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B TG CLZZ whmn it ma J concerm:

 Be it known that I, CEARLES II. KEENEY |
 residing at ] WIllwmlkee, in the county of Mﬂ-f
vaukee and State of Wisconsin, have invent-
-5 ed anew and useful Impmvement in Electric-

- Current Controllers, of which the following is
- a description, mfelence being had to the ac-

ecompanyingdr awings, Whmh area partof this

© Unrrep StaTes

GHARLES H KEENEY OI‘ MIL\VAUKEE

=T wm e ol e m - em -

WISOONSIN. -

ELEGTRIC CURRENT CONTRO LLER

S}?:EC"EFI{GA“‘ION fmmg pa:ct fof Letters Paﬁben.ﬁ No. 677, 360 da,ted. J uIy 2, 1901 o o
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. specification.
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The objectof my inv entwn is to pr ovide an

 improved electric-current controller, and it

. s

.20

30

35
. ment of the msumtmﬂ'—suppmb being ShOW’
‘Fig. 5 is an inverted or under

~ side view of the switch-arm shown in its re-

40
: I‘lff 718 an end viewof a sen‘mental contact-

in section.

- includes novel devices for automa chally con-

trolling an electric current both by regulat-

- ing the amount of amperage of the curlent_'
, the invention be-

and by wholly eutting it o
ing directed chiefly to the form construction,
and arrangement of the novel devmes where-

in and Wllel eby SImphuty of parts and a mini-
mum of expense in construction are secured
with a maximum of strength and durability
- and the highest adaptablhty for and eﬂ"eetwe-_-

ness in. work

- The mvenmon conmsts of the demces dﬂd_
their combma ions, as herein descmbed and

elmmed or the equwalents thereof.

- In the drawings, Figure 1 represents an ele--
'vautlon of my 1mproved devices as secured to
Fig. 2 1san.
~edge view, pmtly in section, of some of the
_dewees shown in front elevabmn in Fig. 1.

and fixed on a vertical support.

Fig. 31is a detail, partly in section, of an elee-—

troman'net and solenoid with related pa,t'ts in-
| Volved in my invention.:
prineipally in outline, of dewces shown in |

- Fig. 41s a side view,

Fig. 3, parts being br oken away and a frag-

lation to other parts in Fig. 1. Fig. 6 is an
elevation of a mmhﬁed form of constructmn

 piece, a number of which contact- -pieces are

~ shown arranged inan arc in Fig. 1.
.a dmmamm‘ule representation “of an electl ic
system in which my improved controller is
indicated as a part thereof, showmﬂ' its 161:1-

tion to an electric system | _-
In the drawings, 1 is a base or support for

B my improved dewees and is preferably aslab

 of slate secured toa wall or other convenient
vertically - disposed support.

This slab of

“tor: eleebrleally
and .insulating the devices may be used, if
In the diagram in Fig. 8 this slab
of slate is mdmated and the electnc system

in which my improved devices are adapted to

be employed are indicated in connection with |
the devices thereon.

Fig. 81s.

preferred.

The line wire or con-

S eratne devwes but is a,l::o an 1nbula,t0r there-. o
“Other means of supporting

fo

ductor 2 leads to a binding-post 3, and thence .

8. A swinging switch-arm 9 is pivoted on

'&nd is in electrlca,l contact with the post §,

‘toabinding-post 4, and Lhewfrom by asolen-
0id-coil 5 about its spool 6, and thence toa
.bmdmw-post 7,and therefrom to & pivot-post -

the switch-arm bﬂmﬂ* so arranged as to beca-

an msulatmw—plate 10, fixed on the slate 1, to

any one of a series of eontaet-pleees 1111, ar-
‘ranged in an arc corresponding with the are

pable of being swung from its contact with '

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-

75

ductor 2 runs to a bmdm#-nost 13 and thence ,l

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-coil 17 about its
spool 18 and to another “contact- -post 19, and

80

thence to a binding-post 20, and from thls post -

by a motor shunt- 0011 10 the line- wwe 2 at the
distant side of the motor 14. -

The several binding-posts, wntactnpleces, :
-.and contact-posts hereinbefore enumerated
‘are mounted and thereby supported and in-
The plate 10, of in-

sulating material, is a mere rest for the free
'ettremlty of the swweh arm 9 and is.pro-
vided as a convenient means of construetwn

‘rather than to leave an elevation on the SHI‘— o
face of the slab 1.

sulated on the slate 1.

