- No. 776,878, . . | PATENTED DEC. 6, 1904.
' W. R, WHITEHORNE

CURRENT CONTROLLING SYSTEM,
APPLIOATION FILED SEPT, 22, 1904,

X0 MODEL,
e e o |
S
3 T [ T 1 ot &
T $__"L L &
3
| * .
L s ' o
B} <5 ¢ C 'éa €s

WITNESSES: . o - {NVENTOR.
Ttoo HLerdo JPllicr R Mhetehorree

- 4

A -
/ ATTORNEYS.




10

20

30

35

40

45

S7c. '7'76,878.

Patented December 6, 1904.

UNITED STATES PATENT OFFICE.

WILLIAM R. WHITEHORNE, OF BETHLEHEM, PENNSYLVANIA.

CURRENT=-CONTROLLING SYSTEMN.

SPECIFICATION forming part of Letters Patent No. 776,878, dated December 6, 1904.
Appiieetien filed Septemher 22, 1904, Serial No. 225,487, (No model.)

To all whom it may concern:

Be it known that I, Wirrram R. WHITE-
HORNE,a subject of the King of Great Britain,
remdmw in Bethlehem, Pennsvlvema hfwe
invented certain Improvements in Current-
Controlling Systems, of which the following
1S 4 epeelﬁeetlon

One object of my invention is to provide a

system for controlling the speed of a motor

by which any desired number of storage-bat-
tery cells may be employed to vary the 1m10-

tor speed in place of a rheostat, as customa-

rily used, it being also desired to so arrange

the electrical connections of the apparatus

that certain of said cells may be used inter-
changeably with an independent group of
eells., thereby always rendering av ailable a
fully - charged battery for Supplymg low-
voltage current for any purpose—as, for ex-
ample, to the key-desk of an organ.

Another object of the invention 1s to pro-
vide a system of the general character above
noted with means for avolding the short-cir-
cuiting of the battery-cells or groups of cells
while the controlling-switch 1s being operated.

A further obJeet of my system 1s to so ar-
range and connect a group of battery-cellsrela-
twely to a motor and supply-mains that a sin-
ole switch may be used for causing the elec-
tromotwe force of the cells to e1the1 oOP-
pose or become additive to that tending to
force current through the motor, a fmthel
object contemplated bemﬁ' to provide a switcn
by which this end may be accomplished.

- The above objects I attain as hereinafter
set, forth, reference being had to the accom-
panying drawings, in which—

Figure 1 1s a dmwmmmatle view illustrat-

1ng the apparatus and the connections thereet
comprising my improved system, and Fig.
is an elevation of one form of switch Whlch
may be employed to replace certain of the ap-
paratus shown 1n Fig. 1.

In the above drawings, A represents a mo-
tor, having one terminal connected to a main

. switeh B. mterpesed between 1t and current-

supply mains, the second terminal of said mo-
tor being connected to a contact ¢ of a com-
bined switch and pole-changer C. ‘T'wo other

contacts ¢ and ¢ of said switch are both con-

nected to the second terminal of the main

switch B, while of the two contacts remaining
one of them. ¢, 1s in connection with the
pivotal point of a battery-controlling switch
D, while the other, ¢, connectsto the last of a
seriesof battery-cells, hereinafter referred to.

The movable parts of the switeh C consist
ef two pivoted bars ¢' and ¢, having a link

" whereby they are connected and compelled

to move tocether, the first of said bars, ¢,
being extended on "both sides of its pivot, so
as to engage e1the1 ot the contacts ¢ and ¢ or
the contacts ¢ and ¢. The bar ¢ extends
tfrom 1ts pivotal peint so as to engage either
of the contacts ¢ or ¢.
The switch D consists of a pivoted arm d,
having a number of contact-buttons d’, -, :
A and d ! placed in the arc of a circle. Of
these buttons those indicated by the letter ¢’
are respectiv ely connected to dlffel ent pemts
of a series of battery-cells ¢, ¢, ¢, and ¢,
whose individual members are eonneeted n
series. The buttons indicated by the letter
d* are attached to different points of a bank
of resistance F. one end of said resistance be-
ing connected to the last of the series of bat-
tery-cells.

The button & is connected to the battery-
cells ¢, and there is extending from the same
point a connection to one of the pivotal points
of a four-pole double-throw switch (. With-
out describing in detail the connections of
this switch it may be noted that it is so con-
structed that two of its four pivotal terminals
are connected by two lines ¢ and ¢’ to some
form of current-utilizing apparatus, such as
the keyv-desk of an organ, while the remain-
ing pivotal terminal of said switch 1s connect-
ed to a line joining the pivotal terminal of the
bar ¢® of switch C and the contact-button *
of switech D. Four of the clip-terminals of
switch G—two on each side of its pivotal ter-
minals—are connected to a group of battery-
cells ¢, while four other terminals, also ar-
ranged in sets of two on each side of the piv-
otal terminals of the same switch, are con-
nected to a second group of cells ¢

Bodies of resistance f, /7, f . and F° are
respectively eonneeted m ser 1es with each
oroup of the cells ¢, ¢, ¢, and ¢ in order to

prevent excessive flow of current when each
group 1s short-circuited by the arm ¢ of
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switch D temporarily resting upon two of
the contacts ¢’ as said arm 1is moved thr ough
118 various positions.

