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To all whom it may concern:

Bv it known that I, LEwis L TATUM a cm?en of the'

United States, residing at Norwood, in the county of
Hamilton and State of Ohio, have invented certain |
new and useful Improvements in Motor-Controllers, of |
which the mllnwmfr is a full; clear, and exact spec1ﬁca—
flom. | |

and particularly to controllers for starting and regu-
lating polyphase, rotor-wound induction motors.

The object of my invention s to provide a simple,
compact and : mexpenswe controller for use with heavy
currents or high voltages, which shall be capable of sure
operation with greatly reduced labor. |

Heretofore controllers for heavy currents have either
had large sliding ¢ontacts under great spring pressure,

in which case the labor of operating the controller was

excessive, or else hgve used solenoid switches under

the control of a master controller, in which case there

were losses of énergy in the solenoids and great complica-
tions in the system of wiring. With my invention the

oreat labor of operation, the energy loss in the solenoids

and the complicated wiring of the controlling circuits
are all avoided and the contacte of the controller are
positively closed Wlth a firm contact and positively and

~widely opened with a ‘quick break, thereby being able
to carry a heavy current sadely and at the same time .

preventing dangemus ArCIng.

My imvention 18 eﬁpe{:mlly apphcable to mill motors

and mine hoists where it is necessary to frequently
stop, start and reverse the motors. It isalso well adapt-

ed for use upon electnc locomotives and in all places-
where large current.a ot hlgh voltages are to be con-

trolled.
The current carrymg parts mav be as large as demred
and are positively and quickly operated both in open-

ing and closing, the greatest pressure being applied m

closing at the time when the contacts engage so that a

firm contact is secured. The operating mechanism

may be of a small radius, but the switches controlled

thereby may be arranged on a much larger radius.

~ Arcing at the contacts may be reduced by having some
In addltmn the |

controller is simple in upurntum and construction, com-

or all of the switches immersed in oil.

pfmt in form and inexpensive to manufacture. In car-
rying out my invention I employ a plurality of oil im-
mersed switches amd arrange same to bhe Gpemtﬂd by a

| plurahty of cams.

00

My invention further COIHpI‘l‘Et‘b the combination of a
rotatable shaft, a plurality of cams on the shaft and a |
plurality of similar groups of oil immersed switches, the

corresponding switches of the groups being simultanc-
ously closed and the different sw itches of each group
successively closed by certain ol Uw CAINS A8 the shaft 1s

rotated in orie dmctwn and the correqpondmg swnches
“of the group. mmultane{)usly Dpened and the different
_switches of each group successively opened by others of

| the cams asthe shaft is rotated in the other dlrectmn

55

From another point of view my invention consists of - -

the combmatlon with a rotatable shaft of a plurality of

. a “camsé on said shaft, and a plurality of oil immersed
- My mvention relates to controllers for electrtc motors -

switches arranged to be closed by some of sa1d cams and
(}pened by others of said cams as the. shaft is rotated

In another aspect my invention consists of an alter-..

natmg current motor, a resistance in the rotor circuit of

| the motor, a plurality of oil sw itches each a;'_ranged to

-ghort. circuit a portion of said resistance, a rotatable

shatt, a pair of cams on aald shaft so arranged thatone of

60
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-sald cams closes said switches buccesswely as the shaft -

“is rotated in one direction and the other cam opens said
switches as the shaft is rotated in the other direction.

- Still more specifically. my invention: comprises 4
three-phaﬂe induction motor, a Y-mnnecned resistance

in its rotor circuit, a" group. of oil immersed switches as-
| sociated with each section of said resistance, a rotatable‘

shaft, and a pair of cams on said shaft for each group of

* smtches one of each pair of cams being arrnnged 10

close its associated switches successively when the

shaft 15 rotated in one direction, the other of earh pair

of cams being arranged to open: b&ld gwitches succes-
sively as the shaft is rotated in the other direction, cor-
responding switches of the varmus gmups being -oper-
ated slmultanmusly |

Figure 1 18 an elevatmn crf m} c»zmtrdllm mth half Ofl

the controller casing removed. Fig. 2 is a section on
the line 2—2 of Fig.'l. Fig. 3 is a section-on the line
3—3 of Fig. 1. Fig. 4 is a view similar to Fig. 3 but
| showing only one switch.of a group iminel sed in oll; and
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Fig. 5 is a diagram of connections showing iy inventilon..

applied to a 1.“h'fe»e-p]fl:::lu.'a'w-1 induction motor.

