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1. 
This invention relates to sand blast control 

valves preferably in the form of nozzles or the 
like. 

Conventionally, in sand blasting the control 
device for the blast has been located at or near 
the sand blast machine. It is preferable that 
the volume of the blast be controlled at the nozzle. 
Accordingly, this invention has among its objects 
the provision of a valve or nozzle suitable for 
sand blasting and capable of being regulated, shut 
off and/or turned on by the operator holding the 
sand blast hose. 
Another object of the invention is the provision . 

of a new and improved sand blast control valve. 
Another further object of the invention is the 

provision in a new and improved sand blast con 
trol nozzle of new and improved water injection 
eaS. - : ; 

Another further object of the invention is the 
provision, in a new and improved sandblast noz 
zle, of positive shut-off and/or snap action turn 
On eaS. 

Another further object of the invention is the 
provision in a sand blast valve of the desired 
character described of new and improved manip 
ulatable adjustable means for controlling the 
blast. 
Other objects of the invention include provision 

of new and improved axially manipulatable 
means for governing the flow of the blast of air 
and sand or the like with or without water, and 
of a valve of simple construction formed of a 
minimum of readily replaceable parts, each 
adapted for maximum effectiveness of operation 
and which are resistant to the scouring and 
erosive action of the blasted material. 

It is also among the specific objects of the in 
vention to provide a new and improved body for 
a sand blast valve, a new and improved rubber 
lining means therefor and a new and improved 
valve mechanism optionally comprising a portion 
of said lining means. . " 
The invention likewise contemplates improve 

ments in valve devices heretofore contemplated 
for generally similar purposes. . . 

Other and further objects and advantages of 
my invention Will become apparent, from the 
drawings and the specifications relative thereto. 
In the drawings: - 
Figure 1 is a sectional view of a preferred form 

of sand blast valve embodying this invention, the 
valve being closed. . . . . . . . . 

Figure 2 is another sectional view of the wave 
similar to Figure 1, the operative parts thereof 
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likewise showing the parts in 

being shown in a different functional but closed 
relationship. 

Figure 3 is another view similar to Figure 1, 
a different func 

tional and open relationship. . . . 
Figure 4 is a sectional view taken as on a line 

'4-4 of Figure 3. 
Figure 5 is a sectional view of another form of 

valve embodying this invention. 
Figure 6 is a sectional view taken as on a 

line 6-6 of Figure 5. 
Figure 7 is a sectional view of a further modi 

fied form of valve embodying this invention. 
Figure 8 is another further modified form of 

this invention in sectional view. 
Figure 9 is a Sectional view taken as on a line 

9-9 of Figure 8. 
Referring more particularly to the drawings, 

there is illustrated by way of example, but not 
of limitation, a control valve, generally desig 
nated by the numeral 20, secured in any conven 
tional manner to a flexible rubber hose 22, as by 
Set Screws. 23 provided in any desired number 
therearound. w 

The valve 20 preferably comprises a body 25 
of cylindrical form including a plug. 26 secured 
within the body as by set screws 27. The plug 
26 is threaded as at 28 to permit the axial thread 
ed insertion of a complementarily threaded noz 
zle 30 formed as with raised male threads 3. 
The body 25 of the valve is fitted with a pref 

erably replaceable rubber lining 33 which makes a 
tight fit around its circumferential periphery 34 
with the inner walls 35 of the body 25. 
The liner 33 is formed as with a rearwardly ex 

tending portion 36 communicating directly with 
the interior 37 of the hose or the like 22 and a 
preferably forwardly extending portion 38. At 
its forward end 39 the liner is most desirably 
stepped and abuts a rubber collar 40 formed sepa 
rately therefrom for convenience of manufac. 
ture, said collar having a rearwardly directed an 
nular preferably flared cavity 42 for the receipt 
of the rearmost portion 43 of the nozzle, 30. 
The collar 40 is fluid tight around the nozzle 
portion 43 and is shaped to promote the least 
amount Offiuid friction. , 

The liner 33 includes, integrally therewith, a 
flexible diaphragm 44 including central solid por 
tions 45, 48 and axially directed ports 46 of 
suitable hydrodynamic shape communicating be 
tween the rearward and forward sides of the 
valve. Said ports 46 are preferably uniformly dis 
tributed circumferentially of the axis of the valve. 

