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UNITED STATES

PaTeENT OFFICE.

CHARLES H. KEENEY, OF MILWAUKEE, WISCONSIN,

ELECTRIC-CURRENT CONTROLLER.

SPECIFICATION forming part of Letters Patent No. 677,360, dated July 2, 1901.
Application filed May 6,1901, Serial No, 58,886, (No model.)

To all whom it may conecerm:

Be it known that I, CHARLES H. KEENEY,
residing at Milwaukee, in the county of Mil-
waukee and State of Wisconsin, have invent-
ed anew and useful Improvementin Electric-
Current Controllers, of which the following is
a description, reference being had to the ac-
companyingdrawings, whicharea partof this
specification.

The objectof myinventionis to provide an
improved electric-current controller, and it
includes novel devices for antomatically con-
trolling an electric current both by regulat-
ing the amount of amperage of the eurrent
and by wholly eutting it off, the invention be-
ing directed chiefly tothe form, construection,
and arrangement of the novel devices where-
in and whereby simplicity of parts and a mini-
mum of expense in construction are secured
with a maximum of strength and durability
and the highest adaptability for and effective-
ness in work. _

The invention consists of the devices and
their combinations, as herein deseribed and
claimed, or the equivalents thereof.

In the drawings, Figure 1 represents an-ele-
vation of myimproved devices as secured to
and fixed on a vertical support. Fig.2 isan
edge view, partly in section, of some of the
devices- shown in front elevation in Fig. 1.
Fig. 8is a detail, partly in section, of an elec-
tromagnet and solenoid with related partsin-
volved in myinvention.  Fig.4isasideview,
prineipally in outline; of devices shown in
Fig. 3, parts being broken away and a frag-
ment of the insulating-support being shown
Fig. 5 is an inverted or under
side view of the switch-arm shown in its re-
lation to other parts in Fig. 1. Fig. 6isan
elevation of a modified form of construetion.
Fig. 7is an end view of a segmental contact-
piece, a number of which contaet -pieces are
shown arranged inan arc in Fig. 1. Fig.81s
a dmwlammwtle representation of an electue
system in which my improved contreller is
indicated as a part thereof, showing its rela-
tion to an electric system.

In the drawings, 1 is a base or support for
my improved devices and is preferably a slab
of slate secured to a wall or other convenient
vertically - disposed. support. This slab of
slate serves not only as a support for the op-

erative devices, but is also:an insulator there-
for electrically.
and insnlating the devices may be used, if
preferred. In the diagram in Fig. 8 thisslab
of slate is indicated and the electric System
in which my improved devices are adapted to
be employed are indicated in connection with
the devices thereon. The line wire or eon-
duector 2 leads to a binding-post 3, and thence

Other means of supporting .

50

toabinding-post 4, and therefrom by asolen- -

oid-coil 5 about its spool 6, and thence to a
binding-post 7, and therefrom to a pivot-post
8. A swinging switch-arm 9 is pivoted on
and is in electrical. contact with the post §,
the switch-arm being so arranged as to be ca-
pable of being swung from its contact with
an insulating-plate 10, fixed on the slate 1, to
any one of a series of contact-pieces1111, ar-

-ranged in an are corresponding with the arc

of motion of the free extremity of the arm.
These several contact-pieces are connected
electrically to each other by resistance medi-
ums 12, as coils of wire or otherwise, and from
the last contact-piece 11* the line wire or con-
ductor 2 runs to a binding-post 13 and thence
to and is continued beyond a motor 14. A
shunt line or branch conductor 15 leads from
a contact-piece 11 to a contact-post 16, and
thence by an electromagnet-¢oil 17 about its
spool 18 and to another contact-post 19, and
thence to a binding-post 20, and from thls post
by a motor shunt- (;011 to the line-wire 2 at the
distant side of the motor 14.
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The several binding-posts, (,ontact»pleees, ,

and contact-posts hereinbefore enumerated
are mounted and thereby supported and in-
sulated on the slate 1. The plate 10, of in-
sulating material, is a mere rest for the free
extremity of the switeh -arm 9 and is. pro-
vided as a convenient means of construction,
rather than to leave an elevation on the sur-
face of the slab 1.

