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To all whom ot may concern: .
Be it known ihat 1, Herserr W. CurNey,

a-citizen of the United States, residing at

Norwood, i the county of Hamiiton and
State of Ohio, have invented certain new and
useful [mprovements in Controlting Mechan-

1sm, of which the following is & ful, clear,

and exact specification. N
My mvention relates to controliers for
electric motors and particularly to resiste

~ance starters for induction motors.
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- Heretofore it has been common to provide
means for preventing a starting controtler

from being moved too rapidiv. ‘Sometimes,

however, {or reasons hereinafter explained,
it 1s desirable 1o prevent the controller from
being moved too slowiy, especially in start-
ers for induction motors, and one of the ob-
Jects of my invention is to provide means for
doing this. =~ ' |
Another chject of my invention is to pro-
vide means for breaking the main circuit of

the . motor in case an, one ol several unde-
sirable things happen, such as a too rapid or
too slow movement of the controller, or an

overload on the motor.
Another object is to provide a novel inter-
locking means whereby the current-gdmit-

$ing switch cammot be moved unless the regu-

lating switch is
moveiment. " |
A further object of mv invention is to pro-

1n proper position for such

© Vide, in connection with my starting device,
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an overload magnet which is more sensitive
during normai running than during starting.
- Astiil further object of my invention is to
proviie a novelform of dash-pot. |
Other objects of mv invention will appear
hereinafter. |
In one aspect my invention COMPprises &
controtler, means for breaking the circuit if
the controiler is moved too siowls . |
Anarmore specific aspect m's invention
compnses the combination of a current-ad-
mittiny switch, a regulating switch movable
step by step, and means for tripping the cur-
rent-admitting switeh if the time interval
hetween its closing and the first step of the
regulating  switch ™ or between  successive
steps of the regulating switch is above g pre-
determined value. L
Still more specifically m invention com-
prises the combination of a current-adnmit-

ting switch, a 'rf-.sis_t-u,'n(*e-va.r} e switch move |
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" able step by step, a lever movable in one (i-

prises _
- Inltling current to the primary thercof, a
 starting resistance in the secondary thereof,

nection. with the ac

————

rection by the closing of the current-admit.
tng switch and by each step of the resist-

ance-varymg switch, a spring for returning

sald lever to its normal position to brip the

current-admitting switch, means for retard-
ing the return moveinent of said lever, ahd
an overload magnet for tripping said cur-
rent-admitting switch when the Joad on the
motor exceeds a predetermined limit.

In another aspect mv invention COMPrises
an mduction motor, a starting resistance in
the secondary thereof, means for cutting out
satd resistance, an overload magnet- for

breaking the primary circuit thereof if the

current exceeds a predetermined value dur-

Fs

sensitiveness of said magnet after the start
Ing resistance has been cat out. -

~ Inostill another aspect my invention com-
an induction motor, o switch for ad-

a switch for gradually cutting out sajd ro.
sistance, and means whereby the current-ad-
mitting switch is tripped if the resistance-

Ing starting, and means for mereasing the

6O
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varying switch is moved at less than a prede-

termined speed in the direction to cut out re-
sistance, or is moved in the other direction
beyond  highest resistance position, and
means for preventing the closure of the cup-
rent-admitting switch unless the whole start-
Ing resistance is in circuit. -
From another point of view. i Inven-

tion consists of a dash-pot forming part of -
my improvea controlling device: which come-
an mner tube. spaced

prises an outer tube,
from said outer tube to form an annular
chamber between them, and a piston mov-
aliein said inner tube, S -
Irom still another point of view Ny Inven-
tion consists of a dash-pot es pectally adapted
for use in connection with a starting switch,
which comprises a eylinder, a pi1ston and
l_}istﬂn— rod slidable therein, said piston rod
emg provided with an opening, and a tube
fitting around said rod and having a cut-
away portion for adjusting the effective size
of said opening. S B
Other features of v invention will -
pear from the following description in con-
_ ompanymg  drawings,
and will be specifically set forth in the claims.
Figure 1 shows the various features of Iy
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of Fig. 2. |

