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-~ To all wham it may concern:
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. the switch can not be partially opened and
“maintained at this -point, causing a con-
tinued and destructive arc at the switch con-
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“tion illustrated. ..
In the preferred eimbodiment of iy inven-
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MOTOR-CONTROLLING DEVICE. .
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Be it known that I, Caarnes K. CArRPEN-

rer. a citizen of the United States, residing

at New York, in the county of New York
and State of New. York, have invented
new and useful Improvements in Motor-

Controlling Devices, of which the following

ig a full, clear, concise, and exact description,

yeference being had to the accompanying

drawing, forming
tion. L |
My invention relates to improvements 1n
devices for controlling electric motors, one
of the objects of my invention being to pro-
vide a compact, cfficient, and durable de-
vice for controlling the starting, stopping
and speed of an electric motor. '
Another object of my invention 1s to pro-
vide a switeh for controlling an electric cir-
cuit which shall have means for insuring a
quick break between its contacts, whereby

a part of this specifica-

tacts. - -

- For the purpose of illustrating my in-

vention I have shown one embodiment
thereof in the accompanying drawings.
In said draivings: Figure 1 is a front ele-
vation of my motor controlling device. Hig.
92 is a detail section showing the manner of

mounting one of the switch members, Fig. 3
15 a rear view of the magnets.

_ Fie.. 4 1s a
section on the line 4—4 of Fig. 3, and ¥1ig, 5

is a diagrammatic view of the circuit ar-

rangement of the embodiment of my inven-

tion I provide a suitable casing 2, which may
be formed of iron ot anv other 1ndestructi-

ble material, for inclosing the variots parts |

of the controller, provided with a removable

~ cover (not shown) to permit access to the in- |
terior thereof.

Suitable securing lugs 3 are
provided at the top of the casing by which

~ the same may be supported in position. The

a0

bb

Jower énd of the casing is provided with an

opening through which extends a removable

bushing 4, having an opening therein to ac-

commodate the
troller. . L

Mounted within the casing 1s a suitable
panel or base 5, which may be formed of
slate, soapstone or like insulating material,
and upon which the various operating parts

operating rod of the con-

e

i

| of the controller are mounted. This base or

panel may be secured in position withim the

casing 2 by means of screws or bolts 6.
The front face of the base or panel 1s pro-

vided with a plurality of pairs of contacts,
7, 8, 9, and 10. The pairs of contacts are
arranged to be bridged by switch members
11, 12, and 13 which may take the form of
metallic disks sunitably mounted upon and
insulated from a vertically extending rod 14,
which passes through the bushing 4, and at
its lower end is connected with an operating

pedal 15 of a sewing machine or the like.

The disks 11, 12 and 13 are loosely mounted
upon the rod 14 and insulated therefrom by
suitable insuldating bushings 16. The disk
13 is formed of iron and is resiliently sup-

| ported in position upon the rod 14, upon

a brass sleeve 17, and rests upon & coiled
spring 18 interposed between the bottom -of
the disk and a flange on_the sleeve. The
coiled spring 19 bears against the top of
the sleeve and a collar 20, secured upon the
rod. The disk 12 rests upon. the colar 20,
and has interposed between it and a sleeve
for the disk 11 similar to the sleeve 1%, a
coiled spring 21, whereby the disk is held
in normal position. The disk 11 1s mounted

' upon a sleeve and has a coiled spring -22

interposed between it and a flange on the
top of the sleeve. A stop collar 23 prevents

the sleeve of the disk 11 from coming off the.
osition of the disks upon the

rod. The disp
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rod with respect to their contacts 1s such -

that when the rod is moved downward the
disk 18 will be the first to engage Tts ‘con-
tacts. The disk 12 will next bridge the pair
of contacts 9 and the disk 11, which mor-
mally

lastly bridge its pair of contacts 8. When

the rod 14 is raised, the order of opening
of the switches will be inverse to their order
of closing. Viz:—the switch member 11
will open first, then the switch member 12
and lastly the switch member 13.
action is obtained by making the normal

distance between the pair of contacts 8 and"
the disk 11 greater than the normal dis-

tance between the pair of contacts 9 and
the disk 12, which distance is greater than

| the distance between the pair of contacts 10

This

90

bridges the pair of contacts 7, will
95

100
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and the disk 18. The rod 14 is raised to nor-
mal position by a coiled spring 24 inter-

posed between a shoulder on the rod and 2
shoulder formed in the bushing 4.

