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UNITED STATES

PATENT OFFICE.

IMLE E. STOREY, OF PHILADELPHIA, PENNSYLVANIA.

REVERSING-RHEOSTAT.

SPECIFICATION forming part of Letters P'atent No. 608,013, dated July 2:6, 1898,
Application filed January 29,1898, Serial No, 668,394, (No model,) |

To all whom it may concern: |
e it known that I, IMLE E. STOREY, a Citi-

zen of the United States, residing at Phlladel- |

phia, in the county of Pluladelphla and State
of Pennsylvania, have invented certain new
and useful Improvementsin Reversing-Rheo-

stats, of which the following is a full clear,

and exact description.
This invention relates to combined revers-

ing switches and rheostats or starting-boxes
for electric motors, the object being to pro-

vide a simple, eompaot and efficient mechan-

1cal device whereby the amount of resistance

in the cireuit may be varied throughout the
entire range of the rheostat, after closmﬂ' the
circuit, without destroying the
thereof. The switch is a reversing device
that operates by moving the switch-arm from
one side to the otherof a median line, another
object of the invention being to prevent the
circuit-controlling arm, whleh moves quickly

and mdependently when the circuitis broken,

from jumping from the contacts en one sufle
of the center to those on the other.

A still further object of my invention is
to provide means for mechanically operating
the starting-box from a distance, especially

‘adapted f01 frequent short runs of the motor,

such as in electric cranes, wherein the oper-
ator usually keeps his hand upon the con-
trolling-lever while the motor is in operation,
and of such construction that if the 0]_)61&13-
ing-lever is let go the controlling-arm of the
1heostat will 1mmed1ately and automamcally
return to the median position for stopping
the motor.

The invention consists of certain mechan-
ical devices which will be hereinafter fully
described, and particularly pointed out in the
claims., |

In the accompanying dmwmﬂ‘s Figure . 1

18 & front elevation of the 11160513&5 showmni

the resistance-contacts. Fig. 2 is
the rheostat.
operating mechamsm of the rheostat When
in one of the running positions. Fig. 4 1is

rear elevation of the rheostat, shou ing the
reversing-switeh mechanism, Flﬂ‘ 518 a side
view of Lhe switch-arm and attaehed parts.
Fig. 6 is a front view of the same, showing

the switch closed; and Kig. 7 is a detail.

a plan of

I will first describe the meehamsm Lor an-

plane passing through the shaft.

mteﬂuty"

with a

Fig. 8 is a detaﬂ view of the

| tomatically returning the controlling-arm of

the rheostat to the normal position and bring-
ing the motor to a stop in case the opelat01
lets g0 of the operating handle or cord.

55

The resistance-coils (not shown) are con-

ta,med within a cylindrical casing A, at each

‘end of which is a head ¢ of non- eonduemnw

material, such as slate. A shaft b, havuw

,beaungs in these heads, extends beyond them

and carries at one end a disk 0', to which are

rigidly secured two arms 0? and 0%, set at .

equal angles on opposite sides of a vertical
To the
outer ends of these arms cords or other suit-

able handles may be attached for mampula-

tion by the operator, a pull on one serving to

start the motor in one direction, while a pull
on the other will start it in the opposite di-

rection. On the inner face of disk b’ and lo-
cated midway between the arms b2 and b3and

near the periphery of the disk is a cylindrical

stud 0% and standing directly above the nor-
mal position of this stud is a stop ¢, project-
ing inward from the fixed bracket ¢/. Behind
the disk are arranged two sets of toggles, one
on each side, each eoumstmﬂ* of anarm d, piv-
oted at CZ" and another arm e, pivoted to the
first at ¢’ and having 1ts bearing normally
against the stop ¢ and the stud b‘* it being
shaped with semicylindrical seats to accu-
rately fit a,ﬂ*amst the two parts referred to.
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Spunﬁ‘s s $' connect the joint of each toggle '

ixed part of the frame, as shown in
Fig. 1, the arm e being offset and the spring
attached to the offbe‘t por tion immediately
beneath the pivot-pin ¢, so that it may act in
the same plane with the :51,1 ms eand d. When
both of the arms e are against the stops, the
points ¢ are just below a straight line con-

necting d’' and 6% in which position they are
held strongly by the springs, and the disk 0"
is correspondingly held im this its normal po-

sition. Now when either of the arms b% 6% are
pulled downward the stud b*is foreed against

