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To all whom 1t may concern:

Be 1t known that I, Fraxng ARTHUR SI-
MONDS, a citizen of the United States of
America, residing at Grand Rapids, in the
county of Kent and State of Micl 11gan, have
mmvented certain new and useful Improve*
ments in Vacuum-Pumps; and I do hereby
declare the following to be 2 full, clear, and
exact description of the mventlon such as
will enable others skilled in the art to which
1t appertains to make and use the same.

My 1nvention relates to improvements in
vacuum pumps, and more particularly to
such pumps adapted to be used with steam
heating systems, and 1its object 1s to provide
3] snnple and reliable device that is not likely
to get out of order; that will operate under
hoht pressures and with little frictional
Iesmt‘mce and to provide the same with
various new and usetul features hereinafter
more fully described and particularly point-
ed out in the claims, reference being had to
the accompanying dlawmﬂs n Whlch

IFFigure 1 is an elevation of a device em-
bodymo my invention; Ifig. 2 the same with
portions 1n vertical sectlon If1g. 3 an eleva-
tion of the motor end of the device viewed
from the direction of the pump end of the
same; If1g. 4 a detail 1n vertical section
throuoh one ot the steam valves that oper-
ates the motor; I1g. 5 a detail showing ﬂ
vertical section at rloht angles to INig. 4;
Fig. 6 1s a transvelse section on the line
6—6 of Ifg. 75 Fig. 7 an enlarged detail of
the bu.shmo for the steam V‘l]Veb Fig. 8 a
detail of a p01t101‘1 of the pump mechanism,
shown in elevation; Fig. 9 a detail of one of
the diaphragm suppm ts, and, If1g. 10 a sec-
tional detail of the same.

Like numbers refer to like parts in all of
the figures.

1 Iepresents any convenient tank or reser-
volr to receive the water of condensation
removed from the heating system by means
ot the pump 2.

3 represents a water chest interposed be-
tween the return pipe 9 and the pump to
prevent unduly heating the pump. This
water chest 1s connected by a pipe 4 with the
tank I into which tank the water from the
pump 1s discharged.

5 1s a pressure motor constructed the same
as the pump, and preferably made of a
larger si1ze to operate the pump under light
pressures.

6 1s a water tank interposed between the
steam chests 7 and the pressure motor where-
by the steam 1s prevented from reaching the
pressure motor, and the motor opemttd by
water pressure, thus keeping the motor
cooler than 1f steam were admitted thereto.
The steam chest 7 communicates with the
boiler or other steam supply by a pipe 8, and
1s provided with an exhaust pipe 9 prefer-
ably discharging into the steam line of the
heating %ystem and having a drain pipe 9*to
dischar oe water of condensation therefrom.

10 are valve rods to oppositely move the

valves for controlling the steam to operate
the motor. These rods are alternately
moved by a rocker bar 11 pivoted at the mid-
dle and engaging the rods 10 at its respec-
tive ends. This bar 1s alternately oscillated
on 1ts pivot by a T-shaped lever 12 having
arms 46 alternately engaging lugs 45 on said
bar which lever is operated by a sleeve 15
shidable on a rod 13 and alternately engaged
at 1fs respective ends by adjustable collars
14 on said rod. This lever 12 is also oper-
ated to move the valves suddenly 1n oppo-
site directions by means of a push rod 16
pivoted to the lever at its upper end and
engaging an upwardly acting spring 17 at
its lower end. The rod 13 is moved longi-
tuclinally by an arm 18 fixed on the piston
rod 19 which connects the motor and pump.
Mounted on this piston rod is also a stud
20 having a friction roller thereon, engaged
by the forked end of a lever 21, which lever
1s r1e1dly connected to a beam 22 pivoted at
the middle on a hanger 27 extending down-
ward from the yoke 28 which connects the
pump and motor. This beam 1s connected

at its respective ends to plungers 23 of the

pumps 24 which pumps force the water
from the tank 1 through the pipes 25 to the
boiler, being connected with the said tank 1
by pipes 26 to receive water therefrom.

The case of the pump 2 and pressure mo-
tor 5 are substantially alike 1in construction
and each consists of a lenticular chamber 1n
which 1s mounted a flexible diaphragm 30
(preferably of rubber), the edge of Which
1s clamped between the two members of the
case.

