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To all whom it may conceri:

Beit known that I, JORN L. CREVELING, of
New York,in the county of New York, State
of New York, have invented an Improved
System of Eleetrical Distribution, of which
thefollowingisacomplete specification,refer-
ence being had tothe accompanying drawing.

My invention relates to improvements in
electrie-lighting systems in which the speed
of the armature driving-shaft is variable, and
partienlarly to electrie-lighting systems for
raillway-ears in which the power is derived
from the axle of the car.

The object of my invention is to provide
for the maintenance of constant voltage
through the mains of the system and for the
prevention of excess of current and especially
by means dependent for its operation upon
the rate of speed of the armature-shaft.

In the accompanying drawing I present a

diacrammatic view of a simpile, and for that
| 5 ple,
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reason preferred, form of embodiment of my
invention. : |

Referring to the numerals on the drawing,
1 indicates the armature, 2 the commutator,
and 3 the field-magnet of any suitable type
of generator, in this instance the one shown

being a differential compound machine hav-

1eld exeit-

ing a series differential-coil 4 and
ing-coil .

0 indicates the armature driving-shaft, and
7 and 8 the respective brushes of the gen-
erator. |

9 indicates one of the generator-leads,
which, communicating with coil 4, i1s led by
the main 10 to one pole 11 of the storage bat-
tery or accumulator 12. From the pole 11
of the battery 12 the main is continued, as
indicated by 13, to the translating device or
lighting system 14, from which 1t returns,
through the main 15, yielding member or le-
ver 16, main 17, pole 18 of the battery, main
19, switeh 20, and main 21, to the brush 8 of
the generator. The lever 16, coustituting a
movable section of the generator-circuit, is
pivoted to a fixed point, as indicated at 25,
and sweeps - successively across the contact-
plates 24 of a variable-resistance device or
rheostat 25. 'The.office of the lever 16 is to
introduce, through successive contacts with
the plates 24, a variable resistance into the
work or translating circuit.

| 16 is in the position shown in the drawing,

the resistance of the rheostat is cut out, and
the lever rested against a stop-pin 20 is nor-
mally held in this position by a spring 27, se-
cured at one end, as indicated at 28, to the
lever and at the other to an adjustment-screw
29, working in a fixed stud 30. The field ex-
citing-coil 5 being connected, as by the wire
31, with the main 9 and by the wire 52, vi-
bratory arm 33, and contact-plates 34 of a
variable-resistance device 35, and wire 36 with
the main 19 is thereby placed across the ter-
minalsof the batteryand also,when theswitch
20 1s closed, across the brushes of the genera-
tor. T'he vibratory arm 33 being pivoted, as
indicated at 38, to a fixed point is adapted by
successively sweeping across the contacts 54
to gradually eliminate the resistance of the
rheostat 35 until the contact 39 is reached,
when the arm 38 is in direct contact with the
wire 36. The lever 33 is provided with a pin
40,which worksin a slot 41, longitudinally dis-
posed in a link 42, pivoted, as indicated at 43,
to the lever 16, the arm 18 and lever 16 being
insulated from each other, as by an insulated
section 44 in the link 42. The length of the
slot 41 is such as that when the end of the

arm 383 reaches the contact 39 the pin 40 en-
gages with the outer end of the slot41. Con-

sequently the further movement in the same
direction of the arm 35 will actuate the lever
16 against the force of its spring 27. ltshould
be noted that the button 45, although in line
with the contact-plates 34 of the rheostat 595,
is not a part of the rheostat, but is insulated
from it. Consequently when the arm 33 18 in
the position shown in the drawing the bat-
tery field-circuit is broken, and it is only at-
ter contact is made between the arm 53 and
the first of the series of contact-plates 34 that
the battery field-circuit, as above deseribed,
is completed. Iy reason of the break 1n the
battery field-circuit waste of the battery en-
erey is avoided when the machine is at rest.

Upon the side of the contact-plate 39 op-
posite that upon which is located the rheostat
35 I provide another rheostat 46, provided
with a series of contact-plates 47. The two

series of contact-plates 34 and 46 are disposed
in the shape of & continuous segment, so that
after the arm 33 passes the contact-plate 89
When the lever | the gradually - increasing resistance of the

55

60

70

75

30

00

ICO




10

(e

20

30

35

40

45

50

55

6o

- curable, as by an abutment-screw 71, to any | sired.

™

rheostat 46 is by the continued movement of | required position upon the shait 6.

the arm 33 inserted into the battery field-cir-
cuit, thereby controlling the excitation of the
generator-field.

