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To all whony it Nl CONCETTL:

Be it known that I, EDWIN B. RAYNER, a
citizen of the United States, residingat Piqua,

inthe countyof Miamiand State of Ohio, have

invented certain new and useful Improve-
ments in Steam Vacuum-Pumps; and I do
hereby declare the following to bea full, clear,
and exact description of the invention, such
as will enable others skilled in the art te which
it appertains to make and use the same. -
This invention has relation to pumps oper-
ating by vacuum-pressure to elevate water or
other liguid to be raised and utilizing a flexi-
ble diaphragm for separation of the working
and motor chambers. The pump is designed
to operate singly or in multiple series, as de-

sired, and when coupled in series of two or

more they will be arranged to operate suc-
cessively or in rotation, so as to deliver an
uninterrupted stream of water. The motive
medium may be either live or exhaust steam,
according as the point of discharge is above
or below the level of the pump. KExhaust-
steam can be used where ithe discharge 1s
about on a level with the pump or below said
level; but where the water is to be lifted or
delivered under pressure live steam must be
employed under a pressure proportionate to
the work or load.

The drawing shows a vertical central sec-
tion of a pump embodying the invention.

The pump-casing comprises two parts or
sections A and B of similar construction, bolt-

ed or otherwise secured together, with a flexi-

ble diaphragm C held between them. These

parts or sections A and B are of dish or con-

cavo-convex form and are placed with their
concave orhollow sides facing, and their edge
portions are flanged and pierced toreceive the

fagtenings 1, by means of which they are held

together. The diaphragm C subdivides the
casing into two chambers 2 and 3, the latter
being the motor-chamber and the former the
working chamber. A hollow stem ¢ is se-
cured centrally to the diaphragm C and is
closed at its outer end and is provided at its
inner end with a flanged ring ¢, which acts
in the capacity of a stop and a nut. Plates
p are placed upon opposite sides of the cen-

*so tral portion of the diaphragm C and are se-
cured to the hollow stem g by means of the |

flanged ring g and a nut 4.
reinforce the middle portion of the diaphragm
C and prevent injury thereto when the pump
is in operation. A tubular guide f'is secured
centrally to the section or part B, and 1its in-
ner end is formed with an outer flange j,
which is pierced to receive the bolts or fasten-
ings employed for securing the guide f to the
casing. The outer end portion of the hollow
stem ¢ operates in the tubular guide f. A

oland 5 is secured to the center of the section

A and receives a rod r; a stuffing-box H being
applied to the gland to secure a steam-tight
joint between it and the rod ». The hollow
stem ¢ and the rod 7 are telescopically fitted,

and the inner end of the rod is provided with
a head o, constituting a stop to engage with

the closed end of the stem gand the flange of
the ring ¢. The stem g moves with the dia-

phragm C and effects a longitudinal move-

ment of the rod r to open and close the steam
and jet ports., The closed end of the stem g
constitutes one stop and the flange of the ring
g forms a second.stop, and when the dia-
phragm is pressed into the working chamber
2 against the wall B the stop ¢ engages with
the stop o and moves the rod 7 to the left,
thereby shutting off the steam and opening
the jet-port, and when the said diaphragm is
pressed into the motor-chamber 3 against the

wall A the closed end or stop at the outer end |

of the stem ¢ engages with the stop o and
moves the rod r outward, whereby the steam-
port is opened and the jet-supply cut off.

A suection - chamber 6 is provided at the -

lower portion of the working chamber 2,and
a corresponding chamber 7 is provided at the

upper portion, both c¢hambers having com-

munication with the chamber 2 by means of
openings in the section or port B. An up-
wardly-opening valve v controls the suction-

chamber 6, and a corresponding valve v*con-
A cap celoses:

trols the delivery-chamber 7.
an opening in a side of the suction-chamber

6 and is provided with a stem 8 to overhang

the valve v and limit its upward movement.
A corresponding cap ¢’ closes an opening in

These plates o
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the top side of the valve-chamber D, bolted

or otherwise secured to the delivery-chamber

100

7, and has a pendent stem 9 to limit the up- -
ward movement of the valve v°. A coupling
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E is connected by a swivel-joint with the |

valve-chamber D, so as to be turned up or
down or to any desired angle.

