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(No model.)

To all whom it may Conceri:

Beitknownthat we, HENRY LIKLY, CHARLES
A. CARPENTER, and FRED. B. GRAVES, all of
Rochester, in the county of Monroe and State
of New York, have invented certain new and
nseful Improvements in Apparatns for Work-
ing Valves; and we do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the same, reference being had to the
accompanying drawings, forming a parb of this
specification, and to the figures “and lebtels of
reference marked thereon.

Our invention relates to a novel system of

mechanism for antomatically and at will actu--

ating a valve located 1n a fluid, liquid, or gas
supply pipeor main toopen or close said valve,
and thereby contrel the low of the fluid main-
tained under pressure in the said supply pipe
Or main.

Generally stated, the said novel and im-
proved system comprehends the use of three
CO-Oper ating but independent and distinet sets
or series of devmes, each possessing novel fea-
tures, and as combined forming a complete
System. -These sets or series of devices may
be denominated, the first, the ‘‘ valve-operat-
ing’’ mechanism, embracing the motor and
connections for actuating the valve 1n a man-
ner to close or open the passage for the fiuid
in the main or supply pipe; the second, the
‘‘motor-controlling’’ mechanism,comprehend-
ing the devices for setting 1n action the motor,
and the third, the ‘‘trip’’ or ‘‘releasing’’ mech-
anisni, whmh includes the necessary devices
for releasmo the motor-controlling mechan-
ism, said trlp mechanism being arranged to
operate automatically or at will, whereby the
opening and closing of the valves can be ef-
feeted at a distance, if desired.

In the accompanying drawings, Figure 1 is
a perspective view showing the whole appa-
ratus complete. Fig. 2 i3 a vertical sectional
view through the operating cylinder or mo-
tor. Iig. 3 is an end view of the mechanism

for setting the valve-operating motor in opera-
tion. FHig. 4 is a {ront view of the same; Fig.
b, a sectional view on the line x x of Fig 4
Fig. 6, a similar view on the line y ¥ of Flg
4. Flg 7 is a plan view of the electrical cir-
cuits, the manipulation of which sets the mo-
tor- operatmg mechanism in motion.

Similar letters of reference in the several
ficures indicate the same parts.

A represents the water or gas main, and B
the valve therein, which 1s to be opemted by
the apparatus aboub to be described.

B’ is the stem of the valve, connected with
one end of a lever, B? pivoted upon asuitable’
support, the Other or larger end being con-

S5

nected by a link or rod, d’, with the piston 6o

of the motor.

C is the cylinder of the motor, consisting of
upper cylindrical portion, (), to the upper end
of which is secured a metal cap or casting, C?,

and at the lower end 1s a ring or casting, 03 65 '

having the annular chamber ¢ on its 11181d6
and commumcatmﬂ with the interior of the
cylinder. ‘These ca,sbmcrs are secured to the
cylinder in any smbable manner, preferably
by screw-threads, asshown. To the, lowerside
of the casting C*is attached a cylinder; C°, open
at its lower end and of an i1nternal dlametel
less than the upper cylinder.

D D’ represent two piston-heads, provided
with suitable packing, d «, on their peripher-
ies, the former of a size to fit tightly the up-
per cylinder, C/, and the latter the lower cyl-
inder, Cf, connected by a suitable cylindrical
castlng, D2 abufting against them, and the
whole secured together by 2 headed bolt, D?
passing through the heads and provided on its
upperend with a nut, d, as shown. The lower
end of the bolt D’ 1s provided with a loop or
eye, to which connects the 10d &', that 1s
Jomted to the lever B

If desired, the lower piston may be dispensed
with and only the larger piston, D, used, a suit-
able piston-rod belng employed, passing
through a stationary head at the lower side,
provided with suitable stuffing-boxes, as will
be readily understood; although we prefer to
employ the double plston shown.