Under operating conditions, with the
switches C, D, and G in the 1’.)0%1t10ns qhown
and the oroups of cells ¢, &, ¢, ¢', and ¢’ con-
nected to force current through the motor in

the direction opposite that in which the cur-
rent from the supply-mains tends to flow, 1t
will be seen that current from the positive
one of said supply-mains will pass through
the motor, through bar c‘* of switch C, arm ¢
of switch D and bar ¢ of switeh C to the
negative supply-mfun. At the same time 1t
will be noted that current from the battery ¢
will flow through two of the blades of switch
(x, through lines ¢ and ¢’ to the key-desk of
the organ.

If it be desired to diminish the speed of
the motor for any reason, this may be done
by moving the arm ¢ of switch D into en-

gagement W1th one of the contact-buttons .
Under these conditions current after pass-
ing through the motor will flow through arm
d, through one or more of the batteries ¢, ¢,
and ¢, one of the blades of switch Gz, battery
¢, and the second blade of switch G, bar ¢’ of
switch C, and so to the negative supply-main.

Since, as above noted, the electromotive
force of the batteries 1s opposed to that of
the current-supply mains, the current flow-
1ng through the motor will be reduced. The
bank of resistance I is employed to avoid a
oreat multiplication of batteries, and if the
blade d of switch D be brought into engage-
ment with one of the contact-buttons * more
or less of this bank of resistance is placed in
series with the batteries.

- After the motor has been operated and the
battery ¢ permitted to discharge in supplying
the lines ¢ and ¢’ with current for a prede-
termined time the switch G 1s thrown so as
to bring the blades into engagement with the
second set of terminals, thereby substituting

5 the battery ¢ for the battery ¢ on the lines ¢

and ¢" and placing the battery ¢ in connection
with the switch D, so that its electromotive
force opposes the applied electromotive force
of the line-current. By this means said lat-
ter battery will be chareoed, with the result
that even though the motor be worked at a
relatively high speed and, as in the case of an

organ, the keys be rapidly operated at short .

intervals, soas to cause considerable discharge
of the battery ¢, the throwing of switch G so
as to place the battery ¢ in circuit with the
lines ¢ and ¢ will permit said latter battery
to discharge and will place the former battery
in connection with the current-supply mains
through the motor, so that 1t will be charged
at the same time that it regulates the speed
of said motor.

If for any reason it be desired to greatly
overload the motor for a short period of time,

65 the operation of the pole-changing switeh C

776,878

I will bring its bar ¢' into echeagenient with con-

tacts ¢ and ¢ and its bar ¢’ into engagement
with contact ¢, thereby so connectinge the va-
rious cells of the battery that their electro-
motive foree will become additive to that of
the current-supy

]Iy mains, the path of the cur-
rent bemmg from the po'%iti\fe %Llp})l\hl]’htiﬁ@
through the motor to bar ¢ of switeh C,
t11r0u011 ‘%Wlt@h (o, battu v ¢ to switch (+, b‘LL
teries ¢, ¢, o, and ¢ to contact- button ¢,
t 1:r'01,10h bar ¢' to contact-button ¢, and so to
the negative supply-main.

If desired, the bodies of resistance 7' to 77,
inclusive, may be omitted and a switeh-blade
similar to that shown in Fig. 9 be employed
1n place of the blade « of switech D. In this
case there is a main blade «°, which is not
long enough to engage the contact-bhuttons ot
the switch, but which has pivoted to 1ts end an
auxiliary contact-piece «°, pointed at one end so
asto engage but one of the eylindrical surfaces
of said buttons at the same time. There is a
spring ' connected between the other end of
the auxiliary blade and the blade ¢”, so that as
sald main blade 1s moved the auxihary blade
" passes from one contact-button to the next
in an exceedingly short time without electrice-
ally connecting them, and yet not opening the
motor-circuit for a sufliciently long time to be
injurious or objectionable.

I elaim as my invention—

1. Asystemincluding amotor having means
for connecting 1t to current-supply mains, a
battery or group of batteries in cireuit with
the motor, a banlk of resistance 1n series with
the battery, a switch for causing the electro-
motive foree of the battery to hecome either
added to or subtracted from that of the cur-
rent-mains, and means for varying the amount
of resistance and the amount of battery in cir-
cuit, substantially as described.

2. Asystemincluding a motor having means
for connecting 1t to current-supply mains, a
battery or group of hatteries and a switeh for
causing the electromotive force of the battery
to become either added to or subtracted from
that of the current-mains, with a second
switch for controlling the number of cells n
circult, substantially as described.

3. Thecombination ofamotor having means
for connecting it to current-supply mains, two
batteries, a line to be supplied with current
and a switech for connecting either one of the
batteries either to the motor or to the said
line, substantially as deseribed.

