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To all whom t may concern: . | pair of nuts 17 and 18. The disk 9 1s ar-
' Be it known that I, Caarues K. CARPEN- ‘ranged ‘to engage a pair of contacts 19 and
'TER, & citizen of the United States, tesiding | 20. Tha disk 10 is arranged -to engage a
at New York city, in the county of New | pair of contacts 21 and 21# and the'disk 11
5 York and State of New York, have invented | 1s -arrdnged to engage’ a’ pair of contacts 22 50
‘new and useful Improvements 1n Swilches, | and 23. 'All of these ‘contacts preferably
of which the following is a full, clear, con- ‘take the forin of rollers supported on-suit-
cise, and exact description, reference being | able studs, secured to the base, and - the en-
‘had to the 'qccdmpanying" drawing, forming | gagement thereof, by the various disks,
10 a part of this specification. ) ~ 7 | changes the-position of the rollers whereby 6%
My invention relates to improvements in | @ new surface: is presented. - The contact
switches, one of the objects thereof being | brush 15 is arranged to engage a pair of:con-
the provision of a single electro-responsive | tacts 24 and .25, also mounted upon the
- device _f_or_qperilting a plurality of switches | base o :
15 successively. . _ . - o Tt will be noted that when the tail rod is 70
My invention 1s particularly adapted to | in.its normal or down position that the dis-
~ switches for’ controlling the resistance of | tance between the.contacts 19 and 20 and the:
_a motor, -and contemplates in 1ts preferred | switch member 9 1s less than the distance be-
form, the provision of a plurality of switches | tween the-contact 21 and 21* and the switch
“member 10, and that the distance between the 75

20 arranged to be successively closed by means'| 1 r 10 |
contacts 22 and 23 and the switch Member
is* greater than the distance between the’

.. operated by a single solenoid, for cutting a
switch member 10 and its contacts, and that

" resistance out of a motor circuit.
{he distance between the brushes 15 and their

. "X have’ illustrated .in_the ‘accompanying
-~ drawings for the purpose of disclosing my
' respective contacts is” gréater than the dis- 80
 tance between the switch member 11 and ‘1ts |

25 invention, one em diment. thereof, and 'in
respective contacts.’ By ‘this arrangement
when the tail Tod 1s raised by the-core 4. the

o, said drawings: Figure 1 1s an elevation of
‘one.form of my device, Fig. 2 is a diagram-
" matic, view of the circuit -arrangement ‘of | ‘ _
~ ‘the form illustrated in Fig. 1, and Fig. 3 switch - member 9 will engage -its contacts
30 is’a diagrammatic view of a modification of first,  thie spring supporting the same, how- 89
‘my.device.. . .. L e ever, permitting the tail rod to’continue to
" “In the embodiment of my invention illus- | rise until the switch member 10 engages 1ts

trated 1 Fig. 1, upon a suitable panel or | contacts ‘and ‘S0 on, until the brushes ‘15
- 'base 2, preferably formed of slate or other | bridge the contacts 24 and 25. .
35 insulating material, is mounted a solenoid 31" Above the top of tha'solenoid 3 is mounted 90
. having a core 4.  The upper end of the core | a switch 26 supported at 97 and arranged to
s provided with a small collar 5 having a | engage contact 28. -This switch is arranged
~ projection arranged to'operate 1n a slot ‘6, | to be opened by a projection 29'on the upper
-~ formed in a guide plate 7.. .. .= end of the core 4 when the-core reaches the
4). - The lower end of the Gore' has secured | upward limit of -its travel. Suitable bind- 95

(L 4

" thereto a. tail rod. 8, carrying a lurality of | ing posts 30, 31, 32, 33, 34.-35 and 86 are
dlSk contacts 9, 10, and 11. Kac C(_)Ilfact 18 | provided | upon the 'fac'e-__(:)_fj the ba.se 9 by
~* supported in position upon the tail rod upon | which thé various circuit connections ‘of the

