No. 824,687.

PATENTED JUNE 26, 1906.
A. W. DARBY.

AUTOMATIC STARTER FOR MOTORS.

APPLICATION FILED NOV. 21, 1903.
| 4 SHEETB—SHEET 1

(o
e
O
O
nj“w-.
N
NG In ™
o N
" _ o ]
S =
| I : J Jf:".ﬁj h:;
l St B
R= 108
CR
R L__f}_-.-ifir'
00
37y
<} |
I~ .
O,
™ N \
= N
i
q e — 'J\
| ‘N
2 | |
& ; l
O Nyl
N ™
> . Lt
TR
B 7
O} .
S P
o
o\ '
ge\m : O '
O '<:> -
| =
i | B

(é\/zl/wt %ﬂ? LENTOR

.f-i fz‘omeya




No. 824,687  PATENTED JUNE 26, 1906.
A. W. DARBY.

AUTOMATIC STARTER FOR MOTORS.

APPLICATION FILED NOV, 21, 1903,

- - IEETS—SHEET 4
W . !
' | \.{
NN 3
l\I Z _ i
O -
{ r
o ~D 0.2 D
a2 Q@% \‘Qi o NN 21".—_——
o l
. |
l\] !
Ny & ’
0 R o

j‘*f;;]ll '
Az
1

5

= o S S "
i l | | |“.
I I T “I“' (O
| _ = co 4
L E =Ry =
' - h |
| ™~
R 1= K )
J % ) I |
i . :
) : ’ ©
N | F ! |
ool /O,
Jb,\ R I~
o 2
f ©.
WITNESSES:

myﬁa | 0 _ %% @Z?OE

\
- Allorney §




No. 824,687, B PATENTED JUNE 26, 1906.

A. W. DARBY,
AUTOMATIC STARTER FOR MOTORS.

APPLICATION FILED NOV. 21, 1903.

4 SEEETS—SHEET 3.

On D o D
N o X o
gl = E ie NG O R
¥ i % — O1
Oy~ 5 N MY '
e | EIS O | \T’ N,
EER O T
I
Q
3
D
t}-)\..
; o
~_ M
N 1 |
UE '
|:|_
v.i
. 1
i
i
1 M
|
|-
210
WITNESSES: INVENTOR:

Livwe OL, A

4
%“'7/{*




PATENTED JUNE 26, 1906.

A. W. DARBY.

AUTOMATIC STARTER FOR MOTORS.
APPLICATION FILED NOYV, 21, 1903,

No. 824,687.

\

4 SEEETS—SHEET 4
A rreeri o

™
RN
=i
Al U a(]

e Dbl

765 Allrrress)

E |
_r,._.l.t - Kmu‘ W\W\ . \mvm.‘\\ﬁ.:. . | ﬂd
O M_._ j _
_ R :
2y o 295 O
B) 5 1.
b 7 | || FoMVLSISTH
o V4 \I S WZ2ET,
4 A7 9Qr. ST L5 . ﬁ\h& HOLOMW \
ku%xww\mo
RQMNHWNW\ ﬁm%&b&ﬁ% Y/ AOQVAD] T
» 9 | \Mbmﬁb%ﬁg ¢ o
AN e ot
}
YoprmQorezy | L1
L
; mv . n \ \ .umﬁm&ﬁﬁwwuka\&hab \ M@Mmm%\mw _m W
.wfw\w_ TUYY 222y | mvua |
- _ - TErOuy 3 d
B . i N
h FUNSSIYL HIANN ATdINe YITLVAA Ml mn%,




"UNITED STATES

e = EEE W LA —

PATENT OFFICE.

ARTHUR W. DARBY, OF HOLYOKE, MASSACHUSETTS.
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To all whom it may concermn:
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vice in the use of w

“Be 1t known that I, ArtTiur W. DARBY, a
citizen of the United States, and. a resident
of Holyoke, in the county of ITampden and

State of Massachusetts, have invented a cer-

tain new and useful Automatic Starter for
Motors, of which the following is a specifica-

tion. |
My invention relates to the class of de-
vices for starting and stopping an electric
motor; and the objects of my. invention are
to provide a device of this class especially ap-
plicable for controlling the movements of an
alternating - current motor having internal
resistance, to provide a device of this class in
which the ‘“‘cutting in’’
the resistance shall be effectively controlled,
and to provide a simple and effective device
for controlling the flow of electric current in
the starting and stoEping of the motor. A de-
ich these objects may be