2 _ 871,205

is a longitudinal section of my novel form of
dash-pot. Fig. 3 is an elevation of the pis-
ton rod ‘and surrounding tube of the dash-
Pot taken at right angles to the view shown

i 1 Fi. 415 wseeion o e £

Referring more articnlarly to Fig. ‘].,..t_h_e

‘motor to be controlled, here shown as an 1n-

duction motor is denoted by 5, the primary
or stator winding of the motor being sup-
plied through an oil switch 6. The secondary
or rotor winding of motor 5 is connected. to a

. gtarting resistance 7 arranged to be_short-

1o
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circuited or otherwise cut out by ineans of

the bar 8 slidable over the contacts 9 of the-

resistance 7. This resistance is shown as be-

ing star connected in order to agree with the
windings on the rotor, but it is obvious that
if the rotor windings are delta-connected the
resistance can be connected to correspond.

The lowermost contacts 9 for each part of the

resistance 7 are-shown longer than the other
contacts for a purpose to be hereinafter ex-
plained. | o -

The switch is operatad by means of a
handle 10 pivoted on ashaft 11. This handle
10 is one arm of a complex lever, another
arm 12 of which is connected to the operating
rod 13 of the switch 6, a third arm 14 of
which forms a latch plate, having a shoulder

15 with which a lateh 16 on .arm 17 of an in~

verted T-shaped lever engages, to hold the

switeh 6 in closed, position, the arm 17 being

drawn towards the left by nieans of a spring
18. © There is a fourth arm 19 of this com-
plex lever, the cam-like end of which when

moved in one direction engages with a pawl.

90 on lever 21 to force said lever 21 down-

40
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wards, but when moved in the other direc-
tion, by reason of a hinge 22 slides over sald
roller 20 without moving it. The lever 21-
is attached to a rod 23 which in turn 1s
fastened to the cylinder of dash-pot 24, the
piston 57 of said dash-pot being held firmly
against movement. This dash-pot 1s con-
structed to allow free downward movement

of the rod 23, but to retard the upward

movement thereof, the structure of the dash-
pot being explained hereinafter. The han-
dle 10 is also provided with amn are-shaped ex-
tension 25 which has a num ger of notches 26

with which the pawl 27 is arranged to engage

at certain times to prevent movement of saxd
handle 10 to the lett. | o

A second handle 28 is pivoted on shaft

11, and arranged to operate the resistance- -

varying bar 8 by means of a rod 29 and

~agrm 30, the latter of which is Integral with

said handle 28. Also integral with the
handle 28 is a noteh plate 31.  The sides of
the notches of this plate form cams which
engage the roller 20 of lever 21 to operate the
dash-pot 24 in the same manner as arm 19
does. "The last of the cams, which acts as

~invention,’ pa.rtly"1di£igrammaticall'y. Kig. 2

|

f

handle 28 is moved into position h, is higher
than the rest and has no notch beyond 1it, so
that the lever 21 does not move upward
when handle 28 is in position 7, and also so

.

that when handle 28 is moved backward 70

from s fion f, the Toller 20 will clear the
- R |

tops of the other cams &11(1 avmfl bumpmg..
The handle 28 is shown in the
which all the resistance is included m the
rotor circuit, this position being marked a.
It can be moved forward into positions b, ¢, 4,

‘ete. to its running position L at which tine

the whole starting resistance 7 is cut out.

‘These positions are marked on the drawing
for the resistance varying rod 8 as well as for

position i -

75

80

“the Kandle 28 and also for the parts of the |

' — ]

oral with paw! 27,

notch plate which cooperate with rolier 20.