On one side of each of the castings C' and
C* are hollow projections (°, communicating

with the inside of the eylinder, connected by

a pipe or channel, F, provided with a valve or
cock, B, therein for shutting off communica-
tion between them when desired. The valve
has an extended arm or lever, f, for 0pemting
it, provided with a series of perforations, f/, 1
thereln so that the leverage of the link from

| the va.lve operating mechanism can be
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slower or have a greater power, as desired.
G‘ommumeatmg with the annular space ¢ in
the lower casting, C, is a pipe, B, leading to
the main on the side of the valve toward the
supply, and as this pipe is always open the
water, gas, or other fluid will fill the chamber
C’, and the under surface of the piston D be-
mg of greater area than that of the piston D’
exposed to the action of the fluid, the piston

- will move to the upper portion of the cylin-

155

der, its normal position, and, in the arrange-
ment shown, through the lever B* and the
links the valve B will be closed. As soon,
‘however, as the valve F’ is operated by any

- suitable meehamsm the fluid will pass through

the pipe F, enter the chamber C°®above the
. piston D, and , by reason of the greater area of
surface on the top of the latter exposed to

20 pressure, will press said piston D downward,

2.5
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- slowly; but the pipe can be made larger, if de-

40

and operating again through the links and
lever will open the valve B and permit the
fluid to fill the system of pipes in the house, if
the device is used in connection with a fire-ex-
tinguishing apparatus. When, now, it is de-

sired to again close the main valve the valve
}" is closed by any suitable meehamsm cut-

ting off communication with the upper sxde of
the piston D. Assoon as this is done the wa-

ter from the main will exert all its pressure on.

the under side of .the plStOIl D, and cause the

‘Jatter to move upward again forelng the wa-

ter above ‘it out through the waste-pipe G,

‘communicating therewith, and clesmg the
35

main valve B. This Waste -pipe is of small
bore and the valve will consequently close

sired, and the piston caused to move faster; but
we plefer to make it small, as the water W.ll].
run out of 1t continuously Whlle the pressure is
upon the upperside of the piston-head and the
quantity lost will be small. A cock may be
provided in the pipe G, to regulate the dis-

charge as desired, and eerlseql:lerlt]3;r the ra-

45

pidity with which the valve closes.
In order to have the apparatus operate -

| 'tomatlcally, it is of course necessary to havé

50

some mechanism for operating the valve I,

and this we provide in the shape of the ar- |

rangement shown in F¥ig. 4, constituting a sup-
plemental motor mechanism, In said figare,

H represents a suitable frame supported, pref-

~erably, above the motor mechanism, in whleh__

- is mounted a suitable shaft, H’, havmg upon |

59

one end a crank-arm, G*. Near theother end
of this shaft is a whee] G’, provided with a
series of ratchet- teeth g. Mounted loosely

- upon the shaft H’, and adapted to rotate inde-

pendently thereor when desired, is a drum, I, |
50.

having at one side a large gear- wheel I, se-.

cured. r1g1dly to and preferably formed mth_
it, and upon the side of a disk or eo]lar, I7,

secured to the hub of the drum, is a spring-
pawl, ¢, adapted to engage the teeth g of the

ratehet wheel G’ when rotated in the direction

indicated by the arrow in Flg 6. Above the

one on the wheel G’ of the shaft H'.

the gear-wheel I’ and adapted to. be rotated
thereby, and having also a ratchet-wheel, J®,

‘changed and regulated so as t6 move faster or | ing a small gear or p1n1on I meshing with -

70 .

provided with teeth j, corresponding to the o

Also
mounted loosely upon this shaft J is a- ]arger
gear, K, provided with a spring-pawl, %, co-

operating with the teeth j on the wheel J“ 50 -
as to permit of the independent rotation of

the wheel J®in one direction, but carrying the

wheel K with it when retated in the oppemtef

direction.
L represents still another shaf‘r,parallel with
the former ones, and carrying a gear, L', mesh-

ries a fan or reo*ulator M. Now, it will be

seen that when the drum I is rotated in the
direction of the arrow in Fig. 6 by any suit- -
.able mechanism, the motion will be transmit-

ted through the gear I’, pinion J% shaft J,
ratchet - wheel J?, pawl k gears K, gear L’