It will be apparent fromn the foregoing de-
%cnptlou that 1f the arm 33 be tmned upon
1ts pivot 38 to complete the battery field-cir-
cult the field-magnet 3 may be excited, so that
by rotation of the armature the generator
may be enabled to develop its voltage. It
will also appear that if the movement of the
arm 33 be continued beyond a prescribed
ltmit it will at the same time cut in the rheo-
stat 46 and, actuating the lever 16, introduce
the resistance of the rheostat 25 into the
main. The Introduction of the resistance
of the rheostat 46 will diminish the excita-
tion of the field-magnet 3, while at the same
time the introduction of the resistance of the
rheostat 25 into the main may be made to
prevent excess of voltage in the translating-
circuit. In order, therefore, to accomplish
that object, I prefer to employ means for
making the movement of the arm 33 propor-
tlonate to the speed of rotation of the arma-
ture. This may be accomplished by provid-
ing the armature-shaft with mechanism sub-

btantlally identical in construction with any |

of the well-known forms of speed-governors.
As a simple form of embodiment of such
mechanism I prefer to employ a metallic shell
48, fixed toasuitable prolongation of the arma-
‘rme-shafl} 6. Within this shell are provided
studs50and 51, located equidistantly from the
center. Pivoted tosaid studs, respectively, as
Indicated at 52 and 53, are bell-crank levers
and 55, the arms 56 and 57 of which being 54
preferably united, as indicated at 53, work in
a4 channel 59 in a collar 60, which forms a
part of or is connected with a sleeve 61, that
works longitudinally upon the shaft 6. The
otherarmsoftheleversb4and 55, respectively,
are provided with counterweights 62 and 63,
that are yieldingly united, as by a spring 64,
The rotation of the shell 48 with its Sh&fb §
will tend to separate the counterweights (2
and 63 against the tension of their spring or
springs 64 under the impulse of centrifugal
force. The movement of the counterweights
causes the levers 54 and 55 to turn upon their
respective pivots 52 and 53, and thereby

through engagement of the arms 56 and 57 of

the ]ew ers wuh the collar 60 to move the sleeve
61 longitudinally upon the shaft 6. This
movement of the sleeve 61 may be utilized to
actuate the arm 33, as by the aid of any suit-
able loose connection between the parts. The
connection which I prefer on account of its
simplicity consists of a disk 65 upon the sleeve
61, which works between the two members
606 and 67 of a bifurecated tailpiece 68 upon
the arm 33. 'The movement of the sleeve 61,
occasioned by centrifugal force in the man-
ner specified, may be yieldingly resisted, as
by a coiled spring 69 about the shaft 6 and
seated at one end against a slip-collar 70, se-

| | 704,863

The el-
fective force of the spring 69 may be regu-
lated by the position of the collar apon the
shaft.

The operation of my apparatus is as fol-
lows: Assuming the generator to be at rest
and the mechanical elements to be in the re-
spective positionsshowninthedrawing, when
the armature-shaft 6 begins torotateit willim-
mediately tend to produce movement of the
sleeve 61 in the manner last above specified,
and the spring 64 being weak will, at a very
moderate rate of speed 1n the shatt 6, cause
the arm 33 to make contact with the {irst of
the series of contact-plates 34, thereby com-
pleting the battery shunt-cireuiv and lending
excitation to the field-magnet. ‘T'he employ-
ment of .the rheostat 35 in the battery field-
circuit is to prevent injurious sparking in the
making and breaking of the circuit by the
arm 33, and the full force of excitation 1s
reached when the arm 33 makes contact with
the plate 39. Movement of the arm 83 be-
vond this point inserts the resistance of the
rheostat 46 into the battery field-circuit, pro-
ducing diminution of the field excitation, and
In this way the spring 69 is enabled to defer-
mine thespeed necessary tocause the governor
to begin to cut down the field excitation. It
may be observed in this connection that as
many contact-plates of the variable-resistance
device 46 may be connected directly with
each other without any resistance interven-
ing as may be desirable in order to give the
arm 33 considerable play without varying the
field excitation.
rying the resistance should of course corre-
spond with the variation of speed permissible
between the minimum and maximun current
output from the generator. As the arm 33
makes contact with the plate 89 the disk 05
should begin to compress the spring 69, and,
as specified, the pin 40 at the same time
reaches the outer end of the slot 41. Conse-
quently any further movement in the same
direction of the arm 33 actuates the lever 10,
so as to Insert the resistance of the rheostat
20 into the circult of the translating device
or lamp-circuit. It will have been apparent,
of course, to one skilled in the art that the
battery 12 is designed fto supply the lamp-
circuit except at such times as the generator
1S in proper operation, when it is designed
thatthe generator shall maintain therequired
voltage in the battery and in the lamp-circuit.
1t 1s therefore important to provide means
for closing the switch 20 only at such times
as the voltage of the generator and battery
are approximately equal. Ifor that reason
provision must be made for properly closing
the switch 20, which may be done automatic-