There is another position, marked 7; for this

handle 28 into which said handle is moved
- order to cause the arm 30 to engage with a
projection 32 on anarm 33 of the T-shaped
lever of which lateh-arm 17 forms ‘the up-

richt. This engagement causes latch 16 to

be moved away from shoulder 15 thus allow-

ing spring 34, which extends {from arm 14 to
lever 21, to open switch 6. The position 7
is therefore the releasing position. .

~ Extending from notch plate 31 is a projec-

89
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tion 35 arranged fo engage an arm 36, inte-

in engagement, and pawl 27 is raised when
the handie 28 is in position «, as shown, at
which time the handie 10 1s free to move to
close the switeh 6.
of positions b to k., the parts 35 and 36 are out
of engagement and pawl 27 rests against ex-
ter sion 25, and uniess switeh 6 is Tuliv closed,
engages in one of the notches 26 to prevent
movenent of handie 10 to the Jeft,

will not remain in such position after bheing

released by the hand because of the non en-

ongement between fateh 16 and shouldor 15,

Pateh 16 is movanle away from shoulder
15 by the engagement of lever 21 with the
arin 37 of the T-chaped lever 17, stich an en-
cagement befween the parts 21 and 37 tak-

ing piace whenever the arm 21 under the in-
Aucence of the spring 34 reaches a predeter-

mined point in its upward movement. There

is also an overload magnet 38 which by act-
Cing on armm 33 ds its armature under certain

conditions moves lateh 16 out of engagement
with shoulder 15,.this overioad: magnet

being connected through a series transformer "

30 to respond to excessive currents in the
primary cireuit of the motor 5. The lower
half, or other desired part of the winding of
ovecload magnet 3% 1s normally short-cir-
cuited by a switeh 40, which switch is ar-
ranged to e opened when the starting resist-
ance has been fully cut out by a projection
41 from resistance varying barS. o

The parts 35 and 36 are.

If the handle 28 1s 1n any

‘ | Parts 35
and 35 are aiso in engagement when the arm
28 15 in position 7, but-at such time, although
The arm 10can be moved to close switeh 6, )

the arm 10°can be moved to ctose switeh 6,10
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tarded by the dash-pot 24. If the lever 21

35

40

45
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Comecurrent-ean do any damage to the inotor.
{0

~direction from any position, or in the back- |

when the haud is removed from handle 10,

28 18 1 position a, however, the switch 6
‘wili remain closed because of the engagement .

16, the closing movement of handle 10 causes
the end of arm 19 to engage roller 20 to move

end of its upward movement, it moves latch
16 trom shoulder 15, thus tripping the switch

“steps of the resistance varying handle 28 are

oni= this, The starting resistance may not

with a heavy foad on the motor, that the
“motor will not start fmnaediately upon clos-
g the switeh 6, and that the attendant

871,205

The handle 28 i3 freely movable from posi-
tions ¢ to @, 7. €., In the backward direction
trom position ¢, but in moving in the forward

ward direction {from positions % and a, it is
necessary that a latech 42 be lifted out of the
notehes in plate 42% with which it codperates.
~ Lhe operation of the system is as foliows.
i1 the handle 28 is in posttion r or « the han-
ale 10 can be moved to close the switch 6,
though said switch will not remain closed

if the handle 28 is in position r. If handle

which occurs between latch 16 and shouider
15, 1f the handle 28 is in any of positions b
to /2, the handle 10 cannot be moved to close
switch 6, the several notches 26 heing pro-
vided to prevent closure of said switch should
the handle 10 for any reason not be in full
“oft”” position when an attempt is made- to
close 1t while the handle 28 is in .omne of posi-
tions b to h.  Assuming that-the handle 28 is
in ppsition ¢ and the switch 6 is closed by
moving handle 10 and locked closed by cateh