5 and are of any desired shape preferably to Offer 



3. 
the least possible resistance to a flow there 
through. A rear Wardly directed thickened and 
suitably streamlined portion 48 may be formed 
integral with the central portion 48 of the dia 
phragm. 
The nozzle 39 is preferably formed with a 

flared opening 50 and a central bore 5 continu 
ous therewith and is lined with a hardened layer 
53 Such as tungsten carbide. v 
The rearmost end 43 of the nozzle is adapted 

to seat against the central portion 48 of the dia 
phragm 44 in at least one operative position of 
axial extension of the nozzle within such body 
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4. 
pair or replacement. But particularly the ring 
40 and the liner 36 may be axially withdrawn 
from the body 25 as through removal of the valve 
from its connection with the hose 22 or by re 
moval of the plug 26 and thereby replaced when 
WO. 
In the embodiment of Figures 5 and 6 a wave 

generally designated at 00 may be threadedly ol 
otherwise secured to hoses or pipes of and 92 
connected to a source and outlet respectively of 
air, water, oil, or other fluid carrying suspended 
material such as sand, grit, dirt, or the like. 

wherein the valve is closed (c. f., Figures 1 and . . 
2). 
The normal fluid pressure from the hose 22 

against the back side of the diaphragm distorts 
or flexes the diaphragm as at 55 forwardly (Fig 
lure 2) causing the same to seat against the end 

The normal unflexed position : 43 Of the nozzle. 
of the diaphragm is shown in Figure 3. The re 
silient forces Within the diaphragm resisting de 
flection cause the same to snap closed suddenly 
against the end 43 of the nozzle when the dia 
phragm is moved close to the end 54 of the noz 
zle. . : . . . . . . . 
The valve is also Suddenly opened (i.e., with 

a "snap') releasing the full force of the sand blast 
as the nozzle is moved axially away from the dia 
phragm, as by unthreading movement of the 
nozzle. . . . . . . . 
In the above described Snap action of the dia 

phragm when the nozzle 30 is axially moved 
within the body relative to the diaphragm, a 
point is reached in which the diaphragm sud 
denly Snaps closed against the end 54 of the noz 
zle. Such Snap action is effected instantaneously 
so that the full blast is suddenly released or it 
is equally suddenly stopped. No dribbling of sand 
and/or water or other conveyed material there.- : 
by occurs. ... . . . . . . ; ... . . . . 

. . The path of the blast is from the hose 22 
, through the end portion 36 of the liner 33, the 
ports 46, the annular tapered Surge chamber 5, 
through the tapered opening 50 and bore 5 of 
the nozzle. . . . . . . . . . . . . 
A hose 60 conducts fluid, such as water, into 

the nozzle 39 through a needle valve 6, and a 
nipple 62 passing: through the Wall of the body 
25 with clearance to permit slight lateral and 5 
tilting novement thereof when the diaphragm 
flexes. The interior 63 of the nipple is formed 
with an extension 64 providing an orifice 65. Co 
axial with the nozzle and projecting thereinto 
for introducing a jet or spray of water or the like : 
at the most propitious time and position when 
using the nozzle for a cement gun or otherwise for 
wetting the blasting agent. 

It is preferable'...that the hydro-dynamics of 
the nozzle be enhanced by extending the central 
part of the diaphragm forwardly to form a coni 
cal portion 66 around the extension 64. 

In order to disassemble the valve the nozzle 30 
may be merely axially removed by unthreading 
and may then be replaced or repaired:as desired. 
Furthermore, a nozzle containing a different sized 
bore may be substituted. In this manner, the 
nozzle, which tends to be eroded internally 
usually prior to the wearing out of the other parts, 
-particularly the body 25, may be replaced with 
out discarding the relatively unworn balance of 
the valve. . . . . . . . . . . . . . . . 
: The plug 26 may be removed through removal 

sof the set screws 2 whereupon the liner 33 may 
be axially withdrawn from the body 25 for re 

