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SPECIFICATION forming part of Letters Patent N 0.725,595, dated April 14,1903.
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(Ne medel.). .

1o all whom z,t MY CONCern:

Be it known that I, HuGo E. SOHRADER a
citizen of the United btates and a resident of
Chicago,in the State of Illmms have invented
certain new and useful Improvements in Os-
cillating Pumps, of which the following is 4
speeiﬁcati(m,j reference being had to the ac-
companving drawings,forming a part thereof.

The purpose of this invention is to provide
an improved construction of oscillating pump
with the specific purpose of effordmo' better
means than heretofore fordraining the pump-

chambers and connected pipes to p1event | 1
- | | ton there are formed two passages D D0, one
‘toward one end and the other toward the op-

freezing.

In the dlﬂWlI]U"S, Figure 1is an axial sec-
tion of my improved pump. Fig. 2 is a sec-
tion at the line 2 2 on Fig. 1. Fig. 3 is a-de-
tail section at theline3 3on Fig. 1. Fig. 41s

-a detail section at the line 4 4 on Fig. 2. Fig.

5 is an inverted plan of the outlet-chamber.

A 1is the pump casing or body. It 18 pref-
erably in the form of a cone-frustum with the
axis horizontal, having a boss A’ for an inlet
connection at the lower side and a similar
boss A* at the upper side for an outlet con-
nection, a boss A® for shaft-bearing, and stuff-

“ing-box for the shaft of the oscillating dia-
phragm at the forward side, and a removable

plate A* at the rear side.

B is an inlet-chamber, which 1s secured
within the casing A at the lower side, span-
ning the inlet-opening through the boss A’.

C is a similar outlet-chamber secured in the

casing at the npper side directly opposite the
inlet - chamber and spanning the outlet
through the boss A® Spaces left between
fhe mleb and outlet chambers within the cas-
ing constitute substantially sectoral piston-

| ehembere A® A® oppositely located with re-

spect to the axis.
D is the diaphrag m-plston, having a Shaf‘{‘;
D', which obtains seat in the facing inner

walls or ends of the inlet and outlet cham-
bers, respectively, and occapying the space
between said chambers constitutes with them:

a complete partition between the two sec-
toral chambers A° A° cutting off or closing
the ecommunication whick would otherwise
exist between the said two chambers-at the
center. The diaphragm-piston D thus com-

prises two wings extending off from theshaft

D’ in the two chembers A5 AP, respectively,
and adapted to operate as pistons in said

chambers as the shaft oscillates.

Inlet-valves B’ B’ are mounted upon the
outersidesof the walls of theinlet-chamber B,
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and outlet-valves C''C’ are similarly mounted

upon the inner sides of the walls of the out-

let-chamber C. All these valves may be re-
lied upon to close by gravity; but between

6c

the outlet - valves there may be secured a -

spring K, which operates substantially as a
lever, causing the opening of one of the in-
let- velves to “close the other if through any
defective action it should not be elesed by
oravity or by the movement of the water.
Through theshaft D' of the diaphragm-pis-

posite end of the shaft, within the casing, the
distance between them. beingimmaterial, pro-

vided only theyare indepen‘dent_ of each other.

Hach of these passages leads from one side to
the other of the diaphragm and also from one

‘to the other of the sectoral chambers A® A°.

The operation of the pump as thus far de-
scribed will be understood to be that when
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the diaphragm-piston is to be oscillated by .

means of the operating-lever handle D?, at-
tached to the shaft I, movement in one di-
rection causes water to be drawn in through

one of the inlet-valves into one of the sec-

toral chambers A® and from that sectoral
chamber through one of the passages D in-

3o

to the other sectoral chamber A5, both cham- 85

bers being thus filled . by the same stroke,
and upon the reverse movement the water
will be forced out in advance of the seconda-
rily -filled . chamber A® through- the outlet-
chamber and from the primarily-filled cham-

ber A5 through the passage D!°into the sec-
‘ondarily-filled chamber, the contents of both
‘chambers being thus dlseharﬂ'ed at thisstroke
-through one of the ourlet-velves while at the
same tiime the inlet- valve whmh was closed
in the first stroke opens and water enters, fill-

ing both sectoral chambers A® behlnd the dia-

| phraﬁ'm wings as’ ‘the water is’ expelled from
‘the chambers in advance of the same,

It will be understood that.the ordmarv use

of this pump would ‘Teaveiall ‘the chambers
-'always full of water.