¥

the arm 21 and dash-pot 24 downward. The
lever 21 1mmediately begins to move upward-
under the influence ot spring 34, but is re-

reaches a predetermined point at or near the

6 which is opened by spring 34.: However,

3

1dly, too great a current will flow in the pri-

mary winding of motor 5, and the upper or

non-short-circuited coils of overload mag-
net 38 will attract the armature 33 to trip
the switch 6, thus necessitating 4 movement

of handle 28 to its position « before said

switch can be again closed. IHowever if the
~arm 28 1s moved forward neither too rapidly
nor too siowly, the motor is successfully
started and when the resistance 7 has been
Jdully cut out the switch 40 is automatically

opened, thereby substantially doubling the

effective  windings of magneit 38. The
switch 6 will now be tripped at any overload
upon the miotor 5, but the current required
for this overload during normal running is
less than' the current required for an over-

load during starting, thus allowing the use

of thearge current which is always required
at starting, especially it the motor is start-
1mg under load. | |

If 10 is desired to stop the motor 5; this

70
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can be done either by moving the handle 28
back:to release position thereby causing an -

engagement between parts 30 and 32 {o wip

“switch 36, or the handle 43 on arm 17 ean be

pulled to the right to cause said tripping.
During the “backward movement .of ihe
handle 28 the roller 20 clears the tops of the
cams of thenotch plate 31. - Thelong lower

contacts 9 of resistanee 7 are. for the pur-

pose of atlowing the handle 28 to move be-

| .tween positions ¢ and » without varying the

resistance 7. - .
The dash-pot 24-1s consiructed of an outer

tube 44 in which is a tube 45. The {ube 45

if before the lever 21 reaches or approaches | has holes 46 near its upper end and cut-away

too closely.1ts uppermiost position the handle
28 15 moved forward one notch, the léver 21
15 again moved downward and must start its
upward movement anew. If the successive

made without allowing time enough between
any two successive steps for the arm 21 to
reacli or approach too near to its uppermost
posiuon, the switch 6 remains closed, but if
belween any two suceessive steps more than
@ predetermined tune elapses, the switch.6 is
tripped and it 1 necessary to move the arm:
25 back to position @ in order to again ‘close
aid switeh, . The purpose of this construes-

be =allictently heavy to stand the hcavy

-

starfing current, or indecd even-the normal.
running current, for any eonsideraile length

of time. Thers 1w aizo daneer, cspecialiy

would leave the switeh 6 closed and the han-
dle 28 nrone of s starting positrons while he
avesticatod,.  If this s dore the switeh (; 1
automatically opened befors the heave sfart-

if the handle 28 s moved forward too rap-

.
,
I w
1

gorhit_ms at its lower end to form supports 47.

Secured into the upper end of tube 44 is a

head 48 provided wich holes 49 for pouring
in the fhaid of the dash-pot, and a cencer hole
or bearing 50 1n which the pision rod slides.
Secured mto the lower end of 1ube 44 is a
head 51 integral with which 13 a sialter head
or disk 52 which fits closeély in the end of the
mner {ube 45. The heads 51 and 52 are
joined by a neck 53,.the head 52-and neck
53 beinyg driited as shown.an Fig. 4. - The up-

per surface-of disk 52 forms a sedat for a ball
54 which 1s retaimed in place by cuards 55.
- The piston 56 1s atiached, as by screw
threads, to the piston rod 57.. Drilled in the

pision rod 57 1s-a passage 58 connecdnyg o=

piston.” The upper opening of this passage
ascadjustable by means of tube 59 which
may. be iurned through 180° around: the

gether the spaces av the wo sides of the

90
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115

120

piston rod and fastened 1m any desired posi- .

Lionn by a screw 60, the movement of the

tube around the rod causing a greaier or less
closure ol the -passage 58 because of the

oblique cui-away pari 61 at the lower end of-

fibe 59,0 This dash-pot allows a free up-

ward movement of the piston or a free-down-

ward movement of the eylinder, the oil or

125

130
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other fluid in the dash-pot flowing freely
during such movement through the openings
46, the annular chamber between the two
tubes 44 and 45, the openings between sup-
poris 47, the holes in neck 53 and head 52 to
the chamber at the lower side of the pision 56.