110
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The pair of contacts 10 are mounted upon ,

projecting poles 25 and 26 of a pair of mag-
nets mounted upon the rear of the panel or

base 2, suitable openings in the panel being.

provided to accommodate the poles 25 and
96 of the magnets. The poles are provided
with windings 27 and 28, respectively, aiso
mounted upon the rear of the base or pgmel
9. The opposite pole pieces 29 of the wind-

ings 27 and 28 are preferably triangular in.

shape with the bases of the triangle adjacent
and an air gap 1s

pieces at the base ol the triangles. This

electrically insulates the pole pieces but due.
to the size of the pole pieces at this point,
the resistance in the magnetic circuit caused.
by the air gap is materially reduced. ‘The |

disk 13 is preferably formed of iron and
when the rod 14 is raised to open the switches
the magnetic attraction of the poles 25 and
06 will retain the disk 18 in closed position
until the spring 18.is-compressed. Ihe.up-

ward movement of the rod under the in- |
fluence of the spring 24 moves the shoulder

thereof into engagement with the bottom of

the sleeve 17 and kicks the disk 13 loose |
when it will fly up under the action of the
spring 18 to open the circuit. This pre- |
holding the disk near the contacts .10

vents |
which would cause a continued arc at this
- The base or panel 2 is provided with
suitable binding posts 80, 31, 82

" which:the proper electrical connections may
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be made with the motor and with the supply |
mains. s
- The circuit arrangement of the control-

ling device is more particularly shown in the
diagrammatic view illustrated in Fig.-*5.

As illustrated in this figiire the binding post.

39 15 connected by -the conductor 84 with the

positive side 35 of the supply mains and the
binding post 80 is connected by conductor

36 with the negative side 37 of the supply

r

mains. “One terminal of the armature 53 of

the motor i¢ connected by conductor 39 with.

the binding post 31, the opposite terminal
thereof being connected by the conductor 40

with the conductor 36. One terminal of the |

series field winding 41 of the motor-is con-
nected by conductor 42 with the binding post

33. the opposite terminal of said winding

being connected with the supply main 35.

" The shunt field winding 48 of the motor 1s

30
60

6o

connected between the positive side 35 of
the supply main and the conductor 36. One
of the pair of contacts 7 is connected by con-
ductor 44 with the binding post 30, while
the opposite contact of this pair is connected

by a conductor 45 with one terminal .of the

winding 27. The binding post 31 is also
connected by a-short. conductor 46 with the

conductor 45, and with one of the pair of

contacts 8. The opposite of the pair of con-
tacts 8 is connected by conductor 47 with the

binding post 32. One of the pair of con- | rigid stationary contacts,

formed between the pole-

and 33 by

983,076

tacts 9.1s connécted with one terminal of the
winding 27 while the other is connected by

conductor 48, with one terminal of the arma--

ture resistance 49 and by-a short conductor

| 50, with the binding post 83. The opposite

terminal of the armature resistance 49 1s

connected with one terminal of the winding

28 and one of the pair of contacts 10 1s con-

| nected with the opposite terminal of the

winding 28, while the opposite of the pair ot
contacts 10 is connected with one terminal
of the winding 27.

