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‘ springs or ?exible linkage of-‘one type or another This invention relatestoimprovements in 'con 
stant pressure diaphragm‘pumpa, ' ‘ 
The main'objects of my invention are! 

the type de 

First, to provide a diaphragm pump of novel ' 
and improved construction. 

Second, to provide a pump of 
' scribed having positively acting provisions, for 
supplying ?uid and operative when a predetery' 
mined pressure is built up to discontinue supply 
of ?uid without- interruption of the positively 
acting means.- - - . ‘, ' ' 

Third, to provide a diaphragm pump having a 
novel and improved diaphragm construction‘.v 
Fourth, to-provide a pump of’ the type, de-_ - 

scribed which is positively actinggon the ?uid 
discharge stroke.- ‘ - - 

Fifth, to provide a diaphragm pump particu 
larl‘y suitable ‘for use in an automobile gasoline 
feed line having improved ‘provisions whereby the 
possibility of building up an excessivepressure' 

1 on the ‘fuel is eliminated. 
Further objects relating t. details and econ- . 

omies of my invention will definitely appear from 
the description to follow. The invention is de 
?ned in the claims. _ v ‘ 

A‘structure embodying the features of my in 
vention is illustrated in the accompanying 'draw-_ 
ing, wherein: 

, Fig. 1 is an elevational view-‘partially broken - 
away and in section on line l-l of ‘Fig. 2, illus 
trating details of my pump. . 

Fig. 2 is a fragmentary view in'lsection on 
line 1-2 of Fig. 1. ‘ - 
This invention relates 

the type designed for the positive delivery under 
a pressure not to exceed a predetermined maxi 
mum of ?uid such as fuel for internal combustion. 

7 engines and has been devised to eliminate cer 
tain defects characterizing hitherto known dia 

. phragm pumps. However. it. is to be understood 

to diaphragm‘ pumps of)‘ 

and ‘so fare; I am aware positively acting re 
ciprocating-means-for ‘the diaphragm‘have been 
completely avoided. , ‘ ~' 

.My invention contemplates a novel construc 
j‘tion having .a positive and. uniform stroke re 
ciprocating means for the diaphragm‘v on the 
pumping stroke and -_ further - provisions ' in the 
form of a ?exible and elastic diaphragm where 
by the building up of excessive pressures onthe 
feed side of the pump is. avoided ‘and the use of 

_ a. positive actuation made possible. ‘ - 

is 

20 

Referring to the drawing, the reference nu 
" meral I in general indicates a two-part housing 
[formed of a, pair of body members 2. '- secured" 
together by screws 4' with a diaphragm element _ l 
B interposed therebetween, whi h element ‘will be 
hereinafter more particularly described. 
In the embodiment illustra , the bodymem- ‘ 

bers are formed 
The member 

as castings. ' . - 

3 is-,cored outto'provide a pair 
50f valve chambers O, 'I having conical valve seats 

' l, 3 respectively. Intake valve chamber i com 
municates through a passage II with a feed line 
H which is tapped in the body member. A_ pas 

" sa I: in member I communicates with a pump 
c _ her It on the left. side of diaphragm B as 
viewed in, Fig. 1, the diaphragm being clamped 
between the body members to close chamber i8. 
Discharge valve chamber ‘Icommunicates‘with 
the pump chamber is through a passage I I and 

> likewise communicates with a discharge conduit 
l, I 5 tapped into ‘member I. The valves ll coact 

- ing with the valve seats‘! and I respectively are 
‘normally urged to closed'position by coil springs ‘ 

‘ .l‘l surrounding the stems ll thereof. Plus is 
‘ threaded in member I at the bottom of cham 
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that my pump is wideLv adaptable and applicable -4 
in any field where the use of a constant pressure 
diaphragm‘ pump is indicated. - 
In previously known devices, 

