
2,852,033 L. D. ORSER 

ANTI-SURGE ASSEMBLY 

Sept. 16, 1958 

2 Sheets-Sheet 1 Filed June 19, 1956 

LET/AVE rial-r 

Lawrezzée D. Onser 

, 2'4”??? z“: L715 5%? 



Sept. 16, 1958 _L. D. oRsER 2,852,033‘ 
ANTI-SURGE ASSEMBLY‘ 

Filed June 19, 1956 . _' 2 Sheets-Sheet 2 

50’ 

Zé a - 

Lawrence Z1 011561" 



United States Patent 

2,852,033 
AN TI-SURGE ASSEMBLY 

Lawrence D. Orser, Cedar Fails, Iowa, assignor to (_Iham 
berlain Corporation,.Waterioo, Iowa, a corporation of 
Iowa 

Application June 19, 1956, Serial No.’ 592,296 

11 Claims. (or. 137-101;) 

This invention relates to an anti-surge assembly, and 
more particularly to an anti-surge assembly readily con 
nectable in a pipe line through which a ?uid is forced for 

- the purpose of eliminating surging and pulsation, the as_ 
sembly being highly desirable for use in connection with 
liquid spraying apparatus, although the invention will ob 
viously have other uses and purposes as will be apparent 
to one skilled in the art. 

In the past, anti-surge assemblies have been developed, 
and in most instances the casing of the anti-surge de 
vice has been ?lled with air. These devices have proven 
objectionable in that they become liquid-logged by virtue 
of the fact that the air escapes gradually along with the 
liquid entering and leaving the anti-surge compartment or 
casing, and eventually the entire casing becomes ?lled 
with liquid rather than air and all anti-surge properties 
of the device have been eliminated. In other cases vari 
ous means have been employed in an endeavor to not 
only eliminate surge characteristics of ?uid being forced 
through a pipe line, but also to eliminate the effect of 
pulsations by virtue of a pump. This was particularly 
true when a single cylinder pump is utilized, whereupon 
surging and pulsation is perhaps at its highest. These 
formerly known devices, however, were expensive in con 
struction, difficult to install in the respective pipe lines, 
and possessed relatively short lives. In most instances, 
also, if they effectively took care of pulsations, they did 
not take care of surges, and if they took care of surges to 
a reasonable extent, pulsations were still effective. 
With the foregoing in mind, it is an important object 

- of the instant invention to provide an anti-surge assem 
bly which is simple in construction, readily and easily 
mounted in a pipe line, and which effectively eliminates 
not only the adverse effects of surging, but also the ef 
fects of pump pulsations. ‘ 

It is also an object of this invention to provide an anti 
surge assembly highly desirable for eliminating the ad 
verse e?‘ects of pulsations even from a one cylinder pump 
ing unit. 

A. further object of the invention resides in the pro 
vision of an anti-surging device which does not depend 
upon an air chamber, but in which the chamber is ?lled 
with an elastomer, exceptionally long lived, and which 
need not be replaced until after. many hours of opera 
tion, far beyond the time in which the customary 'air 
chamber becomes ?uid-logged. ' 

Still a further feature of the invention resides in the 
provision of an anti-surge assembly ‘readily connectable 
in a pipe line through which fluid is forced'under pres 
sure, and which assembiy incorporates by-passing means 
substantially instantly operable so that'when unexpected 
surges occur by-passing is immediately effective 'to‘neu 
tralize the adverse surge condition. 

It is a further feature of the invention to provide an 
' anti-surge assembly embodying by~pass means for almost 
instantly by-passing ?uid upon a surge beyond a ‘predeter 
mined amount, and which by-pass means are adjustable 
relatively to the surge controlling means so, as to provide 
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a selective adjustment of the pressure necessary to proper 
ly actuate the by-pass means. 

