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7o all whom it may concern.:

Be it known that I, Joszrm Brsuw, a citi-
zen of the United States, residing at New
York, in the county of New York and State
of New York, have invented certain new
and useful Improvements in Railway Light-
ing Apparatus, of which the following is a
full, clear, and exact description, such as
will enable others skilled in the art to which
it appertains to make and use the same.

This invention relates to electric regulat-
ing apparatus. One of the objects thereof
1s to provide a simple and efficient system
of electrical distribution peculiarly adapted
for lighting railway trains. Another object
is to provide apparatus whereby the output

_of a generator driven at varying speeds can
be properly controlled and regulated for -

charging storage batteries and meeting other
conditions of use in a system of the above
nature. Another object is to provide a train

lighting system in which the current is eco-

nomically used under all conditions of serv-
ice. Other objects will be in part obvious
and in part pointed out hereinafter.

The invention accordingly consists in the
features of construction, combinations of
elements and arrangement of parts which
will be exemplified in the construction here-
inafter set forth, and the scope of the appli-
cation of which will be indicated in the fol-
lowing claims, |

In the accompanying drawings wherein
are shown one or more of various possible
embodiments of the several features of this
invention,

Figure 1 is a diagrammatic plan.

Fig. 2 is a plan, partially in section, show-
ing regulating mechanism.

Fig. 8,is an elevation of the part shewn

“in Fig. 2.
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Similar reference characters refer to simi-

‘lar parts throughout the several views.

Referring now to Fig. 1 of the drawings,

+ there is shown a generator 1, connected in

series with the shunt field 2 of which is a
variable resistance medium 3. The value of
the resistance of this medium is affected by
coils 4 and 5, the first of which is serially
connected in the generator main 6 and the

second of which is bridged across the gen- -

erator terminals to present a field subsfan-
tially proportional to the voltage of the gen-
erator output. This voltage coil as well

1

as the other voltage coils herein have serially
connected therewith resistance elements 7
formed of a material of substantially zero
temperature coeflicient whereby the effect of
variations in temperature upon the resist-

“ance of these voltage branches is rendered

substantially negligible.

. Considering in detail the mechanism act-
Ing upon the variable resistance 8, it is to
be noted by reference to Fig. 2 of the draw-
ings that this resistance comprises a pair of
sets of contacting members, as carbon disks
8, these members and sets being serially con-
nected one with another. These disks,
which are arranged in upright position, abut
at one side against a plate 9, adjustable as
by the screw 10, and at the other side against
a movable pressure plate 11, suitable insula-
tion being provided. ~

Mounted upon the frame 12 is a rotatable
shaft 13 and secured to this shaft is a rock.
ing member 14 pivoted as shown at 15 to
a link 16 which is in turn pivoted to the
pressure plate 11 by the pin 17. These parts
are so disposed as to form a toggle, as indi-
cated in Fig. 3 of the drawings, and as this
toggle is swung into its alined position it
tends to compress the carbons, thus balanc-
ing the increasing resistance to compression
of the carbons by the increasing pressure
exerted by the toggle, as hereinafter noted.

The member 14 is provided with an arm
18 which is adapted to be engaged by an ad-
justable serew 19 upon a lever 90 pivoted at
21 for independent rotation or oscillation.
One end of this last lever is provided with
a dashpot 22 and the opposite end with a
core 23 coacting with the coil 4.

Secured upon the shaft 13 is a lever 24
having at its opposite ends the dashpot 25,
and a core 26 coacting with coil 5.

Suitable springs 27 are provided in such
position as to tend to retract the pressure
plate 11 and adjustable springs 28 and 29
respectively coacting with the levers 20 and
24 to oppose the action of the correspond-
ing solenoids. It will thus be seen that the
lever 20 may swing independently of the
resistance element 3 throughout a portion of
its path, but upon being swung downwardly
to a sufficient degree will interlock with the
arm 18 and reduce the pressure upon the
variable resistance.