In the drawings A is a controller casing In Whl(.h 13
journaled a-shaft B operated by the usual handle B”.
Fixed to the shaft as' by pms b are cams /, C°, D7, D*’
and B/, F2, arranged in pairs. - If desired the cams. 1my

« he prov 1(19{1 with anti-friction'rollers at their ends.. The

camms G/ D/ and E/ are arranged vertically in line, the
Camns L“" D? and E# being arranged in, another ”vi:*rthElI
line. These two lines of cams are. mgularlv displaced
from each other. Ce DU |
- Mounted on the casing are. wmups s of sw1tches P, P2
PP QL Q7 QL QY and R’ R?, R* R*, the swnchea
of: {ﬁq(‘h eroup as P7; P2, P? and P* bunfr lmnzont.alh in
fine and the. corre&tpondmg smtches of the different
aroups as P/, Q@ and R’ being. vertlcally in hne
of these sw itches is arranged to be operated by a toggle
S, S/ the toggles in turn being operated by the cams (,
(2 et¢.  As the shaft B is rotated the cams engn.ge the
dlln& b" elther 3b0vo Oor, bvlow the piv otal points of the

- Each
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‘taneously trip corresponding switches.of the various
groups, and successively trip the different switches of
the same. group.- "When either the opening. or the cloe-f

49
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2.

latter, engagement below the pivotal points, as by -:- a.ms

| (7, D’ and E/, straightening the toggles and closing the

switches as shown by switches P/, @/, R’ in Fig. 1, and

engagement above the pivotal points; as by cams: C"‘ D3

and E? tripping the switches by thrgmng the togglee

~out of line and allomng the switches to be opened with

3 snap by a eprmg 82, The emtr.hee Pt d

shownopen in Fig. 1. When the emtoheb are closed the

arms S, 5 of the toggle are moved a little beyond aline-
ment, so that the switches will be locked closed, too

great a movement in this direction being prevented by

fingers s on arms 8. 1n closing the switch the first part

.of the movement is against no ‘pressure of the switch
contacts, and the toggle then needs and has but a com-

paratlvely small meehameel advantage, but when the
switch contacts erigage the toggle arms are nearly inline: |
- and the mechanical advantage of the cams in forcing |

- This gives a

the contacts ﬁrmly together is very great. .
good contact and saves labor on the part of the operator
‘Each of the emt(,hee of the controller is mounted on a

plate T suspended frond a bracket U which- in turn is
. supported by the- controller casing. The bracket U

“also supports a tank”V containing oil in which the
- switch is immersed. These oil tanks may be remov-
ably attached to the bracket U in any desired manner.
- When the shaft is in “‘off” poeltlon 4. e., when it has
. been moved as far as it will go in an antl-clookwme di-

rection, all of the switches are open. As the shaft is
rotated in a clockwise direction the opening cams 2,
D? and E? swing freely past the upper ends of arms &/,

doing nothmg, but the closing cams C/, D/, E/, which |
“are but a small angular distance behind the opemng'.,
‘cams engage the lower ends of arms &7, cloemg the corre-
sponding switches of the various groups as P/, Q and
R/, simultaneously, and the different switches of the
same group as P/, P2, P8, and P* successively. - As the-
shaft is rotated in an anti-clockwise direction, the re-
-verse action takes place, the closing cams first paeemg'
the arms §/. domg nothing, and the opening cams fol-

lomng and engaging the upper parts of arms § to simul-

ing cams operate the emtohee the other get of came is

entirely out of the way so as not to interfere Wlth the_-

free action of the switches. -

It will not always be necessary to arrange the ew1tchee _'
| in groups, corresponding emtchee of the groups being
operated simultaneously but all of the switches could

be arranged to be operated eucoesewelv if it were s0

.' desired. I have shown and described my controller
with groups of switches: however, because the con-

il

60

~vious that.other methods of connecting could be used.
- Leading from the ehp rings of the rotor are wires 8, 9

-troller is primarily intended to be used for starting and

regulating induction. motors, and eEpeelally three-.