The valve body iO3 may be substantially globe 
shaped. A stem 04 may be threadedly or slid 
ably inserted as through a bore O5 (threaded as 
shown), formed in the body fo3 and axially 
manipulatable as by a handle 96 of a threaded 
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type or of a quick-acting or lever type. By a 
- ball and socket or equivalent connection 07, axial 
movement of the stem f G4 may be transmitted 

: through core. f 08 to a rubber diaphragm 99 
formed integral with a liner f0. The diaphragm 
09 can include a forwardly directed tapered valve 

portion f having a preferably fluted exterior 
surface f2 adapted to be compressed in seating 
against an annular seat f3. formed as by a. 
tapered bore i.f4 in the end 5 of the outlet pipe 
ff G. The pipe f8 and the pipe O2 may be in 
tegral or may be formed of separate portions so 
that the pipe 6 is a replaceable insert for the 
valve. Also, the seat 3 and diaphragm, 109 
may be set at an angle relative to the axis of the 
valve corresponding to that of the stem 104 so 
that such stem is approximately normal to the 
plane of the diaphragm and seat and is axially re 
lated to them. . . . . . . . . . . . . . . . . . . 
... The flow of fluid containing suspended ma 
terial is through the pipe O into the interior 
f 8 of the valve body O3 provided with its pref 
erably replaceable rubber, lines 0, thence 
through ports 9 in the liner to the forward side 
of the diaphragm which may in part form an 
annular surge chamber 20 whence the material 
is passed through the pipe i? 6 between the seat 
f4 and the tapered valve element of deformable 
rubber-or similar material 2. . . . . . . - 
The valve may be forcibly closed against sus 

pended material carried by the fluid without in 
jury, to the valve or its parts. The fluted core 
like valve portion f2, being capable of compres 
sion, is Smashed against the seat 3. Due to the 
lining and integral diaphragm construction 
which is resistant to erosion, the valve possesses 
a particularly long life and high service quali 
ties and is adapted for use in sand blasting as 
well as for conducting other fluids containing 
Suspended matter. The fluted arrangement of 
the cone-shaped seat f 2 facilitates the break 
ing away thereof from the seat-annulus 4. 

*60 - 
comprises a body 51 secured to a hose or pipe 
In the embodiment of Figure 7. a valve 50 

152, a liner 53 of rubber or other suitable de 
formable resilient material and a nozzle 54. 
The body 15 may have a rounded end 55 

which is thickened for threading at 56 to ac 
commodate the male threads 57 upon the nozzle. 
The liner 53 may as in the previous embodi 

ments likewise be formed with an integral dia 
phragm or partition 58 including ports 59 
Communicating between a rearmost chamber 6) 
and a foremost chamber 6 f, the latter defining 
a Surge chamber. The diaphragm f 58 may be 
deformable axially as in the preceding embodi 
ments and may be provided with an iron core 62 
into which a rod G3 is threaded at its end 64. 
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'The foremost end 65 of the rod is deformed in 
a manner known to those skilled in the art for 
regulating the nature of the stream emitted from 
the end 66 of the nozzle. In the instant embodi 
ment axial movement of the nozzle relative to 
the body through the threads 56 and 57 causes 
the rear or innier end 68 of the nozzle to engage 
against the forwardly directed cone 69 on the 
diaphragm 58 for the regulation of the volume 
or quantity of the flow. A rearwardly directed 
cone 70 formed on the diaphragm 58 provides 
a more or less streamlined appearance for the 
diaphragm minimizing the effectiveness, if de 
sired, of any Snap action of the diaphragm by 
permitting, a more gradual adpustment of the 
amount of fluid volume issuing through the 
nozzle. As illustrated, any Snap action, due to 
the thickness of the diaphragm, is only slight. 
The end 66 of the nozzle is adjustable, as by 

threading at , for extension from the main 
body of the nozzle 54, in order to control the 
nature of the emitted Stream. 
Thus a spray may be had, or a relatively heavy 

stream by adjusting the end f6 relative to the 
end 65 of the rod, the volume being separately 
controlled by axial adjustment of the main 
nozzle body as by the threads 56, 57. 