Qo

95

the end of the corresponding arm e, causing

this arm to leave the stop ¢ and begin to close
upon the arm d and assume the folded posi-
tion shown to the left in Kig. 3. This motion
stores power in the spring s, which will act
to return the disk to its normal position by
opening the arms of the toggle. When the

arm e is thus carried away from stop ¢, the
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other arm ¢ remains unaff
stop. While a toggle is in the folded POSi-
tion deseribed the resistance is out of circuit
and the motor is running. In this position
the operator holds the pfu*tb and he 1s able
to do so without great exertion, because the
pull of the spring is comparatively light, it
being nearly in line with the centers of the
toggle. YWhen the operator releases the han-
dle, the spring opens the toggle to return the
1*6515‘[51110@ -arm, 1n which motion a large part
of the power of the spring is reserved for the
end of the stroke or at the time when the
members of the toggle are nearly in line with
each other, at which time the most power is
required, for then the resistance has been
thrown into circuit and the switch-arm must
be released from the grip of the contacts, as
will be explained hereinafter.

Upon the shaft 6 immediately back of the
parts described is a rheostat-controlling arm
/, hung in the middle and carrying at each
end two contacts, suitably insulated from
each other. One of these 1s at the extreme
end of the arm and bears against a row of
resistance-terminals ¢, fixed in the slate head
c¢near the edge, while the otheris just inside
of 1t and bears against a continuous metallie
ring ¢’. Two sets of terminals ¢ are shown,
one above and the other below, this being a
double-pole device. The middle terminal
of each set ¢ is elongated, as shown, so as to
make no change in the resistance while the
arm 1s traversing the beginning of one stroke
and the ending of the other At the opposite
end of the box A the shaft projects through
the head and carries a crank 7, havmg a
crank-pin /i’ projecting outward. This eranlk
actuates the reversing-switeh and circeuit-
closer. Pivoted at ‘nlle point ¢ near the edge
of the casing A 1s a switch- -arm [, (3011&,18[}11]”
of the two stmwht portions i/ and 7 and the
loop 2%, the part ¢* carryving the two contact-
blades 7 and 7. The sides of the loop are
slotted, asshown at*, and in these slotslevers
o i staud being pivoted at the upper corners
of the 1001) at i*. The lower ends of these
arms project below the loop and normally
rest back to back against the straight part ¢
of the switch-arm, being held in this position
by a pair of spunﬂ's %, conneeting them to-
gether. The lower extremities of these arms
turn oubward at right anglesand carry cross-
pieces /*, between the extremities of which
the springs &° areconnected. The lower end
of the slots ¢* are widened to receive a bell-
crank leverm, one arm of which is bifurcated,
as shown in I'ig. 7, straddles the arm %, and
projects into the loop. The other arm of this
lever m bears against the cross-piece I g
against which it isheld bya small spring m/'.
The levers m are pivoted at m? to the sides
of the loop, and their bifurcated arms nor-
mally stand inthe same plane, tangent to the
arc of movement of the crank-pin, with their
ends facing each othel, as shown in Fig. 4,
and with thc crank - pin standing between

ceted against the |
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them. In this normal position also the ad-
jacent faces of the arms /: are standing flush
with the ends of levers m and are exposed
inside of the loop . Tothe right and left of
the lever/ are located the contact-clips o and
o', respectively, with which the blades ; and

7" on the end of arm [ engage to close the cir-

cuit and send current through the motor in
one or the other direction.