‘phase induction motors. - .
In Fig. 5 is shown d:agramma:tlcally my controller |
- . applied to a three-phaee induction motor.
- ply mains are represented by 1, 2.and 3, the. stator |.

The sup-

windings bv 4, 5 and 6, and the rotor by 7. “The stator
Wlndmge are here shown delta-connected but it is ob-

-and 10 which lead to resistance eectlone 11, 12 and 13

respectively. The resistances may be connected in

‘and Rtare

‘-

oil immersed.

‘the precse. structure shown and described.
viotis that many eq uwalente may be eubeututed for the
various® parts here shown and deeonbed without de- .
“parting from the spirit and scope of my invention, and
I e]aun all eueh obuoue mod catlone a8 fall thereunu |

_: der.

' 3705_59_6

to correepond with the rotor Wmdmg The method

|-of connecting the resistance -depends -on the method

of ‘connecting the rotor windings, the two generally

oorre5pondmg Each section of resistance is associated

with a group of- the switches of-the controller. The

first switch of .each group of the controller switches P,
Q7 and R/ is arranged to admif current to the stator

70

Wmdmg of the motor and each of the other switches -

_is arranged to cut out a part of the resistance section

dssociated w1th that group.. When it is desired to start

the motor, the eont;oller bemﬂ' in “off” position’ and
| the switch K being closed, the controller is mov ed in a
clockwise direction to first elmultaneouely close the |
switches P" Q’ and R’ to admit eurrent to the motor.
'The rotor circuit now has all the resistance 11, 12 and

13 in ‘circuit. When the motor Has gained sufficient

79

speed the controller is moved - to simultaneously close

the. oorreepondmg switches P2, Q2 and R? to cut out"
: *'parte of the resistance sections. - As the motor .gains

speed the controller is moved to cut out more and more

“resistance until ﬁnally by eloemg switches P4, Q* and -
“R# all of the resistance is cut out.

~When the oontroller_

85

18 moved m the other direction the switches are. opened’ :

to eut in. the resistance again, and bjr the opening of =
the switches P/, Q/ and R’ to stop the inotor.
: abeolutely neceseary to. close: oorreepondmg sw1tohes: :
“of the various groups- snnultaneouely but it is betterr’

“to do po in order to keep thesystem balanced. 3

It is not 90

-In Flg 4 an arrangement ‘is- shown in ‘which only one ':_

of each group -of switches 18 mmereed in oil. " This

view is sumlar to Fig. 3 and. shows switch Q'in 011 in

the tank 'V -while the s‘mtchee Q, Q and Q* are not - -

tageous especially with the system.:of eonnectione 281
‘shown'in Fig. 5, where the ew:lt.chee P/, Q/ and R/ con-.
“trol the main circuit and are. comPelled to carry &

large current and to be msulated for ‘high voltagee,
while the other switches only:short circuit- sections of

‘the reemtanoe and often do not requlre any oll meula-

tion. - - _
S| he.ve descr 1bed my mventlon in what I now -con-

.This simplifies the construction of the . -
controller to some extent:and ma.y often be advan- .

100,
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sider to be its preferréd form but it is not limited to

What I ola.ml as new end mme to eeoure by Lettere

| Patent i8—

1. Ina eontrol!e1, a rotatable ahaft 4 cam on eaid shaft,

.2, In a controller, a rotatable shai’t cams on eaid ehaft

It i9 Ob""r_ . :_; |
110

and a plurality of oil immersed snap switehes 0pe1ateﬂ by -

‘said cam as the shaft {s rotated. = | ST
120

. and a plurality of oil immetsed snap switches arranged to .

be closed by one of said cams and opened by another of |
said cams as the ehaft s rotated in one dheetion or the,: e

other
3. Ina eontroller, a rotatable ehaft, cams bn said shatt

| and a plurality of oil immersed’ toggle switches arranged
to be operated by. each of sald ¢cams as-the sbaft is rotated.