The several contact-pieces 11 are prefer-
ably constructed of strips of ‘metal in taper-
ing or segmental form and are arranged in
an arc of a circle, their outer ends being se-
cured to the supporting-slate conveniently
by means of a serew 21, provided with nuts
22,23, and 23%, ~The binding-nuts 23 and 23*

hold the screw in place in the slate 1, and
the nut22 clamps the contact-piece 11in place
on the nut 23 at a distance from the slate 1.-
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The other and inner extremity of the contact-

piece is provided with a tang 24and adjacent
shoulders 25, and the extremity of the con-
tact-piece is turned at aright angle to its prin-
cipal plane, whereby the tang 24 is adapted
to and does enter a recess therefor in the
slab 1, and the shoulders 25 rest on the slab.
By this means the contact-pieces are held se-
curely in position on and preferably away
from the slab and in such manner that-the
swinging free extremity of the switch-arm 9
can contact eleetrxcally with the pieces and
at the same time befree to pass over them
as the arm is swung around. The contact-
pieces are tapered or in segmental form, the
side edges of the contact-pieces being sub-
stantlally in radial lines, being thexeby es-
pecially adapted to break contdct with a ra-
dially-disposed contact memberon the swisch-
arm synchronously along the extended
straight edge of its contacting sarface.

An'i iron f‘ra,me 26 is seeuled to the slate 1

" conveniently by means of screws 27 27 and is

25

therebysupported and insulated. This frame

is so formed as to serve as the support for the
spools 6 and 18, on which the coils 5 and 17,
respectively, are wound.- The spool 6 is
placed in an aperture in the frame 26 and is

~secured in place therein by an iron screw 28,
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turning through a transverse medial member
29 of the frame into the brass non-magnetic
tubular axial member of the spool 6 at the
top of the spool, thus supportmw the spool
depending removably from the frame. The
iron screw 28, fixed in the iron frame 26,
serves also as a magnetic pole of -the solenoid.
coil 5. A bar of soft iron 30, inserted loosely
in the brass non-magnetic tubulm axial mem-

ber of the spool 6, is movable endwise there--

in and serves as the core of a solenoid. A
block 31, of insulating material, secured  to
the lower end of the bar 30, is so formed as
also to be a cross-head adapted to travel ver-

tically between the elongated gnideway mem-
bers 32 32, forming a part of the frame 26, and
prevent axial rotation of the bar.
struction and disposition of the tubular mem-

ber of spool 6, the guideway members 32, the |
- 18 the armature 41 w1ll be attracted and held
' to the magnet.

bar 30, and the block 31 are such as to gulde
and control the movement of the . bar or solen-

metal 33, secured to and thereby insulated on:
the block 81,1s so formed as to be adapted to

" contact concurrent] y at its respective ends
with the contact-posts 16 and 19, short-circuit-

ing the coil 17 when the solenoid-core is at-
tmcted and drawn up to the magnetic-pole
screw 28 when the solenoid is energized elec-
trically. A brass non-magnetic pin 30* is
fixed in and projects slightly from the end of
bar 30 which contacts with the screw 28
when the bar is attracted magunetically there-
to and so separate the bar and screw that the
bar will quickly fall when the electric energy
is cut from the solenoid, and thus prevents

"the bar being held up by any residual magnet-
“ism. A set-serew 34 turns vertically throu gh

The con- |
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an extremity of the frame 26 and supports
thereon the block 31 and the bar solenoid-core
30. - The set-screw 34 is adjusiable, so that
the solenoid-core may be raised or lowered,
making the distance between its upper ex-
tremity and the magnetic-pole screw 28 less
or greater, as desired. A scale 35 on one of
the ways 32 is adapted to indicate the posi-
tion to whieh the solenoid-core should be ad-
justed to be lifted from its position on set-
screw 34 to the serew 28 by a predetermined
overload of electric current. A jam-nut 36

-is advisably employed on the set-screw 34.