Slstanee which it encounters in rotation, will
cause an even and regular motion of the mech-

‘anism. Thedrum, when rotated also through-
pawl ¢ and ratchet-wheel G’, rotates the shaft =
H'" in the .direction indicated by the arrow,

- y 90
shaft L, gear 12, Shafb L* te fan M, which ]ab- o
‘ter, by reason of i1ts large surface and the re-

75

ing with the wheel K. Shaft L on its end has
a large gear-wheel, 17, which meshes with a
small gear, 1% on a fau shaft, L*, which car-

05

Fig. 6. The ecrank G* upon the end of the -

shafb H’ is connected with the handle or op:
erating-lever f of the valve I of the motor b

Y 100

a pitman or connecting-rod, X the lower end

of said pitman being adapted to engage with
one or the other of the perforations f of. said

lever f. The crank and valve-lever are so. po-
sitioned relatively that when the erank is in
one position—say elevated—the valve F will .

be closed, and the fluid, operating upon the
lower side of the piston D only, will keep the

piston raised and the main valve closed; but
‘when the shaft has made a half- revolutlon and
the erank is at its lowest position the lever-
‘arm f will be depressed and the valve B

opened permitting the fluid to pass to the up-

per 31de of the piston D, depress it, and open o
115
As before stated, any suitable means maybe =~

the main valve, as will be readily understoed

110

provided for retatmg the drum I; but we pre-

fer ‘to employ a cord connected ab one end to

the drum and wrapped around it several times,
‘passing over a pulley, J* and provided at the

other end with a aelght I

ing the shaft H' and 'the escapement mechan-
ism. -

are convolutlons before- running down.

The cord i8 so. .
| wound upon the drum as to cause the latter to
be rotated in the direction of the arrow, Fig.
‘6, as the weight falls, at the same time rotat-

As stated abeve the end 18 wrapped several -
times around the drum and will consequently
cause as many revolutions of the latter as there
In ;
order to provide for rewinding the cord upon-
the drum and elevating the weight, we have -
provided the arrangement of ratchet- wheels
shaft H’, parallel theremth 1s a shaft, J, hav + and pawls descrlbed The end of the shaft J -

120 o . B

130
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is squared ab 7% for the application of a crank '

or handle, so that it may be rotated in a di-
rection opposite to its normal movement, to
wind up the weight when desired, the pinion
J?, which meshes with the large geal I', trans-
mlttmg motion to the drum, and the p’LWl q
slipping over the teeth ¢ and permitting the
movement independent of the shaft H'. The
pawl on the wheel K also slips by the teeth on
the gear J?, and does not transmit the motion
to the escapement mechanism and fan when
the winding operation takes place..

It is necessary to prevent the continuous
operation of the escapement mechanism and
shaft H', and this we accomplish by a longi-
tudinal rod, N, sliding in suitable ways in the
frame and adapted to projeet into the path
traversed by the wings of the fan, and to be
withdrawn either by hand or autom&twdlly
by means of mechanism which we will now
proceed to describe.

At one side of the frame H 1s secured an
electro - magnet, O, having an armatare, O,
secured to one arm of a bell-crank lever, P,
pivoted to the frame, the other arm of which
is connected with the rod N. The armature
is held elevated away from the magnet by
means of anadjustabletension device,asshown,
consisting of a spring, ¢, secured at one end
to the arma,tme lever and at the other to a