For abrasive materials carried in the fluid, a 
liner as of tungsten carbide f72 is provided within 
the bore 73 of the nozzle. - 
As heretofore explained, the replaceable rubber 

liner 53 minimizes the erosion due to abrasive 
action within the body 5 of the valve. The 
nozzle 54, including the end or tip f66, the liner 
53, and the valve body 5, 
63, are replaceable. 
In the embodiment of Figure 8 the valve 20 

comprises a body 20, a forward plug 202 keyed 
thereto as by screws 23, a nozzle 204 axially 
threadable within the plug 292 and a rubber liner 4 
205. 
The rubber liner comprises a body portion 285 

and a diaphragm 207 formed. With a passageway 
208 defining an orifice 209 connected with a hose 
20 leading as to a source of water. - 
The nozzle 204 may be constructed as in the 

previous embodiments, particularly as in the emi 
bodiment of Figures 1 through 4 and is similarly 
adapted to engage against the diaphragm 207 or 
the cone-shaped forward projection 2f thereof 
as and for a valve or regulating mechanism, with 
or without snap action. - ... 
The incoming fluid through the hose 2.0 may 

be adjusted as by a needle or other valve 22 from 
which it is directed under pressure through the 
Orifice. 209 into the bore 23 of the nozzle 204. 
Thus it may readily be picked up by the incom 
ing relatively dry air and sand customarily de 
livered by the hose 24. Such dry sand and air 
is fed through ports 26 formed in the diaphragm 
207, Such ports being relatively tapered inwardly 
and for Wardly to provide a more direct and 
streamlined passage for the dryingredients from 
the hose 24 to the nozzle 286, thereby practically 
omitting the surge chamber provided in the other 
embodiments as at 25. : 

Obviously, the water injector System through 
the Orifice 209 will not be operative unless the 
water pressure is sufficient to overcome the pres 
sure of the air and other dry ingredients 2-4 
through the ports 216 and the bore 2 3 of the 
nozzle, having due regard for any venturi effect 
occasioned by the construction of the parts at 
and around the orifice 299. 
By the instant construction, an excellent co 

as well as the rod 3 
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mingling of the dry and wettingredients is QC 
casioned, and the resultant valveis well adapted 
for use as a dry blast or wet blast control. . . . 

It may be noted that the radially inserted in 
jector pipe 220 including the axially directed ex 
tension thereof 22 leading to the orifices. 209 
would, if made of metal or other inflexible na 
terial, prevent the axial movement or deforma 
tion of the diaphragm for the Snap-action Open 
ing and closing of the valve as aforesaid...There 
fore, if the Snap action be desired in the instant 
valve, the passageway 208 may be formed directly 
in the diaphragm 207 or said passageway may be 
lined with a flexible metal conduit or with a flex 
ible sheath of rubber of the like material. Pref 
'erably: the opening .209 should be fairly : Well 
formed of relatively. hard stock to improve its 
function as an Orifice. . . . . . . . ". . . 
The nozzle 204 may have a removable tip 226 

which together with the main body 22 of the 
nozzle comprise a holder or chamber for the con 
finement of a plurality of annular bodies or 
washers, as of plastic, 228 positioned in abutting 
coaxial relationship to, one another within the 
nozzle 225. The first of such bodies 228 is held 
firmly against axial movement by means of the 
shoulder 229 formed in the tip 226 of the nozzle 
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while the rearmost of such washers. 239 is like 
wise clamped and firmly held by means of the 
annular shoulder 23f formed adjacent the nozzle 
inlet 232. The bodies 228 may be formed as 
annuli or as radially separated liner segments. 
Threads 233, for example, may be provided on the 
nozzle adjacent its inlet. 232 for Securing the 
nozzle adjustably to a valve body as in the pre 
vious embodiments. . . . . . . 
While turbulence of the fluid passing through 

the ports formed in the diaphragm of the various 
embodiments of the valves herein described is 
sometimes desirable, it is of equal and probably 
greater importance to avoid such turbulence as 
would drive the particles suspended to the incom 
ing fluid laterally against the: interior of the 
nozzle or pipe, comprising the valve-outlet. Since 
such lateral movement tends: to cause: undue 
erosion of the interior of the nozzle; or outlet pipe, 
the degree of turbulence can be regulated to. 3, 
large extent by appropriate streamlining of the 
cones formed upon the inlet or outlet side of the 
diaphragm, or both. ... Likewise, the size and shape 
of the ports through the diaphragm, including 
the intervening diaphragm material between 
ports, is of importance and is often-critical in 
achieving an optimum streamlined and unob 
structed passage of the fluid, such as air and 
sand. ; : . . . . . . . . . . . . . . . . 
The form and construction of the various 

nozzles and outlet pipe herein illustrated and de 
scribed are not intended to relate-only to the 
particular embodiment in which they are shown 
but may to a large extent be rendered inter 
changeable through modification within the skill 
of one familiar with the art of valve construc 
tion. . . . . . . . . . . . . . . . 