To prevent freezing, it
Is necessary to prowde for evacuating all
the chambers at will. For this purpose I
provide drain-ducts a® o, leading from the

lower rear corner, which is the lowest point
of each of the sectorel chambers A°, immedi-
| ately adjacent to the walls, respectively, of
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theinlet-chamber out through the easin o and

through the drain-cock boss A3, in which a
drain-cock A® is seated, both ducts a® open-
ing through such seat, and the drain-cock
ha.vmﬂ' drain - ports a* ¥, which register
sunultar*eouslv with both the duects a® a® at
one position of the cock, while at another po-

sition both the ducts are closed.

form of a hollow elbow and make the ports in
such position thatthey register with the ducts
a°when the lever-arm A% thereof hangsdown,

so that it will serve as a discharge-port, while |

the horizontal position of the said lever-arm
or port corresponds to a closing position of
the drain-ports. Notwithstanding this pro-
vision for drainage the chambers of the
pump would remain unemptied without some
provision for venting them at the top, and
besides this the outlet-chamber and dis-
charge-pipes counected therewith would re-
main fall without special provision for emp-
tying them. Toaccomplish both purposes—
that is, to vent the ehambers A°and todrain
the outlet-chamber and connecting pipes—I
make in the bottom of the outlet-chamber

small leak or drain ports ¢ ¢, one near each

end, and I widen the mouth at the upper end
of the passages D D! through the dia-
phragm-piston shaft, as seenat d'®d'%, so that
at the limit of the oscillation of the piston in
one direction one of said extended mouths
! will lap at one end onto one of the drain-
ports ¢, while at the other limit of the dia-
phragm’s oscillation the similarly-extended
mouth d'% of the other passage will lap upon
the other drain-port ¢. This construction, it
will be observed, creates at the limit of os-
cillation a ecommunicating passage from the
outlet-chamber down through the shaft into
the portion of the chamber A®° below the wing
of the diaphragm-valve which is at that time
at the lowest position, so that the water from
the outlet-chamber and pipesconnected there-
with can by this passage get by thediaphragm
and reach thedrain-ducta®atoneside. Ialso
form 1n the wall of the casing Aslight recesses
¢ ¢ in position to afford short and narrow by-
passes around the diaphragm-piston at the
lowest position of its wings, respectively, at
each side, and at that position the water may
escape from the chamber A® at the side at
which the diaphragm is in its lowest position;
but 1n order to permit such an escape a vent
must still be provided for the chamber A®,
and this I effect by making slight notches or
recesses ¢’ ¢’ in the lower wall of the outlet-
chamber, which constitutes the upper seat
of the shaft, one such notch being made at
each edge, the notch at one edge being at a
little distance from one of the drain-ports c,
that at the other edge being a similar slight

distance from the other drain-port ¢, the dis-

tance in each case being such that the mouths
of the passages D! D, respectively, when
lapping the ports ¢ ¢, respectively, will also

Preferably
for convenience I make the drain-cock in the

725,595

' _beiﬁg_ effected by the extension d' of the
mouth which operates to connect the port ¢

with the noteh or vent-port ¢, independently
of the fact that it is a part of the passage D,

since for this purpose it may be considered

merely as a recess in the case of the shatft.
With this construction it will be understood
that at either limit of the oscillation of the
diaphragm communication is made from the
outlet-chamber and pipes connected there-
with through one of the drain-ports ¢ by way
of the extension d'° of the mouth of the pas-
sage DY to the vent-port ¢/, thus admitting
the pressure of the water in the outlet-cham-
ber and pipes to the upper part of the cham-
ber A% sothat said chamber A° will bedrained
at the same time, either by the water from
the outlet-chamber taking that course to
reach the drain-port ¢4, or, if the water talkes
a course through the passage D! then when