The several contact-pieces 11 are. plefer-

ably constr ucted of strips of metal in taper-

ing or segmental form and are arranged in

screw 21, provided with nuts
“The bmdm{r-nuts 23 and 23°

by means of a
22,923, and 232,

90

95

an arc of a circle, their outer ends bemn' se-
cured to the supporting-slate oonvemently-

100

hold the secrew in place in “the slate 1, and

the nut 22 clampsthe contact -piecellin place

RS S]flte serves not only as a support for the op- 1 on the nut 23 at a d1stan.ee from the,slate 1.




" The other and inner extr emlty of the contact-

N piece is provided with a tang 24 and adjacent

~ shoulders 25, and the extremlty of the con-

. ..-.IO

tact-pieceisturned at aright angle to its prin-
cipal plane, whereby the tang 24 is adapted
1o 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 ettremlty of the switch-arm 9
can eontact electrically
at the same time be: f1 ee to pass over them

- 48 the arm is swung alound The contact-

pieces are tapered or in segmental form, the

side edees of the contact-pieces being sub-.

o stantlally in radial lines, being theleby es-

pecially adapted to break contd,et with a ra-
dially-disposed contact memberon the switch-
20

arm synchronously along the extended
straight edge of its conta,etmw sarface.
An iron frame 26 is seculed to the slate 1

o eonvemently by means of screws 27 27 and is

T espectwely
- placed in an aperture in the frame 26 and is |
-~ secured in place therein by an iron screw 28, -
turning through a transverse medial memberj.

30
; armatu re 41.

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,
are wound.- The spool 6 is

929 of the frame into the brass non- maﬂ'netle

tubular axial member of the spool 6 at the

“top of the spool, thus supportmﬂ' the spool

35
»

45

- prevent axial rotatwn of the bar:
~ struction and disposition of the tubular mem-
~_ber of spool 6, the guideway members 32, the
- . _bar 30, and the block 31 are such as to gulde f
59
-~ oid-core vertically in the spool 6. A strip of |
‘metal 33, secured to and thereby insulated on |

55

~ing the coil 17 when the solenoid- -core 1Is at- |
| tmcted and drawn up to the magnetic-pole.
screw 28 when the solenoid is energized elec-
'brmally A Dbrass non-magnetic pin 30* is
fixed in and projects slightly from the end of

60

o dependmg 1emovably from the frame.
iron screw 28, fixed in the iron frame 26, |
serves also as a magnetic pole of the solenmd-
coil 5. A barof soft iron 30, inserted loosely
- 1n 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 msulabmﬂ' material, secmed to

~ the lower end of the ba,r 30, 1s 80 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
The con-

and control the movement of the.bar or solen-

the block 31,1s so formed as to be adapted to

" contact eoncumently at its respective ends } |
| other and corresponding in number and reg-

1stration with the contact- pieces 11 and
hf:-adamted to be engaged releasably by a finger
45, projecting at one extremity from the
| swinging armature 41.

with the contact-posts 16 and 19, shortcircuit-

“bar 30 which contacts with the serew 28

65

when the bar is attracted magnetically there-
“to and so separate the bar and serew 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 -screw 34 turns ver tleally throu gh |

67,360

‘an extremlty of the frame 26 and stupports

- overload of electriec current.