- iection has existed because of the fact that there 

eration of the diaphragm pump in a fuel fee‘d 
line whereby excessive pressures in the fuel feed 
line will .be avoided. It is usually the practice 
to maintain the fuelin the feed line at a pressure 
‘not in excess of three pounds pen square inch 
and when pressures above this point are. built 
up, there is danger of ?ooding the ‘motor. In 
order to eliminate this possibility, it has hither 

‘considerable ob- '‘ 
45 

is no adequate method for controlling the op- " 

50 

to been proposed to operate the diaphragm by 55 

‘bers l, ‘I abut against springs "whereby the 
teasion of the same may be conveniently regu 
la d. . 
The other part _ 

body member‘ 2, is formed to slidably receive a 
’ plunger 20 extending through‘the same and, if ' 
desired, through a’ bracket or other support 2| ‘ 
on which ‘the pump is secured by bolts 22. The 
plunger‘ is reciprocated positively on the pump-‘ 
ing stroke by means of an eccentric 28 engaging 
the end of vthe plunger,‘return movement of the 
latter being accomplished through the agency - 
of a coil'spring‘ 24 encircling the plunger and 
abutting the'bracket II or member 2 on one side 
and on the others washer 2! which is restrained 
by a pin 28 passing through the plunger. 

'i From the foregoing, it will be apparent that 
diaphragm element I is positiveLv reciprocated 

ofith'e pump housing, namely," 



f to the left or on the delivery stroke by cam 23 
and is returned to the right or on the suction 
stroke 'by spring II. The Plunger is supported 
for sliding movement in body member 2 by a suit- , 
able bearing surface (not shown) and spring 24 

‘ is chosen of suitable strength to perform its re 
. quired function. ' ' ~ _ 

On the left hand end of plunger 28 as viewed 
‘in Fig. 1, I secure diaphragm element 5 between 

‘ a pair of washers 21 of relatively large diameter. 
The diaphragm element is apertured to receive 

‘ the reduced end 28 of the plunger with a very ‘ 
' snug ?t so that shifting’movement cf the dia 
phragm element relative to the plunger is im 
possible. Similarly, the holes 29 in the dia 

‘ phragm element receiving screws 4 are drilled 
‘ therein at points slightly radially inwardly of 
the positions which the screws occupy in mounted 

1 condition, whereby the ‘diaphragm element will 
1 be maintained taut in all positions with no possi 
bility of lateral shifting in operation. Dia 

‘ phragm element 5 is formed of suitable material 
which is both ?exible and stretchable, the latter 
characteristic being a very important one from 

‘ the standpoint of the present invention. Rub 
I ber possesses these characteristics, as do certain 
1 compounds of rubber or synthetic materials 
‘ which in addition are resistant to deterioration 
‘ by gasoline, kerosene, etc. 

In operation, on the suction or intake stroke, 
‘ plunger 20 is retracted or moved to the right as 
viewed in Fig. 1 from the neutral position of the 

I diaphragm illustrated in that ?gure and in which 
1 the diaphragm is substantially in the form ofv 
a ?at disk, carrying with it the center of dia 

‘ phragm element 5 in a manner which will be ap 
parent. Accordingly, ?uid enters intake cham 

‘ ber 6 and ?ows through passage l2_ to the pump 
chamber is. On the delivery stroke of plunger 

‘ 20 under actuation by eccentric 23, the ?uid is 
forced out of the pumpchamber through passage 
l4 into outlet valve chamber ‘I and into dis 
charge conduit II. The ?uid passes yleldable in 
take and discharge valves VII in opposition to the 

; springs l‘l in'a manner which is well known. 
The aforenoted action vis the usual action of 

‘ my device under .normal operating pressures, 
‘ namely, positive forward actuation of the plung 
or by eccentric 23 and retractionv by'spring 24.‘ 

1 In the event, however, that the discharge pres-_ 
sure approaches and passes a predetermined 
amount, normally three pounds in fuel feed 
pumps," the ?exible and elasticdiaphragm ele 