the outlet-chamber and pipes are emptied

atmospheric pressure being admitted to the
upper part of the chamber A°todrain by way
of the by-pass ¢ and drain-port ¢°. This de-
seription may be taken as applying to the
chamber A’ at the side at which the dia-
phragm is at its lowest position. The cham-
ber at the other side will be vented through
the other passage D! as soon as the water be-
gins to move out of the first chamber, fol-
Towed by the air entering in the course 111(]1-

cated, so that all chambers and passages of

the pump will be drained upon the opening

of the drain-cock A% when the diaphragm-
piston is at either limit of its oscillation.

Iclaim-—-

1. A pump comprising a casing umlosmg
substantially sectoral piston - chambers
formed about a common axis; a diaphragm-
piston oscillating in the piston-chambers,hav-
ing its shaft conaxial therewith, and closing
communication between them; an inlet and
an outlet chamber altelnatmw with the pis-
ton-chambers about the axis; inlet and out-
let valves mounted on the walls of the inlet
and outlet chambhersrespectively; valve-cou-
trolled drainage-passages leading from sub-
stantially the lowest points of the piston-
chambers respectively; vent-passages lead-
ing into the upper part of the piston-cham-
bers respectively, and means by which the
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oscillation of the piston controls said vent-

passages.

2. A pump compriging a casing inclosing
two substantially sectoral chambers formed
about a common axis; a diaphragm-piston os-
cillating in the piston-chambers, having its
shaft conaxial therewith and closingcommau-
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nication between them; an inlet and an out-

letchamberalternating with the piston-cham-
bers about the axis; inlet and outlet valves

 on the walls of the inlet and outlet chambers

respectively; drainage-passages leading from
substantially the lowest points of the piston-
chambers respectively; a valve for control-
ling discharge through such passages at will,

lap the noteh ¢’ nearest such port, this lap | and venting communications from the outlet-
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‘piston oscillating in the piston - chambers,
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cha,mber Ieadmﬂ‘mto the plston chambers re- ¥ having two passaﬂ‘es leadmn' 1eqpectn« ely.- L
from the portions of one of the chambers at .~

spectively, Whereby said piston - chambers
communicate with each other through the
outlet-chamber when the latter is emptled

the piston-shaft being adapted. to.close such. i passages leading from one plston chamber |

communication except at a selected position.

3. A pump, comprising a casing inclosing
- two substantially sectoral plston chambers
formed about.a common axis and oppositely.

situated with respect thereto; a diaphragm-

having its shaffi conaxial therewith and clos-
ing the communication between them;an in-
let and an outlet chamber, alternatmw with
the piston-chamber about the axis, &nd by

“their wall toward the axis aﬁordmﬂ' seat for
the diaphragm-shaft; inlet and outlet valves

mounted on the walls of the inlet ::md outlet
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chambers respectively; the dlaphmﬂ'm -shaft
having two passagesleadingrespectively from:
the nmtlons of one sectoral chamber at- the

other side of the diaphragm to the portions of
the other sectoral chamber at the other side

- of the diaphragm; one of the sectoral cham-

bers having a drainage-passage and a valve
to control the same at will; the outlet-cham-
ber wall having a leak- por'b leading through
the shaft’sseat, “and thesha,ftha,vmfrapassawe
which at one hmlt of the oscillation of the !

shaft laps on the leak-port, and at the other :

end opens into one of the piston-chambers. .
4. A pump, comprising a casing inclosing
two substantially sectoral ehambers formed

“aboutacommon axis, oppositely situated with

respect thereto; a dlaphmwm -piston oscillat-

ing in the piston-chambers, having its shaft

conamal therewith and closing bhe communi-

~ eation between them; an 1nle13 and an outlet.
‘chamber altetnatmﬂ' with the piston-cham-
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bers about the axis, and by their walls toward

the axis affording seat for the diaphragm and

shaft; inlet and outlet valves mounted upon

the w:a.lls of the inlet and outlet chambers re-

spectively; a drainage-passage leading from |

one of the piston-chambers, and a vaive for

controlling thesame at will; the outlet-cham-.