- In operation the rod 14 is moved .down-
‘wardly, thereby moving with each of the

disl:s:fﬁlflg, 12 and 13. The distance hetween

the disk-18 and its pair of contacts 10 be-

ing the shortest, this disk will bridge its

790

80

contacts first and close the circnit from the

- positive side 85 of the line, through the se-

ries field 41, by conductors 42, 50, and 48,

thpough the resistance 49, through the wind--
ing 28, across the disk 13, through the wined-

ing 27, by conductors 45, 46 and 39, through

| the armature and by conductor 40, to the

negative side 37 of the line. The motor is
thus started with the resistance in cireuit,
A continued downward movement of the rod
14 causes the disk 12 to bridge the contacts

30

9. the coiled spring 19 permitting this down-

ward movement of said rod even though the

contact 18 has been closed. The bridging

49 and increases the speed of the motor, A
Stl]l flllithe_l“gd()ﬁ?imward nlojfement Of H}e rod

1 14 will move the disk 11 info engagement
with the pair of contacts 8 thereby short

circuiting the series field winding and the

of the contacts 9 short.circuits the resistance

109

motor will run at full speed.. In stopping
the motor the rod 14 is permitted to rise.

thereby first opening the switch 11, then
the switch 12. A further upward movement

of the rod will not immediately open the.
switch ‘18 as the magnetic attraction of the

pleces 25 and 26 Wﬂl 1.101&.5 the disk
1140

pole

' until the spring 18 has been compressed and

the shoulder on the rod 14 kicks the disls
open, when it will be snapped up, thereby

preventing the running of the motor on an.
‘arc formed between the disk 13 and 1its con-

tacts 10. When the switches reach their

final or normal position, the switch 11 will

bridee the contacts 7. closing a circuit across

the terminals of the armature 38, and caus-

ing the motor to stop quickly on account of
the dynamic brake action. |
It 1s obvious that instead
being
field winding, it can be arranged to control
an additional section of armature resistance
if so desired. | |
Having thus described my invention what

I claim as new and désire to secure by Let-.
ters Patent 1s:

1. In an electric switch, in combinatien,

2 movable mem-

110

of the switeh .11
arranged to short circuit the series
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ber, a rigid contact loosely mounted on said | opening one of said members at a predeter-

member and adapted to be moved thereby to

‘Dbridge said stationary contacts, electro re-

 sponsive means for magnetically -holding

 member.. |

15

said contacts In engagement. and means
adapted to have energy stored therein upon
movement of said movable member, to over-
come the magnetic pull upon said bridging-

contact to quickly disengage the same from
said staticnary contacts upon  a  predeter-

mined degree of movement of said movable

9. In a switch, the combination with a

movable switch member, of a statlonary con-

tact, said contact forming a pole piece of an

- electro-responsive device, means for closing
said switeh and means adapted to have en-

“ergy stored therein for opening said switch,

50

said opening means. - . -
_ the combination with a-
“movable -member. of a pair of stationary |

30
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placed under tension. -

said contact mémber being adapted to hold

said switeh closed until energy is stored in
3. In a switeh;

dontacts adapted to be engaged by said mem-

» her and forming the pole pieces of anelectro-
magmet, and means adapted to have energy
stored theretn for opening said switch, said
contacts being ddapted to hold the switch
" closed until the energy is stored in said

opening means.

! +*

4, In a swit

adapted to be engaged thereby, said contacts
forming the pole pieces of an electro-magnet

and said switch forming the armature of
said magnet and a spring adapted, when
placed under tension, for opening said
 switeh, said contacts being adapted to main-

tain the switch closed until the spring 1s

‘5. The combination with a movable mem-

“ber, of a switch member movably mounted

thereon, a coiled spring resiliently |
on sald movable
laced - under
. tension by said movable member, to open
said switch member, and an' electro-magnet

ly support-

ing said switch .nmnlber'_
member and. adapted, when p

- for holding said switch member closed until

~. said coiled spring is placed under tension. .

"~ 6. The combination with a movable rod,

~of a switch member movably mounted upon

60

said rod, a pair of contacts adapted to be

bridged by said switch member and forming -

~ pole pieces of an electro-magnet, sald.switch
55 member being adapted to form the armature
thereof, and a coiled spring adapted, when |.
placed under tension, to open said switch.
member, said contacts being adapted to re-
tain said switch member.in a closed position

until the coiled spring has been Hp]alced “nder,",

tension by said movable rod.

