action of said auxiliary dynamo and two
coils, one of said coils being connected to

regulate the action of said armature respon-

sive to variations in the battery charging
current, and the other coil being arranged
to regulate the action of said armature re-
sponsive to voltage variations of the gener-
ator, and a switch for throwing said last
mentioned coil into operation when the bat-
tery voltage has reached a predetermined
value.

In testimony whereof, I have signed my
name to this specification, in the presence of
two subseribing witnesses.

WILLIAM A. TURBAYNE.

‘Witnesses:
W. H. PATTENDEN,
P. W. Excrisa.
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