" a -eoiled spring 12 interposed . between the | switch may be made. .~ U

.49 bottom of the disk and a collar ’_13_‘S§cur6_d'f * Tn the _{:‘frcuit?arr_gpg ment 'ﬂlﬁStmted- 1n
. upon the tail rod. The end of the tail rod is'| Eig: 2, the binding post 30 is connected by a
' connected with a piston rod, thé piston of | conductor 87 with one terminal of the arma-
. which operates i1 a suction or dash-pot 14, “ture 38 of the motor 39. The opposite ter-
#-to:retard the upward. movement of the tail { minal of the armature 38 is ‘connected with
50" rod when the core 4 is attracted. A% a,‘Point'." the binding. post 31.. The binding post 32 105
., :intermediate of the disk 11 and the end of | is connected. by a“‘conductor 41 with one ter- |
“the tail.xod 815, supported, a contact, 19, 1 ‘minal of the field 42-0f the motor, the oppo-
nay fake the form of leayes or 1311'11‘ Gite: terminal, of 'the field " being connected

100

- wwhichmay, take the nal, o

© Iinations.of copper suitably. supporte “itl 2| with"conduetor 40. The binding post 81 is -
55 ¢up;:16, secured upon the fajl rod between a” also confiected “by. conductor’ 43, with "the t10
ﬁ F "*:‘-"'..’ " . : , . .'*.. A L ": :'.:. EREA MR "i : AN .f'w W . L .. . ‘ L . i - |
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hinding post 35, which is also connected with |

the positive side 44 of the line. The bind-
ing post -32 1s connected by conductor 45
with the contact 19, and extending between
the contacts 19 and 24 1s an armature re-
sistance 46 divided into sections and con-

pected with the contacts 21, 22 and 24. One

10

15

binding

terminal of the winding of the solenoid 3 1S
connected by conductor 46 with the con-

tact 98 of the switch 26.  Between the switch

.nd the contact 28 is connected a resistance
47. The switch 26 is connected by conduc-
tor 48 with the binding post 31. The oppo-
site terminal of the winding of the solenoid
5 is connected by conductor 49 with the

- conductor 50 with the contact 51 of a switch

20

52, the switch 52 being 9onnected by con-
ductor 53 with the binding post 34, The
binding post 3% 1s also connected by con-

ductor 54 with the binding post 30, which 1n ;

furn is. connected with the negative side 55
of the line.
are all connected with the conductor o4

In operation, assuming, that the switch 52
which may Be located at any distant point,

is closed, then circuit will immediately be

closed from the positive side 44 of the line,

30

through conductors 43 and 48, across gwitch
96, by conductor 46, through the winding
of the solenoid 3, thence by conductors 49
and 50, across switch 52, and by conductors

53 and 54 to the opposite conductor 55 of the

35

40
45

00

line. This energizes the winding of the

solenoid 3 and the solenoid immediately at-

tracts its core, raising the tail rod 8, and as

the tail rod rises, the disk 9 bridges the

contacts 19 and 20, thereby establishing the

‘motor circuit from the positive side 44 of

the line, by conductors 43 and- 40, throug'
the armature 38 of the motor 39, thence by

conductors 37 and 56, to the contact 24,

through all the resistance 40, across the
contact disk 9, and by conductor 54 to the
opposite side 55 of the line. The field cir-
cuit of the motor is establishéd from con-
ductor 40 through the field 42, and by con-
ductor 41, to conductor 45, thence by way
of contacts 19 and 20 and conductor 54, to
the.opposite side 55 of the line. The motor

thus starts with all the resistance in eireult

and as the core of the solenoid continues to
raise the tail rod 8, the disk 10 will bridge

~contacts 20 and 21 to cut out one-section of

55

resistance. A continued upward movement
of the tail rod causes the disk 11 to bridge

contacts 22 and 23 to cut out another section

of resistance. and finally contact brush 15

 will bridge the contacts 24 and 25, thereby
60

cutting out the last section of the resistance
46, and ‘the motor will be operating at full

~speed. When the core 4 of the solenoid 3

65

reaches the extreme upward limit -of 1ts
travel, the projection 29 thereof engages the

L ]

switch 26, opening the same and inserting

post 33, which 1s connected by a |

The contacis 20, 217, 23 and 25

esistance 47 i series with the winding of

[

the solenoid 3, thereby cutting- down the
current to prevent over heating the magnet,
~s it is well understood that the niagnet re-

quires more current to start and: raise the 7

tail rod 8, than it does to maintain the same
in its raised position. -

In a lifting solenoid of the construction

shown, having a -fixed number of ampere

-

turns in the winding thereof, the pull on the
plunger would ncrease as the plunger rises
and the magnetic gap is closed, and LS

would tend to increase the speed of the rise

of the plunger rod against the action of the
dash-pot.