~ber having a leak-port leading through the

50

seat of the shaft; said shaft-seat having a re-

cess atoneedge, and the shaft having a recess
which at one hmlt of the osc,lllfztlon of the
diaphragm laps at one end over the leak-port,

and at the other end over sald marmnal re-

- CeSs.
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5. A pump, comprising a casing 111{31081[10‘
two substantially sectoral pl%bOH chambers
formed about a common axis and oppositely
situated with respect thereto; a diaphragm-

- pistonoscillating in the piston- ehambers hav-
ing its shaft cona,xla,l therewith and elosmn-

6o

communication between them; an inlet and
an outlet chamber alternatmﬂ' with the pls-

diaphragm - shaft; inlet and outlet valves,
mounted on the walls of the inlet and outlet
chambers respectwely, the diaphragm-shaft

|
|

ton -chambers about the axis and Dby their | A. D. 1‘-300
walls toward the axis affor ding seats for the {

one.side of the diaphragm to the portions of
.70

‘the chamber at the opposite side; drainage-

and a valve for controllmﬂ" the same at will;
the outlet-chamber havmfra,lea,k portleading

through the shaft’s seat, one end of one of the-

shafnnpassa,o'es being laterallv extended tolap

75

on said leak-port at one limit of the oseilla- |

tion of the diaphragm.

6. A pump, comprising a casing 1nclosmg-_.? o

two substantially sectoral plStOIl -chambers:
formed about a common axis and oppositely -

8¢

situated with respect thereto; a diaphragm-
piston oscillating in the plston-chambers,hav- |

inlet and oublet valves

ing its shaft -conaxial-thereWith and closing
the communication between them; an inlet.
and an outlet chamber alternatmﬂ' with the
piston-chambers about the axis, and by their
‘walls toward the axis affordlnﬂ* seats for the

diaphragm -shatt;
mounted on the Walls of the inlet and outlet
chambers respectively; passages through the
shaft effeeting communication of the portion
of one sectoral chamber at one side .of the

diaphragm with the portion of the other seec-

toral chamber at the opposite side of the dia-
phragm, the outlet-chamber having. a leak-

port leading through the seat of the shaft, -
said seat havmg a recess, at one edge, one.

end of one of the shaft- passages bemﬂ' ex-
tended to lap both said leak-port: a,ud said
marginal recess at one limit of the osclllwtlon,_

of the shaft.

7. A pump, comprising a casing inclosing

100

two substantially sectoral plston -chambers

formed about a common axis and oppositely . N
situated with respect thereto; a diapbragm-.
piston oscillatingin the piston- _chambers hav-

ing its shaft eonaxial therewith and closing o

eommumcatlon between them; an inlet and

an outlet chamber albematmw with the pis-.
ton-chambers about the axis; mlet and out-
let Valves, mounted on the walls of said cham- -

115 ,:

bers respectively; drainage-passages leading

from . the piston-chambers: respectwely at o

their lowest points substantially; and means
115

passages at wﬂl the walls of the sectoralm o

for controllmﬂ' the discharge through such

chambers ha,vmg, at.the lower side, a reeess-_
of sufficient length to extend from one side .

to the other of the diaphragm-piston when it
is at its limit of oscillation, and thereby con-

stitute a by-pass. eommume&mon from the
portion of the chamber above to the portion = .
‘below the diaphragm, effecting connectlon -

with the drain-passage.

In testimony whereof I have hereunto set:
my hand, at Chicago, Illinois, in the presence_ |

of two w1tnesses, thls 13>th da,v of October

HUGO E SOHRADER
In presence of—. - -
EDWARD 1. WRAY
EDGAR L. CONANT. .
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