ally by electricity ormechanically. A switch
well adapted for this purpose is shown in
United States Letters Patent No. 644,409, is-
sued to me on Ifebruary 27, 1900; but other
forms of switches may be employed if de-
At the time when the generafor be-
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ging to furnish current to the b&ttery and | proportionately to the rate of speed of the ar-

mains the resistance of the rheostat 25 will
begin to be inseried in the lamp-circuit, and
if the speed of the generator continue to 1n-
crease more resistance will be inserted 1nto
the lamp-cirenit as required and at the same
time resistance will be inserted into the bat-
tery shunt-circuit, which is the field exciting-
circuit of the generator. 'This makes 1t 1m-
possible for the current of the generator to
increase with the speed of the shaft 6 beyond
a certain prescribed limit. If the generator
slow down, the resistance of the rheostat 25
will be cut out and by proper adjustment
the generator operated with full excitation at
the speed necessary to make the generator-
voltage about equal to that of the battery.
If the speed increase again, the operation pre-
viously described will berepeated ; butshould
it greatly decrease or gradually ceme to a
stop the resistance of the rheostat 25 would
oradually be insertfed into the battery shunt-
circuit until the current becomes very weak
and is finally broken without vicious spark-
ing when the arm 33 comes to rest in its po-
sition shown in the drawing.

Animportant advantage of the system here-
in shown and described is found 1n the fact
that by properly constructing the rheostats
25 and 46 and by proper ad]ustmeut of the
cenfrifugal actuating mechanism and the de-
vices operated thereby the voltage upon a
lamp-circuit can be maintained, provided the
load remains practically constant without
any appreciable variation; also, in the fact

that although the battery field-circuit 1s

broken when the generatoris at resta strong
field excitation may be obtained as soon as
the armature is caused to revolve at any ap-
preciable speed, which is the only time when
the field excitation would be of any value.
Thus not only is waste of current prevented
when the generator is at rest, but also until
the speed of rotation of the armature be-
comes avallable.

It is not my intention to limit this inven-
tion to the details set forth in the accompany-
ing sketch, which is only intended to illus-
trate the principle of my invention in its sim-
plest form of embodiment. Not only may a
wide variety of forms of apparatus for cut-
ting in and cutting out the resistance be em-
ployed, but the form of the generator may be
varied. As specified, I illustrate a dilfferen-
tial compound machine. That form 1s pre-
ferred, because a little differential winding
diminishes the accuracy of adjustment re-
quired; but with proper care the form of the
cenerator may be varied as suggested, and
even a plain shunt-machine might be used.

What I claim is—

1. The combination with a generator, stor-
age battery, and translating device in elec-
trical communication one with the other, of a
resistance deviece and codperative movable
member in the work-circuit, and mechanical
means for actuating said movable member

|1

mature of the generator.

2. The combination with a generator, bat-
tery and translating devices, in electrical
communication one with the other, of two
variable resistances, one in the work-circuit
andonein the field-cireuit, movable members
coOperative therewith,and mechanical means
for actuating said members in proportion to
the rate of speed of the generator.

3. The combination with a generator, bat-
tery and translating devices, in electrical
commaunication one with the other, of variable
resistances, one in the work-cireuit and the
other in the field-circunit, movable members
coOperative with said resistances, respec-
tively, and mechanical means for coregulat-
ing the currents in said circnits, respectively,
by correlative movements of said members.

4, The combination with a generator, bat-
tery and translating devices,in opemtwe COM-
munieation one with the othel of a pair of
variable resistances, one in ’Lhe work-cireuit
and the other in the field-circuit, a pair of
movable members coOperative with said re-
sistances, respectively, an endwise-movable
member operatively connected with said
members, and centrifugally-actuated mech-
anism varying in speed with the armature-
shaft of the generator, operatively connected
with the endwise-movable member.

