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To all whom it may concermn:

- Beitknown that I, HerMmAN WALTHER, a citi-
zen of the United  States, residing at Wash-

- ington, in the county of Washington and State

10

20

of lowa, have invented certain new and usefal |
Improvements in Valve Mechanism: and Ido
declare the following to be a full, clear, and
exact description of the Invention, such as will |

enable others skilled in the art to which it -
pertains to make-and use the same.

‘This invention relates to improvements in
alr- pumps and valve mechanism therefor. fo
be used in connection with gas-machines, the
object being to produce an air-pump and valve
and mechanism for operating the same which
will be automatlca,lly Operated but positive

and reliable in action, simple in construction, |

durable in use, and well adapted to the use
for which 1t 1s designed.

A further object is to produce a valve for
use on gas-machines whereby an even regular
flow of gasand airis continuously mamtalned
thereby insuring clear steady lights.

- With these and other objects in view the in-

vention consists in the construction and ar-
rangement of the parts, as will be hereinafter:
more fully described and clalmed reference
being had to the accompanymﬁ' dmwmﬂ*s 10

whleh— o
Figure 1-1s a Slde elevatlon of the valve

_ meclnmsm showing the same applied to the

alr-pump and receiver’f of a gas-machine, the
parts being in the position they would as-

- sume at the end of the air-suction stroke,
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parts being broken away. for  illustration.
Fig. 2 1s a similar view showing the parts at
the beginning of a suction-stroke. Kig. 3 is

a vertical sectional view of the air-pump and
 adjacent mechamsm Fig. 4 i1s an enlarged

sectional view through the V&lVG-CcLSlIlG‘ Fig.
5 is a detail view of the lower end of arm 24.
-In the drawings, 1 denotes an mr—recewer
2 denotes an air-pump.
- 3 denotes the controlling- valve.

" The receiver prefe1 ably consists of a cyhn—_
drical tank 4,open at itsupper end and adapted

to be filled nearlv to the top with water.

5 denotes an inverted tank or bell Whld]-
- is-adapted to be inserted in the tank 4 in the
50 usual manner and the lower open end of the

when said
valve will

| tank always be‘ing b'elowithe-_ surf&icé of and
sealed by the water in tank 4. The bell 5 1s

aclapted to rise and lower in the tank 4 under
pressure of air that is forced into said bell.

6 denotes a discharge-pipe arranged within
the tank 4, the upper end of which projects
above the water -in said tank and the lower
end of which projects through the base of

sald tank to and communicates with the gen-

erator. (Not shown.) ~
7 denotes an air-conducting pipe sumla,rly

arranged within the recelver-tank and com-
‘municating at its lower end with the pump 2.

8 denotes a check-valve located in said pipe
adjacent to the said tank 4, the purpose of
which will be hereinafter described. |

9 denotes an air cock or valve also located

in the pipe 7 between the check-valve 8 and
the pump, and to the stem of the valve 9 is con-

nected one end of an operating arm or lever
10, to the opposite end of which i 18 connected

‘the lower.end of a: Vertlcally disposed rod 12,
the. upper end of which is connected to: the' |

side of the bell 5 of the alr-receiver, whereby
bell is raised to its highest point the
be closed, and as theair insaid bell is
used and the same beO‘ms to lower the valve 9
will be opened to admit more air. The check-
valve 8 is-normally closed and opens only to
admit air to the receiver when forced through
the pipe 7 by action of the pump 2. |

- 13 denotes the stationary tank or cylinder
of an air-pump, mounted upon a suitable base

14, and 15 denotes an inverted tank or bell
_addpted to be inserted and to reclproca,te

within said stationary tank.
15* denotes a check-valve ar mnwed n the

.upper end of said bell and is adapted to open

and take air into said bell when the same is
being raised and to close as soon as downward
movement of the bell begins. -

16 -denotes a nrertloa,lls?-dlqpt)sed cylinder

| rhxed to the Slde of the tank 13, and 17 denotes

a piston adapted to reciprocate Wlthm S&Id
cylinder.. -

18 denotes a pl%ton—lod fixed at ltS lower

end to said piston and connected at 1ts oppo-
site end to the upper end of the bell 15.