"The downward movement of the piston 56 |

or the upward movement of the cylinder 1s

retarded because of the seaiing of the ball
54 on iis seat, the fluid below the piston:be-

ing able to reach the other side only by pass-
ing through the small opening 58 m the
piston rod." *-

As herein described and shown, the reg-
ulating or resistance-varying switch never
breaks the circuit, but for some kinds of
motors to which certain features of my in-
veniion are applicable, it might be desirable
to have this swiich break the circuit. The
term ‘“‘highest resistance position’ as here-
in used is intended to cover both the position

of highest resisiance in those cases where

the cireuit is not broken, and the *‘off”’ posi-
tion or posiiion of infinite resistance when
the circuit is broken. o
It is obvious thatmany equivalents of the
various parts shown and described may be

used without depariing from ¢the broad SPITLL.
oF'the invention, and all of these equivalents

are iniended to be covered by the following
clamms. | R |

What I claim as new and desire to secure

by Letters Patent is:— - o

1. In combination, an alternating current
motor, & current-admitting switch 1w the
primary circuit thereof, a resistance. m the
secondary cireuit thereof, means for vary-
ing said Tresistance, and means for' tripping
the current-admitting switch' if the resist-
ance-varying means is moved too rapidly.

2. In compination, an alternating current

motor, - & current-admitting switch in the
primary circuit thereof, a resistance 1 the
secondary circuit thereof, means for Varymg
said resistance, and means for tripping the

current-admitting switch if the resistance-

varying means is moved too slowly.

3. In combination, an alternating current
‘motor, & current-admitting switch 1in ‘the

primary circuit thereof, a resistance in the

‘gecondary circuit thereof, means for varying

said resistance, and means for tripping the
current-admitting switch if the resistance-
yarying means is allowed to remain for more
ghan a predetermined time in other than 1t
position of lowest resistance. | .

4. In combination, an induction motor, a
current-admitting switeh therefor, a resist-
ance in the secondary circuit of the motor,
nicans for yorymg said resistange, and means

{or tripping the current-admitting switeh:if

the resistance-varying means is moved etther
too rapidly or too slowly.

5. In combination, an induetion motor, a
switeh for admitting current to the primary

|

- —— B - M. kb & W K WP oEw

|..._..____‘nl.I| -

’

871,205

member thereof, a starting resistance in the -

circuit of the secondary member thereof,
means for gradually cutting out said resist-
ance, and means for tripping the current-ad-
mitting switch if the resistance-varying

70

means is moved at less thana predetermined

speed.
6. A _
prising a current-admitting switch; a regu-

lating switch, means for tripping the current-

admitting switch if the regulating switch is

controller for electric motors com-

.

moved too slowly, and means for preventing

the closing of the current-admitting switch

if the regulating switch is not in highest re--

sistance position. = - :
7. A controller for electric motors com-
rising a current-admitting switch, a regu-
ating switch, meansfor tripping the current-

80

admitting switch if the regulating switch 1s -

moved either too rapidly or too slowly, and

means for preventing the closing of the cur-

rent-admitting switch if the regulating switch

is not in highest resistance position. |
8. In combination, an induction motor, &

current-adinitting switch therefor, a resist-

ance in the secondary. circuit of the motor,

85

90

means for varying said resistance, and means

for tripping the current-admitting switch 1

the resistance-varying means is moved too

slowly or if an overload occurs on the motor.
9. A controller for electric motors com:-
rising & current-admitting switch, a regu-
ating switch, means for tripping the current-
admitting switch if thé regulating switch 1s

[

“moved too slowly or if an overload on the

motor occurs, and means for preventing the
elosing of the current-admitting switch if the
regulating switch is not in highest resistance
position. S I

10. In combingtion, an induction motor, a
current-admitting switeh- therefor, a resist-
ance in the secondary circuit of sald motor,
means for varying -said resistance step by

step, and means for tripping the current-ad- -
mitting switch if the tinie interval between
its elosing and the first step of the résistance-
| varying means is too great and if an overload

oceurs on the motor.