This difference in pull, however,
in the present device is compensated for by

the springs on which the various contacts of

the tail rod rést, and which as the contacts

are successively closed increase the resist-

ance to pull on the plunger.

80

85

In Fig. 3 T have shown a modification of -
myv device wherein I have dispensed with
the dash-pot for regulating the -upward
movement of the core of the solenoid, and In

place thereof, I have provided ‘a means for
regulating the movement of the core of the

i

<olenoid. through the action of the winding

L]

‘of the solenoid. This means is illustrated

as a second winding connected across the
armature terminals. In this structure the
upper winding 57 of the solenoid 3 serves

across the armature terminals, by conduc-
tors 59 and 60, serves, as the counter eléc-
tro-motive force of the armature increases,

to raise the tail rod to successively close the:

switches. In operation when the switch 52

is closed. circuit will be establislied from

the positive side 61 of the line, by conduc-

ductor 63. across the switch 26, bv condauc-

90

95

to raise the tail rod to a starting position,
and the lower winding 58 which is connected

100

105
tors 62 and 60. across the switch 52, by con-

tor 64, through the winding 57 of the sole-

noid. and thence by conductor 63, to the op--
‘posite side 66 of the lne.

The winding 57
thus being energized, raises the core 4 of
the solenoid to its initial position, and the

110

disk 9 bridges the contacts 19 and 20, theré- -

by establishing the armature circuit from
conductor 62, through the armature 67, by
conductor 68. through resistance 46, across
the disk 9, and by conductor 65, to the op-

115

posite side 66 of the line. The field circuit

is established at the same time:from the
conductor 62. through the field 69, and
thence by condunctor 70, across the contact

120

19. and by conductor 65 to the opposite side -

26 of the line.

ine 58 is energized by the circuit across the

armature terminals extending from one ter-
minal of the armature, by conductor. 60,
across the switch 52, by conductor 71,
through the winding 58 of the soicnoid 3,
and thence by conductor 59, to the opposite

The armature thus starts -
with all resistance 1n cirenit and the wind-

125

130

..-n.—-.---—_--l'-—d--—'-r'l-rdv— = Ld

L A A e "7 mT= =

o e e ol Pl e Ty il o —_ ™



[T
‘.?1
A

‘s .switches 10; 11:anid 15 will, successively be
s, -i¢losed. to, cut oub the resistanee, section: by

10
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terminal of the armature 67. As the coun- | ‘
tex ielectro-motive force of the.grmature in= i creased .tosvard,the bottom. of said core,,the
coredses;; the: strength . ofi the. solenoid (3;.1s |.

: --_' - * BRI tk . T PR I S R ‘
“successively.compressed ‘by the switch mem-

increased by the winding 58, and;; the

o With ghigs:form of .deviee ;shown in Figi .

3 where the dash-pot is omitted, -the ac-

i

cumulative effect of the winding connected | collars on.said.ex y -
“of disk contacts loosely mounted on said ex-
tension, springs interposed between each

across the terminals of the. motor tends

-~ further to increase the pull of the plunger |

 as it'rises, due to the incréasing counter volt-
age of the motor as the armature of the

15

20

25

30

35

-'ters Patent is:

40

45
" contacts to-be short-circuited by said switch |

50

ber, a plurality of contacts arranged to be

DO

60

65

.ever, the spriqgs of the -contacts on the tail
the solenoid rises the same under all. con-

‘pendent windings, one’ placed upon 'the
other, it is obvious that one winding may be |

the coil§ to assist-one another, I .may ar-
rm}l%e the same to codperate in other ways.

combination with an electro-responsive de-

of . switch members resiliently mounted on.
said member, a plurality of contacts so posi-
‘tioned ‘as.to be suecessively bridged by the

member.’ by

- 2. In’ a motor. controller, the combination
with a .movable member, of an operating |

switches, and means - for ' controlling “-the
‘rality of switch members resiliently mount-