125

" 4, In a controller, a rotatable shaft, a plurality of cams

| on sald shaft, and a plurallty of oil immersed switches,

each cam belng auanged to operote a number ot uid
switchea -guccessively as the shaft is rotated o

. In a controller, a rotatable ahatt, A plnrallty of cams

130

65 any d’egu-ed m,a,nner but are here ahown Y-connected ;on Buid shaft, and a. plurllitr of ofl: immorlad lnllp,;l.:




10

15

~cams and

“gaid shaft, and a plurality

‘870,696

switches arranged to be clnﬂedlsuccessively hy some of sald
opened successively by others of sald cams as

the shaft is rotated. each cam -operating more than one
switch. o | |

6 In a controller, a rotatable shaft, a plurality of cams

on sald shaft, and a plurality of . oil immersed snap
switehes arranged to be simultaneously cloged by some of
gsaid cams and simultaneously opened LY others - of said
cams as the shaft is rotated in one direction or the other
respectively. o | | -

[

7. 11 a controlier, & rotatable shaft, a pair of cams on
of oil switches arranged to be

clpsed by one of said cams aund opened by the other of

sald cams 18 the. shaft-is rotated. - | |
8. In a controller, a rotatable shaft, a palr of cams on .

- said shaft, and -'a'plur'alltf of oil immersed snap switches

20

arranged to he successively closed by one of sald camg a8

the shaft is rotated in one direction and to he successively
opened by the other cam as the shaft is rotated in the
other direction. - o S

9. In n controller, # rotatable shaft, a pair of cems on

~ sald shaft, and a plurality of ofl iminersed toggle switches
| arraﬁgeﬂ: to be closed by one of said unma'and_npenyd by
" the other. - | B R

25
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10. In a controller, a rotatable shaft, cams on satd shaft,

and ﬂ'plurality of oil immersed switches arranged to be
operated by one of said cams as the shaft is rotated in
one directlon and by another of sald cams as the shafi{ is
rotated in the other direction. | o |
11. In n controller, .a rotatable shaft, a pair of cams
on said shaft. an ofl immersed awltch, and means normally
in the path of one of said cams and arraoged to be'moved
by said cam Into the path of the other cam as the shaft is

rotated in the other direction, and tc be moved hy said

other cam into the path of the tirst as the shaft Is rotated
in the other direction, sald means operating the switch as

iﬁ i= moved..

40
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cams on said shaft, and a plurality of groups of 0il im-
mersed snap switches, the different switches of the groups
heing arranged to be successively operated by said cams as
the shaft is rotated. ' | o

13 In a controlier, a shaft, o plurality of cams on said
shaft, and a plurality of groups of oil immersed snap
switches, the different switches of .the groups belng ar-
ranged to Le successively closed by some of the eams as
the shaft is rotated in one divection, and successively
opened by others of the cams as the ghaft is rotated in the
oither direction. o | | o

14. In a controller, a shaft. a plurality of cams on said
shaft, and a plarality of similar groups of ol immersedd
snap switches, corresponding switches of the groups heing
arronged 1o be sliimuitaneously operated by flie cams as the
shaft ig rotated. |

15. In a controller, a shaff, a plurality of cams on said
ghaft, and a plurality of similar groups of oil immersed

“snap switches, the corresponding switcehes of Tthe groups

beine arranged to he simultancously c¢losed by some of the

coams s the shaft is rotated in one direction., and simulta-

neously opened by others of the cams as the shaft 45 10-
tated in the other direction, ‘“

16. In a controlier, a shaft, a plurality of cams on said
shaft and a plurality of similar wroupg of oil innmersed
snay switches, the corresponding switches of the groups

~heiny simultaneously operated and the different swifches

of each group being sticcessively operitted by the ¢iams as
the shaft is rotated. | |

17. In a controller, a shafi, a plurality of cams on gald |

ghaflf, and a plurality of similir groups of oil hnmersed
anap switches, the corresponding switches of the groups
helne simultaneously closed and fthe different switches of
caeh group suceessively closed by coertindn of the cams as
the shaft is rotated in one direction, and the {'{}1'1‘{':‘11}{111[11!:1;.,*'
switches of the groups hoeing simultaneously opened and
the different switches of each group suceeessively  openoed
by others of the cams as the shaft is votated in the other
direciion. |