~ threaded rod, ¢/, pa.ssing: through a bracket,

35

4C

45

<o

SR
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and provided with an adjustable set-nut, ¢
by serewing which up and down the desired

tension can be secured. The upper end of

the bell-crank lever moves in suitable guides,
and at its outer side abuts against a screw, ¢,

adapted to be adjusted in or out so as to regu-

Iate the throw of the arm and the distance the
armature 18 held from the magnet when the
latter is energized and the armature drawn
down. The spring, it will be seen, keeps the
rod N projected and in engagement with the
fan M and the mechanism from operation.
Upon the side of the frame H 1s mounted a
plate, Q, of insulating material, preferably
hard rubber, and through it one end of the
shaft H' projects, and has a disk, R, of insnlat-
ing material, preferably hard rabber, mounted
thereon, and th]S disk has a notch r, 1n 1ts
pellphely

S S’ represent two springs, of metal, secured
upon the plate Q, one on each side of the disk
R, and having projections s s, substantially in
line with the center of the diskand in contact
with the periphery thereof. The tendency of
the springsis to approach each other, and they
are held separated only by thedisk R,with their

projections s § in contaet therewith, while
their lower ends project between the arms of

a yoke, T', in which are secured screws ¢ ¢/,
the yoke being also fastened to the plate Q.
When the projection of either of the springs
1s in the notch of the disk, the end of that par-
ticular spring does not touch the screws ¢ ort’;

. but at all other times both said springs abut

against the said screws ¢ ¢’ and maintain elec-
trical contact therewith.

Mounted upou. the plate Q are three bind-
ing-posts, , and 3, with which the nec-

essary electncal conneetlons are made with
the battery and circuit manipulating devices.

7¢C

The posts 1 and 3 are connected by suitable

wires on the under side of the plate with the
springs S 8/, respectively, while the central
post, 2, is connected to the yoke T, as shown.
From the binding-post 2 a wire, %, runs toone
of the coils of the magnet O, and from the other
coil a wire, #/, runs to one terminal of a bat-

tery, U, located. at any suitable distance from
the device. From the other terminal of the
battery a wire, 4*, runs to the binding-post 3,
but between them is loeated a suitable circult
making or breaking device, preferably a ther-
mostat, V, adapted in the apparatus, asshown,
to complete the circuit upon the apph(atlon
of heat. The binding-post 1 is connected by
awire, ¢, to the side of the battery, from which
the wire uw* extends, and interposed in this cir-
cuit is a cirenit making and breaking key, W,
which is normally open, but is adapted to be
closed by hand when desired.

The battery employed 1s some open-circuit
battery—such as Leclanché orsimilar makes—
and may consist of any desired number of cells,
preferably two or more, so that there will be
no failure to work by reason of insufficient
battery power to operate the electro-magnet.

The lower ends of the springs S should be
faced with platinum or similar metal, so asto

| insure a good contact with the serews or points

t ¢, and the latter may be similarly provided,
if desired.

The thermostat is to be located at the point
where the danger from fire is greatest, and, if
desired, several of them may be employed
placed in parallel circuits, as shown in dotted
lines in Fig. 7; or a key may be used operated
by hand to close this circuit when desired.

The -wheel or disk R on. the shaft H' 1s so
positioned relative to the erank and supple-
mental motor-valve F' as that when the crank
is elevated and the valve closed projections s
on the spring connected with the circuit v,

73

80

Q0

95

1CO

105

110

containing thekey w, will rest within the noteh

r in the disk R, breaking the connection be-
tween the lower end of the spring and the
screw ¢ on the yoke. Theprojection s’ on the
spring &', however, will be in contact with the
periphery of the disk, closing the contact be-
tween the end of the spring and the pin ¢’ on
the yoke, the circuit containing the yoke, mag-
net, battery, and thermostat being open only
at the latter point.

Starting with the 1dea that the devices are
in their normal position, as indicated—that is
to say, the main valve closed, the piston ele-
vated, the valve F' closed, the crank G ele-
vated, the stop-rod N in engagement with the
fan, and the armature of the magnet retracted—
the operation of the device will be readily un-
derstood.