‘with the pieces and | _
is advisably employed on the set-screw 34.

| dial member 29.

f-the movement of the armdture |
understood that when the magnet, consisting
~of the core 38, and the medial member 29are
-energized electrleally by a current of elec-
- trieity passing throughthecoil 17 on the core
18 the armature 41 Wlll be attracted and held -
" to the magnet. |

18 provlded with a

thereon theblock 31 and the bar solenoid-core
30. The set-screw 384 is adjustable, so that

the solenoid-core may be raised or lowered,

making the distance between its upper ex-

| tremlty and the magnetic-pole screw 28 less

or greater, as desired. A scale 35.0n one of

the ways 32 is adapted to indicate the posi-

tion to which the solenoid-core should be ad-

75

justed to be lifted from its position on set-
screw 34 to the serew 28 by a predetermined

A jam-nut 36

A knoborhandle 37, of insulating material, is

‘advisably fixed on the block 31, by means of
‘which the attendant can, if dealred 1ift the
‘block and core, brmn‘mw the ulI’CHlt closer
33 up into contact wmh the contact- posts 16
and 19.

- The spool 18 is mounted ona metal core 38,
1 and this metal core issecured to a projecting
| member 39 of the frame 26 by a screw 40,
turning through the projecting member lnto.

the end of the core axially. The core 3818

“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 eorrespondmg end of the medial mem-
- ber 29 are substarntially in the same plane,
0 as to beadapted to be eontacted by ametal
This armature 41 is supported
“in upright pOSItmn pivotally on the frame 26
by a screw 42, which passes loosely through
The [ an aperture in the armature therefor and
turns into the frame. .
-such that the armature may rest against the
core 38 and the medial member 29 ‘of the

frame, as shown in Flﬂ's 1 and 3, or the ar-

-_ mature may tilt away from the core and me-
A brass screw 43, passing

8o

85

Q0

100

The construction is

through an apermre thereforin the armature L

41, is ﬁxed in the core 35 and serves as a

guide and adjustable non- -magnetic stop for
It will be

IT0

s

The metal smteh arm’ 9, pwoted on and .

Vhdvmﬂ' electric contact with the pivot-post 8,
segment 44, having pe-

ripheral notches at a httle dlstanee from each

segment 44 are so disposed that the switch-

I'arm 9 will be held by the finger 45 in contact

120

125

The notches in the

with any one of the pieces ll to which the -

~switch is moved by the finger entering a cor-
‘responding notch in the segment. o
| of carbon 46, adapted ‘to serve as a contact

-member, contactmﬂ' severally with the con-

A block

130

tact-pleces 11, is mounted on the smteh -arm .




N trlcal connectlon

9 by means of 'O'ulde’ pins 47 fixed in the bldck

of carbon, Whmh pins e*{tend loosely through
‘the smteh-m m 9 and permit of the movement |

of the bloe Ik toward and from the switch-arm

of these contact-pieces 11 or on the plate 10.

10

A spring 48, secured to the switch-arm 9,
 bears against the block 46 and holds it yleld-'
R -A flexible strip of metal
- 49, preferablyof copper,seeured tothe switch-

ingly tO its work.

The_

-1eleas1n0* the armature 41 pel m1tt1n0' the-
‘switch-arm 9, under the tmsmnal offort of
spring 52, to swing around to plate 10, thereby
--openmﬂ the eleetl ic circuit through the motor..

and so as to be con%tantly in the plane of the | In the modified form of devlce shown in

~surface of the contact-pieces 11, which i is also
- theplane of thesurface of the pl&te 10.
~ block 46 rests constantly on some one or more

Carm 9. conveniently by means of the screw 50 |

and to the block 40, maures a constant elec-

~tric connection betﬁ een the switch-arm and

o the block 46;

52, secured at one end to and coﬂed about

'-_-'the post 8,-bears at.its inner end against the
25 switeh- 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'
.30-
- slate and hold it on the post 8 and
against the metal collar 54, fixed on the post
8 thereby forming a sure and constant elec-
R _131 ical contact of the switch-arm with the post.

The strength of the spring 48 is adjustable
by Mmeans of the serew 55 and the nut turn-

spring 52, serving as an expansion-spring, is
adapted to press the switch-arm toward the
firmly

. ing thereon, the screw passing through the
~ spring mnear one extremity, which spring is

40

- fulerumed medially on-a rib projecting from |
The nut on serew 55 is
held against mtatmn by a shoulder on the |

the switch-arm 9.