93

100

106

110

11. In combination, an induction motor, & .

current-admitting switch therefor, a resist-

ance in the secondary circuit of said motor,
means for varying said resistance step by .

step, and means for tripping the current-ad-

" mitting switch if the tune interval between
its elosing and the first step of the resistance-
varyving means or between successive steps

" e

‘of the resistance-varying means is above &

predetermined value or if an overload occurs

on the motor.

12. In a controller for electric motors, a
current-adinitting switeh, a resistance-vary-
‘ing switch movable step by step, a lever mov-

]b of the

able in one direction i}lr the elosin ‘
current-admitting switch and by each step of
the resistance-varying switch, a spring for

115

120
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reLurnmﬂ said Tever to its normal position to
trip the current-adinitting switch, and means
for retarding the return mov eent of said
lewe - |

In a {*ontmll("‘ for electric motors, a

rvm%tdn(*v xmnntr switel movable step m*
step, aeve + binsed it one direction, but niov-

abie m the Uthu direction by cach step of the |

]C%lbt:lll(‘t‘ varyving switch, means for retard-
ing the movement of said levu: 1n the-first di-
mctmn, and means for breaking the motor

circuit when said lever. ruuho,s a predeter-

oned point inoits movement in s&u( hrbt cli-

15

20
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"14. In a controller for electric motors, 4
current-admitting switch therefor, a I‘Lblht—
ance-varying switeh movable step m step, a

lever Illt)le}l{‘ I one direction by the {I{)bmir

of the current-admitting switch and by a('h
step of  the I‘L‘hl‘-atflllt(, varying switch,

spring for returning said lever to its Ilt)rlllal
posttron to trip the ¢ current-admitting switeh,
means for retarding the return movement nf
saud lever, and an overload magnet for trip-
ping said current-admitting sw itch if the load

Ol tlw motor exceeds & ]}rule termined limit.

- step,

3 ()

40

40

In a mmmllor for electric motors, a
(‘Hhidll( e-varying switch movable step b}
a levoer Dinsed in one direc ‘tion, but
movable in the other direction by eac 1 step
ol the reststance-varving switch, means for
whmlnw the movement of said lover in the
first Elli{*( tion, means for bre aking the motor
cireuit when azml lever reaches a predeter-

‘mined point in its movement in said first di-
raction, and an overload magnet for tripping-

satd current-admifting H\Ht{'h 1 the toad on
Hw motor exceeds a prmlvtm muned lmit.

16. In a-controller for electric motors 4, 4
n:tltl(]lt-mlllllttltltr switch therelor, a resist-
ance-varying switeh movable steg. lw stey’, a
lever movable inone direction l)‘, the ¢ losing
of the carrent-admitting switeh and by’ (nl,(*h
sten’ol the resistance-varving switeh, a SPring
for retarning --*m| lover to its nor mal ]}(}Hltlt’)ll
to trip the current-ndmitiing switeh, means

~for retarding the return nlm"vm(*m of said le-

55
O step, alever biase dinone diree {ion; but mov-

vor, and an overload magnet which trips the

current-admitiing swite if the current SUP- |
-]III' «1 to the motor excecds a ])I(*{l{"‘tt‘l mined
Rinotuant {llllli!‘-" tho atzulmtr Of the motor or

exceeds a smaller plmlummmwl aniount

| t]i!l ing the nornil running.of the motor.