Yalves 10 and 11 are connected to the up-
per portion of the motor-chamber 3 and con-
stitute the jet and the steam-ports. A pipe
12 connects the valve 10 with the valve-cham-
ber D and is provided in its length with a
regulating-valve 13. A rocking lever n, ful-
crumed toa post m projecting from the pump-
casing, has connection with the stems 14 and
15 of the respective valves 10 and 11. This
lever n is curved, and its outerend embraces
the sides of the outer portion of the rod 7
and 1s controlled in its movements by stops
e, fitted thereto. 'These stops e are adjust-

able upon the rod r and receive the free

end portion of the lever n between them.
By a proper adjustment of the stops ¢ the
steam can be cut off or admitted at any point

in the length of movement of the stem g,

which is' controlled by the amplitude of vi-

- bration of the diaphragm C. A gripo?isap-
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plied to the outer end of the rod = to enable
manual operation of the said rod and lever
n when starting or priming the pump. The
valve-stems 14 and 15 have pivotal connec-
tion with the lever n upon opposite sides of
its fulerum.
closed the valve 10 is open, and vice versa.

A relief or blow-off 16 is provided at the

lowerend of the working chamber 3 and is pro-

vided with: an outwardly-opening valve 17.
This relief 16 is comparatively small, so as to
prevent any material loss of steam, and yet
18 sufficiently large to insure a complete out-
let for the water of condensation and the in-
flowing water by means of which the steam

1s condensed, so that the action of the pump’

may not be impeded in the slightest. When
a, vacuum-pressure is created in the motor-
chamber 3, the valve 17 closes; but when
steam 1s admitted to the motor-chamber the

valve 17 opens automatically, so as to pro-

vide & free escape for the accumulated water
of condensation and jet-water, as previously
stated. |

When the pump is installed or properly

positioned for work, the valve 11 is coupled

to the steam-supply, the chamber 6 is con-
nected to the suction-pipe, and the coupling
E 1s joined to the delivery-pipe. It being
required to start the pump, the grip o? is
moved outward by hand, thereby opening
the valve 11 and closing the valve 10, and the
steamentering the motor-chamber 3 forces the
diaphragm C into the chamber 2 and toward
the wall B. The rod r is now pushed in and
serves to close the valve 11 and open the
valve 10, when water will pass from {he
chamber B through the pipe 12 and valve 10
into the motor-chamber 3 in a jet and con-

dense the steam therein and create a vacuun m,

and the water or liquid is elevated under at-

mospheric pressure and will rush into the

working chamber 2, As the diaphragm C

moves to the right it carries the stem g along.

‘Henece when the valve 11 is

684,379

with it, and just prior to 1?eaehirig the Iimiﬁ_

move the latter outward and cause an open-

of its movement the closed end of the stemg
} will strike the head or stop o of therod rand

ing of the valve 11 and a closing of the valve .
10, when the operation will be repeated and

the pump continue to operate antomatically -~ . |

s0 long as the steam is supplied thereto.

