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.8 {Jleims.

1

My present invention relates to. high capacity, -

dmphra,gm puiips &hd is an 1mprovement “upon
the struoture disclosed 'in my U 'S, Létters Pat-
‘ent No.'2;314,745 a5 well as the pump structilre
disclosed in my co-pending application, "S. 'N.
479,667, entitled “Diaphra; em force pump.”

In general, it is an ghject of my present. in-

_vention, to provide an lmproved dlaphregm pum_p, |

'e,dapted for quite universal use, and which s mph-
"ﬁee the struoture and increases the efﬁGIEﬂC,V al;:ld
;ourablhty of my earlier oonstruotron

" "More speolﬁoally, it is an ObJECt to brovide a
:dmohlegm aesemb-ly of 1mproved e; ficiency | e,ud
adapted for menufaoture at lower oost moludmg
2 pre- formed centr ally apertured oup ehaped di-

&phl“agm oonetrueted of remforoed ﬂe}eble and *”

‘elastic” ‘material, preferab]y ‘synthetic rubber
‘which is so related with its ‘Ineans for a,tteohmeut
to the pump houelng and to the :[:al.:unpurrr head,

_ae 10 have a rolling e,otlon When the dle,phregm

tion and vice- -versa, thereby. materrelly a.,x:.,endmg
:'the durebllzty of my device.

A further obJeot is the provision in a, Rump of

the olass desorlbed of a dlaphragm essembly eo

flelated Wlth ve.lve releesmg elements as to plo—_ -

vide an eutometlo drain feeture for the entue
Pump When the dlaphragm is posrtroned 111 en
:unueual and fully lowered relatlon

" A stlil further obJeot is the proV131on of a,n
I1mproved means in dlaphragm pump oonstrue

tion, for 1e'fmoromg emd securing the central Dor-
tion of the lexible dla,phraﬂ*m to the cohneotm

rod as well as to provide a ‘housing and gurde fo;
’the Velve dlsposed between the 1nteke e,nd dIS-
cherge membels of the bump.

These and other obgeots and edvantages .of my
invention will bé more ‘apparent from the ;fohow-
mg desorlptlou mede Aine oonneottlon Wlth the -
companying dlewmgs wherem like” referem::e
oheraotere refer to the eeme parts throughout
the sevel al VIE‘WS end in Whroh——

Flg 1.is a vertloal seotrou taken a31a11y of ,the
oo.unectlng rod of uhe puu:rp, showmg afl embodl-
ment of my. mventroﬂ u,eth the dmphrag,ln ehown
in full linés in extreme uppermost pos.ltlon and
shown in dotted hnee in gh rntermedlete p,OSltJ,'OIl
near the lowel end of its pumpmg stroke:
 Fig. 2'is s:rmﬂa,r Vview with the dlaphragm
esse*nb]y ehown in extreme ]owered po,ertrou be-
low the normal end of the working stroke and in
stich position, to opelete Velve releese members
for draining the pump;

Flg. 3'1s a cross section taken ap,pro:&lmately
on the 11ne 3—-3 of Fig, 2; dnd

"Fig. 4 is a cross seotlon taken ‘approximately
on the line ﬂ-—ﬂ of Flg 1.

" As shown in the dr: awmgs my Improved dia-
phregm pump comprises a main casing hevmg an
upper shell eeotlon 5 a,nd a lower shell seotlon 6
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Y ov1ded with olroular out-turned atte,ohment
ﬁaogee 5a and- Bd respeotwely, which are secured
together with sealed effect, in betweeo whioh s
anohored and sealed the outer, perlpherel edﬂ'e
of a pre-formed, -:ﬁemble dlaphra,gm 1. Casmg
sections-5 and § may conveniently be in the form
of metal castings gnd the lower section-§ is pref-
'erably promded with an axially aliened boss Ga
at its lower end ‘having a.fluid-intake pessege &b
formed .therein and as ehowu bemg externa,lly
thicaded in’ two zones of dlfferent dlameter in
‘adeptor fashlon for thréaded connection with a
eooket or’ top of a container such as a . tank or
barrel. Internelly the medial e,nd somewhet re-
stricted portlon of the passage 8b may be threaded
at-8c- for an atteohment to an extenswn intake
pipe, niot shown. -The body of oaemg seotlon G,
mternally forms an intake ohember T at the lower
end of which and as shown, inserted in the upper
end of. mtake peseege tb 1is mounted an annular