The 

In other words, excessive back pressure is pre 
‘ vented by offsetting the normal diaphragm dis‘ 

' placement with a proportional volume automat 
idcally added tothe pump chamber each'time a ‘ 
i predetermined pressure is reached. There is at 

this time apartial or no discharge depending on 
‘ the pressurein discharge conduit It; that is to 

-‘ say, the volumetric e?iciency'is automatically 
5 reduced so as to maintain a substantially con- ‘ 
‘ stant pressure in thepump chamber. 
1 at all times, plunger 20 and the'central portion‘ ‘ ' 

However, 

of the diaphragm element continue ‘to recipro 
j cate backwards. and forwards. . The action of the 
3 working parts of the pump is uninterrupted, but 
1 fuel discharge or pumping is simply halted when 
ever maximum pressure is approachedand ex 
ceeded-through the ballooning of the elastic dla- 7; area, and slidably mounted in one of said body , 
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phragrn ‘element which essentially characterizes I 

_ myinvention. 
_ By the provision 

abled to employ a positive actuation for the dia 
phragm on the pumping stroke as contrasted to 

‘ hitherto known and widely employed yielding 
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. cated system of parts. Moreover, my pump may ' 
' be readily dismantled, parts replaced, and reas 

‘ ment 5 will stretch and balloon backwardly from ' 
‘ the position illustrated in solid lines in Fig. l 
‘ to the position illustrated in dotted lines. 
. extent of this bulging or ballooning is su?icient 

; to offset the normal displacement of the pump. 
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peripherally 
plunger secured to said diaphragm element to 

drives relied on to accommodate and nullify the 
e?ect of excessive discharge pressures. ‘Such ex 
pedients have required further ?exible linkages 
in order to make their operation possible and my 
construction requires none of these. It should 

' be noted that ‘the diaphragm is in neutral posi 
tion, 1. e., substantially in the form of a ?at disk, 
when the plunger is at the extreme or left end 
of its stroke as viewed in Fig. 1. I thereby take 
fullv advantage of the stretchability of the dia 
phragm, since at that time and in that position it 
is under minimum tension and is less taut. It 
will be perfectly apparent, however, that my de 
vice will be operative, though not quite as satis 

, factorily, in case the end of,‘ the pumping stroke 
should find the plunger in a position slightly to _ 
either side of the plane occupied by the dia 
phljagm in ?at condition. Such considerations 
relate to the degree of success of thepump‘s op¢ 
erationand I desire to‘emphasize that in its fun 
damental aspect my invention resides in the con‘ 
cept of positively and uniformly actuating a ?ex 
ible and elastic diaphragm. 
The advantages’ of my pump construction will 

be immediately apparent. The same is simple in 
its parts and readily and cheaply manufactured _ 
and assembled. It is only necessary to select a 
diaphragm element 5 of proper ?exibility and 
resiliency to yield under the maximum pressure 
which it is contemplated to impose on the pump. 
The factors of resilience and ?exibility are of 
course in?uenced by the size‘of washers 21 and 
the diameter of the diaphragm as well as by its 
thickness. _ Therefore, by varying the size of the 
washers'or the diameter of the diaphragm, the 
?exibility of the same may be readily controlled 
without. altering the plunger stroke. ' 
Theonly diaphragm actuating instrumentali- ‘ __ 

ties required are the eccentric and return spring 1 
vor equivalent simple provisions. vThere is no 
possibility of sticking or jamming of parts 'such 
as is present in structures embodying acompli 

sembled by inexperienced persons. 
I have illustrated and described my improve 

ments in an embodiment which is very practical. 
I have not attempted to illustrate or describe 

‘ other embodiments or adaptations as it is be 
lieved this disclosure will enable those skilled in 
the art to embody or adapt my improvements as 

_ may be desired. 
Having thus described my invention. what I 

claim as new and desire to secure by Letters l’_at-_ . 
ent is: - , . 

