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To all whom it ma J CoOnCeri:
BeitknownthatI,JOSEPH W.MOORE,a citi-

zen of the United States, residing at Newton,

county of Middlesex, State of Massaehusetts,

have invented an Improvement in Klectric j

Controllers for Hydraulic Elevators, of which
the following deseription, 1n connection with
theaccompanying drawings,1saspecification,
like characters on the d1awmﬂ'% representing
like parts.

Instead of the usual auxiliary or pilot valve

for operating the main valve of the elevator

I provide an electric controller operating di-
rectly on said main valve itself and capable
of automatically controlling the valve, as well
as being subject to control from the car.

My invention comprises, stated in general
terms, a circuit-making deviee normally in
position coOperating with a hand-lever to
break the motor-circult automatically when
the hydraulic valve is in stopping position

for the elevator, but upon circuit-¢losing

movement of the hand-lever capable of being
automatically shifted to a position without
breakingthecircuitforsubsequentautomatic
stopping of the valve irrespective of the di-
rection in which it is being moved.

- further embodiment I also provide electrical
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means under the control of the operator for
starting, stopping, and reversing the direc-
tion of the motor at any point in the travel
of the valve, and also preferably the arrange-
ment is such that the operator can at will
permit the automatic stopping mechanism
above referred to to stop the motor when the
valve is in its intermediate or stopping posi-
tion or permit the motor tocontinue the move-
ment of said valve on past said stopping po-
sition where it would otherwise be automat-
ically stopped.

The constructional details of my mvenmon

will be more fully pointed out and the inven-
tion will be further defined in the following
description and appended claims.

In the accompanying drawings, in which I
have shown a preferred embodiment of my
invention, Figure 1 represents, partlyin front
elevation and partly in diagram, the essen-

“tial portionsof myinvention,said figure show-

ing the car-controller, the automatic con-
trolier, and the wiring of the various parts
with the motor. IFigs. & and 3 are respec-

In its”

tively side or edge elevations of the car-con-
troller and the automatié controller, parts
being broken away, with the side contacts
and certain details omitted for clearness of
illustration. FKig.4isacentral sectional view
showing the motor and connected parts of the
hydraulic valve portion of an elevator. Kig.
5 is a detail showing the cam in front e]ev&-
tion.

Referring first to Fig. 4:_ in order that the
general operation and purpose of my inven-
tion may be understood, 1t will be seen that
a usual water-cylinder ¢, containing a piston
a’' and a piston-rod a@° for lifting the elevator,
is connected with a usual valve arrangement
by a port a’ said valve arrangement com-
prising a box a*, containing valves ¢’ a°® and
a balance-valve a', whose valve-rod o is pro-
vided at its upper end with a rack «’, held in
engagement with a pinion ¢! by a roll a2,
Waber is supplied from a main or pump con-
nection a'%, and the exhaust flows out at a!.
The toot.hed pinion al is fast on a shaft a5,
provided externally of the valve-box with a
worm - wheel o', meshing with a worm a'
on the armature-shaft a'® of the motor a®.
The valve is shown In elosed position, by
which is meant the position when it main-
tains the piston a’, and hence the elevator

connected therewith, stationary at whatever
“elevation it may be, and the valve must move
~down from this position in order to start the

elevator up, and when the latter is up the
valve must move up from this position to start
the elevator down, the valve being given
these movements by the rotation of the worm-
wheel ¢! in one direction or the other, as the
case may be, and myinvention resides in pro-
viding positive electrical control for govern-

-ing the movement of this worm-wheel both

auntomatically and manually.

- Referring now to Fig. 1,1t will be seen that
I have provided a car switch or controller I
and an automatic switch or controller C, the

| latter usually being located at the motor.