By this construction the increasing resist-
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ance to compression exerted by the carbons
as compression progresses may be substan-
tially compensated by the increasing lever-
age of the toggle. The increasing or de-
creasing pull of the sclenoids as the cores
move up and down may be compensated by
the angularity and stretching of the corre-
sponding springs so that, ior a constant
strength or excitation of the solenoids, their
pull is substantially balanced by the me-

+hao

chanical opposition, irrespective of the po-
sition of the regulator in its range. In this

manner the carbons may be compacted to
whatever degree of low resistance Is found
expedient, and may also be opened to pro-
duce as high resistance as may be necessary
to limit the generator voltage without sub-
stantial disturbance of the balance between
the solenoid and the spring, thus giving a
wide variation of resistance according with
predetermined conditions.

Tt will also be seen from the
struction that the spring retracting the
series solenoid may be set to correspond to
any current value desired, Below these cur-
rent values the arm has a tendency to rotate
in a clockwise direction and does not assist
the pull of the voltage solenoid. When the
current exceeds the set value, the series sole-
n0id shaft tends to rotate anti-clockwise,
and so much of the magnetic pull as 1sin ex-
cess of the spring pull is added to the pull
of the voltage coil.

As conducive to a clearer understanding
of the operation of the above features of
this invention, it may be noted that a bat-
tery may be operated to a state ot substan-
tially full charge by applying to its termi-
nals o constant voltage, the effect being to
taper off the charging current until the bai-
tery, when full, 1s taking no material cur-
rent. Such a charge is advantageous in that
injurious overcharging is avoided, since the
fuller the battery becomes the less the
charging current that goes into it. If the
voltage suitable to taper off the charge of
the battery be maintained across the termi-
nals of a battery that is completely dis-
charged an excessively high current would
flow into it. Accordingly, a dominant aim
of thiginvention is to limit the current flow-
ing into the battery, if in a discharged con-
dition, to some predetermined amount, such
as either the limit which is innocuous for
the battery, or the limit which the generator
will withstand, the value of the series coil
may be set to one of these, or some other,
limits.

The above apparatus may be placed upon
any car of the train and in fact this entire
system may be used upon a single car or any
desired portion thereof may be so used, but
in the illustrative embodiment here deseribed
the apparatus above set forth 1s assumed to
be placed upon one car as the tender of the

o
o

asbove con--
&

. to the conductor 32,

field strength of thess

1,841,508

locomoti7e and this portion of the appa-
ratus down to the couplings, diagrammati-
cally indicated at 30, may be referrved to
generically by the letter A. In like man-
ner the apparatus between the couplings 30
and couplings 31 is assumed to be upon an-
other car of the train as B and the remain-
ing portion of the system upon a third car
(.. Moreover the number of cars may be
indefinitely increased by an application of
the principles of this invention.

Tt may heve be noted that the term “car”
is used throughout with a broad significance
to denote any vehicle whether 1t be a loco-
motive tender, passenger coach or otherwise.

Considering now the apparatus upon car
B, which, as above noted, may be placed
upon car A if desired, the mains 6 and 32
ave connected from car A Dby any desired
form of coupling.
rectly throughout the train, whereas the
conductor 6 vasses first to the end of the
irain as ab 83 and then turns upon itself,
making a connection with the various sets of
apparatus in inverse direction with respect
and thus neutralizing
the effect of potential drop throughout the
length of the train.

(onnected across the mains is a potential
coil 84 and it may here be noted that the
torm “coil” is used with a broad significance
to comprehend either a fixed core magnet
or o solenoid and in fact any conductor so
disposed as to present a substantial mag-
netic field. The field of this coil attracts
a cirenit closing switch 35 which upon act-
ing closes the circuit through the coil 36,
also active upon this switch, and thence
through storage or secondary battery 37 to
conductor 32. Leading from this battery 37
is a conduetor 38 which after passing
through a variable resistance device 39 and
a coil 40 leads to a lamp load or other
translating devices 41, the latter being con-
nected between this conductor and the
main 82.