65

. ' L

7. In a switch, the co bination '-Wi_-t.h'_zi; 1

plurality of switch members, of means for
successively operating said members, means

adapted to have energy stored therein for

under tension.

‘movable member. of a
members carried thereby and adapted to be
successively operated by said member to
bridge a plurality of pairs of contacts, one

. ch, the combination with a
-movable member, ‘of stationary cohtacts:

namic brake.

-mined time and an electro-responsive device
-for retaining said switch closed until energy
| is stored in said opening means. '

8. In a switch, the combination with a

plurality of switch 1members, of means for
‘successively operating the same, a plurality
of stationary contacts arranged to be en-

electro-magnet, and means adapted to have

energy  stored therein, for opening said
switch, said energized contact being adapted

to hold said. switch closed until the energy
is stored 1n said means. . . - .
- 9. The combination with a movable mem-

ber, of a plurality of resiliently mounted

switch members carried thereby and adapted

to be sticcessively operated by said movable
member, a spring adapted to be placed under

‘tension for opening one of said switches and
‘an electro-magnetic means for retaining said

switch closed until said spring is placed

10. In a switch, the combination with a

pair of said contacts forming the pole pieces

of an electro-magnet, and a spring adapted
to be placed under tension for opening the

switch member of said contacts, said con-

under tension.

~ 11. The combination with a motor of a
gwitch for controlling the same comprising
a movable member-and a plurality of switch
‘members resiliently mounted thereéon and
adapted to be successivély operated by said
‘movable member, the first of said switch
members being arranged, when closed, to

complete the motor circuit, the second of

closed to change the circult relations of said

‘motor to increase the speed thereof, and the

third of said switch members being arranged

‘when closed to change the circuit arrange-
‘ments of the motor to still further increase
“the speed thereof said third switch member
| adapted, when the switch is open, to close
a circuit across the terminals of the arma-

ture, whereby the motor will act as a dy-
12, In 'a"motﬂ'f.contrplling switch',ﬁ In com-
bination, a longitudinally movable member,

1"a plurality of switch members carried there-

by and adapted to be successively operated

by said movable member, the first of sald

switches when closed being arranged to

complete the motor circuit, the second of
said switches when closed being arranged to
cut out the armature resistance of said mo--
tor and the third of said switches being ar-

gaged by said switches, the contact of one
of said switches forming a pole piece of an

plurality of switch

S

~F

80
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‘tacts being adapted to retain said switch
‘member closed until the spring 1s placed -

said switch members being arranged when

120

125
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rang ed when closed to cut out thc serles-_ -

ﬁc]d of said motor.

- 13. The combination Wlth a motor, of a |
switch for controlling the same comprising.
‘a movable member, a plurality of switch

members carried thcrcby and adapted to be

successively -operated by said- movcb]c mem-
ber to vary the speed of the motor, éne of
sald switch members, when the switch. is
open being adapted to complete a' circuit

ACTOSS . thc armature terminals to causc the

motor to act as a’dynamic bralke.
14. The combination with the motor, of a

switch for controlling the same comprising

a movable member and a plurahty of switch
members carried thereby, and successively
operated by said movable member, the first

of said switches being adapted when closed
to complete the motor ecircuit, the second of |

said switch ‘members ' being ad&pted “when

closed to change the ¢ircuit relations of the |
~1otor to increase the speed thereof, the third

of said switch' members being’ adapted when
in one position, to further chancrc the ‘cir-

cuit relations: of the motor to further in-
crease the speed 'thereof, and when in an-
other pOSIthn thn the remaining switches |
“are opened to compléete 'a circuit across the