[15

I120

125

130

When by means of the applleatlon of heat I

to the thermostat V, or the manipulation of
the suitable key in its place, the ecircuit v 18
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- energized,will draw down the armature, with-

draw the stop-rod N, and permit the escape-

ment mechanpism to be operated by . the cord

to which the weightisattached unwinding from
the drum T. As this drum rotates, its motion.

being governed and regulated by the escape-

- ment mechanism and fan, the crank will move

slowly down, opening thevalve B’ through the
connecting- rod and permitting the liquid to

~ pass from the main and under-side of the pis-

LS

20

ton'to'the upper side, causing the piston fo de-

scend and open the main valve,and, if the de-
viceis used to turn in the “ater I[‘.l a fire-ex-

tmgulshlng system, permitting it to flow.to
the place where the fire 18 located. Mean-

while the d'sk R is rotating and the projec-

‘tion s on the spring S has moved out of the:
noteh on its periphery and makes contact with

the screw .or stop ¢, thus leaving the circuit

- containing this SpI‘ll]gS yoke, electro-magnet,

25

- 1n and breaks the connection between spring -
S and the contact ¢', opening the circuit con-

3C

- fluid on the top of the piston and the main
- valve open. 1f, now, itis desired to close the

35

10

45

- 50

and battery broken only at the contact-key or
~push-button W. When the erank has made
just a half-revolution and is at its lowest pomt

with the valve F' fully open, the notch 7 is in

line with-the projection §', which then drops

taining the magnets releasing the armature
of the latter, and allowing the stop -rod N
to re-engage thefan, bringing the entire mech-
anism to a stand still,with the pressure of the

main valve, 1t is only necessary to press the
key or button W and hold it down for a few
moments, closing the circuit through the mag-

"nets and -battery, energizing the latter, draw-

ing down the armature, and withdrawing the
stop-rod {rom engagement with the fan. The
mechanism will continue to rotate while the
circuit is closed until the crank G* has made

“a half-revolution and is again in elevated po-

sition, with the valve I’ closed the pressure
from the main sgut off from bhe upper side of
the piston, and the piston raised, shutting the
main valve. As soon as thls position 1s

‘reached, the noteh in the disk is in line with
the prOJectlon s, which drops into it, and the
lower end of the spring breaks contact with |

the stop t, opening the circuit and allowing
the spring ¢ to retract the armature and throw

. the rod into engagement with the fan, stop-
_ping the mechanism and leaving it in normal

55

position tobe again 0pemted in thesame man-

- ner-as before.

The advantegee of the invention deserlbed

above will be obvious, as a ready means is

provided for operating valves in remote or in-

accessible places s1 _mply' by the pressure of an
electric. push-button; or, if desired, suitable
mechanical devices can be employed in their

- stead for releasing the supplemental valve-op-

erating devices; but we prefer to employ the
electrical dewces, because the valves may be
operated from a greater distance, and the mech-

closed through the magnets, thelatter will be | anism employed 18 “11]]]_)161‘ smd nob so llable
-to get out of order.

By the employment of a.thermosta,tlc device
for opening the main valve we are enabled to 7o~
place 2 number of them in parallel circuits in
different parts of a building, each conneected.
to a local branch of a main, and adapted when

operated by fire to open the valve and. per: _;-.;i s
mit the water to flow to the place of conflagra- 75

tion and extinguish the fire; and the particu-
lar advantage that our apparatus: possesses

over others of its class is that it provides for = |

the turning off of the water by ameans as sim-

turning-on mecha,msm, merely by the press |

ure of a contact-key. o |
‘The electrical circuits can be of any number

and of any length,and instead of open cireuits,

closed circuits may be used, the necesscmy ob- 8 5: | .