The operation is as follows: Assume the
apparatus to bein the normal position,(shown
in IFigs. 1 and 4,) in which position the resist-
ance is all in circuit, but the circuit is open
and the motor is not running. To start the
motor, one or the other of levers 03 is pulled
downward slowly, causing one set of toggles
to fold into the position shown at the 1efL in
Fig. 3 and the shaft  to be rotated. In the
1nitial movement of the shaft the rheostat-
arm f travels over the elongated contacts in
the row of terminals ¢ and makes no change
1n resistance of the cireuit. Atthesametime
the switch-arm [ at the opposite end of the
box 1s traveling from the intermediate posi-
tion toward the clips o'. The switch-arm is
given this motion by the crauk-pin /', which
at the outset bears direetly against the end
of the bell-crank lever mand positively forces
the switeh-lever over. VWhen the are of
movement of the crank-pin carries it off of
the end of the bell-crank lev er, the bladesy
7 have just entered the c¢lips o', "and at about
the same instant the rheostat-arm 7 touches
the first rheostat-terminals above and below
in the row ¢ and begins to cut out the resist-
ance. \With the further motion of the shaft
the arm f travels overthe terminals g until it
inally rests upon the last ones, as shown in
IFig. 3, and accompanying this motion the
crank-pin 7t leaves the end of lever m and
presses against the exposed arm /£, causing
1t to fold into its slot, stretching the spring
/it and allowing the crank-pin to bear directly
against the side of the loop ¢%, against which
the erank continues until the pin reaches the
upper cmner of the loop, as shown in full
lines in Fig. G, at Wthh time the blades 7
are firmly set in elips 0o’.  The motor is now
running with the resistance all out. The op-
erator continues to hold the cord by which
he rotates the shaft & until it is desired to
stop or change the direction of rotation of the
motor. 1o stop the motor, the operator re-
leases the cord, whereupon spring s', in which
power has been stored, begins to act upon the

toggle, gradually 01}911111'n it and rotating
shaft O haclkward. As the shaft rotates the
crank-pin returns to its former position; but
I 1its initial movement or while traveling
from the point shown in full lines in IFig. 6
to the position shown in dotted lines it has
no effect upon the switch-arm {; but during
this time the rheostat-arm is Dheing carried
back and the resistance thrown into the ecir-
cuit. When the rheostat-arm reaches the

first terminals ¢ again, the ecrank-pin reaches
the position shown in dotted lines in Fig. 6,

70

75

30

Qo

100

105

II1O

115

120

125

130




10

20

25

30

35

608,013 o | g

and accompanying this movement of the

crank-pin the arm & has been drawn back by
springs k% to its normal position and has

0&11sed the bell-ecrank m on the same side to
assume 1ts normal position. In the further
movement of the mechanism the switch-
blades 77" must be removed from the grip of
clips o' and carried with a quick movement to
the intermediate position. (Shown in Fig.4.)
To release the blades of the switch requires
considerable power;
the position of the toggles, which have now
nearly opened, and the spring s’ therefore
acts with greater leverage upon disk 6'. The
crank-pin continues its motion, foreces the arm
k' into its slot, stretching the sprmﬂs k3, and
tilting the bifurcated arm of lever m down-
ward. When the crank- -pin strikes theside of
the loop 4% it begins to release the blades 7'
until at the moment when they are fully re-
leased and are readyto jump out of the clips
the crank-pin /" has reached its normal posi-
tion vertically below the shaft b, as shown in
Fig. 4. In this position the pin is locked be-
cause the arm ¢ of the toggle has been brought
against the stop ¢. The moment the blades
77 are free and the crank-pin is in the posi-
tion described the springs 4% in which power
has been stored, quickly jump the blades out

of contact with the clips o’ and force the arm

[ over toward its normal position, where it is
positively stopped by the bifurcated end of
the lever m on the left-hand side striking
the ecrank-pin, and all vibration of the arm /
1s prevented by the return of lever m on the
other side to its normal position against the
opposite side of the erank-pin. Thus it will
be seen that in breaking the ecircuitf, either