:11:'11’1.-.1‘51113 ter mmals to causc the motor to qct
as a dvnamlc brake: .- |

15. In a switch, the 'combmatlcn Wlth a
base, a,rod loncrltudmallv movably mounted
thereon, a contdct carried thereby, a sta--

tionary contact mounted on said basc form-
ing the pole piece of an electromagnet, said

rod adapted to close the contacts when

- moved in one direction; and means to quickly

40
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break cortact. When thc rod returns to nor-“

mal position.”:

16. In a*swﬂ;ch ‘the combm&tlon W1th a
longitudinally:movable member, a plurality:

of contacts” resiliently mounted thereon, ‘a

plurality of stationary:eontacts adapted to

be successively bridged’ by the contacts on

the movable member, two of said stationary |

contacts forming the pole pieces of ‘an elec-
when

tromagnet, - and a spring adapted,
plmed under tension, to quickly open the

last contact held by thc poles of the clectro-'_'

111.-1 O'net -
In q sw1tch the: combmctlon W1th

Q1:‘1?’13‘3’1131118' frame, of a longitudinally mov-

ably mounted ‘member in said frame, a

spring tending to return said member to its
mitial position, a plurality of contact disks

loosely mounted on said member, springs |-

- interposed between said contact disks, a plu-

- rality of stationary -contacts arrangcd in
nairs, the pair of contacts first engaged by the |
movement of the member forming the polc-
pleces of an electromagnet, and a spring
odapted to qmckly open the polc contacts- |

60
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983,;97;6_1 |

18. In 2 sw1tch thc combma,tloh ﬁrlth )
frame, a longltudmally movable member

‘therein, a socket secured to one end of said
-frame adapted to receive one end of said
-movable . .member, a spring in the socket

tending to keep said member in its initial

switch member held by the electromagnet..

-'whcn thc membcr is returncd to initial p051-1 |
fion. |

65

70

-posﬂ:lon, a plurality of contacts arranged in.
‘pairs on said frame and insulated thcrcfrom,flf
a plurality of resihiently mounted . switch
| ' members on saild movable member adftptedf -
‘to-suceessively engage the contacts, the pair
‘of contacts first engaged by the movement of :
‘the member forming the pole pieces on an -
electromagnet, and means adapted to have
energy stored. therein to- quickly

75

open thc
. 80 .

19. In a motor controlling device, in com- -

bination, a movable member, a switch resili-
ently

mounted upon said movable: member.

and adapted to be actuated thereby to close

the motor circuit, and means actuated by said

| member upon contmuous movement thereof
to’ vary ‘the motor speed.at-will after the =
L motor circuit has been closed by said switch. =

89

20. In a motor controlling device, in com-

{'bination, a movable member having a plu-
| rality of switches resiliently mounted there-
of the
|- motor circuit and the speed-.of thc motor;
‘said’ member upon continuous movement: be-
ang
1'switches to first close the motor circuit and

on for controlling - the continuity

adapted to' - successively close  said

90

therecfter vary thc speed of thc motor at.

“willl 3 -
210 In_ q motor controlhng deV1ce, in com-
‘bination, a slidably mounted operating mem--
| ber, a switch resiliently mounted thereon and )
‘ad‘lptcd to be actuated thereby to close the

‘motor circuit:and means adapted to be op-.

erated “upon continuous movement of .sard
“operating member to vary thc specd of the

‘motor at will.. |
22, Ina motor controlhng deﬂcc in com-

'bmatlon a longitudinally movable membcr
a plurchty of switch contacts, certain of the

same 'being resiliently mounted upon: said
member, cooPcmtmo' stationary contacts for
sald sw itch contacts, said switch contacts to

scribed my name in thc prcscncc of two

CHARLES E. CARPE NTDR
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- ROBERT LEWIS AMES

100

.105:-

110

control the contmmty of the motor circuit .

‘and the speed of the motor, said member be-
“ing movable to first close the motor circuit
and upon continued movcmcnt to vary the

1 'speed of the motor at will. .
In witness threof T ha,ve herctmto sub-
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