A knoborhandle37, of insulating material, is
advisably fixed on the block 31, by means of
which the attendant can, if desired,-lift the
block and core, bringing the circuif - closer
33 up into contact with the contact-posts 16
and 19.

The spool 18 is inounted on a metal core 38,
and this metal core issecured to a projecting
member 39 of the frame 26 by a screw 40,

turning through the projecting member mto,

the end of the core axially. The core 38 is
disposed parallel with the transverse medial
member 29 of the frame 26, the construction
being such that the free end of the core 38

"and a corresponding end of the medial mem-

ber 29 are substantially in the same plane,
S0 as to beadapted to becontacted by ametal
armature 41. = This armature 41 is supported
in upright position pivotally on the frame 26

by a screw 42, which passes loosely through

an aperture in the armature therefor and
turns into the frame. The construction is
such that the armature may rest against the
core 38 and the medial member 29 of the
frame, as shown in Figs. 1 and 3, or the ar-
mature may tilt away from the core and me-
dial member 29. A brass screw 43, passing
through an aperture thereforin the armature

41, is ﬁxed in the core 38 and serves as a
‘ guide and adjustable non-magnetic stop for
- the movement of the armature.
' understood that when the magnet, consisting

It will be

of the core 38, and the medial member 29 are

-energized electmeally by a current of elec-

tricity passing throughtheeoil 17 on the core

The metal switch-arm 9, pivoted on and
having electric contact with the pivot-post 8,
is provided with a segment 44, having pe-

' ripheral notehes at a little distance from each

other and corresponding in number and reg-

‘ istration with the <contact- pieces 11 and
i adapted to be engaged releasably by a finger
45, projecting at one extremity from the
. swinging armature 41.

_ The notches in the
segment 44 are so disposed that the switch-

‘arm 9 will be held by the finger 45 in contact
| with any one of the pieces 11 to which the -
switch is moved by the finger entering a cor-

responding noteh’ in the segment. A block

' of carbon 46, adapted ‘to serve as a contact
- member, contac‘mnv severally with the con-
tact- pleces 11, is mounted on the switch-arm

70

75

8o

85

go

100

105

110

115

120

125

130




I0o

677,560

9 by means of guide-pins 47, fixed in the block
of carbon, which pins extend loosely through
the switch-arm 9 and permitof the movement
of the block toward and from the switch-arm
and so as to be constantly in the plane of the
surface of the contact-pieces 11, which is also
the plane of the surface of the plate 10. The
block 46 rests constantly on some one or more
of these contact-pieces 11 or on the plate 10.

A spring 48, secured to the switch-arm 9,

bears against the block 46 and holds it yleld-
ingly to its work. A flexible strip of -metal
49, preferably of copper;secured to the switch-
arm 9 conveniently by means of the screw 50
and to the block 406, insures a constant elec-
tric connection between the switch-arm and
the block 46 The metal pins 47, fixed in the
block 46-and passing through the switch-arm

-9, would ordinarily provide an electric cir-

20

cuit; but the metal strip 49 insures the elec-
trical connection. A handle 51 is secured to
the switch-arm 9 by the serew 50. A spring
52, secured at one.end to and coiled about
the post 8, bears at.its inner end against the
switch-arm 9 and is adapted as a torsional
spring to throw-the switch-arm 9 around and
hold it yieldingly on the plate 10, resting
against a stop 53, fixed in the slate 1 and the

" spring 52, serving as an expansion-spring, is
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adapted to press the switch-arm toward the
slate and hold it on the post 8 and firmly
against the metal collar 54, fixed on the post
8, thereby forming a sure and constant elec-
trical contact of the switch-arm with the post,
The strength of the spring 48 is adjustable
by means of the serew 55 and the nut turn-
ing thereon, the screw passing through the
spring. near one extremity, which spring is
fulcrumed medially on a rib projecting from
the switch-arm 9. The nut on screw 55 is
held against rotation by a shoulder on the
spring against which the nut contacts.
‘When the switch-arm 9 rests on the plate
10, the circuit is broken- through the line 2.