Still a further feature of the instant invention resides 
in the provision of an anti-surge assembly including a 
casing having a ?ow passage therethrough partially de 
?ned by a ?exible diaphragm, with an elastomer or elasto 
meric means disposed between the‘diaphragm and the 
adjacent casing wall, the elastomeric means yieldingly re-' 
sisting a movement of the diaphragm in a direction to 
expand the size of the ?ow passage, 'so that the effect 
of surges and pulsations are absorbed by the diaphragm 
and elastomeric means. _ 

Still a further object of the instant invention resides in 
the provision of an anti-surge assembly of the character 
just above mentioned in the preceding paragraph with 
which by-pass means are associated, so that upon a surge 

" of predetermined pressure, liquid is by-passed from the 
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?ow passage and the adverse effects of the surge are 
instantaneously eliminated. 

Still another feature of the instant invention resides 
in the provision of an anti-surge device embodying a 
casing having a ?ow passage therethrough which is par 
tially de?ned by opposed diaphragms of ?exible mate 
rial, which diaphragms ‘may, if so desired, ‘be ‘backed 
with elastomeric means yieldingly resisting movement of 
the diaphragm in a direction to enlarge the ?ow passage, 
whereby the movements of the diaphragms effectively, 
eliminate the adverse effect of pulsations in the ?uid line 
with which the casing is associated. 

Still another feature of the invention resides in the 
provision of an anti-surge assembly of the character de 
scribed in the preceding paragraph, wherein one of the 
diaphragms is connected to by-pass actuating means so 
that a surge of predetermined pressure will result in a 
by-passing of fluid around the passage through the casing 
and thus the adverse effect of the surge-is eliminated al 
most instantly. 

While some of the more salient features, character 
istics and advantages of the instant invention have been 
above pointed out, others will become apparent from the 
following disclosures, taken in conjunction with the ac 
companying drawings, in which: 

Figure 1 is a fragmentary side elevational view of 
an anti-surge assembly shown connected in operative re 
lationship in a forced ?uid system; 

Figure 2 is a fragmentary part vertical sectional, part 
elevational view, enlarged, illustrating more particularly 
the anti-surge assembly itself of Fig. 1; 

Figure 3 is a fragmentary top plan view, enlarged, of 
the structure shown in Fig. 2; and - 

Figure 4- is a fragmentary part vertical sectional, part 
elevational view, of an anti-surge assembly of somewhat 
different construction. 
As shown on the drawings: ’ 

In that illustrated embodiment of the instant invention 
seen in Figs. 1 to 3 inclusive, there is shown an anti 
surge assembly operatively connected to a pipe line for 
a liquid spraying apparatus. The entire structure includes 
a tank 1 which may be considered a source for a supply 
of spraying'liquid 2. A pipe line 3 enters into the tank 
1 and liquid is forced from the tank through the pipe 
line by means of a pump diagrammatically indicated at 
4. Connected Within the pipe line 3, which ultimately 
reaches a spraying nozzle or the equivalent 5, is a casing 
6 which preferably is formed in two co-mplemental half 
portions which are secured together by means of a series 
of bolts 7 or in an equivalent manner. 
The casing 6 is so designed as to providea ?ow cham 

ber or passage 8 therein, preferably in alignment with 
the pipe line 3, so that liquid entering the passage 8 at 
one side flows out of the passage 8 at the opposite side 
of the asing. De?ning, at least apart of the, flow passage 
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or chamber within the casing is a diaphragm 9 of ?exible 
or’ resilient material'such as synthetic rubber. As illus 
trated, the diaphragm 9 may be held in position by the 
bolts 7 between the two halves of the casing, and ob 
viously this diaphragm'itself will function'as a suitable 
gasket for the two casing sections. - ~ ' 