A voltage coil ¢
mechanism, diag:s
thie bell crani i
sure upon a varia
which is serially c¢

acting through suitable
ically Indicated by
ontrols the pres-
tance clement 44
with a voltage
s ihe mains. The
coils 42 and

PO

voiid

45 through suitable wech indicated by
the lever 47 controls the value of variable
resistance element 89 nict according as the
field of coil 42, and consecuently of'coil 45,
increases, the lever 47 cuts more resistance
into the main and tends o veduce the abnor-
mal voltage occasioni ie inerease of the
‘5. An abnormal
uedied in the re-
teli 46 is retracted

decrease of voltage It
verse manner. Lho
by a spring 48 b

Conductor 32 1s led di-

Voltage coil”
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current through the coil 40, above referred
to. There is also provided a voltage coil
49 bridged between the conductor 6 and
the conductor 82 which is adapted upon
the generator being in action to exert suffi-
cient field strength to act of itself to close
the switch. Accordingly, if either current
is flowing to the lamps through coil 40 or
field strength given to coil 49 by the run-

ning of the generator, the switch 46 will be’

closed and the voltage regulating apparatus
rendered operative. But 1f neither of these
conditions-obtain the spring 48 open circuits
the voltage regulating apparatus and deces
away with the drain of current from the
battery through the coils 42 and 45.

The operation of the dynamo regulating
apparatus, it no lamp load were on and the
battery were in a substantially discharge
condition, would be as follows:—Assuming
that the spring opposing the current solenoid
4 were set to conform to the current value
which the generator could stand continu-
ously and that the spring of the voltage
coil 5 were set to such a value as would pass
only a slight current intoc a fully charged
battery, upon the car gpeeding up from rest,
the carbons in the regulator remain in a

highly compressed state, the generator field
strength is nearly the maximum, and at a .
« to the battery and will deliver to the battery

low speed the generator attains sufficient

voltage to equal that of the battery and-

close the main switch 35. This voltage is
materially below that for which the voltage
coil is set, and the voltage remains low until
the battery is partially charged. The volt-
age coil, therefore, does not open the car-
bons. With slightly increasing speed of
the car, generator current flows into the
battery at a rapidily increasing rate until
the value is reached for which the current
solenoid is set, whereupon it moves anti-
clockwise, adds its pull to that of the voltage
solenoid, and begins to open the carbons.
A further increase in speed tends to pro-
duce increasing current, which causes the
series solenoidsto over-balance the regulator,
opening the carbons until the current is
brought back to substantially the set value.
The charge continues in this manner ac-
companied by a rising voltage across the
battery terminals until the point is reached
at which the veltage coil is set. The cur-
rent coil at this point would unbalance the
regulator if the current in it exceeded its
set value, so that as the voltage coil is fully
excited the excess pull of the series coil is
substantially zero. Further charge causes
the battery to maintain the set value of
voltage with a lower current input than that
for which the current coil is set, whereupon
the current arm rotates clockwise, leaving
the voltage coil alone controlling the open-
ing of the carbons. The charge proceeds
from here on at constant voitage and dimin-

,substantially full, at which

_voltage coil alone assumed control.

ishing current valnes until the battery is
point the charge
current remains small. o :
 Assuming that a full load, of lamps or
other translating devices, within the capac-
ity of the generator was thrown on and fed
from a battery in nearly discharged con-
dition, the cycle of operations from the start
of the car would take place as follows:—
The generator would excite and the main

.switch close as before, the voltage rising

until the current into the battery, added to
the current flowing to the transiat'mg de-
vices, reached the value for which the cux-
rent coil was set. This would occur at a
lower voltage than in the previous instance,
since the charging current into the battery
would be less. The current solenoid would
act to control the opening of the carbons as
before, and longer time would elapse before
the voltage rose to the point at which the
From
this point on the voltage will be maintained
constant, causing the battery charge to taper
as before. If at any time during the charg-
ing of a battery starting with no load of
translating devices, such a load be thrown
on, one of two things will occur. If the bat-
tery is still in a state of low charge, the gen-
erator will cease delivering its whole current

only so much as is not consumed by the
translating devices. - If the battery be well
charged and the voltage solenoid be control-
ling the opening of the carbons at the time
the load is thrown on, the load, if small,
will occasion no change as the proper quan-
tity will flow to the battery and the small
additional current will flow to the translat-
ing devices. For a large load, which at the
set voltage would cause the sum of the bat-
tery current and load current to exceed the
set value, the current coil will rock its arm
in an anti-clockwise direction, opening the
carbons and reducing the voltage, and there-
with the battery current, until the latter
added to the load current falls to the set
current value. With the coils set and oper-
ating as above described, in case an unusual
load is added, the regulator will operate to
permit the generator to carry some overload
beyond the current value for. which the
current solenoid is set, since the high cur-
cent will flow at an unusually low voltage,
thus diminishing the usual pull of the volt.
age coil and calling for an unusual condition
on the part of the series coil to make up the
balancing value.