‘When the lineis closed,which isaccomplished

by swinging the switch-arm 9 around to any
one of the contact-pieces 11,the armature 41

- will be attracted to the magnet, including the

50

- plate 10 and open the circuit.
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core 38, and the finger 45 will engage the seg-
ment 44 and hold the switch-arm 9 in position

against the torsional action of the spring 52,

which tends to throw the arm 9 around to the
-If the strength
of the current passing through the line is too
light to hold the armature 41 up to its work,
it will tilt away from its magnet, and thereby
release the segment 44, permitting the arm 9
to swing around to the plate 10, and thus
break the circuit.
the switch-arm 9 is around to and in contact
with a contact-piece 11, the current should be-

"come ‘too strong, and thereby overload the
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line, the solenoid-core 30 will be lifted by such
excess of current to the magnetic pole-screw
28, thereby bringing the circuit-closer 31 into
electrical contact with the posts 16 and 19 and
short-circuiting the eleetromagnet-coil 17 and

If, on the other hand,while |.

=
(e )

releasing the armature 41, permitiing the
switch-arm 9, under the torsional effort of
spring 52, to swing around to plate 10, thereby
opening theelectric circuit through the motor.

In the modified form of device shown in
Fig. 6 the notched segmert 44 of Fig. 1 is
omitted, and an armature 56, mounted loosely
on the switch-arm 9, is substituted for the
armature 41 of the form of device shown in
Fig. 1. A screw 57 passes loosely through
the ~armature medially and turns into_the
switch-arm. Lugs 58 58 on the switch-arm
prevent the armature from motion rotatively
about the screw 57 as a pivot.

What I claim as my invention is—

1. In a controller for electric current, an
iron frame, an electromagnet-spool and its
coil mounted on the framse, and a solenoid-
spooland its coil suspended on the framefrom
a medial bar thereof located between the elec-
tromagnet-spool and the solenoid-spool.

2. In a controller for electric current, an
iron frame, an electromagnet-spool mounted

on the frame, a solenoid-spool having a non-:

magnetic tubular axial member, and an iron
screw through a part of the frame located be-
tween the two spools and turning by its
thread into the tubular axial member of the
solenoid-spool.

3.  In electrical devices, an iron frame, a so-
lenoid-spool having a tubular non-magnetic
axial member, and an iron screw through a
memberof theframe and turning by its thread
into the tubular member of the spool and sus-
pending the spool remcovably on the frame,
the screw being adapted to serve as a mag-
netic pole of the solenoid.

4. Inelectricdevices, aniron fxame,asolen—
oid-spool having a tubular non-magnetic axial

member, an iron screw through a member of

the frame and turning by its thread into the

tubular member of the spool and suspending.

the spool on the frame, the serew being adapt-
ed to serve as a magnetic pole of the solenmd
and a soft-iron solenonl -core supported nor-
mally on the frame and arranged..to travel
vertieally in and be guided by the tubular
member of the solenoid.

5. Inelectrical devices, an iron frame, a so-

lenoid-spool having a non-magnetic tubular

axial member, means suspending the spool
on the frame, a solenoid-core adapted to travel
endwise in the tubular-axial member of the
spool, a block of insulating material secured
to the end of the solenoid-core and guided in
its movements with the core by ways in the
frame, and means for adjusting the core to a
desired position in the spool-tube..