- - - - —Y

Some other non—oorroswe ‘metal and he,vmg a
stmooth, “circular upper edge, deflning the seat
proper. A flat, dige valve 9 of some'whe,t larger
digmeter then the seat member g, oooperates
with the enuular seat and is guided in its Vertloal |
movement-by a plurellty of lugs 6d, which me,y
be mtegrally cast in the lower portion of the in-
terior of éasing section.8. A valve. retaining plate
18 .in the form of a m.... tal disc, is attached by
sultable means a5 screws 11, across the tops of
the several lugs 64 and a llght Spiral spring I2
isinterposed. between retammg dise and the upper
surface of the disc vaive 9 urgmg the val¥e to
lower .and closed position. A mounting strap 13
is fixed to the upper side of valve retainer plate
L8 and has g horizontally off-set outer end 13a
spaced above ple,te 19, ‘which is apertured in
alignment with an aperture of plate 18 io gulde
and accommodate a valve- relee.smg stem {4 which
carries at its lower end, a mush¥oom head 14a,
edapted 1o engage against the cap of valve dise
9. "A second valve-releasing stem 15 is fixed at
its lower end, by swedging or otherwise, to strap
i3 and also retainer plate 1§ and is dleposed
axlally of the pump housing in upstepdmg Posi-
tion, for contacting an upper disc valve, as will
leter be made apparent.

The diaphragm 7 is pre-formed into cup-shape,
as shown in Fig. 2 and is preferably constructed
of cord febrlo embedded or vulcanized in syn-
thetlo rubber Synthetic rubber 1S preferred as
it will retain its ﬂexrblhty Wlthout wear, even if
exposed to voletﬂe hydrooarbon suoh as naphtha,
gasolme as well as eloohol entl free solutions
and Weter The melgma,l edee of dlephragm 1
adjeoept its outer perlphely 1s clemped between
the outturhed ooopera,tmg etta,ohment flanges
Ba end 6o of the pump oaemg and is prefera,bly
prov1ded W,lth an anntlar anchoring and sealing
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bead Ta¢ which is received by cooperating annu-
lar channels of somewhat smaller diamefer, in
the opposed faces of the flanges 5a and 6a. The
central portion of the preformed, cup~-shaped dia-
phragm 1, is circularly apertured to form a com-
munication passage between lower or intake
chamber I and the upper or discharge chamber
D, of the housing. A valve-contained reinforcing
head is attached to the marginal porfion of dia-
phragm 7, defining the said communicating pas-
sage and preferably, consists in a pair of concen-
tric, reinforcing rings {6 and {7 respectively, the
lower of which, 8, is of somewhat smaller infer-
nal diameter than the upper ring 71, t0 expose a
flat, marginal portion of the central apertured
part of diaphragm 7, which constitutes an annu-
lar valve seat for the upper disc valve 1§, when
the two reinforcing rings 16 and |7 are secured

10

15

and clamped together, upon the central portion of -

the diaphragm, as shown in Figs. 1 and 2. The
said reinforcing rings 16 and {7 may be clamped
against the diaphragm and secured together by
suitable means such as rivets, i9. It will be

20

noted that both of the reinforcing rings 16 and

T are of shallow dish-shape to provide out-
turned and opposed, rounded or partial-spherical
surfaces, which permits rolling and flexing of the
diaphragm in its pumping stroke withouf bend-
ing the material on any predetermined circular
line, The upper reinforcing ring 11, at its cen-
tral portion, has extending upwardly therefrom,
and preferably integrally formed therewith, a
plurality of symmetrically arranged, guide arms
iTa, disposed in the corners of an imaginary poly-
gon and spaced apart with suitable clearance for
euiding the disc valve {8 in its vertical move-
ment. A cap member 20 fits over the upper ends
of the ricid arms (7g and is spot-welded or oth-
erwise rigidly secured thereto, to confine the disc
valve 18 and to complete the head of the dia-
phragm, as well as to furnish a base of resist-
ance for a spiral spring 2f, the lower end of
which reacts against the top of disc valve 18, A
vertical pump or connecting rod 22, has its lower
end connected to the reinforced head of the dia-
phragm by suitable means such as swedging its
diminished extremity against the underside of
cav member 28. The pump rod 22 extends up-
wardly through an aperture:in the upper por-
tion of casing section 5 and it is provided with
a packing gland, designated as an enfirety, by
the letter P. An upstanding clevis pin 23 is piv-
oted at its lower end to a suitable attachment lug
8D, provided at the upper portion of casing sec-
“tion 5 and is fulerumed, by a pin 24, at its upper
end, the handle lever 25, the short working end
of which is secured fo the upper and somewhat
reduced end of connection rog 22 for limited lost
motion or cushioning play. To this end, as shown,
handle 25 in the form of a casting, is bifurcated
at its connected end 285¢ and provided with &
transverse, heavy pin 26 which is vertically aper-

tured to receive the reduced upper extremity of

pump roed 22. A short coil spring 27 is interposed
between the pin 26 and a nut 28, having threaded
engagement with the extremity of the reduced
upper end of connecting rod 22. |