- attained 1s illustrated in the accompanying

25

drawings, in which-— |

Figure 1 1s a view in front elevation of a
portion of a device embodying my invention,
with parts cut in section and with the speed-

. Ing device reméved. Fig. 2 is a detail view,

on enlirged scale, showing the starting and

- stopping slide. "Fig. 3 is a top view of the
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section of the

View of the starting-pawl.

same with parts broken away to show con-
struction. Kig. 4 is a view in vertical cross-
: _ device shown in Fig. 2. Fig. 5
1s & detall perspective view of one of the stop-
ping-pawls. Fig. 6 is a detail perspective
_ _ Fig. 7 is a detail
Fe-,mpectwe view of the switch-controlling

ever. Fig. 8 is a detail view showing the
loose connection between the resistance-core

‘and the shde. Fig. 9 is a detail plan view

sbbwin%_the speeding device and its connec-
tion. Iig. 1018 a detail view in elevation of

" the speeding device and parts upon which it

45
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1s mounted. Fig. 11 is a detail edge view of
the hfting-block. Fig. 12 is a diacram view

showing the relative location of the several
parts of the device and illustrating the

method of operation.

In the accompanying drawings the nu-
meral 1 denotes a base or support on which
the starter or controller is mounted. This

controller, briefly speaking, may be said to.

consist of a mechanical actuator and a me-
chanical motor therefor, the latter including
valve and valve-operating mechanism.

The numeral 2 indicates a cylinder of the

and ‘‘cutting out’’of |

mechanical motor, and 3 a valve-operating
device of the kind frequently used in connec-

tion with an elevator for controlling the oper- -

ations of a motor which operates a pump.
This valve-operating device is governed and
controlled 1n the usual manner by pressure
from the compression-tank, the pressure in
this tank being reduced during the move-

ment of the elevator and increased by the

operation of the pump connected up to the
tank. The cylinder 2 may be mounted, as
shown, on the casing or operating device 3.
While I have shown herein one form of valve-
operating mechanism, it is obvious that
many different forms may be used toaccom-
plish this purpose and to cause a reciprocat-
ing movement of the valve, and my inven-
tion i1s not limited to any special form of
valve-operating device. | _

The valve mechanism is preferably lo-
cated at one end of the cylinder and includes
an inlet 6 and an outlet 7, each controlled by

a valve 8, located in the -valve-chamber.

This valve 1s connected with a rod extending
to the valve-operating mechanism 3.. (See
Fig. 12 of the drawings.) The valve 8 con-
trols the ports 10 and 11, leading to the cham-
ber 1in the cylinder 2, and by manipulation of
the valve the water, air, or other fluid is con-
ducted to the chamber at either end of the
cylinder, creating a pressure therein, while
the exhaust from the other end of the cylin-
der 1s duly regulated. The mechanism here-
In described may be of any well-known con-
struction and, except In combination with

parts to be hereinafter described, forms no -

part of my present invention.

6o
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As a means for operating the piston in the

cylinder 2 I have shown herein a Eipe 6%, ex-
tending from a water-supply tank to the in-

let 6; but 1t will be understood that in most

95

instances in use this inlet 6 will be connected

directly with a system of water-supply under
pressure.
is located on the support 1, and this cut-out
may be of any well-known form and con-
struction, as shown in Fig. 12 of the draw-
ings. This cut-out is emplo%red for the pur-
pose of controlling the flow of an electric cur-
rent to the electric motor.13, and by the term
‘‘electric motor’’ as used herein I mean to in-
clude all parts included within the device
herein illustrated, including the stator and
all other parts.