Preferably between the dry side of the'diaphragm 9 
and the casing Wall is a mass of elastomer or elastomeric 
means 10. This mass is preferably a closed cell gas ex 
panded elastomer which is characterized by having excel 
lent restorative powers along with being very highly re 
silient. The elastomer may be satisfactorily composed 
of sponge rubber; synthetic rubber, a suitable plastic 
sponge-like substance, and one satisfactory example of 
the elastomer is a product now known to the trade as 
“Hycar” sponge. It may be desirable for the elastomeric 
means to have a skin over the outer surface thereof which 
is impervious to either gas or liquid, so that the elastomer 
cannot act as a sponge and absorb either a gas or liquid, 
although the diaphragm 9 itself may be effective to prevent 
contact of either liquid or gas with the elastomer iii. 
The elastomeric means present a yielding resistance to 
movement of the diaphragm in a direction tending to 
enlarge the size of the ?uid passage or chamber 3. In 
other words, as seen in Fig. 2, the elastomeric means 
yieldably resist movement of the diaphragm toward the 
upper casing wall. 

With the instant assembly, by-passing means are also 
preferably provided. In the illustrated instance, the by 
passing means are supported by the aforesaid casing 6 
by way of a U-shaped bracket 11, disposed in inverted 
position, and with its legs ?rmly secured such as by 
spot welding, brazing, or the like, to the upper section of 
the casing.v Through the yoke or upper portion of the 
bracket 11 a threaded stud bolt 12 is positioned, with 
the upper end thereof ?xedly connected to a wing nut 
13 or the like. A conventional nut 14 is secured to the 
underside of the yoke, so that when the wing nut is 
turned, both it and the bolt 12 move relatively to the 
bracket and nut 14. 
The lower end of the bolt 12 is engaged with a by 

pass ?tting 15 having a ?ow passage 16 therein. As seen 
best in Fig. 2, a pipe 17 extends through the wall of the 
?tting to communicate with the ?ow passage 16, and 
this pipe 17 may be connected to a ?exible tube such as . 
a rubber or synthetic rubber hose 18 which is in turn 
connected by way of a T 19 to the pipe line 3 in advance 
or on the upstream side of the casing 6. The ?tting 15 
is bored from the passage 16 clear to the end thereof, and 
in a portion of this bore a sleeve 20 is inserted which ' 
is made arcuate at the top to accommodate a check valve 
in the form of a ball 21. Another pipe 22 extends through 
the ?tting and communicates with the interior of the 
sleeve 20, and this pipe 22 has its other end connected to 
a flexible tubing or the equivalent 23 which leads bac ' 
to the source of ?uid or tank 1. Consequently, when 
the ball 21 is elevated ?uid may be by~passcd through 
the tube 18 and pipe 17, the passage 16, and the pipe 22 
and tube 23 back to the source of supply. 

In order to actuate the ball and effect such by-passing 
of ?uid upon a surge of predetermined pressure, a valve 
actuating rod 24 extends through the fitting 15 and into 
the sleeve 20 beneath the ball 21. This valve actuating 
rod has its lower end connected to a relatively large 
plate 25 which is disposed between the elastomer 19 
and the diaphragm 9. Consequently, when suf?cient 
pressure is urged upon the diaphragm to compress the 
elastomer a predetermined extent,'the rod 24 is moved 
upwardly unseating the ball 21, and allowing the by 
passing of ?uid. This occurs almost instantaneously with 
a predetermined pressure surge in the chamber or passage 
8, and consequently the adverse effects of such surge are 
eliminated from the pipe line 3 on the opposite side of 
the casing 6 from the pump. 

Turning the thumb nut 13 results in moving the en 
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tire by-pass ?tting 15 relatively to the rod 24, and in 
that manner a selective variation may be made insofar 
as the pressure required to actuate the bypass valve is 
concerned, so that the amount of pressure may be altered 
at will before by-passing is effected. 
Now in operation, the instant invention as above de-_ 