In o controller for clectric motors, a
l{“-mlw‘l ance-varving switeh movable step lw

~ablein the other divection by-each hf,{’!_]") of the

60
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reststance-varvinge switeh,
ing the rmwvmvnl of said lever in the first
direc tion, means lor breaking the motor eir-
¢uit w h( ' ,.mul lover reaches a predetermined
point in 1ts movement in saxd hest direction,

and an overload magnet which trips the cue-.

ront-admrtting switeh if thie current sup-
J)]it‘il 1o the motor exceeds a pw{letmmmed

|

means for retard-

amount during the starting of
exceeds a smaller predetermmed amount

resistance-varying. switch,
' movable with smd switch, a levf‘-r A tuated 1n

during the normal running of the motor.
1S In 3] mntmller for f;,lu}tuu motors, a
serles of cains

one direction by said cans, a spring for re-
turning said lever, a dash- Fot attached to

saldd lever and so comtrugtﬂ that the return

movement only of said lever is retarded, and

the motor, er
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means for breakine the circult when said le-

ver. reaches a precfetermmed pomt of 1t.s_~, re-
_ tum movement..

19. In a controller for eleotmc IllOtOI‘S ,

current- ndmlttmﬂ' switch, a rcsistance-vary-

mg switch, a series of cams movable with

-sald latter switch, a lever actuated in one di-

rection by sald cams, a spring for returning

| said lever, a dﬂsh-—pot attached to said lever

and so (*onstrueted that the return move-

point 1n 1ts return movement. |
20. In combination, an induction. motor a

80
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‘ment only of said lever is retarded, and
‘means for tripping the current-admittin
.switeh 1f sald lever reaches a predeteumne(

90

switch for admitting current to the prlmary' '

thereof, a starting resistance in ‘the second-
ary tlwrmt means for cutting out said resist-
ance, an overload magnet. for tripping said
current- admisting switch if the current rises

35

too high, and memn for increasing the sensi-

tlwnes,s of said overload lllﬂﬂ‘llet when the-

Hlﬂrtlllﬂ' resistance hias been l'ullv“ cttt out.

In combination, an induction mot()r a,
startmfr resistance in the .set*oml.;nv L‘lI(‘Ult
thelwf means for cutting out said Iﬂbl%ttllltt'

-an overload magnet for hreakmtr the primary
cireuit thereof if the current exc eds n prede::.

t("l‘lﬂlll(‘l’l vahw (lurmtr starting, and means
for 1ncreasing the numl)e{ of turns- on said

magnet after the atmtmﬂ' I’(‘Hl‘vfdll( e hﬂ'p lwul |
'(*ut out. - -
22. In cmnbmatwn fm induction motor, a

:-,tﬂ,rtmtr resistance in ‘Qhe rotor cirecult thew

of, means for cutting out said starting. re-
'blstance

an overload magnet for breaking
the prmmw circuit thereof if the (*uuent
therein exceeds a predetermined: value dir-
ing starting, a short-cireuit around part of

‘the- winding of the overload magnet, and

means for 0p€-mntr satd short- ('uuut when
the starting resistance has been fully cut out.

23. In comlnnatlmL an mductmnnwtm , a

switch for admitting current to the pnm:u y

-thme()f a starting resistance in the second-

Ay there()f means for cutting out said re-

hl&t&llbe ml overload magnet ¢ onnected and

*wm,nged to- trip saild ‘current - admitting
switch when the current I the prunary cir-
cuit of sald motor rises above a certain pre-
determined value, a -hort-circuit around

substantially half of the windings of said

overload magnet, and means whereby said

short-circuit 1s broken when the starting re-
sistance has been fully' cut out.

. — .
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ting switch.