""-..‘\‘_

An electric cut-out or switech 12

100
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| While my invention may be applied to mo- 110
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tors of various types, it is especially applica- | cross-piece 36, so that the yoke 35 and guide
ble to a motor of the alternating type having | 33 may have a movement independent of the
internal resistance, as it is absolutely essen- | core, said movement of the guide and core
tia] in such a motor that the flow of electric | being caused by a reciprocating movement
s current for operating the motor shall be ab- of the slide 16. The core 32 bears a short- 70 -
solutely controlled, as otherwise damage is | circuiting collar 322, that operates in connec-
sure to result, and while I do not limit my in- | tion with the conductors 32° on a short-cir-
vention to use specifically with such a motor | cuiting plate 32, this constituting a portion
~ guch has been employed in the drawings here- | of the resistance mechanism. -
1o in for the purpose of properly illustrating the |  In. the operation of the device, the parts 73
operation of my device. being in the position shown in Figs. 1 and 12
A very important feature of my invention | of the drawings, the starting-lever or other
resides in the mechanical actuator forming a | device of an elevator being operated to cause
~ part of the structure as a whole, the term | the elevator to move upward, the three-way
15 ‘‘mechanical” as applied to this actuator be- valve shown in Fig. 12 is opened and pressure 8o
ing used for the purpose of distinguishing it from the compression-tank is admitted to the
erom other devices used for a similar purpose | elevator - cylinder, causing the plunger to
and in which electricity is employed in the | move upward. This operation has caused &
operation. The construction of this im- | reduction of pressure in the compressien-
20 proved mechanical actuator is as follows: A | tank, and a like reduction in pressure Is 85
' Era,cket 14 is secured to the support 1, and | caused underneath the diaphragm i the op-
at the upper end of this bracket is formed 1 | erating device 3. This reduction 1n pressure
projections 15 a slideway for the starting and | under the diaphragm is caused by reason
stopping slide 16. This slide 1s suitably con- | of the communication of the chamber under
2= nected at one end with the piston-rod 17, by | the diaphragm with the compression-tank go
means of which the slide is reciprocated. A | through the connecting-pipe shown m Fig.
starting-pawl 18 is pivoted to the slide 16 and | 12. This reduction of pressure under the
hangs at one side of the slide, as shown in | diaphragm causes the lever 44 to fall, and
Fig. 4. A series of stopping-pawls 19 1s also | this downward movement of the lever carries
s0 pivoted to the slide, being preferably sup- | with it the rod 9. This operation causes the g3
ported on a rod 20, extending between the | valve 8 to be operated to admit fluid to the _
supports 21. The starting-pawl 18 is bev- | right-hand end of the cylinder 2, the piston
eled, as at 22, this beveling being located at | and piston-rod 17 being moved outward, and
the rear edge of the pawl, and this term “‘rear | the exhaust from the cylinder 1s suitably reg-
25 edge’’ is used with respect to the direction of | ulated te permit this movement. Thismove- roo
movement of the pawl in its operation to { ment of the piston-rod 17 causes a corre-
start the device. Each of the pawls 19 is | sponding movement of the slide 16, which
beveled at its front edge, as at 23. | carries the working edge of the starting-pawl
A cut-out or switch-operating lever 24 1s | 18 into engagement with the tooth 25 of the
so0 pivoted on the bracket 14, and this lever is { lever 24. This swings the lever on its pivot, 103
provided with a starting-tooth 25 and a stop- | operating the bell-crank lever 28 by the con-
ping-tooth 26, these teeth being arranged so | nection 27 and the cut-out or switch 12 to ad-
that the starting-tooth 25 will operate in con- | mit current to the motor 13. The core 32
nection with the starting-pawl 18 to start the | being at the outward limit of its play at this
4z motor, and the stopping-tooth 26 will act in | time the full resistance of the motor 1s ex- 110
connection with the _stoppmg—pawls 19 -to { erted. In the initial movement of the shde
stop the motor. It will be noted that these | the loose connection of the core and lever per-
teeth are located near opposite ends of the | mits such movement without operating the
hub of the lever. The lever is connected, as | core, thus permitting the closing of the switch
50 by means of a rod 27, with a bell-crank lever | without movement of the core. The coreils 115
98, that operates the switch or cut-out. | An | now gradually inserted, and the resistance |
arm 29 extends from the bearing 15, and a re~{ thus gradually cut out until the full strength
sistance-lever 30 is pivoted to this arm. The | of the current is in effective operation. The
~ lever-is connected by a link 31 with the slide | motor is suitably connected to a pump (the
z¢ 16, and the lower end of the lever 1s connect- | connection not being shown herein, but 120
ed to a resistance rod or core 32. This rod or | which may be a belt or the like common to
core 32 has a loose connection with a guide | devices of this class) for supplying pressure
33, mounted on a %uide—rod 34, supported by | to the compression-tank through the pipe
~the motor. This [oose connection is secured | from the pump, as shown in Kig. 12.  When
6o by means of a yoke 39, having a cross-piece | the pressure in the tank, and consequently 125
36, through which the core/end or an exten- | under the diaphragm in the operating device
~ sion from the end of the/core 32 projects. | 3, has reached the required degree, the lever -
Nuts 37 are located on the projection from | 44 is thereby raised and the valve 8 is oper- .
~ the core 32 and at some distance apart, these | ated to admit pressure to the opposite end o
‘65 nuts being Jocated on ‘opposite sides 'Iof the| the cylinder 2. This causes the piston to 130
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travel backward and imparts a reverse move-
ment to the shde 16. The connections here-
inbefore described serve to operate the cut-
out or switch 12 and throw off the electric
current, switeh being moved while the core
32, to throw 1n the resistance, is at rest. Af-
~ter the current has been thrown off the core
begins to operate to throw in the resistance.
The movement of the lever 24 in stopping the
motor 1s caused by the engagement of a pawl
19 with the tooth 26, the latter being engaged
by the pawl, whose working edge 1s in posi-
tion to next encounter the teeth. It will be
seen that by this construction I have pro-
- vided means whereby the lever 24 is certainly
moved to operate the cut-out irrespective of
the position of the slide when it shall begin
1ts movement to stop the operation of the
motor. This 1s of special advantage from
the fact that it 1s essential that the switch
- shall be operated to cut off the electric cur-
rent before the core is operated to throw in
the resistance, and 1n case one of the pawls
19 should fail to engage the tooth 26 on the
lever 24 a succeeding pawl 1s sure to engage
it and operate the lever.: 1t will be seen that
this same result will be attained should the
slide 16 not have moved its tfull extent to cut
out the resistance before its start in the op-
posite direction to throw in the resistance.
In the use of an internal-resistance motor