6. Inelectrical devices, an iron frame, a so-
lenoid-spool having a non-magnetic. tubular
axial member, an iron magnetic spoocl-screw
in the frame turning into the non-magnetic
tubular member of the spool at the top, a so-
lenoid-core movable endwise in the tubular
member of the spool, a block of insulating
material fixed on the lower end of the core,

and an adjustable screw in the frame on the.
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end of which said block and core are sup-
ported normally; the core being adapted by

‘means-of the set-serew to be adjusted at a

greater or less distance from 'rhe iron mag-
netic pole-screw.

7. In electrical devices, an iron frame, an
electromagnet-coil mounted on the frame, the
coil having lined terminal eontact-posts ad-

“jacent to the frame, a solenoid-coil mounted
10

in the frame, a solenoid-core movablé end-
wise in the hollow axis of the solenoid-coil,
an insulating-block on the outer end of the
core and an electric contact-strip on the in-
sulating-block adapted to be putinto contaet
with said contact-posts when the core under
magnetic energy is drawn info the solenoid-
coil.

“8. In electrical devices, an integral iron
fraine, an iron core secured rigidly to the iron
frame, an electromagnet spool and coil on

“said core, an armature arranged to contact
with the free extremity of said core and with

a parallel member of said frame; a solenoid
spool and coil mounted on the same frame; a
solenoid-core movable endwise inthesolenoid-

- 8pool, an insulating-block on the free end of
" the solencid-core, an electric contact-piece

30

fixed on the insulating-bloek, and electric
contact-posts disposed to be connected by the
contact-piece on said insulating-block when
the solenoid -core is drawn into its eoil by
magnetic energy, the contact-posts being con-

nected electrically to tex minals of the elec-.

- tromagnet-coil:
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9. In combinaiion in electrical devi ices, an
iron frame having an integral projecting
member 26 substa,ntially at a right.angle to
the part 29, an iron core 38 parallel with part
29 and secured detachably and magnetically

‘to the member 26, an electric-coil spool on

said core, and a movable armature adapted
to be attracted to and to connectthe coreand
the part 29 as magnetic poles.

10. Incombinationin electrical devices; an

- iron frame havinganintegral projecting mem-

ber 26 substantlally at a right angle to the
part 29, an iron core 38 pamllel w1th part 29
secured detachably and- magnetically to the
member 26, an electric-coil spool on said
core, & movable armature adapted to be at-

tracted to-and to connect the core and the-

part 29 as magnetic poles, and a brass screw

43 inserted in said core and passing loosely |

through the armature and serving as a non-
magnetic guide for the armattire.

11. In electrical devices, an iron frame pro-
vided with a core supporting an electric coil,
an armature hinged on the frame by a serew
passing loosely through the armature medi-
ally, the armature being arranged to contact
with said core and a part of the frame as
magnetic poles and having a finger extension
beyondits hinge adapted to serve as a switch-
locking device.

12.. In electrical devices; an iron frame pro-
vided with a core supporting an electric coil;

677,360

an armature hinged on the frame by a screw
passing loosely through the armature medi-
ally, the armature belnv arranged tocontact
with said core and a part of the frame as mag-
netic poles-and having a finger extension be-
yond its hinge adapted to serve as a swifich-
locking'device, and a swinging switch-arm

provided with a segment having notches.

adapted to be eng :wed by the finger on the
armatuare. }

13. In électrical devices, a solenoid-spool
provided with a non-magnetic tubular axial
member; a soft-iron magnetic pole in oneex-
tremity of the tubular axial member, an iron
solenoid-core movable endwise in the tubu-
lar axial member of the spool and a non-mag-
neti¢ pin in the end of the .core adapted to
contact with the magnetic pole and prevent
the direct contact of the core with the pole
when attracted thereto by the energy of the
solenoid.