1. In a diaphragm pump, a pair of body mem 
bers providing a pump chamber and intake and 
discharge valve chambers each communicatins 
with said pump chamber, said intake and dis 
charge valve chambers further communicating 
with feed and discharge conduits respectively. a 
diaphragm element ?xedly secured between said 
body members to close a side of said pump cham-' 
ber, said diaphragm element comprising a ?ex- _ 
ible, elastic and stretchable disk rigidly clamped 

between said body members, ‘a 

ensaze the same throughout a relatively limited 

of such an element, I am en- K 



members, said diaphragm element being subject 
to substantial radial stretching under tension 
therein arising from abnormal pressure in the 
pump chamber, and an eccentric operatively en 
gaged with the free end of said plunger to- posi 
tively actuate the same on the pumping stroke, 
there being a substantial area of the diaphragm 

bulge oppositely of the direction of movement of 
the plunger when the diaphragm is subjected to 
a pressure in the pump chamber exceeding a 
predetermined allowable‘ maximum value to 
thereby prevent an increase of the pressure in 
the chamber above said allowable maximum. 

2. vIn a diaphragm pump, a housing providing 
a pump chamber, a diaphragm element ?xedly 
secured to said housing to close a side of said 
pump chamber, said diaphragm element com 
prising a ?exible, elastic and stretchable disk rig 
idly clamped peripherally to said housing, means 
to axially and positively reciprocate the center 
of the disk and a limited area surrounding the 
center, comprising a plunger secured to said dia 
phragm element centrally thereof and slidably 
mounted in said housing, said diaphragm ele 

. . 3 

same, comprising a plunger extending through 
said diaphragm and washers on either side of the 
diaphragm engaging the same throughout a pre-v 
determined restricted area only to rigidly clamp 
the diaphragm in that area, and means'for posi 

..-tively and uniformly actuating said reciprocat 

' between the point of securement of the plunger . 
and the periphery of the diaphragm adapted'to 

10 
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ment being subject to substantial radial stretch- - 
ing under tension therein arising from abnormal 
pressure in the pump chamber, and means to 
positively and uniformly actuate the plunger on 

, the pumping stroke, said- diaphragm element 
bulging oppositely of the movement of the plung 
er on the pumping stroke in the area between 
said limited area and the housing when the dia 
phragm is subjected to a pressure exceeding a 
predetermined maximum value, whereby to re 
duce the volumetric efficiency of the pump under 
such condition and prevent an increase in pump 
chamber pressure above said predetermined 
value. ‘ ' 

3. In a diaphragm pump, a housing providing 
a pump chamber, a diaphragm element closing 
one side of said pump chamber, said diaphragm 
element comprising a ?exible, elastic and 
stretchable member rigidly clamped to said hous 
ing peripherally, a plunger secured to saiddia 
phragm element centrally thereof and slidably 
mounted in said housing, means to positively 
and uniformly actuate the plunger and dia 
phragm on the pumping stroke, said diaphragm 
element being subject to substantial radial 

30, 

ing means on the forward or pumping stroke, 
saidydiaphragm bulging rearwardly when sub 
jected to a pressure in said pump chamber ex 
ceeding a predetermined maximum value, to‘ 
thereby maintain the pump chamber pressure at 
or below said maximum value. , - 

5. In a diaphragm pump including a housing 
having a pump chamber in communication with 
?uid feed and discharge lines, a diaphragm, 
means ?xedly securing said diaphragm periph 
erally to said housing to close said chamber, 
said diaphragm extending across the housing in 
a taut condition in neutral podtion thereof, said . - 
diaphragm consisting of a1 ?exible and elastic 
disk 'apertured centrally, a plunger extending 
through ‘said diaphragm aperture, washers on 
said plunger on ‘either side of the diaphragm to 
‘rigidly clamp: the latter‘ to the plunger, said; 
washers being removable and replaceable to vary 
the area of the diaphragm exposed. and means 
for positively actuating said plunger to move the 
diaphragm on the forward or pumping stroke 
from an extreme retracted position to an ex 
treme forward position substantially coincident, 
with said neutral position, said diaphragm bulg 
ing‘ rearwardly when subjected to a pressure in 

- said pump chamber exceeding a predetermined 
maximum value, to thereby prevent increase of 
the pump chamber pressure above said value. 