scribed is extremely simple and effective. It is, of course, 
desirable to have a constant spray from the spray nozzle 
5 under a predetermined and substantially constant pres 
sure. With the pump 4 in operation, ?uid is pumped 'to 
the spray nozzle 5 and this ?uid passes through the cham 
ber or passage 8 in the casing 6. In the event the pump 
is a single cylinder pump, or a pump of some other char 
acter causing pulsations, those pulsations will be absorbed 
by the diaphragm and elastomer 10, and it is not neces 
sary that the pulsations be of suf?cient amount to actuate 
the check valve 21. However, when a surge occurs or a 
building up of pressure beyond a predetermined amount, 
the rod 24 Will be elevated removing the ball 21 from 
its seat and permitting the by-passing of ?uid almost 
instantaneously with the surge in pressure. Accordingly, 
the pressure at the nozzle 5 will remain substantially con 
stant. The elastomeric material 10 is long lived, highly 
resilient, and has remarkable restorative powers so that 
by-passing of ?uid, absorption of pulsations, and the 
like, are automatically compensated for almost im 
mediately with the increase in pressure at any interval. 
Further, the entire structure is extremely economical to 
manufacture, easy to install, and highly economical to 
use when the bene?cial effects thereof are considered. 

In Fig. 4 I have shown a slightly different construction 
of the instant invention which may be more desirable for 
the absorption of pulsations. In this instance, the same 
general pipe line apparatus is disclosed, but the anti-surge 
element itself comprises a casing 6a made in two sections 
with an annular spacer 26 disposed between those sec 
tions and the casing sections are held together by means 
of an annular series of bolts 27 or the equivalent, which 
bolts extend through the spacer ring 26. In this instance, 
there is a passage 8a through the casing (it: connected 
within the pipe line 3, and on one side this passage is 
partially de?ned by means of a diaphragm 9 backed with. 
an elastomer 10, as above described. The valve actuat 
ing rod 24 and plate 25 are associated with the diaphragm 
9 and elastomer 10 as above described. 

- In this instance, however, there is another diaphragm 
28 opposed to the diaphragm 9, and also partially de?n 
ing the opposite side of the passage 8a. Thisdiaphragm - 
28 may also be backed up with an elastomer 29 of the 
same character as above described, but there is no valve 
actuating rod connected with this particular assembly of 
diaphragm and elastomeric means. 
With the arrangement disclosed in Fig. 4, pulsations 

will be absorbed conjointly by both diaphragms 9 and 
28, and with ordinary pulsations no actuating of the by 
pass valve 21 should result, since the diaphragms with 

u the elastomer backing means are su?icient to compensate 
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for such pulsations without moving the rod 24 any ma 
terial extent. However, should there be a sudden increase 
in pressure such as a surge of predetermined amount, the 
control rod 24 will be elevated sul?ciently to unseat the 
ball check valve 21 and allow by-passing, notwithstanding 
the fact that some of the surge will be absorbed by the 
diaphragm 28 and elastomer 29. 
With the exception of its greater ability to absorb 

pulsations without by-passing, the structure shown in Fig. 
4 functions in the same general manner as above de 
scribed in connection with the structure shown in Figs. 1 
to 3 inclusive. 
As indicated in Fig. 4, a pressure gauge 30 may be 

mounted in the pipe line 3 preferably on‘the downstream 
side of the casing 6 or 6a as the case may be. 

It will be understood that modi?cations and variations 
may be effected without departing from the scope of the 
novel concepts of the present invention. 
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_ ‘I claim as my invention: 
1. In an anti-surge and anti-pulsating assembly, a cas 

ing for connection in a pipe line to which liquid is forcibly 
pumped, said casing divided into two compartments by 
?exible diaphragms, one of said compartments having 
an inlet and outlet opening for liquid and forming, a 
liquid passageway therethrough, an elastomer in the 
other of said compartments and completely ?lling said 
compartment between the diaphragm and the wall of the 
casing, said elastomer being a one-piece resilient member, 
aVby-pass means for connection to said pipe line on the 
upstream side of said casing and to the liquid source, 
and a connection between said diaphragm and said by 
pass means to actuate the latter by the former upon a 
pressure surge of liquid, whereby actuation of said by— 
pass means eliminates surging of the liquid and the resil 
iency of said elastomer eliminates pulsating of the liquid 
before leaving the liquid passageway. 