it 1s absolutely essential that the resistance
‘mechanism shall be properly operated and.

that the supply of electric fluid to the motor
- shall be absolutely controlled with respect to
sald resistance mechanism. In addition to
the advantages above described by providing
a series of pawls whereby the switch is
thrown in a reverse movement of the starting
and stopping slide from any point which it
“may have reached and before the operation
of the resistance mechanism, should one of
~ the pawls in a movement of the slide fail to
operate to throw the switch, there are suc-
' ceeding pawls which may be depended upon
to accomplish this result and that there&re
the providing of a series of pawls absolutely
insures the operation of the switch to control
the flow of electric fluid to the motor before
the resistance mechanism shall be put into
operation. Insomeadaptationsof thedevice
while 1t 1s desirable to have the movement of
the piston in a direction to start the motor
comparatively slow, so that the cutting out
. of the resistance shall not be so rapid as to
cause Injury to the motor, it may also be de-
sirable to have the movement of the piston
in the reverse direction comparatively rapid
in order to prevent the electric current from

arcing across the switch, as well as for other

reasons that may present themselves.

In order that the device may operate to
these ends, I have provided a speed mechan-
ism more particularly shown i Figs. 9 and
10 of the drawings. This speed device con-

i

‘moves over the top of the block 43.

&

sists of a yoke 362, secured to the piston-rod
17 and clamped between nuts on the rod, as
shown in the drawings. This yoke 362 is
free to move horizontally through a guide
372, mounted on the starting device 3.
arms of this yoke pass on opposite sides of
the eylinder 2 and are brought close together
at their outer ends. Between these outer
ends a latch 38 is pivotally suspended. This
latch has a nose 39, adapted to rest on a stop
40, which consists of a stud extending be-
tween the outer ends of the arms. The lower
end of this latch 1s provided with a cam 41,
adapted to engage a cam-lip 42 on a block 43.
This block 43 is mounted on the pressure-le-
ver 44 of the starting device 3.

In the operation of this device it will be
noted that when the pressure under the dia-
phragm in the starting device 3 is low and the
diaphragm 45is down the valve mechanism is
In a position to move the piston to start the
motor. Asthe piston-rod 17moves forward it
carriles the yoke 36 and the latch 38 rises and
The
movement of the valve-operating mechanism
caused by reduction of pressure under the

diaphragm, and the consequent movement of

the piston to start the motor, is slow as com-
pared with the movement of the parts in the
opposite direction under the action of my im-
proved device. As the piston moves in a di-
rectlon to stop the motor the latch 38, having
dropped to its lowermost position, causes its
cam 41 to engage underneath the cam-lip 42
on the block 43, thus quickly raising the lever
44, and consequently the valve-rod. This
initial movement of the piston to the extent
of raising the valve-rod will occur before the
cut-out has operated to cut off the electric
current. The valve mechanism having been
thus thrown into full operation to admit full
pressure to the piston the movement of the
latter backward for its entire length will be

comparatively quick.