- purposely or inadvertently, the switch-arm
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cannot jump from the contacts on one side
to those on the other and thus create a spark
or temporary reversal of the current.
function, then, of the levers m is twofold:

first, to furnish an unyielding abutment for

the crank-pin to insure the immediate move-
ment of the switeh-arm in closing the cireuit,
and, second, to furnish a stop or abutment
to limit {the movement of the switch-arm in
opening the circuit. The funection of the
arms /o &' and the springs /%, it will be seen,
is to cause the quick movement of the arm [

on the breaking of the circuit and to tilt the

bell-cranks on the opening sfroke.

It will be observed that after the blades 77’
are securely seated in theclips on either side
the crank-pin has a motion indicated by its
two positions in Fig. 6, during which the
switch-arm 7 is not affected. This movement
corresponds with the travel of the rheostat-
arm J from the first to the last terminals in
the row g, this providing for a variation of
resistance in circuit through the entire range
without moving the sw iteh.

The descr 1bed apparatus is particularly de-
signed for controlling the motors of electric
cranes, hoists, and simﬂar apparatus where

the runs of the motor are short and at fre- |

but this is furnished by

The |

quent intervals. In operating such machin-

ery it is customary for the operator to keep -

his hand upon the controller while the motor
18 in operation, but the danger that he might
remove his hand from the controller and for-

get to stop the motor at the proper time al-

ways exists; butwith myimproved controller -

any such mistake on the part of the operator

could not result in damage, because the mo-
ment the handle is released the apparatus
antomatically throws in resistance and stops
the motor. Itis obvious, however, that those
features of the invention relatmﬂ* to the
switch-arm may be used on a contmllel with-

out the toggles and other automatic appara-

tus at the other end of the box. Ior ordi-
nary work the simple crank handle or lever
(indicated in dotted lines in Ifig. 2) may be
secured to the end of shaft b6 and moved posi-
tively in both directions by the operator, as
will be readily understood. -

I claim an advantage for my invention in
the location of the various parts of the appa-
ratus with respect to each other, the resist-
ance-colls being located in the cylinder be-
tween the two slate heads a and surround-
ing the shaft, the latter operating the rheo-
stat-terminals at one end and the reversing-
switch at the other. Thisconstruction gives
a very compact box, which for a given horse-
power 1s much smallel than any othel known
to me.

Having thus described my mventlon 1
01&1111—-' -
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1. In a motor-controller the combination of
a rotary shaft carrying a crank-disk, an abut-

ment on the disk, a toggle-lever bearing at

one extremity aﬁamst the abutment and piv-
oted at a fixed pomt at the other and a spring
connected to the toggle-joint, substantially as
deseribed.

2. Ina motor-controller, the combination of
a rotary shatt carrying a crank- disk, an abut-
ment on the disk, another wbutment or stop,
a toggle-lever normally bearing at one ex-

tremity against both abutments and pivoted -

at a fixed point at the other and aspring con-
nected to the joint of the toggle, substantially
as described.

3. Ina motor eontx oller, the combination of
a rotary shaft carrying a crank- disk, an abut-

ment on the disk, another &butment or stop,

two toggle-levers normally bearing at one ex-
tremity against opposite sides of the two abut-
ments with their other extremities pivoted at
a fixed point and springs connected to the
joints of the toggles, snbstantially as de-
scribed.

4. In a motor-controller, a rotary shaft car-
rying a crank, a switch-arm with which the

crank engages, means for rotating the crank
to release the switch-arm from its contacts

“and simultaneously store the power to move
the arm after it is released.

5. In an apparatus of the character de-
sceribed, the combination with a suitable ac-
tuator, of a switch-arm adapted to be thrown

10§
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thereby into and out of contact with the ter-
minals of an electrie circuib the said switeh-
arm carrying thereon movable members af-
fording rigid abutments for said actuator
when moving in a direction to throw the
switeh,and yielding abutments therefor when
moving in a direction to release the switch.