To the lower end of the cylinder 16 is con-
' nected a water-supply pipe 16*, through which

...................
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water under pressure is admitted to the cyl-

mder 16, forcing up the piston 17, which
raises the bell 15. 1t will be understood from
the foregoing that the cylinder 16 and piston
17 constitute a fluid-pressure-actuated motor
which operates to raise the bell. The supply

be described. .

13" denotes a tank adapted to contain warter,
and within said tank is arranged a float 19, to

~ which 1s fixed one end of a vertically-disposed

15
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rod 20, connected at its upper end to a rod 21,
arranged parallel therewith and adapted to
pass downwardly through a guide-lug fixed on
the outside of the tank 18*and to extend con-
siderable distance down the side of said tank.

21* denotes a pin or lug projecting laterally
irom the rod 21, and the lower end of the said

rod 18 bent at right angles to form a hook 929.

23" denotes a laterally-projecting arm fixed
to the upper end of the pump-bell and is adapt-

. ed to extend across the connecting-bar of the

25

35

rods 20 and 21 and to force the same, together
with the float 19, downwardly upon the lower-
ing of said bell. _ ' a

24 denotes an arm pivoted at 24’ to the side
of the tank 18 adjacent to the rod 21, and 24*
denotes an offset or shoulder formed on said

‘arm, and on the lower end of the same is formed
As illustrated, this

a hook or projection 25.
hook or projection 25 comprisesa block or foot-
piece having anupper horizontal or plane sup-

porting-surface 25" and an upwardly and rear- |

- wardly beveled or inclined surface 25, the lat-

ter acting as a contact-lip and guiding-surface

toguide the pin 32 of the lever 29, hereinafter

~ described, to said supporting-surface 25>

40

26 denotes a weighted lever. fixed to the
arm 24 and projecting at right angles to the
same. L |
27 denotes a rod fixed at its upper end to

~ the upper end of the bell 15 and passing

50
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through guide-lugs on the tank 13 has formed

on its lower end an elongated loop 28, through

which the lever is adapted to pass.

29 denotes an angularly-shaped lever piv-
oted to the casing of the valve 3, one arm, 30,
of which is extended and has projecting lat-
erally therefrom pins 31 and 32, which are
adapted to liein the path of movement of the
hooks 22 and 25, formed on the ends of the
rod 21 and arm 24, respectively. The op-
posite arm 30" of the lever 29 projects down-
wardly at right angles to the arm 30 and into
a slot formed in the upper side of the valve-
casing adjacent to the exhaust-valve and in
the path of movement of this end of the valve-
stem, whereby said valve-stem is actuated in
one direction, as will be hereinafter more
fully described. The lever 29 is guided by
means of a slotted arm 33, fixed to a portion
of the valve-casing. _

The controlling-valve 3 consists of a horizon-

‘water 1n the cylinder 16 and pipe 16" to be

769,036

tally-disposed casing 34, having formed there-
In valve-seate 35, which are adapted to be en-
gaged by inlet and exhaust valves 36 and 37,
the inlet-valve seat being arranged near the
end of the casing adjacent to the water-sup-

- ply pipe 38 and the exhaust-valve seat being

of water to the cylinder 16 is controlled by i arranged adjacent to the exhaust - pipe 39.
means of the valve 3, which is operated by |

means of a system of levers and rods now to |

The valves 36 and 37 are connected together
by means of a centrally-disposed stem or rod
40, which projects through the valve-seats 85
and slightly beyond the'valve 36. The sup-
ply-pipe 16% which communicates with the
lower end of the cylinder 16, is connected at
1ts opposite end to the valve-casing 34 about
midway between the valves, and when the in-

let-valve 1s open a direct flow of water is had
| between the cylinder 16 and the main supply-

pipe 38.  When, however, the pressire upon
the valve-stem is relieved, the force of water
through the pipes will close the inlet-valve and

cut off the water-supply and at the same time
will open the exhaust-valve and permit the

forced out by the downward movement of the
pi1ston.
The operation of the pump is as follows:

- Assuming that the bell of the pump is at the

limit of its upward stroke and just about to

;
1

L
I
I

lower, as shown in full lines in Fig. 1. it will
be noticed that when the bell reaches this po-
sition the hook 22 on the arm 21 has lifted the
long arm 50 of the angular lever 29, thereby
disengaging the short arm 30* of said lever
from contact with the end of the valve-rod 490,
allowing the pressure of the water through
the supply-pipe 88 to force the inlet-valve
against 1ts seat and close the same, thereby

- cutting off the water-supply to the cylinder

and simultaneously opening the exhaust-valve,
allowing the water in the cylinder 16 and pipe
16" to run out through the discharge-pipe 39.
thus permitting the piston in the cylinder 16
to descend and the pump-bell to lower. As
the bell descends the rods 20, 21, and 27 will

| be torced down thereby, together with the

float 19. The rod 27 is forced down until the

‘upper end of the link or loop 28 engages the

lever 26, at which time the pin 21%on the rod 21
has reached the offset 24" and the hook 22 has
passed some distance below the pin 31, as
shown in full lines in Fig. 2, and as the loop
28 strikes the lever 26 the latter will be over-
balanced and drop, causing arm 24, connected
thereto, to tilt from the perpendicular full-
line position (shown in Fig. 1) to the inclined
position, (shown in Fig. 2,) such tilting of the
arm being permitted by reason of the pin 21*

‘now being opposite the offset 24*, whereby

the hoolk 25, on the lower end of said arm 24,
will be swung outwardly from bencath the

pin 32 on the long arm 30 of the lever 29,

which will then drop, and the offset 24* will
engage the pin 21°% thereby locking the float
and the rod 21 in their lowered position. The

dropping of the long arm 30 of the lever 29
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- pendently of the float (owing to the fact that
the rod 21 is'locked from upward movement:
by the engagement of the pin 21* with the off-
set 24%) and carries the rod 27 upwardly with
‘it, which as the bell nears the limit of its up-

20

3°
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causes the short arm 30% of said lever to strike |
the end of the valve-stem 40. thereby closing |’
the exhaust-valve ‘87 and opening the inlét-
valve 36. which will again permit water from |
the service-pipe to ﬂow into the eylinder 16
and force the piston 17 upwardly, which
through the medium of the piston-rod 18 ‘will
force the pump-bell up, drawing in-an addi-

tional supply of air through the check-valve.

15% Asthe bell rises.it moves at first inde-

werd movement brings the lower end of the

link.orloop 28 into engagement with the lever
- 26 and-elevates said lever neerly to its former
horizontal position, (shown in Fig. 1,) there-:
by causing said lever to tilt the arrn 24 back-
ward sutliciently to disengage the offset 24,

from the pin 21% as shown by the dotted-line

position of said lever and arm in Fig. 2.." The
-rod 21 then, being unrestrained from upward

‘movement, jumps quickly upward from the
full to the dotted line position in Fig. 2, under

. the action of the float 19, thus brmo*mcr the
hook 22 beneath the pin 81 and raising the Arm
80, and as the bell continues to rise the float |
will rise also, and the rod 21 and loop 28 will

complete the elevation of the long arm 30 of

the lever 29 and tilt the arm 24 back to its up-
right position, thereby causing the short arm-

80EL of the 'said lever 29 to releaee the valves

and permit the inlet-valve to close and the ex-
haust-valve to open, allowing the pump-bell |

| The lever 29 is automat-'
1cally locked in this position to prevent a re-

to descend again.

verse movementof the valves until the pump-
bell has. reached -the limit of its downward

- movement in. the ‘following manner: As the

45

I
)
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arm 24 moves to an ll];)]f'lﬂ’ht position the pin

32 on the lever 29 engages and rides upward
on the beveled surface 25° of the hook 25,

causing the arm to-tilt in the reverse direc-"
tion, as shown in dotted: lines in Fig. 1,in |
Whlch direction of course the hook 25 Inoves .