18, In a coniroller, a rotatable shaft, a plarality of
groitps of ofl immersed snap switehes, and a. paly of ¢ims
on the shaft for each group of switches, one of each pair’

of oil immersed switches

12. In & controller,' a rvotatable shaft, a f:rlur:ﬂity of

g

of cams Deing arrangad to close its group of gwitches as the
shaft is rotated in one direction, the other of each palr of
cams being arranged to open-its group of switches as the
shaft is rotated in the other direction. L
19. In n controlier, a rotatable shaft, a plurality of
croups of oil immersed
ahaft for each group of switches, each of said cams being
arranged to operate its group of switches as the shaft is
rotated. | o -
20."-In_ a controller, a rotatable shaft, a plarality of
groups of oil Immersed snap switches, and a pair of CAmME
on the shaft for each group of switches, said cams heing
arranged to-close the different
groups successively as the shaft 18 rotated in one direction
arid to open said switches successively as the shaft i§ ro-
tated in the other dlrection.. L |
" 91. In a controller for Induction motors, n shaft, a group
| for each current phase of the
motor, and a cam on the shaft for each group of switehes
arranged to operate the different switches of Its group
sizccessively ag the shaft is rotated. | |

snap switches, and a cam on the .

switches of their respective

8o
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22, In a controller for induction motors, 4 shaft, a .

group of oil immersed switches for each current phage of
the motor, and a cam on the shaft for ench group of
gwitches arranged te operate the corresponding switches

of the different groups simultaneously as the ghaft is ro- .
‘tated. L I
| 99 Im a controller for inductlon motors, a shaft, &
“group of oil fmmersed switches for each current phase of

the motor, and a pair of cams on the ghaft for each group

of switches so arranged that one of each palir of camg

closes 1ts switches successively as the shaft s rotated in
one divection and the other of each pair opens its switches

suceessively as the shaft is rotated in the other di_rectlﬁn. ‘

v4 In combination, :#n induction motor,"a resistance in

the rotor circutt of sald motor, & plurality of oil immersed

sua.: switches, each arranged. to short ciréuit a portion of
<a1id resistance, a rotatable shaft, and a cam on eaid shaft

_arrﬂnged to operate said switches as the shaft is rotated‘
9% In combination, an inductlon motor, A resistance in

the rotor circuit thereof, a plurality of oil immersed snap
switches, emch arranged to short-circult a portion of said
resistance, a rotatable ghaft and & pair of cams on sald
<haft so arranged that ome of sald cams closes said
switches successively as the shaft is rotated In one direc-
tfon and the other cam opens said switches as the shaft is
rotuted in the other directlon. . |

oG, In combination, a polyphase induction motor, & re-
sistance for each phase of the rotor circuit of the motor, a

wroup of oil immersed snap switches associated ‘with the

rexistance for each phase, each switch being arranged to
short-cirenit a portion of its associated resistance, a T0-
tatable shaft, and a cam on the shaft for each group of
switches nrranged to operate its switches successively as
the shaft is rotated. |

27. In combination, a polyphage induction motor, a re-
sistance for each phase of the rotor circuit of the motor, a

. oroup of ofl immersed snap switches associated with the

resistance for each phase, each switch being arranged . to
short-cirenit a portion of its associated resistance, a ro-
tninhle shaft, and n cam on the shaft for each group of

- gwitches arranged to operate corresponding switches of

the varions groups simultaneously as the shaft iy rotated.
28. In comblnation, a polyphase induction motor, & re-
aistance for each phase of the rotor circuit of the ‘motor,

a group of oil Immersed snap switches associated with the
resistance for each phase, each switch being arranged to |

short-circuit  a portion of Its assoclated resistance, a ro-
tatable shaft. and a cam on the shaft for each gronp of
switches arranged fo operate corresponding switches of
the various groups ‘simultaneously, and the different
switches of each group sueccessively as the shaft is ro-
nted. |

249 In combination, a polyphase imgluctlon motor, a re-
sistuance for eanch phase of the rotor cireuit of the motor,

a group of oil immersed snap switches assoclated with the.