2. In an anti-surge and anti-pulsating assembly, a cas 
ing for connection in a pipe line to which liquid is forcibly 
pumped, said casing divided into two compartments by a 
?exible diaphragm, one of said compartments having an 
inletand outlet opening for liquid and forming a liquid 
passageway therethrough, an elastomer in the other of 
said compartments and completely ?lling said compart 
ment with the diaphragm and the walls of the casing, 
said elastomer being a resilient one-piece member, a by 
pass ?tting supported on said casing and having a liquid 
passage therein, a check valve controlling ?ow through 
the by-pass passage, and an actuating element extending 
through an opening in said elastomer and between said 
diaphragm and said check valve whereby movement of 
the diaphragm on a pressure surge of liquid actuates said 
check valve; whereby actuation of said check valve elim 
inates surging of the liquid and the resiliency of said 
elastomer eliminates pulsating of the liquid before leav 
ing the liquid passageway. 

3. In an anti-surge and anti-pulsating assembly, a cas 
ing for connection in a pipe line through which liquid is 
forcibly pumped,’ said casing‘ divided into two compart 
ments by a ?exible diaphragm, one of said compartments 
having an inlet and outlet opening for liquid and forming , 
a liquid passageway therethrough, an elastomer in the 
other of said compartments and completely ?lling said 
compartment between the diaphragm and the wall of the 
casing, said elastomer being a resilient one-piece member 
having a'central bore extending between the upper and 
lower surfaces thereof, a by-pass ?tting supported on the 
exterior of said casing and having a liquid passage there 
in, a check valve controlling ?ow of liquid through the 
by-pass' passage, an actuating rod extending through said 
bore in said elastomer and between said diaphragm and 
said check valve whereby movement of the diaphragm 
on a pressure surge of the liquid in the liquid passage 
way actuates said check valve, and whereby actuation of 
said check valve eliminates surging of liquid and the 
resiliency of said elastomer eliminates pulsating of the 
liquid before leaving the liquid passageway. 

4. In an anti-surge and anti-pulsating assembly for a 
pipe line, a hollow casing divided into three compart 
ments by a pair of parallel ?exible diaphragms spaced 
apart and extending transversely of said casing, the inter 
mediate compartment having inlet and outlet openings 
for liquid and forming a liquid passageway therethrough, 
a one-piece elastomer arranged in the second of said 
compartments, a one-piece elastomer with a central bore 
therein arranged in the third of said compartments, said 
elastcrners ‘being resilient and each ?lling the entire space 
in each of said compartments between the diaphragm. 
adjacent thereto and the walls of said casing, a by-pass 
?tting supported upon the exterior of said casing adjacent 
the wall forming part of said third compartment, said by 
pass ?tting having a liquid passage therein, a check valve 
controlling flow of liquid through the by-pass passage, 
an actuating rod extending through said bore in said 
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elastomer in said third compartment and between said 
diaphragm and said check valve whereby movement of 
the diaphragm adjacent said actuating rod due'to a pres 
sure surge of the liquid in the liquid passageway actuates 
said check valve, and whereby actuation of said check 
valve allows the liquid to‘?ow through the by-pass passage 
eliminating surging of liquid and the resiliency of both of 
said elastomers eliminates pulsating of the liquid in the 
liquid passageway between the diaphragms before the 
liquid leaves the liquid passageway. 

5. in anti-surge and anti-pulsating assembly for a 
pipe line,'alcasing having a ?uid passage therethrough, a 
fluid inlet and an outlet on opposite sides of said casing, 
a pair of vertically spaced ?exible diaphragms transversely 
assembled in said casing de?ning therebetween a part of 
said fluid passage, said diaphragms responsive to pres 
sure surges of liquid ?owing through said passage, a pre 
formed elastomer assembled between each of said di 
aphragms and the wall of the casing adjacent thereto, said 
elastomers being resilient and completely ?lling the space 
between the dry side of the diaphragms and the casing 
walls, a by-pass controlling means assembled vertically 
and centrally above said‘casing and secured thereto, said 
by-pass means'havi'ng a valve therein controlling ?ow of ' 
?uid through said by-pass', a control rod' extending from 
the dry side of the upperdiaphragm through the elastomer 
and exterior casing wall above said diaphragm and into 
said ?tting to actuate said valve, said control rod mov 
able with said upper diaphragm and the yielding of the 
elastomer adjacent thereto, whereby actuation of said 
by-pass control means eliminates surging of ?uid and 
the two elastomers eliminate pulsations of the liquid be 
fore leaving the liquid passageway. ’ ' ' 