4. A system including amotor having means
for connecting 1t to current-supply mains, a
battery including a number of groups of cells,
a line to be supplied with current, a switch for
connecting certain of the battery-cells so that
thelr electromotive force 1s opposed to that
of the supply-mains, with a second switch for
connecting either of two of the oroups of cells
to the Iine to be supplied with current, sub-
stantially as described.
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5. The combination of amotor having means |

for connecting 1t to supply-mains, a battery,

a bank of resistance, a switch for connecting
S‘ud battery to the motor so that its electx 0-
motive force will oppose the normal flow of
current through the motor. a controlling-
switch including a series of contacts connect-
ed to various points of the battery and resist-
ance, and a contact-arm for said contacts for
varying the number of cells and the amount
of resistance in circult, substantially as de-
seribed. N

6. Thecombination of amotor having means
for connecting it to supply-mains, a battery,
a switeh for connecting any desired number
of battery-cellsin circuit with said motor, with
a second switch connected to either cause cur-
rent to pass through the first switch in a di-
rection to oppose the electromotive force of
the battery or to cut out said first switch and
cause the electromotive force of the battery
to act with that of the supply-mains, substan-
tially as described.

7. The combination with a motor connected
to supply-mains, of two batteries, a line to be
supplied with current and a switch construct-
ed to connect one battery with the said line
and the other battery to the motor so that its
electromotive force will be opposed to the
current flowing through said motor, substan-
tially as descrlbed

3" The combination with a motor connected
to supply-mains, of two batieries, a line to be
supplied with current and a switch construct-
ed to connect one battery with the said line
and the other battery to the motor so that its
electromotive force will be opposed to the cur-
rent flowing through said motor, said switch
including means whereby the said batteries
may be 1*1terchanoed with each other, sgub-
stantially as deseribed.

9. The combination with a motor connected
to supply-mains, of two batteries, a line to be
supplied with current and a double-throw
four-poleswitceh, having connections such that
the batteries may be interchanged relatively
to the remainder of the apparatus by operat-
ing said switch from one position to the other,
substantially as described.

10. A system including a battery composed
of a number of units, and a controlling-
switch having a series of contacts respectwelv
connected to said units, said switch including
a movable arm of a length insufficient to per-
mit it to engage said contacts, a bar pivotally
carried on said arm, with a spring tending to
hold said bar in a definite position on said
arm, substantially as described.

11. A system including a battery composed
of a number of wunits, and a controlling-
switch having a series of contacts respectively
connected to said units, said switch including
a movable arm of a length insuflficient to reach

to said contacts, a bar pivoted to said arm and
projecting beyond the end of the same so as .

3

to engage the said contacts, and a spring
tending to retain said bar in a definite posi-
tion, substantially as deseribed.

12. A system including a battery composed
of a number of units, a controlling -switch
having a series of substantially evlindrical
contacts respectively connected to said units,
said switch ineluding an arm mounted so as to
be movable adjacent to said contacts, a bar on
sald arm having at one end two contact-faces
at an angle to each other and placed to engage
the cylindrical surfaces of said contacts, and
a spring acting on the bar and tending to re-
sist movement thereof past the respective con-
tacts, substantially as described.

18. A system including three groups of bat-
tery-cells, a line to be supplied with current,
a motor, and current-supply mains, with
means for connecting either of two of the
oroups of cells to the line to be supplied with
current and the remaining group of cells, with
the third group of cells and the motor, to the
supply-mains, substantially as described.

14. A systemincluding threegroups of bat-
tery-cells, a line to be supphed with current,
a motor, and current-supply mains, wuzh
means for connecting elther of two of the
oroups of cells to the line to be supplied with
current and the remaining group of cells, with
the third group ot cells and the motor, to the
supply-mains, and means for varying the num-
ber ot cells of the third group in circuit, sub-
stantially as deseribed.

15. A system including three groups of bat-

tery-celis, a line to be supphed with current,
a motor, current-supply mains, means tor con-
necting uther of two of the groups ot cells to
the line to be supplied with current and the
remaining groups of cells with the motor, to
the supply-mains, the connection of said re-
maining groups of cells to the supply-mains
including means whereby their electromotive
force may be either added to or subtracted
from that of said supply-mains, substantially
as deseribed.

16. A system including three groups of bat-
tery-cells, a line to be supplied with current,
a motor, current-supply mains, means for con-
necting either of two of the groups of celis to
the line to be supplied with current and the
remaining groups of cells with the motor, to
the supply -mains, the connection of
maining groups of cells to the supply-mains
including means whereby their electromotive
force may be elther added to or subtracted
from that of sald supply-mains, with means
for varying the number of cells of the third
oroup in circuit, substantially as described.

In testimony whereof I have signed my name
to this specification in the presence of two sub-
scribing witnesses.

WILLIAM R. WHITEHORNI.

Witnesses:

Frank L. TiBBETTS,
GrEorcE F. EwELL.

70

75

30

0o

95

100

105

IYO

IIS

md re-

120

I25




	Drawings
	Front Page
	Specification
	Claims