inwardly, and this:upward movement of the

pin 1s continued until it comes above the sup-*
> porting-surface 25% when the lever 26 will |
swing the arm back to its ' normal position and |
'brmcr 1.
| thus ho:

he-surface' 25% beneath said pin 32,

Serlbed

It will be seen, of eourse., thet the backward
Or réverse tlltmcr of the arm 24, just described,
will be permltted by the treedom of upward

movement of the lever 26 within the loop 28,

wherebyan effective locking action is msured il
As the bell approaches the llmlt of its upward:
movement the rods 20 and 21 contact with the
arm ‘23, causing- the float ‘at such pemod to

_move at the same ra,te of Speed as the pump-

ding lever 29 elévated until pin 82 is
‘again releeeed n the menner heretofore de- |-

!

valve, a

8

bell and to eome to a gradual stop, so that tlie 65
arm 24 will move eeeﬂy and gr aduallv to 1ts -

‘upright position.

1t will be underetoed frem the for ecroma

that the float is not only effective as an ole-
‘ment to control the operation of the valves,

but also serves as a cushioning device the |

When the invention is used for sup-

larine When 1N use.

the cock 9. . Thus it will be seen that the pump

and valve are automatically operated and are
entirely controlled by the eoneumptlen of the
alr from the receiver. |
- WhileI havedescribed theiny entlon in con--
nection with an air-pump of a gas-machine it
is obvious that the same may be edvent&-
geously employed in other capacities. |

tendency of which is to resist the downward = .
movementof thebell and prevent ir regularities
1n the descent of the bell, so that the alr con-.
pressed thereby will be stea,dlly and r ewularlv
;—expelled therefrom and forced to the ajr-re-"
‘celver.
plying air to a carbureter employed in con-
nectlon with one or more burners, this pre-
vents the burners from f
- As the air inthe recéiver is used and the:
receiver-bell is lowered the valve 9 is opened
“and more air fr om the pump -bell 1s for eed 1nto
the receiver, again raising the bell and elosmoi

73
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Various changes in ‘the form, proportion,

size, ‘and minor details of the construction
__:may be resorted to without departing h Oy
the principle of my invention or sacri
any of any advantwee thereof. .
~ Having thue deeembed Iy mventlen 1'_‘

elalm— "

1. Inanair- pump of the class descr 1bed the |
combination of a pumping-bell mounted in a

95

Cll“]f}' |

I00

tub, a motor-barrel pmwded with water con-

"neetmn a piston mounted in said motor-barrel
“and eonneeted to said bell, a valve mounted to
regulate the flow of water into and out of said

105 '

motor-barrel, a float arranged to be operated

by the said bell and means controlled by said
float” to eperete sald valve, ciUbStr:lI]tch]lV Qs
described. |

2. In an air-pump, the combination of a,

ve mounted to
to said motor,

regulate the supply of water

a ﬂeet mounted in a barrel, and arranged to
be depressed by said pum131n0'~bell and 1 means

operated by said float to operate sald Velve .
substantially as described. -

110
pumping-bell, of a water-motor connected to
operate said pumping-bell, a va.

115

3. In an air-pump, the combination of a,

tor connected to operate said: bell a valve ai-

pumping-bell mounted in a tub, a water-mo-
120

ranged to regulate the supply of water to said
motor, a lever constructed to operate said ™

stantially as described.

loat, means carried by said float to
engage said lever, a lever arranged to hold -
said float depressed, means. carried by said:
bell to operate said last- men‘moned lever sub-

125

4. In an alr - pump, the eembmemon ef e -
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pumping-bell mounted in a tub, a water-mo-
tor connected to operate said bell. a float
mounted in a barrel, a yoke carried by said
float, a pin carried by said yoke, means for
depressing said float, a lever constructed to
engage sald pin to hold said yoke depressed,

- Valve mechanism mounted to be engaged

10

20
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trolling the admission of

and operated by said yvoke to control the ﬂow
of water to the motor, and means for operat-
ing said lever to engage and disengage said

pin, substantially as de%erlbed

5. In combination with a pumping device
having a movable element, a conduit for fluid
ander pressure, a motor mechanism including
a piston and cylinder, the former connected
to the movable element of the pumping de-

~vice and the latter having a supply connec-
tion with sald conduit, a valve mechanism

operated 1n one d1reet10n by the pressure in
the conduit, the said valve mechanism con-
trolling the admlsswn of the fluid to and 1ts ex-
haust from the cylinder, a lever for positively

operating the valve mechanism in the oppo-
site direction, and  means controlled by the
said movable element of the pumping device
to govern the operation of said lever.