The rod 19 extends through each dia-
phragm 30 at 1ts respective ends, and on
this rod at the respective sides of each dia-
phragm and clamping the same 1s a pair of

| disks 31 to each of which is pivoted the in-
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“ner ends of radial supporting plates 82 hav-

ing slidably overlapping edges. The outer
ends of which plates are inserted 1n recesses
33 1n the case and movable therein to per-

mit the middle of the diaphragm 30 to move .

to and fro within the case. |

The water chest 3 receives the water of
condensation and air from the return side of
the system through the pipe 29, the same

¢ being provided with check valves 34. This

chest 1s divided into an upper compartment
3¢ and a lower compartment 3°, each adapt-
ed to contain sufficient water to fill the pump
and each communicates with the interior ot
the case at its respective side of the dia-
phragm. | |

The pressure motor 1s constructed the same

as the pump, except on a larger scale, having

the diaphragm 30, the disks 31, and the sup-

o porting plates 32 pivoted to the disks at

their inner ends and movable 1n recesses at
their outer ends. The water chest 6 1s In
Jike manner to the water chest 3 divided nto
upper and lower compartments 6* and 6° re-
spectively comununicating with the 1nterior
of the case at the respective side of the
diaphragm. -

The pipe 4 connecting the water chest 3
with the tank 1 1s also provided with check

o valves 35 to check out the water from the

chest to the tank, and check valves 34 serving
to check the water into said chest. The
steam chest 7 also communicates with the
respective chambers 62 and 6°, as 1llustrated
in Ifig. 4, being so organized that one of the
valves communicates with the chamber 62
and the other valve communicates with the

- chamber 6.

40
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Fig. 4 shows a section through the valve
that communicates with the chamber 62, the
other valve belng in communication with the
chamber 6" through a separate passage 6.
Each of the said valves consists of a bal-
anced piston, having three heads 89, 40, and
41 spaced apart an equal distance, and the
valve.casing is provided with two chambers
projecting within the steam chest, the cham-
ber 36 communicating with the steam pipe
8, and the chamber 37 communicating with
the exhaust pipe 9, and the heads of the
valves are spaced apart a distance equal to
the distance between the upper and lower
walls of these chambers and a tubular bush-
ine 38 extends vertically through each of
sald chambers and 1s provided with ports
opposite each chamber and opposite the
space between the chambers, as at 42, 43,

~and 44, in Figs. 6 and 7. Iftach bushing
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opens at its respective ends and the valve
reciprocates therein to alternately connect
the pipes 8 and 9 with the passages to the
respective sides of the diaphragm. 47 are
adjustable screws forming stops to limit
the movement of the valves. On the bar

043,848

oppesitely projecting arms 46 of the lever
12 to tilt the bar 11. | |

In operation, the steam admitted through -

the pipe 8 passes to the respective valves and
thence is admitted to and exhausted from
the respective sides of the diaphragm in

the pressure motor. When a valve 1s 1n its

lowest position, the heads 40 and 41 are 1n
the plane of the upper and lower walls oxf
the chamber 37 which closes said chamber
and shuts the exhaust passage. 'The upper

-

head 39 is midway of the walls of the upper

chamber 36, and the steam is thus permitted.

to flow out above and below said head.
When the valve 1s moved upward, the ex-

haust passage is opened and the inlet pas-

sage closed in like manner. As the rod 19
moves, cne of the collars 14 will contact the
sleeve 15, and thus move the lever 12 in the
same direction. As the lever passes the mid-
pesition, the upward thrust of the rod 16
due to the spring 17 will suddenly throw the
lever 12 away from the vertical position and

thus instantly shift the valves, which shift-

ing reverses the direction of pressure on
the diaphragm of the pressure motor. The
steam at all times acts on the surface of the
water in the water chest 6 and alternately
forces the same against the respective sides

of the diaphragm. The pump 2 1s operated

by the movement of the rod 19, and the
valves 34 and 35 operate therewith in the
usual manner to check the water and air into
and out of the pump, a quantity of water
remaining in the chest 3 between the steam
and the diaphragm of the pump. At each
reciprocation of the rod 19, the plungers 23
of the pumps 24 are operated to force water
from the tank 1 into the boiler through the
pipes 25. The device thus automatically
maintains a vacuum on the return line of
the system and feeds the water back into the
boiler. |
By the use of the supporting radial plates
32, L am able to use quite thin rubber dia-
phragms 30, the same being supported by
these plates resulting 1n a considerable ad-

vantage in that there is less resistance and

friction than with heavier diaphragms, and
also less water remaining 1n the discharge
side at each stroke.