6. In a diaphragm pump having a pump cham 
ber, a pair of body members secured together 
and a diaphragm interposed tautly between said 
vbody members in neutral position of the dia 
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stretching under tension therein arising from ab- ' 
normal pressure-in the pump chamber, and re 
silient means to return the plunger and dia- 
phragm element on the suction stroke, said dia 
phragm element bulging oppositely of the move 

' ment of the plunger on the pumping stroke when 
subjected to a pump chamber pressure exceeding 
a predetermined maximum allowable value and 
thereby preventing an increase in pump cham 
ber pressure above said allowable value, said 
plunger engaging the diaphragm element only 
adjacent the center thereof whereby said bulging 
is unimpeded. ' 

4. In a diaphragm pump including a housing 
having a pump chamber in communication with 
?uid feed and discharge lines, a diaphragm se 
cured to said housing and operative to draw fluid 
into said chamber from said feed line and expel 
it through said discharge line, said diaphragm 
consisting of a stretchable, ?exible and elastic 
member subject to substantial ,radial stretching 
under tension therein arising from abnormal 
pressure in the pump chamber, means centrally 
connected to said diaphragm to reciprocate the 

00. 

“and vice versa, said diaphragm ‘being mounted 

75 

phragm and rigidly clamped therebetween to 
form one side of said- pump chamber, said dia- I 
phragm comprising a ?exible elastic ‘member; 
and means to positively actuate said diaphragm 
along a path rearwardly only of said neutral p0 
sition and in a direction to increase the pressure 
on ?uid in said pump chamber, said diaphragm 
yielding in a direction opposite to the ‘move 
ment of the actuating means when subjected to a ' 
pressure in said chamber exceeding 1a predeter 
mined maximum, to thereby prevent an increase w~ 
in the pump chamber pressure above said prede 
termined value without affecting thefmovement 
of said actuating means. -. , 

7. In a constant pressure diaphragm pump, a 
hollow housing, a ?exible, stretchable and elastic 
diaphragmghaving the periphery thereof ?xedly 
secured to said housing, and with said housing 
constituting a pump chamber, said diaphragm 
being subject to substantial radial stretching un 
der tension therein arising from abnormal pres 
sure ‘ in the pump chamber, means connected 
with said diaphragm and covering a relatively 
small area thereof to reciprocate said area of 
the diaphragm in said housing from an extreme 
intake position to an extreme discharge position 

in the housing so as to extend thereacross in a 
taut condition in all positions of the plunger, and 
stretching radially when reciprocated by the re 
ciprocating means as‘ described, the elasticity of 
said diaphragm permitting the same to bulge 
rearwardly between said area and periphery in a 

, direction opposite to the direction of movement " 
of the area when subjected to a ?uid pressure in 
excess of a predetermined value ‘to therebyv pre 



4, . 

vent increase in the pump chamber pressure 
above said value, and means for imparting a 
uniform and positive pumping stroke to said re 
ciprocating means. ' ‘ 

- 8. ‘In a. constant pressure diaphragm pump, a 
housing, an elastic‘diaphragm'extending across 
said housing and‘ fixedly secured peripherally 
thereto, said diaphragm being adapted to be re-r , 
vciprocated axially of the housing between oppo 
site extreme positions to pump ?uid in the hous 
ing on one side thereof, means for peripherally 
securing the diaphragm to the housing under 
initial radial tension, and means for reciprocat 
ing the diaphragm axially of the housing, the 
elasticity of the diaphragm permitting the same 
to bulge oppositely of the direction of movement 
vof the reciprocating means when the diaphragm 

’ is subjected to a ?uid pressure exceeding a pre 
determined maximum whereby to preventan 