6. In an anti-surge and anti-pulsating assembly for a 
pipe line, a casing having a ?uid passage therethrough, 
a ?uid inlet and ‘an outlet on opposite sides of said casing, 
a pair of vertically spaced ?exible diaphragms transverse 
ly assembled in said casing de?ning therebetween a part 
of said ?uid passage, said diaphragms ‘responsive to pres 
sure surges of ?uid ?owing‘th'rough said passage, a pre 
formed‘ elastomer assembled ‘between each of said di 
aphragms and the wall of said casing adjacent thereto, 
said elastomers being resilent" and completely ?lling the 
space between the dry‘sides of the diaphragr'ns ‘and the 
casing walls, a by-pass vcontrolling means assembled 
vertically and centrally above said casing and secured 
thereto, said ‘by-pass means having‘ a valve therein con 
trolling ?ow of ?uid through said by-pass,_a control rod 
extending from the dry side of the upper diaphragm 
through the elastomer and exterior casing wall above said 
diaphragm and into said ?tting to actuate said valve, said 
control rod movable with said upper diaphragm and 
the yielding of the elastomer adjacent thereto, and 

, adjustable means for moving said by-pass means relative 
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to said central rod to selectively'vary the pressure neces 
sary to actuate said valve, whereby said by-pass means 
eliminates surging of the liquid and the resilient 
elastomers on the dry sides of each diaphragm resisting 
movement thereof in a direction toward enlargement of 
said passage. ' 

7. In an anti-surge and anti-pulsating, assembly for a 
pipe line, a casing having a ?uid passage therethrough, 
a ?exible diaphragm de?ning a part of said passage and 
responsive to pressure surges in the ?uid ?owing through 
said passage, a by-pass ?tting supported on said casing 
exteriorly thereof, said ?tting having a by-pass therein, 
a valve controlling ?ow through said by-pass, a control 
rod extending from the dry side of said diaphragm 
through said casing and into said ?tting to actuate said 
valve to prevent surging of the ?uid ?owing through said 
?uid passage, and a preformed one-piece elastomer com 
pletely ?lling the cavity between the dry side of said di 
aphragm and the casing wall to yieldingly resist valve 
actuating movement of said diaphragm and to prevent 
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pulsating of the ?uid ?owing through said ?uid passage 
way. 

8. In liquid spraying apparatus, a source of liquid, a 
pipe line from said source, a pump in said line, a casing 
in said line having a ?ow passage therethrough, a pair 
of vertically opposed ?exible diaphragms in said casing 
and de?ning therebetween a part of said ?ow passage, 
the upper diaphragm de?ning the bottom wall of an up 
per cavity in said casing, the lower diaphragm de?ning 
the upper wall of a lower cavity in said casing, a pre 
formed elastomeric means ?lling the entire cavity on the 
dry side of each diaphragm and yieldingly resisting move 
ment of the diaphragm in a direction to enlarge said flow 
passage, a by-pass ?tting connected to said source and to 
said pipe line between the pump and said casing, valve 
means controlling ?ow through said ?tting, and a control 
rod for said valve means leading from the upper dia 
phragm to said ?tting through the elastomer means in 
the upper cavity for response to the movement of said 

’ upper diaphragm, whereby said by-pass eliminates surg 
ing and said two elastomeric means yieldingly resist 
ing diaphragm movements and tending to eliminate pulsa 
tions of the ?uid passing through said ?ow passage. 