The controller B comprises a suitable base b,

provided with a stud &', on which are loosely-

mounted a hand-lever b3 and two independ-
ent contact makers or knives b b4, each be-
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ing shown as provided at their lower ends.

with projections 0% 6° and held by springs s

| normally in the position shown in Fig. 1. The
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lever b? has preferably at its lower end a lat-
erally-projecting finger b for codperating with
the projections b® 0% in the manner described
later on and isprovided atitsupperend with
anysuitableformofstop device, herein shown
as a spring-actuated dog b® in the handle 0°,
to codoperate with notehes 1 to 5, formed in a
rail or guide b of the switch or controller.
On the base b are secured usual clips or con-
tacts b1* to Y. The automatic controller C
is shown as consisting of a base ¢, on which
are mounted two levers or contact-makers ¢’
c?, each consisting (see Tig. 3) of a central
part ¢® and end parts ¢t ¢, all of conductive
material and insulated from each other at c°
to cobperate with end contacts ¢’ to ¢® and
with side clips or contacts ¢'® to ¢, T'he le-
vers ¢’ ¢* are carried by the rock-shafts c*
, respectively, and on these shafts, herein
shown as behind the base ¢, are arms ¢*® ¢,
having at their ends eam-rolls to travel in
the path-cams of a cam D, fast on the pinion-
shafta®®. Forconvenience the path-cams for
the levers.c*® ¢*” are provided in the opposite
faces of the cam D and are identical in ar-
rangement for operation, as presently set
forth. As herein shown, the wiring is as fol-
lows: From the mains e e, respectively, a con-
ductor e?leads to one side of the armature « of
the motor and a wire ¢° to the car-controller,
heing shown as connected with the stud 0'.
The field of the motor is reversely wound in
two parts ¢ ', the former being connected by
a wire e¢* with the two parts of the automatic
controller by branches ¢’ ¢°, leading, respec-
tively, to the contacts ¢® ¢*%, and the latter
field-winding 7' being connected by a wire e’
and its branches e® ¢’ with opposite contacts
¢ ¢*® of the respective parts of the controller
C. Attheopposite terminals of these respec-
tive branches—1. e., at the lower contacts ¢’ ¢*
and ¢!® ¢*--connection is made to the lower
end contacts ¢’ ¢! by wires ¢ ¢* and to the
upper end contacts ¢’ ¢'* by wires €' e'*. As
already stated, the parts are shown in the
position which maintains the hydraulic valve
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in elevator-stopping position, and when it is |

desired to move the valve from this position
by shifting the hand-lever &* to the right or
to the left, aceording to the direction of valve
movement desired, the circuit 1s completed
through the contact 6 or O by a wire €' or
el’ leading to the contact ¢! or ¢*!, as the case
may be, the motor-starting circuit being as
follows: €3 D® O1* e ¢1" ¢ ¢ &° et ¢y a e® for
one direction or 2 b* b1 el® ¢ ¢’ ¢ ¢’ e ¥
al? e?, and when the valve has been started

“and the cam mechanism has at onece shifted

the corresponding contact-maker ¢’ ¢° to its
vertical or intermediate position, as herein
shown, the eircuit is then completed through
the contacts ¢’ ¢® or ¢** ¢!, which connect, re-
spectively, by auxiliary circuit-wires e'* e®
with the contacts 63 0P, the circuits being
&3 1B B3 e17 ¢8 o7 18 ¢18 &5 et ¢ al® ¢? or 8 Dt b1
o8 13 ¢ ¢lt R g% 7 9" ! %, In this position

738,553

stopping either totherightorto the left by the

auntomatic mechanism, according to the direc-

tion of the valve movement, and if either of
them is moved to the opposite position from

70

that herein shown it stops the valve-control- -

ling mechanism with the contact-makers c*
and contacts ¢'® ¢'? of one part or ¢* ¢* of the
other part of the controller C coupled, so that