It is obvious that the specific form of con-
struction herein illustrated and described
imay be departed from to a considerable ex-
tent and yet come within the scope of the in-

vention, and 1 do not desire to limit myself

to the exact construction herein illustrated
and described. :

‘While the invention has been shown and
described herein with reference to an alter-
nating-current motor of the internal-resist-
ance type as a device in connection with
which the invention has been found to pro-
duce beneficial results, it 1s obvious that such
results may follow from the use of the inven-
tion with motors of other types.

What 1 claim as my invention, and desire
to secure by Letters Patent, is—

1. In combination with an electric motor
for actuating a device to supply pressure to a
tank, resistance for the motor, resistance-

controlling mechanism, a mechanically-oper-

The
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ated valve-operating dévice, a valve con-
nected therewith, an actuator, a piston con-

nected with the actuator and operated by

~ fluid admitted by the valve, means for sup-

10

plying pressure to the piston through the
valve mechanism, a switch connected with
the actuator to be operated before movement
of the resistance mechanism, and connec-
tions between the actuator and resistance-
operating mechanism.

2 Tn combination with an electric motor

- for actuating a device to supply pressure to 2

20

_30

35

‘the tan

tank, resistance for the motor, resistance-

controlling mechanism, a mechanically-con-

trolled valve-operating device, a valve con-
nected therewith, an actuator, a piston for
operating the actuator, means for supplying
pressure to the piston through said valve, a
switch connected with the actuator to be op-
erated before movement of the resistance-op-
erating mechanism, and connections between
said actuator and the resistance-operating

mechanism. | .
2 Tn combination with an electric motor

for actuating a device for supplying pressure

to a tank, resistance for the motor, resist-
ance - controlling mechanism, the tank, a
valve-operating mechanism connected with

E, a valve connected with the operat-
ing mechanism, an actuator, a piston con-
nected with the actuator and actuated 1n
both directions by the same source of supply,

means for supplying pressure through the

valve to said piston, a switch, and connec-
tions between the resistance-operating mech-
anism and the switch for operating the latter

before movement of the former.

4. In combination with a motor, resistance

* therefor, resistance-controlling mechanism, a

40

45

switch for closing the circuit to the motor, 2
mechanical actuator, a mechanical motor

therefor, connections between sald actuator
~and resistance - opera,tmf

H mechanism, and
connections between said actuator and the
switch to operate the latter before movement
of the resistance-operating mechanism.

5. In combination with an electric motor,
resistance therefor, & movable member for

~controlling the resistance, a slide connected

50

55

'
-~

with the movable member, a switch, a lever

“connected with the switch, pawls located on
the slide for throwing said lever in either di-
_rection, and means for operating the slide.

6. In combination with an electric motor,
resistance therefor, a movable member for

controlling the resistance, & slide connected
- with said movable member, a switch, a lever-
‘connected with the switch, a pawl for operat-

ing said lever in one direction, a series of

6o pawls for operating the lever in the-opposite
. direction, and means for operating the shde. -

. 7 In combination with an electric motor,

resistance therefor, a movable member for

- -controlling _
65 -with the movable member; a switch, a lever | motor an

the resistance, a slide connected

il

824,887

connected with the switch, and connéctions

between the slide and switch and including a

plural number of devices for insuring the
throwing of the switch in one direction.

8. In combination with an electric motor,
resistance therefor, a movable member to
control the resistance, a slide connected with
said movable member, current-controlling
means, a lever connected with said control-
ling means, a pawl borne by the slide to oper-
ate .the lever to admit current, a series of

70

75

pawls borne by the slide to operate the lever -

to cut off the current, and means for operat-
ing the shde. - ' |
9. In combination with a mechanical de-

30

vice, an electric motor for driving the same,

resistance for said motor, resistance-control-
ling mechanism, a switch for closing the cir-

cuit to the motor, an actuator to operate
both the switch and resistance-controliing
mechanism, and intermittently connected
with the former, and means for operating
said actuator to throw off the switch at any
point from which the backward movement of
the actuator shall begin. . S

10. In combination with an electric motor,
resistance therefor, resistance-controlling
mechanism, a switch for closing the circuit to
the motor, an actuator, & mechanical motor
therefor, means for operating the motor, con-
nections between the actuator and resistance-
controlling mechanism, and means for inter-
mittently connecting the actuator with and
to operate the switch. -

11. In combination with a motor, resist-
ance therefor, resistance-controlling mechan-

ism, means for admitting current to said

motor, including. its resistance, and an ac-
tuator loosely connected with the resistance-
controlling mechanism and with the current-
admitting mechanism.