- spring against which the nut contacts.

Wheu the switch-arm 9 rests on the pla,te

__'10 the cireuit is broken through the line 2.
*When the lineis closed,whichis accomphshed.
- by swinging the swi tch -arm 9 around to any |
- one of the contaet-pleces 11, the armature 41

- will be attracted to the maguet, including the

_.50

.

If, on the other hand while

the switch-arm 9 is. around to and in contaet'
with a contact-piece 11, the current should be-
come ‘100 strong, and thereby overload the
‘line, the solenoid-core 30 will be lifted by such |
excess of current to the magnetic pole-screw
28, thereby bringing the clrcult-closer 3linto
__ eleetmcal contact th the posts 16 and 19 and
ShOI't-GlI'Cllltlnf“ the electromaﬂnet coil 17 z—md

- ‘The metal pins 47, fixed in the
- block 46-and passing through the switch-arm |
9, would ordinarily prowde an electric cir-

'-_cmt but the metal strip 49 insures the elec-

o A handle 51 is secured to |
~ the switch-arm 9 by the serew 50. A spring |-

If the strength
~of the current passing through the line is too
light to hold the armature 4T up to its work,

it mll tilt away from its magnet, and therebv
~ release the segment 44, permlttmﬂ' the arm 9
~ to swing around to the plate 10, and thus.
- break the circuit.

~core 38, and the finger 45 tnll engage the seg- |
ment 44 and hold the switch-arm 9in pGSlth[l
against the torsional action of the spring 52,
‘which tends to throw the arm 9 around to the
- plate 10 and open the cireuit.

l

Fig., 1.

Fig. 6 the notched segment 44 of Fig. 1 is .'
_omltted. and an armature 5G,mounted loosely._ -
‘on the switch-arm 9, is Substltuted for the

ar mature 41 of the form of device shown in
A serew 57 passes loosely through
| _-the armatme medially and turns into the_

switch-arm. Lugs 58 58 on the switech-arm

prevent the armatule from motion rotcbtlvely-
-about the screw 57 as a pivot.

"What I ¢laim as my invention is—

75

So

1. Ina contmller for electric current, an

tromamet—smol 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

iron frame, an electr omagnet-spool and its =
coll mounted on the frame, and a solenoid-
‘spooland its coil suspended on the frame from
amedial bar thereof located between the elec- |

screw through a part of the fmme located be- '
tween the two spools and turning by its

thread into the tubulm amal membel of the
‘solenoid-spool. |

8. In electucal devlees an iron frame a 80~

;1en01d :spool having a tubular non- maﬂ‘netle -

axial member, &nd an iron sScrew thrm,wh a

member of the frame and turning byits thread

100

into the tubular member of the spool andsus-

pending the spool remcvably on the frame,

the secrew being adapted to serve as a mab-'"

| netic pole of the solenoid.

4, Inelectricdevices, aniron fr ame,a solen—-

1_0-5. '

01d-sp001 having a tubular non-magneticaxial

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 %pool on the frame, the screw being adapt-
| ed to serve as a magnetic pole of the solenmd :
and & soft-iron solenm«l -core supported nor-

110

mally on the frame and arranged to travel

vertically in and be guided by the tubulm
member of the solenmd B |
5. In electrical devices, an iron name a SO~

lenoid-spool having a non- magnetic tubular.
‘axial member, means suspending the spool -
onthe 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 cguided in

its movements with the core by ways in the
frame, and means for del]Stlllﬁ' the cme to a

desired position in the spool-tube..

6. In electrical devices, an iron fmme as8o0-
len01d spool having a non- mafrnetlc tubular. .

axial member, an iron mﬂ,ﬂ'netlc spool-screw

in the frame tummﬂ' 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

115

e . |
N B
v,

130

material fixed on the lower end of the core,
and an adj ustable screw in the frame on the.
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‘end of Whmh said block a,ud core are sup-
ported normally, the core ‘being adapted by
"means of the set-screw to be adJusted at a

~greater or less dlstanee from the 11011 mag-
‘netic pole-screw.