This invention features the provision of a new 
and improved valve suitable for controlling, stop 
ping and starting the flow of a fluid containing 
abrasive or other suspended foreign matter. It 
likewise features: the provision of a perforated 
preferably flexible diaphragm having a Solid cera 
ter axially disposed in a conduit having an end 
seatable against the solid center of the diaphragm 
as and for the valve means perse, the conduit 
being axially adjustable. It likewise features the 
provision of a diaphragm having an optionally 
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adjustable preferably snap action for instanta 
neously turning on and shutting of the full force 
of the desired fluid stream. In addition, the 
invention features the provision of a new and 
improved axially disposed liquid injector of maxi 
mum effectiveness, an optional cone-shaped sub 
stantially streamlined central diaphragm por 
tion, and replaceable rubber or hardened parts or 
the like. 

While. I have herein shown and described Inly 
invention in what I have conceived to be the most 
practical and preferred embodiment, it is recog 
nized that departures may be made therefrom 
within the scope of my invention, which is not 
to be limited to the details disclosed herein, but 
is to be accorded the full scope of the claims So 
as to embrace any and all equivalent devices. 
The invention having been herein described, 

what I claim as new and desire to Secure by 
letters Patent is: 
1. In a valve, for the control of a fluid contain 

ing an abrasive Such as Sand, and including a 
hollow valve body, rubber liner means disposed 
within the body substantially lining the interior 
thereof, a fluid inlet, and a fluid outlet Spaced 
from the fluid inlet, said liner means including a 
resilient diaphragm extending across the interior 
of the body between said inlet and said outlet, 
nozzle means in the outlet axially extensible 
within the body, the inner end of said nozzle being 
adapted to move relatively toward and away from 
the diaphragm and being further adapted to Seat 
and close against the diaphragm in at least one 
position of axial extension of the nozzle, said 
diaphragm being formed with passageways Com 
municating between opposite sides of the dia 
phragm to permit a fluid normally to pass from 
the inlet to the outlet of the valve, and includ 
ing a solid central portion adapted to seat against 
said nozzle to close the same. ; 

2. In a valve, for the control of a fluid contain 
ing an abrasive such as sand, and including a 
hollow valve body, rubber liner means disposed 
within the body substantially lining the interior 
thereof, a fluid inlet, and a fluid outlet Spaced 
from the fluid inlet, said liner means including a 
resilient diaphragm extending across the interior 
of the body between said inlet and said outlet, 
nozzle means in the outlet axially extensible 
within the body, the inner end of said nozzle 
being adapted to move relatively toward and away 
from the diaphragm and being further adapted 
to seat and close against the diaphragm in at 
least one position of axial extension of the nozzle, 
said diaphragm being formed with passageways 
communicating between opposite sides of the dia 
phragm to permit a fluid to pass from the inlet 
to the outlet of the valve, said diaphragm being 
deflectable and having a portion adapted to seat 
against the inner end of the nozzle when said 
nozzle end is moved in a position of proximity to 
the diaphragm under the influence of fluid pres 
sure passing from the inlet to the outlet. 

3. In a valve for the control of a fluid contain 
ing an abrasive such as Sand, and including a 
hollow valve body, rubber liner means disposed 
within the body substantially lining the interior 
thereof, a fluid inlet, and a fluid outlet spaced 
from the fluid inlet, said liner means including a 
resilient diaphragm extending acroSS the interior 
of the body between said inlet and said outlet, 
nozzle means in the outlet axially extensible 
within the body, the inner end of said nozzle being 
adapted to move relatively toward and away from 
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8 
and close against the diaphragm in at least One 
position of axial extension of the nozzle, said 
diaphragm being formed with passageways com 
municating between opposite sides of the dia 
phragm to permit a fluid to pass from the inlet 
to the outlet of the valve, said diaphragm being 
defectable and adapted to seat with a Snap 
against the inner end of the nozzle when said 
nozzle end is moved into a position of proximity 
to the diaphragm under the influence of fluid 
pressure passing from the inlet to the outlet. 