vious-alterations being ma,de |

- We claim as our.invention— |

1. The combination, with a pipe or main
and a cut-off valve arranged therein, of a eyl-

1n pressure on opposite sides and controllmgr- __
by its position the valve in the main, the side:

to which the lesser pressure is applled being
acted upon normally by a fluid, a passage

through which fluid is admitted connectmg-,zgs'
‘with the side of the. piston to which the greater.
pressure is applied, a valve located in said-

passage, devices for controlling the operation:
of said valve, and a device for starting or stop-

ping the opemtlon of sald valve- 0pelatmg._=:j1¢e o

mechanism. ,

- 2. The combination, with a plpe or main. -
and a cut-off valve arranged therein, of a cyl-
inder having a piston operated by a difference

in pressure on opposite sides and controlling. 105
by its position-the valve in the main, theside: -

to which the lesser pressure. is apphed being

~normally acted upon -by a fluid, a passage |

through which fluid is admitted, connectmg;#

with theside of the piston to whlch the greater '1-16_' o

pressure is applled a valve In sald passage, a.

device for controlling said valve,; and'anelee-
tric circuit and connections for starting or
stopping the controllmg devwe, subbtantmlly;-* S
as described.. . - 115

- 3. _The combmatwn with a plpe or main.
and a cut-off valve armnged therein, of a eyl-
inder having a piston operated by a dlﬂ'erenee- o

in pressure on its opposite sides and control-  : -
ling by its position the valve in the main, the r20 =

side to which the lesser pressureis apphed be-
ing normally acted upon by a fluid; a passage

‘through which flaid is admitted, ‘connected. -

with the side of the piston to Whlch the greater

pressure is applied, a valve located in:said 125
passage, and automatlcally operating. mechan- = -
ism for opening and closing said last-men- -
tioned valve, and devices for throwing theop-
erating mechanism into and out of 0peratlen,. S
substantially as described. | 130
4. The combination, with the supply-pipeor. ..
| mam and a cut-off V&lve arranged therem of a

.

ple, and at the same time as reliable, as the 80

inder having a piston operated by a difference 90 L
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cylinder having a piston presenting unequal

5 turning the circuit to normal condition when !

353,637

c¢ylinder having a piston presenting unequal |
areas to pressure on opposite sides and con-
nected to the cut-off valve, a passage for es-
tablishing communication between the main
and the cylinder on one side of the piston, 3
valve and connections for establishing com-
munication between the opposite ends of the
cylinder, a supplemental motor device for con-
trolling said last-mentioned valve, and means,
substantially as desecribed, for starting and
stopping said motor, as set forth.

5. The COIHblH‘lthl] with the supply-pipe
and a main cut-off valve arranged therein,of a
cylinder having a piston pr esentmfr uneqml
areas to pressure on opposite sides ‘connected
to the cut-off valve, a passage connecting the
smaller side of the piston with the main, a
passage connecting the twosides of the piston,
a valve therein, and means for operating said
valve, substantially as described. 1

6. The combination, with the supply-pipe
and amain cut-oif valve arranged therein, of a

areas to pressure on opposite sides connected
to the cut-oif valve, a passage connecting the
smaller side of the piston with the main, a
passage connecting thetwo sides of theplston
a valve therein, and means for operating sald
valve, and a discharge-opening on the larger
side of the piston, substantially as described.

7. The combination, with the two heads and
the intermediate tubular portion constituting
the piston, of the two-part cylinder in which
sald twoheadswork, the Ppassage leading from
the cylinder to the main or other source of
pressure, the valve and connections for estab-
lishing communication with the cylinder on
Opposwe sides of the piston, and the overflow
or discharge pipe, substantially as described.

8. The combination, with the main valve
and motor for operating it, of the valve control-
ling the motor,the shaft andits crank to which
the valve 1s connected, mechanism for rotat-
ing said shaft, and devices controlled by an
electric circuit for keeping said mechanism in
check, substantially as described.

9. The combination, with the valve which
controls communication between the opposite
sides of the valve-operating piston, of the sup-
plemental motor-shaft and its crank, mechan-
ism for rotating said shaft, and devices con-
trolled by an electric circuit for keeping said
mechanism in check,substantially as deseribed.