resistance for esch phase, each switch being avranged to

‘short-cirenit a portion of its assoclated resistances a ro-

tatable shaft, and a pair of ¢ams ou the shaft for eacl

- group of swliches, one of each pair of camns closing its as-
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sociated switches successively as the shaft is rotated. in
one direction, and the other of each pair of cams opening
sald switches anccessively as the ehaft is rotated in the
other direction.: \ SRR .
30. In comblnation, a polyphaee indnction lnotor, a re—
sistance for each phase of the rotor ‘circuit of the motor,

a group of oil dmmerged snap switches. associated with the
- resistance’ of each phase, each switch being arranged. to

short- circuit a portion -of - its associated resistance, a ro-
tatable shaft, and a pair of cams. on the shaft for each
group of switches, one of each palr of cams closing the

‘corresponding switchea of the yarious groups simultane-:
ously-as the shaft is ‘rotated in .omne direction .and the
other of each pair of cams opening said correeponding
switches aimultaneoualy as the Shaft ie rotated in the.,
other-direction. | - - -
- 317 In combination, a three phaae inﬁuction lnotor, a
Y-connected resistance in its rotor ¢ircuit, a group of oil |

immeraeﬁ snap switches associated with each seéction of
sald resistance, and means for operating - the different
switches of each group succeeeweiy to gradually cnt out

said resistance. - - \ ,
" 32. In combination, a three- phaae induction motor, a,

- " Y-connected resistance in its rotor circuit a group of oil

29

30

385

40

sald resistance, a

immersed snap. switches associated with each section of |

said resistance, and means for operating the correspond-

ing switches of the various groups simultaneously to cut

out parts of their associated resistance sections. |

33, In combination, a three-phase induction motor, a
¥Y-connected resistance in its. rotor cireuit, a group of oil
fmmersed snap switches associated with each section .of

sald resistance, a rotatable shaft, and cams on said shaft

for opening ov closing said switches according to the ai-
rection of rotation of said shaft. .

34. In combindtion, a three- phaee inductlon raotor, 8
Y-connected resistance in its rotor circuit, a group of oil
immersed snap switches associated with each gection of
rotatable shaft and a pair of ‘cams on
said shaft for each group of switches for closing corre-

sponding switches of the varloua groups simultaneouely

| o o

Witmesses:
' RuUBY ROBINSON,

870,596

as the shaft is rotated in one - direction anﬁ"opening gaid
corresponding switches annnltaneonsly as the shaft is ro-
tated in the other direction.

35. In combination, a three-phase induction motor, a

. ¥-connected resistance in its rotor circuit, a group ui oil

immersed snap switches associated with each -section of
said resistance, a. rotatahle shaft, and a pair of cams on

‘gald shaft for each group of switches, one of each pair of
- ¢ams . being: arranged to cloae its associated switches as
I':.the shaft is rotated in one direction, the other of each
~palr of cama being arranged to open ‘gaid switches succes-
'sively as. the shaft is- rotated in the other direction.

'36.. In combination, a three-phase. induction motor, a

S & ¢onnected resistance iu its rotor circuit, a group of oil
.“ritamersed snap switches assoeiated with each section of
suid resistance, a rotatable shaft, and a pair .of cams on
sald shaft for each group of sarltchea, one of each pair of

45
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55

cams being arranged to close its associated switches suc-

‘cesgively ae the shaft is rotated in one direction, the other
.of eaclhy pair of cams being a11anged to .open saild. switches
.succesaively ag the shaft is rotated in the other dlrectlon,
rcorreeponding switches of the various frronpe being op-
| erated simultaneously.

{
‘dependent current’ admitting switches and of realatance

37. In a controller, a rotata‘ole ahaft a plaraiity of in-

varying switches. arranged to be operated by sald shaft in
its rotation aaid current admlttlng switchee belng im-

| mersed In oil.”

38. In’ a controller a rotatable ahaft a plurahty of
swlitches arranged to be operated by the rotatlon of said

1 shaft, and a separaté oil tank for each switch.

39. In a controller, a rotatable ghaft, a piurality of
switches arranged to he.operated by the rotation of ‘said

shaft, and a separate removable oil tank for each switch,

- In testimony whereof I affix my elgnatme in the pres-
ence of two witneaaee
- LEWIS_ L. 'I‘A'I‘U‘M.

Frap J, KINSRY.
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