94. In combination, an induction motor, a
switeh for admitting current to the primary
thereof, a switch f v varying the resistance
in the secondary thereo!, and means where-
by the movement of said resistance-varying
switch back of the position where the full
resistance’is cut in trips the current-admit-

25. In combination, an induction motor, a
starting resistance in the secondary thereof,

a switeh for gradually cutting out said re-

10

20

sistance, and means: whereby the primary
circuit of the motor is broken if the resist-

ance-varying switch is moved too slowly in
the direction 46 cut out resistance or 1s

moved in the other direction bevond highest

resistance position. ,

26. In combination, an induction motor, &
starting resistance in the secondary thereot,

a switch for gradually cutting out said re-
 sistance, and means whereby the primary
cireuit of the motor is broken if the resist-

ance-varying gwitch is moved too slowly m
the direction to cut out resistance or 1s
moved in the other direction beyond highest
resistance position, or if an overload on the
motor occurs. - L

27. In combination, an induction motor, &
switch for admitting current to the primary

thereof, a starting resistance in the second- |
“ary thereof, a switch for gradually cutting

out said resistance, and means whereby: the

current-admitting switch is tripped if -the

. - - " - _f . :
resistance-varying switch is moved at less

39
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thania.predetermined speed in the direction
te cut out resistance, or is moved In the
ther direction, beyond . highest resistance

28. In combination, an induction motor, a

out said resistance, and means whereby. the

current-admitting, switch is tripped if the

resistance-varying switch is ‘moved at less
than a predetermined speed in.the direc-

tion to cut out resistance, or is moved in the

other direction beyond . highest resistance

cuit of the.motor rises too high. .
v9. In combination, an induction motor, a
stérting resistance in the secondary; thereof,
o switch Torseraduslly cutting out said re-
sistance, means whereby the primary circuit
of the motoris broken if the resistance-vary-

ing switeh is.moved too slowly in. the direc- |
tion to-cut out resistance or is movedin the

other direction beyond highest resistance
position, and means whereby the primary

position, or if the current in the primary ¢ir-

871,205

T circuit of the motor cannot be closed unless
the whole startine resistance is in eircuit. /
13

30. In combination, an induction motor,
starting resistance in the secondary thereof,
a switch for gradually cutting out-said re-
sistance, means whereby the primary cir-
cuit of the motor is broken if the resistance-
varying switch is moved too slowly in the di-

60

6o

rection to cut out resistance or is movec in

the other direction beydnd highest resist-
ance position, or if an overload on the motor

oceurs, and means whereby the primary ctr-

cuit of the motor cannot be closed unless the
whole starting resistance 1s i circuit.

31. In combination, an induction motor, a

switch for admitting current to the primary
thereof, a starting resistance in the second-
ary thereof, a switch for gradually cutting

70

out said resistance, and means whereby the

current-admitting switch 1s trip

ged if the re-

sistance-varying switch is moved at less than

a predetermined speed in the direction to cut

out resistance, or is moved. in the other di-

60

rection beyond highest resistance position,
and means for preventing the closure of the

eurrent-admitting switch -unless the whole
starting resistance 1s in eiwrcuit. -
- 32. -In combination, an induction motor, a

switeh for admitting current to the primary
thereof, a starting resistance in the second-,
ary thereof, a switch for gradually cutting.
‘out said resistance, means whereby the cur-
rent-admitting switch is tripped if the re-

sistance-varying switch is moved at less than
a predetermined speed in the direction to
cut out resistance, or'is moved in the other
direction beyond highest resistance position,

85
90
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or if the current in the primary circuit of the

motor rises too high, and means for prevent-

switch for admitting current to the primary | ing the closure of the current-admitting

thereof, a starting resistance in the second-
ary thereof, a switch for gradually cutting

switch unless the whole starting resistance
s in circult. o

33. A dash-pot comprising an outer tube,
anl inner tube spaced-from said outer tube to
form an annular chamber between them, a

piston and piston rod movable within said

iner tube, said piston rod being provided
with a passage connecting the spaces at the
opposite sides of the piston, and a tube fit-
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ting closely around said rod for adjusting the -

effective size of said passage, thereby per-
mitting the dash-pot to have a uniform re-
tarding action throughout its range. |
In testimony whereof 1 allix my signature,
in the presence of two witnesses.
o HERBERT W. CHENEY.
- Witnesses: . |
| Geo. B. ScuLey,
Frep J. KINSEY.
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