12. In combination with a motor, resist-
ance therefor, resistance-controlling mechan-
ism, means for admitting current to the mo-
tor, including its resistance, a slide looseiy
connected with the resistance - controlling
mechanism and also with the current-admit-
t%n means, and means for operating the
shde. . | -

13. In combination with an electric motor,
resistance therefor;,  resistance-controiling
mechanism, a mechanical motor for impart-
ing motion to the resistance - controlling
mechanism, means for controlling the move-
ment of the mechanical motor and including
a, pressure-chamber having a diaphragm and
connected lever, means for actuating the
diaphragm and connected lever, and means
for moving said lever by force other than that
exerted by the movement of the diaphragm.

14. In combination with an electric motor, .

resistance - therefor, resistance-controlling
mechanism, a mechanical motor, means for
contro,llmg the movements of the mechanical

1

‘including a pressure - chamber

9o
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having a diap]jragm and connected lever,

and additional means for actuating said le-

ver to control the movements of the me-

- chanical motor.

- IO

20

15. In combination with an electric motor,
resistance therefor, resistance-controlling
mechanism, means for admitting current to
said motor and its resistance, a mechanical
motor for operating said admission means

and including a piston, means for controiling

the movements of the piston, and including
a pressure-chamber, a diaphragm located
therein, a lever connected with the dia-
phragm for operating the piston-controlling
means, 8 yoke secured to the piston-rod, and
means borne by the yoke for operating said
lever independently of the force exerted by
the movement of the diaphragm. -

16. In combination with an electric motor,
resistance therefor, resistance-controlling

mechanism, a mechanical motor for operat-
ing the resistance including a piston and a

piston-rod, means for controlling the move-
ment of the piston, and including a pressure-

chamber, a diaphragm located in said cham-

~ber, and having a connected lever for operat-

30

35

ing the piston-controlling means, a yoke, and

connections between the yoke and lever tor
raising the latter in thé movement of the

yoke 1n one direction. :
17. A motor, resistance thereior, resist-
ance-controlling mechanism, a motor-actu-

ator, including a slide, means for operating

the actuator, connections between said slide

and the resistance-controlling mechanism, a
switch for admitting current to the motor, a
lever connected with the switch and
vided with teeth, a series of pawls borne by

the slide to engage one of the teeth on the

pro-

lever, and a single pawl borne by the slide to
engage another tooth on the lever.

18. A motor, resistance therefor, resist-
ance-controlling mechanism, a motor-actu-

ator including a slide, means for operating
the actuator, a loose connection between the

resistance-controlling mechanism and said
slide, a switch for admitting current to the
motor, a lever connected with the switch and
having oppositely-disposed teeth, a series of
pawls borne by the slide to engage one of the
teeth borne on the lever, and a single pawl to
engage another tooth on the lever. o

19. A motor, resistance therefor, resist-
ance-controlling mechanism, a motor-actu-
ator including a slide, means for operating

said actuator, a switch, a lever connected

with the switch, and a series of pawls borne
by the slide freely movable over said lever 1n
one direction, one of which engages there-
with in the movement of the slide in the op-
posite direction. - -

20. In combination with an electric motor,
resistance therefor, resistance-controling

mechanism, means for admitting current to

the motor, an actuator, means for operating
the actuator and including a piston, means
for controlling the movements of the piston,

and including a pressure-chamber, a dia-
phragm located therein, a lever ‘connected

thereto for operating the piston-controlling

means, a yoke secured to the piston-rod, and

a latch borne by the yoke to engage the lever
and lift it independent of the force exerted by
pressure on the diaphragm.

ARTHUR W. DARBY.
Witnesses: | '

"W. W. RayvoLps,
ErTAa M. ORRELL..
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