75

through the wires e or €, which lead to the

contacts bt bl¢, respectively, the valve move-
ment may be reversed upon the movement of
the hand-lever b? back to its position shown
in Fig. 1. When ¢’ or ¢* are moved to con-
tacts ¢!7 or ¢, the circuits are as already in-
dicated in the preceding paragraph, and when
moved to contacts ¢'® or ¢* the circuits are
broken at ¢ and ¢®or ¢® and ¢'® and are com-
pleted as follows: € b b1 e ¢® ¢3 ¢V €8 € ¥’
al? e or €8 Dt D16 o2 o0 3 ¢% o2 ot gy g9 ¢2,

In the particular embodiment of my inven-
tion herein shown I have arranged the auto-
matic mechanismso thatit immediately shifts
the contact-maker ¢’ or ¢* (according to the
direction of valve movement) whenever the
valve is started, and hence as this action at
once breaksthereversing-circuit,which I have
just explained, it becoines necessary to pro-
vide another circuit for the new intermediate
position of the circuit-breaker ¢’ or c¢?, and
this provision is made by the auxiliary cir-
cuit-wires e ¢, which connect, respectively,

“the contacts 0¥ ¢!? and b7 ¥, the circuits then

The operation of my apparatus is as fol-

| lows: Let it be supposed that the elevator 1s

at the bottom of its travel and the valve isin
the position shown in Tig. 4, the electrical
parts being in the position shown in Fig. 1.
If now it is desired to start the elevator up-
wardly, the car-lever 0° is moved to the left,
so as to engage the knife 0° with the contacts
b2 12 thereby completing the circuit through
the wire ¢ and parts ¢! ¢® c¥ e’ e* and motor,
thereby rotating the armature-shaft ¢'®in the
direction to lower the valve a° a’. Assoonas
the armature-shaft begins to rotate, and con-
sequently the cam D correspondingly rotates,
the arm ¢ is raised by the throw d’ of the path
d, so as to shift the contact-maker ¢’ into its
intermediate or vertical position, Fig. 1. This
serves to shift the circuit from the wire e to
the wire ¢'%, so that then the ecircuit is made
from the contact b by means of the wire ¢!
and partsc® ¢t ¢” e ¢8 ¢° e*and field y. This
change does not break the circuit nor alter
the direction of rotation of the armature,
but simply places the contact-maker ¢’ in an
intermediate position, so thatit may be there-
after shifted either to the right or the lett.
The armature-shaft continues to rotate in the
same direction until the valve has reached
its lowermost limit of travel, whereupon the
throw d? of the cam D lifts the arm ¢*® still
farther, so as to cause the contact-maker ¢’

30

go

95

100

105

11O

115

120

125

to break the circuit at the contaects ¢® ¢’ and -

the circuit-maker ¢’ or ¢®> may be moved for i to contact with ¢!* ¢, thereby stopping the
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motor, and consequently the valve, but per-

mitting the elevator to continue its upward
movement. If the operator wishes to stop
the elevatoratanypoint initsupward course,
he simply restores the hand-lever b?toits in-
termediate position, thereby reversing the
rotation of the armature-shaft and connected
parts by completing a circuit from the con-
tact 6 by the wire e, contact ¢!, part ¢
contact ¢, and wires ¢° ¢" to the field-wind-
ing 7'. This causes the valve to move up-
wardly, the contact-maker ¢ being mean-
while shifted back to its intermediate posi-
tion by the throw d? of the cam, which shifts
the circuit from the contact b to the contact
UP and through the wire e and parts ¢l°¢ ¢ 10
to the same wire ¢® as before, and as soon as

as shown in Fig. 4, for cutting off the water-
supply the arm ¢* is moved downwardly by
the throw d’ of the cam, thereby breaking con-
tact at ¢’ ¢’ and stopping the motor automat-
ically. If nowtheoperator wishestolower the

elevator, he shifts the hand-lever to the right,

Fig. 1, thereby completing a circuit from the
contact 0 through the contact-maker ¢? in
the position shown in the drawings to the ar-
mature-winding y' of the motor, and at once
the throw d° of the cam shifts the contact-
maker c* to its intermediate position, thereby
shifting the circuit from the contact b¥to the
contact b'%, wire €5, contacts ¢ ¢'2, and wire
e again into the same circuit with the wind-
ing 7/, and when the valve has reached its
uppermostlimit the throw ¢! of the cam shifts
the contact-maker ¢?*still farther to the right,
thereby breaking the circuit at ¢¥® ¢ and
stopping the further movement of the valve.
Similarly as before, if now the operator
wishes to stop the elevator at any point he
restores the hand-lever 0® to the position
shown in Fig. 1, thereby moving the knife