Considering now the action of the system
upon the entire train, it is to be noted that

_the potential across the mains at the point

of connection with the several batteries is
substantially constant, as the short distance
between the generator and the adjacent bat-
teries as upon car B along the conductor 32
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is compensated for by the correspondingly
great distance along the conductor 6. Thusa
slight potential drop in conducter 32 is neu-
tralized in effect by an extreme potential
drop in conductor 6.

Bforeover, with various batteries in differ-
ent stages of charge, bridged across these
conductors, the generator is protected
against an unsafe overload by coil 4 and
each battery takes a share of the current
proportional to its state of digcharge. For
example, if a battery is nearly charged ifs
back E. M. F, will cut down its charging
current to a greater extent than the chargh
ing current is cut down in s battery at a
lower state of charge. The generator is
thus worked to its fullest capacity and the

" charging current automatically divided in
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accordance with the needs of the varicus
batteries. Moreover, as the charges of all
of the batteries approach completion the po-
tential will rise and the current be cut down
in such mamner as to place the generator

‘output under control of the potential coil

and taper off the charges of the various bat-
teries. Any battery having a higher voltage
than the potential difference across the inain
will, of course, be prevented from back dis-
charge by its corresponding main switch.

It will thus be seen that there is provided
apparatus in which the several objecte of
this invention are achieved and the above
and other advantages attained.

As many changes could be made in the
above construction and many apparently
widely different embodiments of this inven-
tion could be made without departing from
the scope thereof, it is intended that ali
matter contained in the above. description
or shown in the accompanying drawings
shall be interpreted as illustrative and not
in a limiting sense.

It is also to be understood that the lan-
guage used in the following claims is intended
to cover all of the generic and specific fea-
tures of the invention herein described and
all statements of the scope of the invention,
which, as a matter of language, might be
said to fall therebetween.

Having described my invention, what T
claim as new and desire to secure by Letters
Patent is:

1. In an axle-driven railway lighting sys-
tem, in combination, a generator having a

“in the presence of

1,241,855

shunt field, a carbon pile regulating resist-
ance in serles with said field, a load circuit
including a storage battery and lamps, two
coils governing said resistance, said coils
having separate cores, and connecting means
between said cores and sald resistance com-
prising coacting levers connected to the re-
spective cores and pivoted coaxially, said
means permitting regulating movement of
one core independently of movement of the
other core while insuring movement of the
first core conjointly with regulating move-
ment of the other core.

2. In axle-driven railway lighting sys-
tems, in combination, a generator having a
shunt field, a carbon pile regulating resist-
ance in series with said field, a load cirvcuit
including a storage battery and lamps, a cur-
rent coil connected in series with the gener-
ator and at least a portion of the load cir-
cuit, a voltage coil connected across the
mnains, sald coils having separate coves, and
connecting means between said cores and
sald resistance comprising coacting levers
connected to the respective cores and pivoted
coaxially, said means permitting regulating
movement of one core independently of
movement of the other core while insuring
movement of the first core conjointly with
sgulating movement of the other core.

8. In axle-driven railway lighting sys-
tems, in combination, a generator having a
shunt field, 2 carbon pile regulating resist-
ance in series with said field, a load circuit
including a storage battery and lamps, a
current coil connected in series with the gen-
erator and at least a portion of the load
circuit, a voltage coil connected across the
mains, said coils having separate cores, and
connecting means between said cores and
said resistance comprising coacting levers
connected to the respective cores and pivoted
coaxially, sald means permitting regulating
movement of said voltage core independently
of movement of saic current core while in-
suring movement of szid voltage cor
jointly with iaving movement of said
current core.

In testimony ~
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Alix my signature,

Witnesses:
Ropert 5.
Lzoxary A.
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