10. The combination, with the main cut-off
valve, a motor for operating it, 2 valve by the
manipulation of which said motor is operated,
and a supplemental motor mechanism for op-
erating said valve, of an electro-magnet for
starting and stopping said motor, an electric
cireuit including the magnet, devices for mak-
ing or breaking said circuit, and suitable
switch devices operating to keep the eircuit in
a condition to permit the motor to fully open
or close the valve, and switch devices for - re-

the operation is accomplished, substantially
as described. I

11. The combination, with the motor mech-
anism and the electro-magnet for controlling
it, of the electric eircuit containing the mag-
net, a circuit-closing device, and a switch con-

‘nected to the motor and included 1n said cir-

cult, operating upon the closing of the circuit
and the starting of the motor to keep the c¢ir-
cuit closed until a full movement is made and
then to automatically break said ecircuit, sub-
stantially as described.

12. The combination, with the motor-valve,
the supplemental motor for operating it, and
the electro-magnet for controlling the motor,
of an electric circuit including said magnet, a
circuit-closer, a second electrical circuit in-
cluding said electro-magnet and another cir-
cult-closer, and a switch connected to the
motor and included in both circuits, whereby
upon closing either of the circuits the supple-
mental motor will be started and the cireuit
kept closed until the motor-valve is operated
and then broken and the supplemental motor
stopped, substantially as described.

13. The combination, with the valve, the
motor for operating it, and the electro-magnet
for controlling the motor, of an electric cirenit
including sald magnet and a thermeostatic cir-
cult-closing device, and another circuit in-

cluding a circuit-closer and the magnet, and

the switeh operated by the supplemental mo-
tor and arranged in both circuits, whereby
upon the closing of one of the circuits the
motor will be operated and the circuit kept
closed until the motor-valve has been operated
and then is broken and the motor stopped,
substantially as described.

14. The combination, with a valve and a
motor for operating it, of an electro-magnet
for controiling said motor, two electrical eir-

.cuits 1ncluding said magnet, a switch included

in both said cirecuits for alternately changing
their condition and operated by a movement
of the motor, and devices for manipulating
sald circuits, whereby when one circuit 1is
manipulated the motor is started, the valve

moved to one position, and the condition of the

circult changed, and when the other circuit is
operated the motor is again started, the valve
reburned to first position, the first circuit
restored to normal condition, and the last-
operated circuit changed, substa,nblally as de-
sceribed.

15. The combination, with the Supplemental
motor-shaft, of the means for rotating and

governing the same, the insulating notched

disk on the shaft, the spring contact- fingers,

each in a separate clreult the yoke with which

they are adapted to make contact, the electro-
magnet connected thereto and controlling the
supplemental motor, and two electrie eircuits,
each 1ncluding one of the spring contact-fin-
gers, the yoke, and electro-magnet, and means
for varying sald circuits, substantlally as de-
seribed.

16. The combination, with the supplemental
motor-shaft, of the means for rotating and
governing the same, the notched disk on the
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end of the said shafty the spring contact-fin- | thermostat or thermostats or other circuit--
gerg, the yoke, electlo -magnet, armature, bell- | manipulating. dewces, substantmlly as de-
crank, the stop-rod, and the electric-circuit seribed. - | |

connectlons substantmlly as described. |

5 17. The comblnamon of the motor-shaft, the ggﬁﬁfE%IiLg ARPENTER
means for rotating and ‘governing the same, L FRED. B. GRAVES. |
the notched disk, the spring contact-fingers,
the yoke and its contacts the electro-magnet; Witnesses: ; -
armature, -bell-crank, and governor-stop with . GEo. B. SELDEN |

0 the electrlc circuib; connectlons, 1nclud1ng a |  JOHN A. BARHITE




	Drawings
	Front Page
	Specification
	Claims