~b*into engagement with the contacts b bHl7

45

. still farther to the left, breaking the cireuit
and stopping the valve in its closed or inter-

55
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and completing a reversing-circuit throngh
the contact 0, wire ¢, and parts ¢ ¢8 ¢%,
wires ¢’ ¢4, and field-winding 7, and at once
the reverse rotation of the cam D shifts the
contact-maker c* back to its intermediate po-
sition by means of the throw d*, and subse-
quently by means of the throw 3 shifts it

mediate position, as shown in Fig. 4.

Erom the above deseription it will be seen
that by a movement of the hand-lever to one
side or the other the valve is caused to move
up or down and is automatically stopped in
closed position in going from open position
and is automatically stopped in open posi-
tion in going from closed position. |

It will be noted that during the travel of

the valve I maintain the cirenit-breaker ¢’ or
¢*, as the case may be, in its intermediate or
vertical position. This is an important fea-
ture of my invention.
means which I employ for permitting the

automatic stopping of the motor in which- |

T'his 18 the preferred

ever direction it is running and at the same
time for putting the parts in operative eir-
cuit for being thereafter started in a reverse
direction by the manual lever.

When, forexample, thecircuit-makerc'isin
itsintermediate position, it thereby completes
thecircuit through the contacts ¢ ¢ when the
hand-lever is thrown to the left for moving
the valve down, and it completes the circuit
through the contacts ¢® ¢ when the hand-
lever is in its intermediate position for mov-
ing the valve up toward its stopping posi-
tion, and it so remains until the valve reaches
1ts lowermost position or its stopping posi-
tion, as the case may be, whereupon in hoth
instances the cam shifts the contact-maker
¢’ so as to break the circuit at the end con-
tacts, said cam shifting the contact-maker

over to the left when the valve is at the bot-

tom, and thereby leaving the parts in the
proper circuit for subsequently starting the

valve up, and said cam shifting the contact-
maker over to the right when the valve is at

the middle or stopping position. This leaves
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the parts in circuit for starting the valve

back downwardly again; but as the valve is
In 1ts intermediate or stopping position
(shown in Fig. 1) and may require to be
moved either up or down I have so arranged
the parts that when the contact-maker ¢’ is
left in circuit, just described, for starting the

valve down the other contact-maker ¢? will

then be in circuit for starting the valve up,
it being understood that current, is thrown
into one circuit or the other, as desired, ac-

cording to the direction in which the hand-

lever 0° is thrown. |

Thus far I have explained how my appa-
ratus operates to move the valve either up-
wardly or downwardly and stop it automatic-
ally at the limit of its movement and how it
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operates to move it from either one of these

positions in the opposite direction and stop
it antomatically when it arrives at its inter-

mediate position for stopping or cutting off

the flow of water. If, however, the operator
wishes to reverse the travel of the elevator
without stopping the valve at its intermediate
position, or, in other words, if he wishes to
prevent the valve from being automatically

110
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stopped in the position shown in Fig. 4, he

simply moves the hand-lever from one ex-
treme position to the other.