6. Inapparatus of the character described,
the combination with a suitable actuator, of
a switch-arm adapted to be thrown thereby
1nto and out of contact with the terminalsof
an electric cireunit, the said switeh-arm hav-
ing movable members thereon serving as rigid
abutments forsaid actuator when moving in
a direction to close the switeh and hm*mg
means controlled by the retuarn movement of
sald actuator whereby said abutments are
displaced, as and for the purpose described.

7. In apparatus of the character deseribed
the combination with a suitable actuator, of
a switch-arm adapted to be thrown thereby
into and out of contact with the terminals of
an electric circuit, the said switeh-arm hav-

ing movable menlbelb thereon presenting

25 rigid abutments for said actuator when mov-

30 S

35

40

50

55

Ing 1n a direction to close the switeh, other
movable members impinging against said
abutments and located in the path of the re-
turn movement of said actuator whereby the

sald abutments may be displaced to permit
the actuator to resume its former position,
substantially as described.

3. In apparatus of the character described
the combination with a suitable actuator, of
a switch-arm adapted to Dbe thrown thmeby
1into and out of contact with the terminals of
an electrie circult, the said switeh-arm having
movable members thereon presenting 1101d
abutments for said actuator when moving in
a direction to close the switeh, swinging le-
vers also carried by said switeh-arm imping-
ing against said abutments and located in the
]_)Eltll of the return movement of said actua-
tor and springs adapted to be put under ten-
sion by said levers to move the switch-arm,
substantially as deseribed.

9. In apparatusof the character deseribed,
the combination with a suitable actuator, of
a switch-arm adapted to be thrown into and
out of contact with the terminals of an elec-
tric circuit, the said switeh - arm carrying

abutments 1101*111&115 contacting in opposite
sides of said actuator and pwoted on tangent
lines with relation to the are of movement
thereof, whereby the initial movementof said
actuator serves to throw the switch, pivoted
levers also carried by said switch-arm and

[

i
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movable by said actuator against the tension
of springs after the switch has been thrown
and connection befween said abutments and
said levers whereby the abutments may be
displaced to permit the actuator to resume its
normal position.

10. Imapparatusof thecharacterdescribed
the combination with a suitable actuator, of
a switch-arm adapted to be thrown thereby
into and out of contact with the terminals of
an electriceireuit, the said switch-arm having
movable abutments contacting on opposite
sides of said actuator whereby the switeh-
arm may be thrown in either dirvection to ef-
fect electric contact with said terminals,
means providing for a certain range of move-
ment of said mtuatm without dlstmbmw the
integrity of the switch-contact, levers carried
by said switch-arm and located in the path
of the return movement of said actuator and
movabletherebyagainst the tension of springs
W hereby power 18 stored to compel a qmcL

“break,” and suitable connection between
sald levers and said abutments, as and for the
purpose described.

11. Inapparatusofthecharacterdeseribed,
the combination with a suitable actuator, of
a switch-arm adapted to be thrown into and
out of contact with the terminals of an elee-
tric circuit the said switeh-arm being nor-
mally held in locked relation with said actua-
tor by movable abutments contacting on op-
posite sides thereof, the said abutments al-
fording means Whereby the switch-arm may
De thrown in either direction to effect electric
contact with said terminals by the initial
movement of said actuator, and means car-
ried by said switeh-arm for displacing said
abutments whereby the actuator may resume
its former position, and means for redstab-
lishing the lock.

12 1In apparatus of the character deseribed
the combination with a rocking shaft carry-
ing a suitable actuator Lhereon, a switch con-
trolled thereby, springs connected with and
tending to hold said shaft in a state of rest
at a median line, movable members carried
by said switech-arm and normally abutting on
opposite sides of said actuator whereby “the
switch-arm also is held in a state of rest in a
median line, substantially as described.

Tn witness w hereof I subseribe my signa-
ture in presence of two witnesses.

IMLE E. STOREY.

Witnesses:
C. II. WICKHAM,
RUPERT A. JENKS.
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