4. In a valve for the control of a fluid contain 
ing an abrasive Such as Sand, and including a 
hollow valve body, rubber liner means disposed 
within the body substantially lining the interior 
thereof, a fluid inlet, and a fluid outlet spaced 
from the fluid inlet, said liner means including 
a resilient diaphragm extending across the in 
terior of the body between Said inlet and said 
Outlet, nozzle means in the outlet axially ex 
tensible within the body, the inner end of said 
nozzle being adapted to move relatively toward 
and away from the diaphragm and being further 
adapted to Seat and close against the diaphragm 
in at least one position of axial extension of the 
nozzle, said diaphragm being formed with pas 
SageWays communicating between opposite sides 
of the diaphragm to permit a fluid to pass from 
the inlet to the outlet of the valve, said diaphragm 
being deflectable and adapted to seat with a snap 
against the inner end of the nozzle when said 
nozzle end is moved into a position of proximity 
to the diaphragm under the influence of fluid 
preSSure passing from the inlet to the outlet, said 
diaphragm being caused to snap open away from 
Said nozzle upon axial extension of said nozzle 
in said outlet away from Said diaphragm against 
Said fluid pressure on account of the inherent 
resilience of the diaphragm. 

5. A valve as characterized in claim 4, includi 
ing manually operable control means normally 
restraining said diaphragm from said seating or 
opening movement, but manually operable to 
permit said deflection of said diaphragm toward 
and away from the inner end of the nozzle to 
close or open the same as desired. 

6. A valve as characterized in claim 4, said 
diaphragm being formed with a substantially 
cone-shaped projection coaxial with the inlet 
and outlet adapted to seat in the outlet in a closed 
position of the valve. 

7. A valve as characterized in claim 4, manu 
ally adjustable means for urging said diaphragm 
toward and away from the inner end of the 
nozzle to close or open the same as desired. 

8. A valve as characterized in claim 1, water 
injection means, including a passageway formed 
within the diaphragm, said passageway including 
an orifice directed into the inner end of said 
nozzle, whereby water may be supplied to a fluid 
passing from the inlet to the outlet of the valve, 
and manually controllable means in the water 
injector means for controlling the flow of water 
through said orifice. 

9. In a valve for the control of a fluid contain 
ing an abrasive Such as sand, and including a 
hollow valve body, a fluid inlet, and a fiuid outlet 
in coaxial alinement on opposite sides of the 
valve body, said liner means including a dia 
phragm extending across the interior of the body 
between Said inlet and said outlet substantially 
normal to the axis thereof, nozzle means in the 
outlet axially extensible within the body, the 
inner end of Said nozzle being adapted to move 
relatively toward and away from the diaphragm 
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and being further adapted to seat and close against 
the diaphragm, said diaphragm being formed 
With passageways communicating between Oppo 
site sides of the diaphragm to permit a fluid to 
pass from the inlet to the outlet of the valve, Said 
diaphragm being deflectable and adapted to Seat 
With a snap against the inner end of the nozzle 
under the influence of fluid pressure passing from 
the inlet to the outlet, said diaphragm being 
caused to Snap open a Way from Said nozzle upon 
axial extension of said nozzle in Said outlet away 
from Said diaphragm against Said fluid pressure 
on account of the inherent resilience of the dia 
phragm. 

10. The structure of claim 9 further character 
ized by Water injection means including a pas 
sageway formed within the diaphragn, said pas 
Sageway including an Orifice directed into the 
inner end of said nozzle whereby Water may be 
Supplied to a fluid passing from the inlet to the 
outlet of the valve and manually controllable 
means in the Water injector means for control 
ling the flow of water through said orifice. 