For example, if

I20

the valve is moving down and the knife 13 IS
therefore in contact with the contacts "2 B

and the operator wishes to reverse the move-

ment of the valve and at the same time pre-
vent its being automatically stopped when it

I25

arrives in stopping or intermediate position,

he simply. throws the hand-lever b® over past
the center to the right, so as to bring the

knife J* into contact with the contacts b8 p19,

| When now the throw d' operates on the arm
¢*, it acts to break contact at ¢’ ¢!° the same
a8 before; butin this case this does not serve
to stop the valve, for the reason that althongh

it breaks that cirenit the same field-winding

130
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o/ and wire ¢ are included in cireuif with the
contact bY through the wire ¢ contacts ¢*

¢t o2, wires et and ¢°, which continues the ro-
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tation of the motor without stopping until the
valve is manually stopped or until it reaches

its extreme upward limit and is stopped au-

tomatically. -

The valve can be stopped manually at any
point whatever in its travel simply by mov-
ing the hand-lever so as to bring one or the
other of the knives b® b%, as the case may be,
into an intermediate position.” For example,
if the valve is moving down the hand-lever
is shifted from notch 5 to notch 4 orif the
valve is going up the hand-lever is shifted
from notch 1 to noteh 2. The importance of
this capability of my invention is that it per-
mits the operator to control with the utmost
nicety the speed of the elevator by enabling
him to stop the valve at any point for the pas-
sace of any degree of flow of water desired.

1 prefer the particular arrangement of car-
controller shown, as it enables me to make
contact, as just explained, by the knives 0®
with the contacts b'* 0¥ and also by the knife
bt with the contacts b'® 0", and also 1t Intro-
duces a desirable element of safety, because
should either of these knives get stuck in 1ts
outermost position, sothatits spring s would
not eause it to follow the lever when the lat-

ter was shifted back to its middle position,

the end b7 of the lever would strike the pro-
jection b° of the knife and compel 1t 10 move
back into proper position. Also if the oper-
ator should aceidentally lose the lever b° the
springs s would antomatically shift it back
to its middle position, thereby automatically
shifting the circuits of the armature 1nto po-
sition to stop the elevator by bringing the
valve toits intermediate or stopping position.

While I have shown and described my in-
vention as specifically applied to a hydrauilc
device, it will be understood that this valve-

controlling mechanism may be employed for
controlling the flow of any fluid. |

I regard my invention as fundamentally
new in a number of particulars, more defi-
nitely referred to in the following claims, and
accordingly I wish it understood that I am
not limited to the particular mechanism de-
seribed, as I am aware that many variations
therefrom may be resorted to within the spirit
and scope of my invention. | |

Having described my invention, what I
claim as new, and desire to secure by Letters
Patent of the United States, 18—

1. In an apparatus of the kind deseribed, a
valve, a port controlled thereby, and means
for operating said valve, including electrical
mechanism for moving said valve from one
open position toward its opposite open posi-
tion, antomatic stopping mechanism for stop-
ping said valve when it arrives at closed po-
sition, and manually-controlled means for
permitting said automatic mechanism to stop
the valve or not at the will of the operator.

2. In an apparatus of the kind deseribed, a

H
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valve, a port controiled thereby, and means

for operating said valve, including electrical

mechanism for moving said valve, automatic
eloctrical means for stopping said valve when
it arrives at open position, and manually-con-
trolled stopping mechanism for stopping the
valve at any point in 1ts travel. |

3. In an apparatus of the kind described, a
valve, a port controlled thereby, electrical
mechanism for moving said valve, manually-
controlled stopping mechanism for stopping
the valve at any point in its travel, and au-

tomatic electrical means for stopping said.