I do not herein claim the particular pump

or motor herein shown, but reserve the same

for a separate application in accordance
with the requirements of the Office for divi-
sion of this application.

What I claim 1s:—

1. The combination of, a pressure motor
having a chamber and a movable member
dividing the chamber 1nto two separate com-
partments, a water chest having separate
compartments communlicating with the re-
spective compartments of the motor and
adapted to contamn suflicient water to pre-

11 are lugs 45 alternately engaged by the | vent access of steam to the motor, a valve
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for each compartment of the chest to admit | phragm, a water chest interposed between

nd exhaust steam to and from said com-
partment, a rocker bar to operate the valves,
a pivoted T -shaped lever to operate the
rocker bar, a sleeve pivoted to the lever, a
rod slidable in the sleeve, collars on the rod
engaging the sleeve, means for connecting
the rod to the pressure motor to move the
rod, and a spring connected to the lever to
shift the same,

" 2. The combination of, a pressure motor
having a reciprocating flexible diaphragm
and a lenticular case divided into two sepa-
rate compartments by the diaphragm, a wa-
ter chest having separate compartments each
communicating with the case at the respec-
tive sides of the diaphragm and adapted to
contain sufficient water to prevent access of
steam to the motor, a valve to control the
flow of steam to and from each compart-
ment of the chest, a rocker bar pivoted at
the middle and connected to the valves at
its respective ends, a T-shaped lever engag-
ing the rocker bar at opposite sides of 1ts
pivot, a sleeve pivoted to the lever, a rod
slidable in the sleeve, means for connecting
the rod to the motor, collars on the rod and
engaoing the respective ends of the sleeve,
a thrust rod pivoted to the lever, and a
spring engaging the thrust rod.

3. The combination of, a pressure motor
having a reciprocating member, a chest com-
municating with the motor at one side of
salid member and adapted to contain suili-
clent water to prevent access of steam to the
motor, an inlet chamber and an exhaust
chamber spaced apart a distance equal to the
stroke of the valve and projecting into said
chest, each chamber having parallel walls
spaced apart communicating with the motor
at one side of sald member, a tubular bush-
ing extending through both chambers and
having ports within said chambers and also
between the same, a piston valve recipro-
cable 1n said bushing and having three heads
spaced apart the same distance as the walls
of each chamber, and means tfor reciprocat-
ing said valve.

4. In a pressure motor, the combination
of a lenticular case, a flexible diaphragm
reciprocable in said case and dividing the
same 1nto two separate chambers, two steam
chests communicating with the interior of
the case at the respective sides of the dia-

- p—— — = L

each steam chest and the case, a balanced

piston valve in each steam chest, a rocker
bar pivoted at the middle and connected at
its respective ends to the respective valves
to oppositely shift the same, lugs on the
side of said bar, a T-shaped lever alter-
nately engaging the lugs, a sleeve pivoted to
the lever, a rod slidable in the sleeve, means
for connecting the rod to the reciprocable
diaphragm to move the rod, collars on the
rod to engage the respective ends of the
sleeve, a push rod engaging the lever, and a
spring engaging the push rod to yieldingly
force the same toward the lever.

5. The combination of,a diaphragm pump
and a diaphragm pressure motor, a piston
rod connecting the same, a water chest to the
pump and a water chest to the motor, each
chest having a separate compartment com-
municating with the respective sides of the
pump and the motor and adapted to contain
sufficient water to prevent access of steam
to said pump and motor, valves to control
the flow of steam to and from the chest of
the motor, an arm on the piston rod connect-
ed to the valves to operate the same, a tank
to receive water from the pump, a feed
pump communicating with the tank, a lever

to operate the feed pump, and a stud on the,

piston rod to operate the lever.

6. The combination of, a pressure motor
and a pump, each comprising a lenticular
chamber and a flexible diaphragm recip-

- rocable in the chamber, a piston rod connect-

ing said diaphragms, a water chest having
separate compartments communicating with
the pressure motor at the respective sides of
the diaphragm, valves to control the flow
of steam to and from said compartments,
means for connecting said valves with the
piston rod to operate the valves, a tank to
recelve water from the pump, feed pumps
communicating with the tank, a pivoted
beam to operate the feed pumps, a forked
lever to operate the beam, and a stud on the
piston rod engaging the forked lever.

In testimony whereof I aflix my signature
in presence of two witnesses.

FRANK ARTHUR SIMONDS.

Witnesses:
PaLyer A. JoNEs,
Luraer V. MoULTON.
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