' increase in pressure above said predetermined 
maximum and maintain a-constant pressure dis 
,charge, one .of the extreme ‘positions of move 
ment of the center of the diaphragm being coin 
cident with its position under said initial radial 
tension. I ' ' 

.9. In a constant‘ pressure diaphragm pump, a 
hollow chamber comprising a pair of members 
secured together by peripherally spaced ‘securing 
means, a ?exible and elastic diaphragm member 
adapted to be secured between said members and 
having a peripheral‘ series of holes therein adapt 
ed to be engaged by said means, said holes being 
spaced inwardly slightly relative to said securing 

_ means whereby in mounted neutral position-the 
diaphragm is maintained in a t‘a'ut condition. 
and" means positively connected to the center of 
‘the diaphragm for reciprocating the center. 

10. In a constant pressure diaphragm pump, a 
housing, a ?exible, stretchable and elastic dia 
phragm inside said housing and secured periph 
erally thereto, and means connected to the cen 
ter of the diaphragm to reciprocate thesame and 
ine?ectivev to restrain movement of the dia 
phrag‘m between the center and periphery there 
of, said diaphragm being subiect'to' substantial. 
radial stretching’ underv tension therein ‘arising 
from abnormal pressure on the pumping side 
thereof, said means comprising a plunger, a pair 
of- washers on said plimger for_positively grip 
ping either side of the diaphragm, and means 
for positively and uniformly ‘actuating said 
plunger on the pumping stroke, said washers be 
.ing removable and. replaceable .by - washers of 
di?'erent diameter whereby to vary the area of ~ I 
the diaphragm between the center and periphery, 
said diaphragm bulging oppositely‘of the direc 
tion of movement of the plunger when subjected - 
to a ?uid pressure on one side thereof exceeding 
a predetermined value, to thereby prevent an 
increase in the pressure above said value, ‘the 
ratio of the area ofthe ‘washers to the area of 
the diaphragm serving to determine the extent - 
of such ‘bulging. ~ ‘ 

_- 11. In a constant pressure diaphragm pump, a 
pump chamber including a ?exible, stretchable 
and elastic diaphragm‘ having the periphery 
thereof ?xedly secured to said ‘chamber and con 
stituting one wall thereof, means connected cen 
trally with said diaphragm to reciprocate the . 
center of the diaphragm; said diaphragm being 
mounted was to be in a taut condition when in a 
neutral position, stretching to a 
substantial extent under tension arising from 

I abnormal p‘reaure on the pumping side thereof 
when the center is reciprocated as de 
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scribed, the elasticity of said diaphragm permit 
ting the same to bulge rearwardly between the 
center and periphery in a direction opposite to 

' the direction of movement ‘of the center when 
5 the diaphragm is subjected to a pump chamber 

pressure exceeding a predetermined value. to 
thereby render uniform the pressure in the ' 
pump chamber, and means for uniformly actu 
ating said reciprocating means on the pumpin 

l0 stroke. , v - 

12. In a constant pressure diaphragm Pump. 
' an elastic diaphragm extending across said hous 
ing and secured peripherally thereto, said ‘dia 
phragm being adapted to be reciprocated axially 

15 of ‘the housing between opposite extreme posi 
tions, means for peripherally securing the dia 
phragm to'the housing, and means for recipro 
cating the diaphragm axially of the housing, the 
elasticity of the diaphragm permitting the same 

20 to bulge oppositely of the direction of movement 
of the plunger when the diaphragm is subjected 
to a fluid pressure on one side thereof exceeding 
a predetermined value, whereby to prevent an in 
crease in pressure on said; side exceeding said 

'25 value and maintain a constant pressure dis 
.charge, the periphery and center of said dia 
phragm lying substantially in‘ a plane atone of 

- , the extreme positions of the reciprocating means. 
13. A diaphragm pump comprising a‘ housing 