To lock the handle against eperatmn When it
is desired, a short link 23 is provided, pivotally
connected with the intermediate portion of the
clevis 22 and the outer end of which is apertured
at 29¢ for registration with a locking aperture
250 formed in the intermediate portion of handle
lever 25. When said apertured portions are in
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registration a padlock hasp may be secured there-

through.

As shown, the lower bessed portion of the lower
casing section 8 may be provided with an air-
admission port e communicating from the ex-
terior of the casing and connecting with the in-
termediate portion of the fluid-intake passage 60b.
An upstanding collar 6f as shown, is Integrally
formed in the bottom portion of casing section
B, disposed axially of the valve seat member 8
and spaced therefrom. This collar 67 is substan-
tially aligned with the mushroom head (4a fo
limit downward movement thereof in the unseat-
ing of disc valve 9.

I prefer to provide a stop-bushing 22¢, rigidly
connected with the lower portion of connection
rod 22. to limit the upper movement of the dia-
phragm assembly in the upward stroke of the

pump.
Operations

When the operating handle 2% is lifted from
the position shown in Fig. 1, the diaphragm head
and diaphragm are thrust downwardly, slightly
below the position shown in dotted lines, at such
time, the fluid pressure causing the ljower valve
to seat and close the intake passage and to
open against the tension of spring 21, the upper
valve 18 controlling the communication between
the intake and discharge chambers of the cas-
When handle 25 is next depressed, the
digphragm head and diaphragm is elevated to
the position shown in Fig, 1, thereby producing
a strong suction stroke thh closes valve 18 in
the head of the diaphragm gnd causes opening
of the intake disc valve 9, drawing fluid into the
intake chamber. The next successive downward
stroke of the diaphragm forces fluid from the in-
take chamber I upwardly into the discharge
chamber and the next lifting stroke of the dia-
phragm discharges fluid through the discharge
spout S, while simultaneously drawing in addi-
tional fluid through intake passage §b into the
intake chamber I. Thus, in operation, the dis-
charge of fuid from my pump, is positively effect-
ed: no priming is necessary and the device is
positive-acting and has a high capacity for de-
livery. In the movement of the diaphragm as-
sembly, the pre-formed, cup-shaped diaphragm
rolls throughout a major portion of its area, about
the curved surfaces of the clamping or reinforc-
ing rings {6 and {7 and near its ocuter marginal
edge, about the opposed curved clamping surfaces
of the connected sections 5 and 6 of the casing.
This major rolling action is further facilitated
by the circular-cross sectional head Ta of the
diaphragm and there is no folding or flexing
of the material along any one or set of defined
circular lines, in the reversing of the diaphragm,
from the position shown in Fig. 1 to the posi-
tion shown in Fig. 2. The rolling action of the
diaphragm takes place when viewed in cross sec-
tion, along reverse curves and the wear is thus
greatly reduced and not imposed upon a narrow
zone or zohes of the diaphragm, but is distributea
in this compound rolling action, throughout sub-

stantially the entire area.
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When pumping operation is completed and it
is desired to drain the casing, the handle at its
free end, is swung upwardly to extreme position
beyond that normally assumed in operation which
in turn, lowers the diaphragm head to the ex-
treme position shown in Fig. 2, whereby the
lower, reinforcing ring {5, strikes against the top
of valve-releasing pin 14, causing the mushroom
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head l4¢ to engage and open the valve disc 9,
by fulecruming the disc at one side of its annular
valve seat. Simultaneously, in said extreme low-
ering of the diaphragm, the upper valve disc 18
1s engaged and raised by the stationary valve-
releasing pin 15, Thus, with both the lower and
upper valves, 8 and 18, opened and with air port
B¢ provided, substantially all fluid contained in
both intake gnd discharge chambers of the pump,
return by gravity, to the source of supply or tank.

With the structure of my reinforcing head,
including the reinforcing rings 16 and {71, the up-
standing rigid arms [7a and welded cap member
22, a very simple, efficient means is provided for
not only reinforcing the central portion of the
diaphragm, but also confining the upper disc valve
I8 and guiding it in its vertical movement as
well as connecting the diaphragm in an efficient
manner with the pump rod 22.