9. In an anti-surge and anti-pulsating device compris 
ing a hollow casing vformed in three sections, said sections 
embodying a mid-section and a wall section assembled in 
opposite sides thereof, a ?exible diaphragm disposed be 
tween each of said wall sections and said mid-sections, 
means for securing the three sections and said diaphragms 
together, a one-piece resilient elastomer disposed within 
each wall section and ?lling the entire area thereof, each 
of said resilient elastomers in contact with one of said 
diaphragms, means for connecting the mid-section in a 
pipe line through which liquid is forcibly pumped, a by 
pass ?tting supported on the exterior of one of said wall 
sections and having a liquid passage therein, a check 
valve controlling the ?ow through the by-pass passage, 
and a controlling rod actuated by one of said diaphragms 
when actuated by liquid passing through said mid-section, 
said resilient elastomers yieldingly, resisting movement 
of said rod and the diaphragms by pressure surges of 
liquid in said mid-section, whereby actuation of said check 
valve permits lay-passing of liquid and eliminates surging 
of the liquid while the elastomers eliminate pulsating of 
the liquid before said liquid leaves said mid-section. 

10. In an anti-surge and anti-pulsating device for spray 
ing apparatus, a source of liquid, a pipe line from the 
source, a pump in the line, a hollow casing in said line, 
a casing formed in a plurality of sections, said sections 
including a mid-section embodying a substantially vertical 
wall closed by an upper and lower wall formed of ?exible 
diaphragms assembled therewith, means for connecting 
said mid-section in said pipe line through which liquid is 
forcibly pumped, a top pan shaped section secured above 
and to said mid-section, a bottom pan shaped section 
secured below and to said mid-section, each of said pan 
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sections ?lled with a ?exible preformed panéshaped 
elastomer, a by-pass‘?tting on the exterior surface of said 
top section, ‘and a by-pass'?tting connected, to said source 
of the liquid, and to said pipeline between the pump 
and said casing, valve means controlling ?ow of liquid 
through said by-pass ‘?tting, a'control rod for actuating 
said valve extending through said upper section and the 
elastomer therein and contacting and movable with said 
diaphragm forming the upper wall of said mid-section, 
both of said elastomers resisting movement of said dia 
phragms by pressure surges of the liquid passing through 
said mid-sections, and adjustable means for moving said 
?tting relative to said control rod to selectively vary the 
pressure necessary to actuate said valve means; whereby 
said by-pass ?tting andisaid elastomers in each of the top 
and bottom sections will prevent surging and pulsations 
of the liquid leaving the mid-section. 

11. In a liquid spraying apparatus, a source of liquid, 
a pipe line from said source, a pump in said line, a hollow 
casing in said line having a flow passage therethrough, 
said casing consisting of three parts, two parts substan 
tially pan shaped and a third part formed with vertical 
side walls, each of said pan shaped parts formed with a 
peripheral ?ange, said third part formed with a peripheral 
?ange at each end thereof, a ?exible diaphragm disposed 
between each of said pan shaped parts and said third part 
and each diaphragm having its peripheral ?ange clamped 
between the peripheral ?anges of said parts, means passing 
through the ?anges to secure the diaphragms and parts 
together, a pan shaped elastomer disposed in each of the 
pan shaped parts and adapted to till the space therein and 
be in contact with one of said diaphragrns, a by-pass 
?tting mounted upon the external surface of one of said 
pan shaped parts and connected by ?exible tubes to said 
source of liquid and to said pipe line between the pump 
andsaid third part of said casing, valve means controlling 
?ow of liquid through said by-pass ?tting, a control rod 
for actuating said valve extending through said pan 
shaped part- supporting said by-pass ?tting and through 
the elastomer in said part and said rod contacting and 
movable with the diaphragm associated with said part, 
both of said elastomers resisting movement of said dia 
phragrns by pressure surges of the liquid passing through 
said third part; whereby said by-pass ?tting and said 
elastomers in the dry parts will prevent surging and 
pulsating ofthe liquid leaving the wet third part of the 
hollow casing. > . 
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