7. In electrical dewces an iron frame, an

"'electroman*net coil mounted on the frame, the
eoil havmg lined terminal contact- posts ad-
'Jacent to the frame, a solenoid-eoil mounted
solenoid-core movable end-

in the frame, &
wise in the hollow axis of the solenoid-coil,

‘an insulating-block on the outer end of the

core and an electrlc contact-strip on the in-
sulating-block adapted to be put into contact
with said contact-posts when the core under

‘magnetic energy 1s drawn intfo the solenold- _-
0011 . | | C
- 8. In electrical devwes an mteﬂ'lal iron
“frame, an iron core secured rigidly to theiron
frame, an electromagnet spool and coil on
said core, an armature arranged to contaét
with the f1ee extremity of smd core and with |
a parallel member of said frame, a solenoid
-spool and coil mounted on the same frame, a
solenoid-coremovable endwiseinthesolen mdf |
- 8pool, an insulating-block on the free end of

“the solenoid-core, an electric contact-piece

_30

fixed on the insulating-block, and electric

“contact-posts dlsposed to be connected by the

contact-piece on said insulating-block when

‘the solenoid - core is drawn into its coil by

magnetic energy, the contact-posts being con-

.nected electrically to tel minals of the. elec-f

- tromagnet-coil. .

_35.'_ |

- the part 29, an iron core 38 pa,mllel 1rem'mh 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 connect the em eand

40

member 26 substa,ntmlly at a right angle to

~ the part 29 as magnetic poles.

10. In (,ombma,blon in electrical demces, an

~iron framehavinganintegral projecting mem-
‘ber 26 substanbla,lly at a right angle to the
part 29, an iron core 38 parallel w1th part 29
secured detachably and magnetically to the

~member 26, an electric-coil spool on said

50

.eore, & mova,ble armature adapted to be at-
‘tracted to and to connect the core and the-

part 29 as magnetic poleb, and a brass screw
43 inserted in smd core and passing loosely

35

thmun'h the armature and ser ving as. & non-_-

magnetic guide for the armature.,
11 In electrmal devices, an iron frame pro-

. vided with a core supporting an electric coil,

‘an armature hinged on the frame by a screw

- passing loosely through the armature medi-

60

ally, the armature bemﬂ‘ arranged to contact

with said core and a 113,113 of ’ohe frame as

 magnetic poles and having a finger extension
| _.beyond its hinge adapted to serve as a- “smtch-

locking device.
12.. In electrical devices,; an iron ) frame p1 0-
vided with a core supportmrr an electrie coil;

9. In combination in electrlea,l de\« 1093, an
iron frame having an integral projecting

‘an armature hinged on the frame by a serew
passing loosely throuf‘rh the armature medi-
{ ally, the armature bemﬂ‘ arranged to contact
| 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 switch-

67“‘7;36_6_ L

locking demce, and a swinging switch-arm

adapted to be en aged by the ﬁnn‘er on the

‘armature.
| 13. In electrical devices, a solenmd SpDOl_
1 _prowded with a non-magnetic tabular axial

member, a soft-iron ma,ﬂ'netlc pole in one ex-

tremity of the tubular axlal member,; an iron
solenoid-core movable endwise in the tubu-
lar axial member of the spool and a non-mag-

| provided with a segment havmg notches._“_"
75

80

netic 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 Lhereto by the enerby of the_.
solenoid. -

14. In elwtrlcal devwes,

versely of and seoured medially to the end

of the core, an electric contact-piece mounted
on the insulating-block at a distance from
the core, and an adJ ustable supporting ﬂ*-screw -

beamnﬂ' against the end of the core.
13, In electrical devices, a swinging switch-

& plumllty of pins passing loosely through

the switch-arm, and means for holding the
_' block yleldmwly away from the arm. ;_
17, In electrical devices, aswinging smteh- o
arm, an electric contact-block provided with
& plu rality of pins passing loosely through the
switch-arm, a spring bearing aﬂ'amst the
‘bloek and held adjustably on the arim adapt-
ed to push the block yleldm ﬂ'ly away from the
arm,