‘tween each pair of stationary contacts and

f

motor accelerates.. In this case also, how-

rod offer an increasing resistance; thereby
making the speed at which the plunger- of

ditions. : | |
‘While 1n Fig. '3 T have shown two inde-

superimposed upon the .other or one sole-
noid spool may be telescoped upon the other,
and in a certain class of work this construc-
tion is preferred. - It will be further under-,
stood that I do not-wish to be limited to the
precise: construction illustrated and de- |
scribed, but may make various changes
therein. For instance, instead of arranging

aving thus described my invention what
I claim as new and desire to secure by Let-

r

1. In a controller for electric motors, the

vice; a:member movable thereby, a plurality

switch members upon the movement of the
‘the electro-responsive device,

and resistances connected to certain of said |

members. -

winding therefor, .2 plurality of switches
resiliently mounted on said movable mem-

successively engaged by said switches, a re-.

sistance connected to certain of said -con- |
_springs interposed

tacts whereby said resistance will be short-
circuited as the contacts are engaged by.said |

movement of the movable member.

3.-The combination with a _soIenéi,d,;.-"a*.
longitudinally: movable core therefor, a plu-

od thereon, a plurality of stationary contacts
arranged In  pairs, resistances connected -to

1 sively” engaged, _
core to move through the switch members

said ‘stationary contacts, -the distance . be-

8
their respective switch member being in-

springs. between. the- switch membets, being

hers moving down on said rod angd allowing 70

SN DS DA AR f.if;
2. solenoid, ‘a.
- % 3 .7 - =4t i

-movable core therefor, an extension on said.
“core, collars on.said extension,.a plurality

-+ 4..The.; combination; with'

disk and the collar next below it, a lami-
nated contact secured to the lower end of
said extension; and a plurality of station-
ary contacts arranged in - pairs and having
resistances connected thereto, sald contacts
being arranged to be bridged successively.
5. A motor controller comprising a sole-.
noid, a movable core therefor, an extension_on
said core, collars on said extension,a plurality
of switeh members loosely mounted on said
extension, springs interposed between each
switeh member and the collar next below 1t,
a plurality of stationary contacts arranged
in pairs; resistances connected to said con-
tacts, the distance between the contacts and
their switch members increasing.toward the
‘bottom of the extension, whereby when .the
core is raised the act
successively engaged and the resistances re-
moved from the motor circuit step by step.
6. The combination with a solenoid, of a
movable core therefor, a plurality of collars.
on said core, a plurality of switch members
Joosely mounted on said core, springs, inter-
posed between-each  switch member- and the
collar next below it, a plurality of station-
ary contacts arranged in pairs and having?
resistances connected thereto, said -contacts

- the rod to-continue to moye, until, the last
| contacts are bridged. .y

'..-r“#', 1-:."!:" ™, ¥

79

F
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80

89

90

pairs of contacts will be 95.

100

105

being adapted to be successively engaged by

| the switch members, the springs being adapt-

ed to yield as the switch members engage
their respective contacts to allow the core
to move to final position to bring the last
switch member in engagement with . its pair
of stationary contacts. o

7. In a motor controller, the combination

110

with, a solenoid winding adapted to be con-

nected across the circuit, and a winding
adapted to be.connected across the armature
terminals, of a longitudinally movable core

1 for said windings, a‘ plurality of switch
members’ loosely mounted on. said core,.

between said switch mem-
bers, and a plurality ‘of stationary contacts
arranged in pairs, the distance between each

| pair of. contacts and.its_respective switch

member increasing toward the bottom of the
core, whereby the contacts will be succes-
‘said springs allowing “the

until the last contacts are bridged.
8. In a motor controller, the combination

115

120

125

| with a resistance, of an electro-responsive 130
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| '-'wmdmg a lonfrlt.udm.lll} movable plupger | the contacts w il be engaged successively,
‘therein, a pluraht of contact disks loosely and means to control the movement of said
) -‘mounted on-the plunger; springs surround- | plunger.
ang the plunger Eetween sald djsks, a lami- In witness whereof, I have hereunto sub-
nated brush contact at the bottom of sald iSCI‘led my name in the presence of two wit- 15
* punger, a plurality of contacts arranged in | nesses.

airs and connected to sald resistance, the | CHARLES L. CARPENTER.
distance between each pair of contacts and Witnesses: - |
their respective bridging contact increasing A. J. Horrox,

10 toward the bottom of the plunc"er, whereby Rosert Lipwis Axes.

w1 S

f
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