It will, of course, be understood that various
changes may be made in the form, details, ar-
rangement and proportiong of the parts without
departing from the scope of my invention.

What I claim is: |

1. A diaphragm pump comprising g, casing, a
transversely disposed diaphragm dividing said
casing into a fluid-tight intake compartment and
& fluid-tight discharge compartment, an intake
port and a discharge port in said casing, a central
passage In said diaphragm for connecting said two
compartments, a reinforcing head secured to the
central portion of said diaphragm, a valve asso-
ciated with said head for controlling flow of fluid
“through said passage, said intake port at its inner
end, being opposed to the central portion of said
digphragm, a valve associated with said intake
port for controlling the same and valve releasing
mechanism comprising a pair of pins each having
an end opposed to one of said valves and mount-
ed for response to the movement of said dia-
phragm in one direction and beyond the normal
operation stroke to release and open said valves
for drainage of said casing.

2. A diaphrgm pump comprising a casing, a
transversely disposed diaphragm dividing said
casing into a fluid-tight intake compartment and
a fluid-tight discharge compartment, an intake
rort and a discharge port in said casing, a cen-
- vwral passage in said diaphragm for connecting
sald two compartments, a reinforcing head se-
cured to the central portion of said diaphragm, a
valve associated with said head for controlling
flow of fluid through said passage, said intake port
at 1ts inner end, being opposed to the central por-
tion of said diaphragm, a valve associated with
sald intake port for controlling the same and 2
valve releasing member mounted in said intake
compartment to open said intake valve and hav-
ing an element opposed to a portion of said re-
inforcing head whereby said intake will be opened
for drainage when said diaphragm is moved in
one direction beyond its normal operating limit.

3. A diaphragm pump comprising a casing, a
transversely disposed diaphragm dividing said
casing into a fluid-tight intake compartment and
a fluid-tight discharge compartment, an intake
port and a discharge pert in said casing, g cen-
tral passage In said diaphragm for connecting
said two compartments, a reinforcing head se-

cured to the central portion of said diaphragm, a 70 1,562,069

valve associated with said head for controlling flow
of fluid through said passage, said intake port
at its inner end, being opposed to the central por-
tion of said diaphragm, g valve associated with
said intake port for controlling the same and a

6

valve releasing member fixedly mounted in said
intake compartment independently of said head
and valve associated therewith and having g por-

- tion opposed to the valve associated with said
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head for striking and unseating said valve for
drainage purposes when said diaphragm is moved
in one direction beyond its normal operating
stroke, |

4. A diaphragm pump comprising a casing, a
transversely disposed diaphragm dividing said
casing into a fluid-tight intake compartment and
a Huld-tight discharge compartment, an intake
port and a discharge port in said casing, g cen-
tral passage in said diaphragm for connecting
sald two compartments, a reinforcing head se-
cured to the cenfral portion of said diaphragm, &
valve associated with said head for controlling
flow of fluid through said passage, said intake
port at its inner end, being opposed to the central
portion of said diaphragm, a valve associated with
said Intake port for controlling the same, a
plunger member slidably mounted in said intake
compartment and having an end disposed against
sald intake valve, said plunger member having an
upper end opposed to a zone of said reinforcing
head whereby said intake valve will be opened for
drainage when said diaphragm is moved in one
direction beyond its normal operating limit.

9. A diaphragm pump comprising a casing, a
transversely disposed diaphragm dividing said
casing into g fluid-tight intake compartment and
a fluid-tight discharge compartment, an intake
port and a discharge port in said casing, g central
passage In said diaphragm for connecting said
two compartments, a reinforcing head secured to
the central portion of said diaphragm, g valve
assocliated with said head for controlling flow of
fluid through said passage, said intake port at its
inner end, being opposed to the central portion
of said diaphragm, said inlet port having a pro-

- Jecting annular seat, a valve disposed over said

45

b0

09

60

65

75

seat and having a marginal portion projecting be-
yond said seat, a plunger member slidably mount-
ed in said intake compartment and extending lon-
gitudinally of said intake port and having an end
disposed against the marginal edge of said intake
valve, said plunger having an upper end opposed
to a Zone of said reinforcing head whereby said
intake valve will be tilted for drainage when said
diaphragm is moved in one direction beyond its
normal operating limit.

6. The structure set forth in claim 5 and a

transverse member in said intake chamber where-

in said plunger is mounted and a valve-operating
pin secured to said member and having an end
opposed to said valve associated with said head
t0 open the same when said diaphragm is moved
in one direction beyond its normal operating limit,.
WALTER F. WESLEY.
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