11. In a fluid controlled valve of the chair 
acter described comprising a valve body, a fluid 
inlet in the body and a fluid outlet on the oppo 
Site side of the valve frolin said inlet including a 
nozzle axially adjustable within such outlet, a 
rubber diaphragm extending across the valve 
body between the inlet and the outlet, said dia 
phragm having a solid central portion and being 
formed with ports communicating between oppo 
site sides of Said diaphragm in a direction sub 
stantially paralleling axis in the valve, said dia 
phragm being adapted for axial deformation to 
seat against the inner end of the nozzle for closing 
the valve, said diaphragm being normally in a rel 
atively deformed position against the inlet When 
Said valve is closed and being adapted to Snap 
away from said outlet to open the valve upon 
axial extension of the nozzle due to the inherent 
resilience of the diaphragm. 

12. In a fluid controlled valve of the character 
described comprising a valve body, a fluid inlet in 
the body and a fluid outlet on the opposite side 
of the valve from said inlet including a nozzle 
axially adjustable within such outlet, a rubber 
diaphragm extending across the valve body be 
tween the inlet and the outlet, said diaphragm 
having a solid central portion and being formed 
with ports communicating between opposite sides 
of Said diaphragm in a direction substantially 
paralleling axis in the valve, said diaphragm being 
adapted for axial deformation to seat against 
the inner end of the nozzle for closing the valve, 
Said diaphragm being normally in a relatively 
deformed position against the inlet when said 
valve is closed and being adapted to snap away 
from Said outlet to open the valve upon axial 
extension of the nozzle due to the inherent resil 
ience of the diaphragm, said nozzle being replace 
able and comprising a casing, a hard core of 
abrasive resistant material forming the nozzle 
port. 

13. In a fluid controlled valve of the character 
described comprising a valve body, a fluid inlet 
in the body and a fluid outlet on the opposite side 
of the valve from said inlet including a nozzle 
axially adjustable within such outlet, a rubber 
diaphragm extending across the valve body be 
tween the inlet and the outlet, said diaphragm 
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10 
having a solid central portion and being formed 
with ports communicating between opposite sides 
of Said diaphragm in a direction substantially 
paralleling axis in the valve, said diaphragm being 
adapted for axial deformation to seat against the 
inner end of the nozzle for closing the valve, said 
diaphragm being normally in a relatively de 
formed position against the inlet when said waive 
is closed and being adapted to Snap away from 
Said outlet to open the Valve upon axial extension 
of the nozzle due to the inherent resilience of the 
diaphragm, said nozzle being replaceable and 
comprising a casing, a hard core of abrasive re 
sistant material forming the nozzle port, and 
comprising a coaxial stack of plastic washers. 

14. In a valve for the control of a fluid con 
taining an abrasive Such as sand, and including 
a hollow valve body, rubber liner means disposed 
Within the body Substantially lining the interior 
thereof, a fluid inlet, and a fluid outlet spaced 
from the fluid inlet, said liner means including a 
resilient diaphragm extending across the interior 
of the body between said inlet and said outlet, 
nozzle means in the outlet axially extensible with 
in the body, the inner end of said nozzle being 
adapted to move relatively toward and away from 
the diaphragm and being further adapted to seat 
and close against the diaphragm in at least one 
position of axial extension of the nozzle, said 
diaphragm being formed with passageways com 
municating between opposite sides of the dia 
phragm to permit a fluid to pass from the inlet 
to the outlet of the valve, a rod extending from 
the diaphragm axially through the nozzle, a tip 
On the rod and an axially adjustable end on the 
nozzle adapted by coaction to regulate the chair 
acter of the flow from the nozzle. 

15. In a valve, for the control of a fluid con 
taining an abrasive such as sand, and including 
a hollow valve body, rubber liner means disposed 
Within the body substantially lining the interior 
thereof, a fluid inlet, and a fluid outlet spaced 
from the fluid inlet, said liner means including a 
resilient diaphragm extending across the interior 
of the body between said inlet and said outlet, 
Said outlet including a seat, said diaphragm being 
formed with passageways communicating between 
opposite sides of the diaphragm to permit a fluid 
to pass from the inlet to the outlet of the valve, 
Said diaphragm being deflectable and having a 
portion adapted to seat against the seat of said 
outlet when said diaphragm is deflected towards 
and against said outlet seat. 

IAN M. RDLEY. 
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