14, In electrical devices, a solenoid-spool
provided with a non-magnetic tubular axial
member, a soft-iron magnetie polein one ex-
tremity of the tubular axial member, an iron
solenoid-core movable sidéwise in the tubu-
lar axial menmber of the spool, an elongated
block of insulating material disposed trans-
versely of and secured medially to the end
of the core, an electric contact-piece mounted
on the insulating- bloek at a distance from
the core; and an adjustable supporting-screw
bearing against the end of the core.

15. Inelectrical devices, a swinging switch-
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arm; a post prov1ded Wlth a collar, and a -

spring secured at one end to and cmled about
the post and béaring against the switch-arm,
the spring acting expansively tohold the arm
to the collar and torsionally to throw the arm
around in one direction laterally.

16, Inelectrical devices, aswinging switch-
arm, an electric contact-block provided with
a plurality of pins passing loosely through
the switch-arm, and means for holding the
block yleldlnvly away from the arm.

" 17. Inelectrical devices, aswinging switch-
arm, an electrie contact-block provided with
a plu rality of pins passing loosely through the
switch-arm, a spring . bearing avalnst the
block and held adjustably on the arm adapt-
ed to push thé block yieldingly away from the
arm.

18. Inelectrical devices, a swinging switch-
arm, an electric contact-block provided with
a plurality of pins passingloosely through the

switch-arm, a flat spring fulerumed medially

on the arm and bearing at one end on the
block .and provided with a shoulder at its
other end, a nut engaged by the shonlder and
a screw revoluble in the arm turning into the
nut and adapted to regulate the stren"th of
the spring.

19.- In electrical devices, aswinging switch-

-arm, an electric contact- block prov1ded_ with

aplurality of pins'passing loosely through the
switch-arm,means forholding the block yield-
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ingly away from the arm; and a flexible cop-
per strip connected to the arm and to the
block.

20. In electrical devmes a segmental con-
tact-piece provided at one end with a tang
and a shoulder dirécted substantially at a

“right angle to the principal plane of the con-

tact-piece, and means for securing the other
end of the contact-piece to a support.
21. In a controller for electric current, an

- integraliron frame, an electromagnet mount-

5]

20

25
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ed on the frame, a solenoid mounted on the
frame and electrically connected to the arma-
ture of a motor, and means adapted to short-
circuit the electromagnet-by an electric over-
load of the motor-ar mature to a predeter-
mined extent.

22. In a controller for electric current, an
integraliron frame, an electromagnet mount-
ed on the frame, a solenoid on the frame and
electrically connected to the armature of a
motor, an armature held magnetically to the
frame, and means forreleasing magnetically
the armature by short-circuiting the electro-

magnet at a predetermined overload of the |-

motor-armature.

23. In a controller for electric current, an
iron frame, an electromagnet-spool and its
coil mounted on the frame, and a solenoid-
spool and its coil mounted on the frame, a
medial bar of the frame being located be-

5

tween the electroma0 net-spool and the solen-
oid-spool.

24. In a controller for electric current, an
integral iron frame, an electromagnet and a
soleno1d mounted on the frame, an armature
hinged to the frame, and means for magnet-
ically releasing the armature by sbort-eir-
cuiting the electromagnet.

25. In a controller for electric current, an
integral iron frame, an electromagnet and a
solenoid mounted on the frame, and means
for short-circuiting the electromagnet. '
- 26. In a controller for electric current, an
integral iron frame, an electromagnet and a
solenoid mounted on the frame, an armature
held magnetically tothe frame, and méans for
magnetically releasing the armature by short-
circuiting the electromagnet.

27. In a controller for electric current, an
integral iron frame arranged to act as mag-
netm poles to.both an electromagnet and a
‘solenoid attached thereto, and means for
short - circuiting  the electromagnet by the
solenoid.

In testimony whereof I affix my signature
in presence of two witnesses.

CHARLES H. KEENEY.

Witnesses:
ANNA V., FaUsT,
C. T. BENEDICT.
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