5. The combination with a generator, stor-
age battely and translating de\rlce in clec-
1;110.:11 communication one with the other, of a
field-coil, variable resistances and movable
members inserted respectively into the work
or translating and field circuits, respectively,
insulated, mechanical means uniting said
movable mem? bers, and mechanical means for
actuating said movable members relatively
to the rate of speed of the armature of the
generator.

6. The combination with a wenemtm stor-
age battery and translating dewce., in elec-
trical communication one with the other, of a
field-coil, variable resistances and movable
members inserted respectively, into the work
or translating and field circuits,respectively,
insulated mechanical means uniting said mov-
able members, and mechanical means for ac-
tuating said movable members in successive
order, relatively to the rate of speed of the
armature of the generator.

7. The combination with a generator, stor-
age battery, and translating device, in elec-

| trical communication one with the other, ot a

resistance device and cobdperative movable
member, inserted into the work-circuit, and
centrifugally-actuated mechanism upon the
armature-shaft of the generator, operatively
connected with said movable member.

3. The combination with a generator, stor-
age battery, and translating device, in elec-
trical communication one with the other, and
a field - coil, of resistance devices and me-
chanically - connected, but electrically-insu-
ated, movable members, inserted, respec-

70

75

80

0Q

95

100

105

I10

115

120

125

130




10

I5

20

30

35

40

electrical communication, and a

]

tively, into said work ortranslating and field |

circuits, and centrifugally- actuated mechan-
1Sm eonnected with the armature-shaft of the
generator, operatively connected with said
movable members.

d. The combination with a system of elec-
trical distribution, comprising a generator,
storage battery and transiating devices, in
ield-coil, of
mechanical means for eown'ulabmﬁ' the cur-
rents in the field and work circuits, 1"elat1vely
to the speed of rotation of the armature of the
generator.

10. The combination with a system of elec-
trical distribution comprising a generator,
storage battery, and translating dewces in
eleetmoal communication, and a ﬁeld coil, of
resistance devices in Lhe work and field ecir-
cuits, respectively, and mechanical means of
coregulating the currents in the field and
Work eu*emts through their respective re-
sistances whereby the intensity of the trans-
lating devices may be held pmetwally con-
stant

i1. The.combination with a generator, stor-
age battery, and translating dewce In elec-
br 10&1 communication one with the other-' and
a battery field-coil, of a movable membel in-
tersecting the ﬁeld circuif, means for actuat-
Ing said movable member relatively to the
rate of speed of the armature-shaft of the gen-
erator, and a pair of variable IGSIStcLHOGS op-
eratlvely disposed in the path of movement
of the movable member, adapted respectively
to diminish and increase the degree of re-
sistance in the field-circuit throun*h the con-
tinued movement of said mova,ble member,
substantmlly asand forthe purpose specified.

Thecombination with a generator, stor-
age battery and translating devme in elec-
Lrwal communication one with the other of a
battery field-coil, resistance devices and co-
operative m ovable members inserted into the
translating and field cireuits, respectively,

704,863

a transversely-insulated link, movably se-
cured to one of said members, and loosely
unifted to the other, whereby continued move-
ment of one of said movable members will ac-
tuate the other in successive order, and cen-
trifugally - actuated wmechanism connected
with the armature-shatt of the generator, op-
eratively connected with one of said mov&ble
members, substantially as and for the pur-
pose specified.

13. "he combination with a generator, stor-
age battery and translating device, in elec-
trical communication one with the other, and
a battery field-coil, of resistance devices and
movable members, codperative in successive
order, inserted respectively, into the trans-
lating and field circuits, a loose sleeve upon
the armature-shaft of the generator, opera-
tively connected with one of said movable
members, an adjustably-fixed spring upon
sald shaft opposed to the movement of said

| sleeve,and centrifugally-actuated mechanism

upon said shaft, operatively connected with
sald sleeve, substantially as and for the pur-
pose specified.

14. Thecombination with a generator, stor-
age battery and translating devieces, in elec-
trical communication one with the other, a
battery lamp-circuit being defined between
the battery and translating devices, of me-
chanical means for eﬂulatmn the la,mp cir-
cult by the speed of the ﬂ'enemtm whereby
the voltage of the lamp- cu*cmt 1S ]{epL prac-
tically consta,nt, notwithstanding variations
of the voltage in the generator and generator-
circult, due directly to the said variations in
speed.

In testimony of all which I have hereunto
subseribed my name.

JOIIN L. CREVELING.

Witnesses:
Cras. K. RIORDON,
JOSEPIT J.. ATKINS,
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