valve when it arrives at closed position.
4. Inan apparatus of the kind deseribed, a
valve, a port controlied thereby, and means
for operating said valve, comprising a plu-
rality of electrical ecircuits for moving the
valve, a circuit-changing device, means for
starting the valve with said circuit-changing
device in one of said circuits, and auntomatic
means for shifting said device therefrom to
another circuit for continuing the movement
of the valve when started, and automatic
means for breaking said second circult when
the valve has reached a predetermined point
of movement. | |
5. In an apparatus of the kind described, a
valve, a port controlled thereby, and means
for operating said valve, comprising a cireuit-
changing device, means for starting the valve
with said cireuit-changing device in one of
said cireuits, and automatic means for shift-
ing said device therefrom to another circult
for continuing the movement of the valve
when started, automatic means for shifting
said ecireuit-changer from said second ecircult
when the valve has reached & limit of travel,
and shifting it into a eircuit for subsequently
starting the valve in an opposite direction.
6. Inanapparatusof the kind described, a
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valve, a port controlled thereby, and means

for operating said valve, comprisingan open-
ing-cireuit, a closing-circuit, auxiliary Cir-
cuits for each of said ecircuits, a clreuit-
changer, means for starting the valve with
said cireuit-changer in one of said first-men-
tioned circuits, automatic means for shifting
said changer into cireuit with the adjacent
auxiliary circuit for continuing the move-
ment of the valve when started, and auto-
matic means for shifting said changer out of
said circuit and into the other of said first-
mentioned circuits when thevalve hasreached
its open position or closed position, as the
case may be. | |

7. In an apparatusof the kind described, a

valve, a port controlled thereby, and means.

for operating said valve, comprising elec-

trical circuits and apparatus for moving the:

valve in opposite directions, and automatic
mechanism for placing said eirenits and ap-
paratus in position for starting the valve in
oither direction when between its end or open
positions.

3. Inan apparatusof the kind described, a
valve, a port controlled thereby, and means
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for operating said valve, comprising elec- | rent, and from which it can be shifted to

trical circuits and apparatus for moving the
valve in opposite directions, and automatic
mechanism for placing said circuits and ap-
paratus in position for starting the valve to-
ward its closed position when in an open po-
sition. |

9. In an apparatus of the kind described, a
valve, a port controlled thereby, and means
for operating said valve, comprising olec-
trical eircuits and apparatus for moving the
valve in opposite directions, automatic mech-

anism for placing said circuits and apparatus

in position for starting the valve toward its
closed position when in an open position, and
means for stopping the valve at any point in
1ts travel.

10. In an apparatus of the kind desecribed,
a valve, a port controlled thereby, and means
for operating said valve, comprising elec-
trical circuits and apparatus for moving the
valve in opposite directions, means for stop-
ping andstarting the valveat any pointin its
travel, and automatic mechanism for placing
said circuits and apparatus in position for
starting the valve in either direction required.

11. In an apparatus of the kind described,
a manual controller, an automatic controller,

a motor operated in connection therewith, a

plarality of circuits therefor, movement of

said manual controller to one position com-

pleting a circuit through said automatic con-
troller for starting said motor in one direc-
tion, said automatic controller then shifting
from said cirenit to an adjaeent circuit for
continuning without break the operation of
the motor, said automatic controller being
provided with coOperating parts and circuits
placing it, when thusshifted, alsoin position
for reversing the current in said motor upon
the shifting of the manual lever therefor.
12. In an apparatus of the kind described,

a manual controller, an automatic controller,

a motor operated in connection therewith,
said automatic controller comprising two in-
dependent contact-makers, a plurality ot cir-
cuits forcodperating with each contact-maker
and with the motor and manual controller,
each contact-maker having two main posi-
tions in which it can complete circuits re-
spectively for running the motor in opposite
directions, and each contact-maker having a
third position in which it can complete a cir-
cuit for running the motor in either direction.

13. In an apparatus of the kind described,
a manual controller, an automatic controller,
a motor operated in connection therewith,
said antomatic controller comprising two in-
dependent contact-makers, a plurality of cir-
cuits for codperating with each contact-maker
and with the motor and manual controller,
esach contact-maker having two main posi-
tions in which it can complete circuits for
running the motor in opposite directions, and
each contact-maker having a third position
to which it can be shifted from either of its

either of its main positions for breaking the
ciretit.