~ 18. Inelectrical devwes, a qwm oing smtch—
arm, an electric contact- block prowded with
a plurahty of pins passmﬂ'loosely through the
switeh-arm, a flat spring fulerumed medla,llv:_

on the arm ‘and bearing at one end on the

the spring.

a plurallty of pins passing loosely through the

drm, a post prov1ded with a collar, and a -
spring secured at one end to and coiled abouft
‘the post and bearing against the switch-arm,
the spring acting expanswe] y to hold the arm

to the collar and torsionally to throw the arm
around in one direction laterally. . |
16, Inelectricaldevices, aswinging smtcha»

‘arm, an electric contact- block prowded with

smtch -arm,means for holdm o the bloek yleld- |

solenmd spool .
-prowded with a non-magnetic tubular axial
‘member, a soft-iron magnetie pole in one ex-
tremity of the tubular amal member, an iron
solenoid-core movable sidewise in the tubu-
lar axial member of the spool, an elongated

‘block of insulating material disposed tra,ns-_- |

90 |
9'5.__ :
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block and prowded mth a shoulder at its -
other end, a nut engaged by the shoulder and
& SCrew revoluble in the arm turning into the -
nut and adapted to reﬂ‘ulate t.he strenwth of

125

19.: In electucaldevwes aswinging bmtch- |

arm, an electric contact- block prowded with 130
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bloek

- 20. In electr ical dewoes a seﬂ'mental oon--'
tact-piece provided at one ond with a tang
- and a shoulder dirécted substantially at a
- “right angle to the prlnolpal plane of the con-

| _--‘raot -piece, and means for securing the othe1

20

 iron flamo, an oleetlomaﬂ'uot-spool and its
- coil mounted on the frame, and a solenoid-
spool and its coil mounted on the frame, a

30

medlal bor of the frame bemﬂ‘ looatod be-_

end of the contact-piece to a support |
21. In a controller for electric ourrent an
integraliron frame, an eleotromawnot mount— |
~ ed on the frame, a solenoid. mounted on the
frame and eleetx ically connected to the arma- |-
“ture of a motor, and means adapted to short-
cireuit the eleo‘tromafrnot by an electric over-
~ load of the mot,or-az maturo to a predetel_-
R mmed extent. -

.22, In a oontro]ler for oleotuo ourlent an
| mtoﬂ'ml iron frame, an electromagnet mount- 1
ed on the frame, a solonmd on the frame and
electrically connected fo the armature of a
motor, an armature held magnetically to the
e frame, and means for roleasmﬂ* mawnptwally-
‘the armature by short—clromtmﬁ' the electro--

‘magnet at a prodetermmed overlo&d of tho._’ -
-'motor-armatme I

23 In a contloller f01 oleotmo curr ent, an

' ‘I'

mﬂ'ly a,way from the. alm and a ﬂoxlblo eop-; 1
~per strip oonneoted to the ‘arm and to tho‘

|in presence of two witnesses.

-01d spool - S

24, In a contloller fm electric ourlent an.;
mteﬂ'ml iron frame, an electromagnet a,nd a
_solenmd mounted on the frame, an armature
‘hinged to the fra,me and means for magnet-
_-10&115:' releasing tho armatme by short-ow- R
| _omtmﬂ' the oleotromwnet

25, Iu a controller tor electr Lo cur rent an

for Short-ouomtmﬂ' the electr omaﬂ'net

26, In a controller for electric ourront an.
45
_solenmd mounted on the frame, anarmature
~held magnetically tothe frame, and means for -

| magneticallyr eleasing the armature by short— |

integral iron fr ame, an electr omagnet and a

circuiting the oleetromafrnet

97. In a oontrollor for oleotrlo ourrent an'-

‘integral iron frame alranged o act as mag--

33

4
integral iron frame, an electromagnet and a
oolenmd mounted on the frame, and means

net1o poles .to both an electromagnet a,nd a

‘golenoid attached thereto, and means for
short - ouomtmfr the eloobzomawne‘r by tho

solenoid.
In test1mony whereot 1a
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