6. In combination with a pumping device
having a movable element, a conduit for fluid
under pressure, a motor mechanism including
a plston and eyllnder the former connected

to the movable element of the pumping de-
vice and the latter having a supply connec-

tion with said conduit, a valve mechanism con-
the fluid to and its
exhaust from the cylinder, said valve mechan-
1sm being actuated in one dir ection by the pres-
sure of the {uid, a lever movable in one di-

rection to releeee the valve mechanism and in

the opposite direction to positively operate
the same, and means controlled by the said
movable element of the pumping device to
govern the operation of said lever, whereby
in one movement of the lever the valve mech-
anism will be released and allowed to be moved
independently of the lever by the fluid-pres-
sure to cut off the flow of fluid to the conduit,
and in the other movement of the lever the
valve mechanism will be pos1t1vely actuated
by sald lever to let on the flow of fluid.

7. In combination with a fluid- pressure

- mechanism comprising a tank and bell, a mo-

53

6o

tor comprising a cylinder and piston, the lat-
ter connected to the bell to raise it, a valve to
control the flow of fluid under pressure to and

from the eyhnder., a gravity-lever to operate
the valve in one direction, a float lowered
with the bell, the latter belnw free to rise in-
dependently ot the float, means operated by
the rise of the float to litt the oravity-lever,

means to secure the float in the lowered posi-
tion, and means ojerated by the bell to re-

769,036

lease the float when the bell 1s in an elevated
position.

8. The combination of an air-pump, having
a bell, a float movable independently thereof,
a motor to raise the bell, a valve to control
the admission of fluid under pressure to the
motor, and means controlled in action by the
bell and -float to alternately cause the valve to
be moved 1n reverse directions.

9. In combination with a pumping device
having a movable element, a conduit for fluid
under pressure, a motor operated by fluid un-
der pressure and having a supply connection
with the conduit and connection with the
movable element of the pumpinge device to
operate sald element, a valve to control the
supply from the conduit to the motor and to
relleve pressure in the latter, said valve be-
1ng adjusted in one direction by the pressure
of the fluid, a lever movable in one direction
to positively operate said valve and in the re-
verse direction to release the valve and allow
it to close under fluid-pressure, means con-
trolled by the movable element of the pump-
ing device to move the lever in the reverse
direction, a lock device to secure the lever at
the limit of the last-mentioned movement.
and means controlled by the movable element
of the pumping device to release the lock de-
vice from sald lever.

- 10. In combination with a conduit for fluid
under pressure, a pumping device connected
thereto and supplied with fluid under pres-
sure thereby, and having a movable element,
a valve mechanism, including a gravity-lever.

for alternately supplmnu and I‘LIIGWH“‘ pres-
sure through said conduit, and (:Onbrollmg
mechanism for said lever automatically gov-
erned by the movable element of the pump-
ing device, sald controlling mechanism in-
cluding a float for moving the lever in one di-
rection, a pivoted hook-arm having a weight-
ed .ateral extension, said hool-arm l)emf*r
adapted to engage said lever when raised by
the float and dlsengage sald lever to allow the

‘same to drop by gravity, and a link or loop

to engage sald lateral extension of the hoolk-
arm at the limits of 1ts movement.

11. An ar-pump having a water-tank and a
bell movable therein, a supplementary tank
and a float therein having a stem in the path
of an arm of the bell so as to he lowered
thereby, said float cushioning the descent of
the bell, substantially as deserlbed.

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-

nesses.
HERMAN WALTHER.

Witnesses:
J. J. KELLOGG,
- LLEE SCRANTON.
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