14. In an apparatus of the kind described,
a manual controller, an automatic controller,
a motoroperated in connection therewith,said
automatic controller comprising two Inde-
pendentcontact-mmakers,aplurality of circuits
for coOperating with each contact-maker and
with the motor and manual controller, said

>
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automatic controller having means for auto-

maticallyshifting said contact-makers at pre-

determined points in theoperation of said mo-
tor for controlling the rotation and the di-
rection of rotation of said motor, according

to the position of said manual controller.
15. In an apparatus of the kind deseribed,

a motor, an automatic controller therefor, a
manual controllerand circuits for said parts,

said automatic controller including a cen-
trally-pivoted circuit-maker, two pairs of con-
tacts therefor, operating respectively through
said circuit-maker to complete circuits for
runoning said motor in opposite directions,
and other contacts, respectively in position
tobe simultaneously included by said eircuit-
maker in said two cireuits, the shifting of
said manual controller closing one or the
other of said circuits, as desired.

16. In an apparatus of the kind described,
a motor, an automatic controller therefor, a
manual controller, and circuits for said parts,
said automatic controller including two cen-
trally-pivoted circuit - makers, each having
two pairs of contacts therefor, operating re-
spectively through said ecircuit - makers to
complete circuits for running said motor 1in
opposite-directions, and other contacts, re-
spectively in position to be simultaneously
included by the adjacent circuit-maker in
said two circuits thereof, the closing of said
several circuits depending upon the position
of the manual controller.

17. In an apparatus of the kind desecribed,
a motor, an automatic controller therefor, a
manual controller, and circuits for said parts,
said automatic controller including two cen-
trally-pivoted circuit-makers, each having
two pairs of contacts therefor, operating re-
spectively throughsaid eircuit-makerstocom-
plete circuits for running said motor in-op-
posite directions, and other contacts, respec-
tively in position to be simultaneously in-
cluded by the adjacent circuit-maker in said
two circuits thereof, the closing of said several
circuits depending upon the position of the
manual controller, said automatic controller
having means for automatically placing said
two cireuit-makers simultaneously in circuits
thereof for running the motor in opposite di-
rections. -

18. In an apparatus of the kind deseribed,
a manual eontroller, an automatic controller,
a motor operated in connection therewith,
said automatic controller comprising two In-
dependent contact-makers, a plurality of cir-

main positions without interrupting the cur- i cuits forcodéperating with each contact-maker
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and with the motor and manual controller,
said manual eontroller having two knives or
contact-making devices, one for the circuits

of each of said automaticcontact-makers, and

an operating-handle for said two knives pro-
vided with means for independently moving

said knives to the various positions required

for their respective cireuits.

19. In an apparatus of the kind described,
a manual controller, an antomatic controller,
a motor operated in connection therewith,
said automatic controller comprising two in-
dependent contact-makers, a plurality of cir-
cuits forcodperating with each contact-maker
and with the motor and manual controller,
sald manual controller comprising an operat-
Ing-handle and two independently-movable
knives, one thereof being always held yield-
ingly in contact with said handle. for permit-
tingone knife to remain in circuit-closing po-
sition while the handle is shifting the other
knife. |

20. In an apparatus of the kind deseribed,
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a manual controller, an automatic controller,
amotoroperated in connection therewith,said
auntomatic controller comprising two inde-

pendent contacf-makers, a plurality of c¢ir- -
cuits for codperating with each contact-maker

and with the motor and manual controller,
sald manual controller comprising an operat-
ing-handle and two independently-movable
knives, one thereof being always held yield-
ingly in contact with said handle for permit-
ting one knife to remain in circuit-closing po-
sition while the handle is shifting the other
knife, said handle having a safety device for
compelling each knife to move with 1t from

one position of said knife to another.

In testimony whereof I have signed my

name to this specification in the presence of 4o

two subscribing witnesses.
' JOSEPH W. MOORE.

Witnesses: |
GrO. H. MAXWELL,
WILHELMINA®C. HENSER.
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