30 providing a pump chamber having ‘?uid intake v 
and discharge ports communicating 'therewith. a 
diaphragm peripherally secured to/said housing 
internally thereof to close one side‘ of said pump 7 v 
chamber, said diaphragm comprising a ?exible, 

35 _, stretchable and elastic disk clamped peripheral- . 7 
1y to said housing. said diaphragm being subject 
to substantial radial stretching under tension 

pressure' in the therein arising from abnorm 
or uniformly and pump chamber, and means 

40 positively displacing said diaphragm in the di-_ ' 
rection of the pump chamber on the pumping 

‘ stroke to expel ?uid therefrom through the dis 
\charge port, said ?exible an‘d‘elastic disk‘bulg 
ing oppositely of the movement of the diaphragm 

45 on the pumping stroke to prevent an excessive 
pressure condition in the pump chamber and dis 
charge line for the pump, the bulging of the dia 
phragm being proportional to'and accommodat 
ing a volume of ?uid in the chamber such'as 

50 would otherwise result in a pressure in excess'of 
> a predetermined pressure in the chamber and 
discharge line. , , . 

v14. A non-‘bypassing diaphragm pump com 

55 material stretchable substantially by internal ra 
dial tension arising therein from abnormal pres 
sure on the‘ ' pumping side thereof, said dia 
phragm being peripherally secured to the hous 
‘ing to divide the same into a Pumping chamber 

60' on the pumping side of the diaphragm and an 
operating space, said diaphragm being in taut. 
condition at, all timesmmd means including a 
plunger traveling through said space and secured 

_ to the diaphragm for positively displacing the 's 
65 diaphragm at its point, of connection‘ to the 

plunger a uniform distance on each pumping 
stroke, said pumping chamber having inlet and ' 
discharge valves controlling the ?ow of fluid 

_ therethrough during pumping, said diaphragm 
7o stretching and bulging oppositely of the direction 

of positive displacement thereof in the event the 
pressure in said pumping ;chamber reaches a 
predetermined maximum whereby‘ to prevent an 
{increase in the pressure in the pumping, cham 

75 ‘her above mid predetermined l ‘ ' ' 

prising a housing having a diaphragm of elastic ‘ 



flow of fluid 
diaphragm stretching and bulging ‘oppositely. 

15. A non- ypassing diaphragm pump com 
prising a housing having a diaphragm of elastic 
material stretchable substantially by internal ra 
dial tension therein arising from abnormal pres 
sure. on the pumping side thereof, said dia 
phragm being peripherally secured to the hous 
ing to divide the same 
on-the pumping side of the diaphragm‘ and an 
operating space, and means including a. plunger 
traveling ‘through said space and secured to, the 
diaphragm for positively displacing the dia 
phragm at its point of connection to the plunger 
a uniform distance on each pumping stroke, said 
pumping chamber having means controlling the 

therethrough during pumping, said 

displacement there 
of‘ in the event the pressure in said pumping 
chamber reaches a predetermined maximum 
‘whereby to prevent 
in the pumping chamber above said predeter 
mined maximum. ‘ 

intoa pumping chamber - 

an increase in the pressure 
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, ing to divide 

5 
' 16. A non-bypassing diaphragm pump com 
prising a housing having a diaphragm-of elastic 
material stretchable substantially by internal ra 
dial tension therein arising from abnormal pres 
sure on the pumping side thereof, said dia 
phragm being peripherally secured to the how 

the same into a pumping chamber 
on the pumping side of the diaphragm and an 
operating space, and means for positively dis 
placing the 
each pumping stroke, said pumping chamber 
having means controlling the flow of ?uid there 
through during pumping, said diaphragm 
stretching and bulging oppositely of the direc 
tion of positive displacement thereof in the event 
the pressure in said pumping chamber reaches’a 
predetermined maximum whereby to prevent an 
increase in the pressure in the pumping cham 
ber above said predeterminedmaximiun. 

JOHN H. 

diaphragm a uniform distance on‘ 