Thespeed of the pump can be governed within =~ -

certain limits by regnlating the admission of

steam and the supply of jet-water, the latter '

mer by the throttle (not shown) on the steam-
supply pipe. o o
Having thus described the
1S claimed as new is— -
1. A pump comprising a casing composed
of dish-shaped parts placed with their con-

invention, what

cave sides facing, a diaphragm secured be-

‘being controlled by the valve 13 and thefor- -

Sﬁ!;f;;-

tween the said parts and subdividing the

casing into working and motor chambers, 3' B
valve-controlled suction and discharge cham-
9o

bers in communication with the working

chamber, valve-controlled steam-admission -
and Jet-supply ports connected with the mo- -

tor-chamber, and controlling means actuated
by the said diaphragm tosimultaneouslyopen ~ _ _
95

and close the steam and

Jet ports, substan-
tially as set forth. S

- 2. A pump comprising a ecasing, a dia-
phragm subdividing the easing into motor
and working chambers, valve-controlled suc-
{ tion and discharge ports connected with the
‘working chamber, valve-controlled jet and -
steam ports connected with the motor-cham- =
ber, and telescopically-related parts: foreon- - =
trolling the jet and steam ports, one of said .= - -

parts being connected to the diaphragm and

movable therewith and provided with stops - -

to actuate the other part, substantially aS;s'et- :

forth. | T
o. In a pump, a casing, a diaphragm sub-  ° =
TIO- - 7
chambers, valve-controlled suction and dis- -
charge ports connected with the working = -
chamber, valve-controlled jet and steam R
ports, a tubular stem connected with thedia-
phragm and provided with spaced stops, and:

dividing the casing into motor and working

a rod connected with the valves of the jetand -~ -
steam ports having its-inner end portion op~ =
erating in the tubular stem and provided

tubular stems, substantially as and for the
‘purpose set forth. I L

4. In a pump, a casing, a diaphragm sub-
dividing the casing into working and motor =
chambers, valve-controlled suction and dis- -
| charge ports connected with the working 1
chamber,valve-controlled jet andsteam ports
connected with the motor-chamber, a tubular
stem having its outer end closed and consti~
tuting a stop, a ring fitted to the inner end
of said stem and provided with a flange con-
stituting a second stop, means codperating =
with said flanged ring to secure the tubular - = -~ _
stem to the diaphragm, and a rod having its = - ™
| inner end portion entering the tubular stem - -~ oo

‘with a stop to codperate with the stopsof said .~

120 -
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and provided with a stop to codperate with |

the stops of said stem, said rod being con-

nected with the valves of the jet and steam

ports for actuation thereof, substantially as
set forth. |

5. In a pump, a casing, a diaphragm sub-
dividing the casing into motor and working
chambers,a valve-controlled suction-chamber
connected with the working chamber, valve
and delivery chambers connected with the
working chamber and provided with an in-
termediate valve, a valved steam-port and a
valved jet- port connected with the motor-
chamber, a valved pipe connecting the jot-
valve with the valvedchamberconnected with
the delivery-pipe, and automatic means for
controlling the valves of the jet and steam

ports actuated by means of the diaphragm,.

substantially as set forth.

6. In a pump, a casing, a diaphragm sub-
dividing the casing into motor and working
chambers, valve-controlled suction and de-
livery ports applied to the working chamber,
a tubular guide projecting from the working
chamber, a tubular stem attached at its in-

ner end to the diaphragm and havingitsouter |

end portion working in said guide, a rod op-

erating through the motor-chamber and hav-
ing telescopic connection with the tubular
stem, codperating stops between said rod and

| tubular stem, valve-controlled jet and steam

ports connected with the motor-chamber, and

‘a lever adapted to be actuated by the said

30._.. |

rod and connected with thestemsof the valve,

jet and steam ports,substantially as set forth.

7. Apumpcomprising acasing,adiaphragm
subdividing the casing into motor and work-

ing chambers, valved suction and delivery

chambers connected with the working cham-
ber, valved jet and steam ports connected
with the motor-chamber, controlling means
actuated by the diaphragm for operating the
jet and steam ports, and a valved relief or

35
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blow-off connected with the lower portion of

the motor-chamber, substantially as and for
the purpose set forth. | |
In testimony whereof I affix my signature
in presence of two witnesses. |
EDWIN B. RAYNER. [L. 8.]
Witnesses: |
C. B. JAMISORN,
M. MILLER.,
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