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The present invention relates generally to a spray valve 
structure, and particularly to spray valve structures of 
the type adapted to be mounted on a canister of liquid 
under gas pressure for spraying the liquid in the form 
of an aerosol. The present disclosure constitutes a con 
tinuation-in-part of my earlier ?led applications, Serial 
No. 416,224, ?led March 15, 1954, and Serial No. 552, 
365, ?led December 12, 1955, both now abandoned. 

In customary aerosol valve constructions, a narrowly 
constricted flow section generally occurs at some point 
along the ?ow path from the liquid reservoir to the valve 
ori?ce. The nature of the liquid substances sprayed by 
such devices is often such that clogging occurs at some 
point of narrow constriction or at the valve ori?ce itself. 

It is a primary object of the present invention, there 
fore, to provide a spray valve structure wherein a slidable 
cleaning pin is moved through the valve ori?ce in a novel 
and automatic manner along an arcuate path upon each 
actuation of the spraying device. 

It is another object of this invention to provide novel 
means for mounting a valve cleaning pin in structures of 
this type whereby lifting of the regulating valve from its 
valve seat simultaneously effects cleaning of the flow pas 
sage and valve ori?ce. 

It is a further object of this invention to provide me 
tering valve means automatically actuated and controlled 
by a valve cleaning pin of the aforesaid type, whereby a 
regulated metered quantity of aerosol will be dispensed 
and the main valve will be cleaned upon each actuation 
thereof. 
With these and other objects in view, my invention con 

sists in the construction, arrangement and combination 
of the various parts of my self-cleaning liquid spray valve 
structure whereby the objects contemplated are obtained 
as hereinafter more fully set forth, pointed out in my 
claims and illustrated in the accompanying drawing, 
wherein: 

Figure 1 is a perspective view of a valve assembly and 
container with a cutaway portion showing the syphon 
tube extending to the bottom of the container; 

Figure 2 is a cross-sectional view in side elevation of 
a spraying valve constructed in accordance with the pres 
ent invention, and showing the valve in a closed ?ow posi 
tion; 

Figure 2a is a horizontal cross-sectional view taken sub 
stantially as indicated along the line 2a-2a in Figure 2; 

Figure 3 is a fragmentary view of a portion of the 
valve structure shown in Figure 2, showing the valve in 
an open flow position; 

Figure 3a is a horizontal cross-sectional view taken sub 
stantially as indicated along the line 3a—3a in Figure 3. 

Figures 4 and 5 are cross-sectional views, similar to 
Figure 2, showing a further embodiment of the present 
invention incorporating an automatic metering valve fea 
ture. 

Referring now more particularly to Figures 1 to 3 of 
numeral 18 to designate a sheet metal container or a 
canister adapted to hold a liquid and a gas under pres 
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sure. The contents of such a canister may consist of 
insecticide, germicide, deodorant, paint or other similar 
liquids to be ‘sprayed in the form of an aerosol. A space 
is provided above the surface of the liquid for Freon or 
other gas under pressure for displacing the liquid up 
wardly through a syphon tube 12. My valve structure is 
substantially similar to that shown in Kochner Patent 
2,600,661, except for the particular mounting of a clean 
ing pin in novel manner, which will be hereinafter de 
scribed in detail. Reference may be had to the aforesaid 
patent for a detailed description of various structural fea 
tures relating to valve constructions of the general type 
illustrated by the present drawing, but not described in 
detail herein. 
The valve includes a collar 14 suitably secured in a 

top opening of the canister 10. The collar 14 is inter 
nally screw-threaded to receive a valve stem 16 having a 
threaded end 17 and a reduced diameter extension 18. 
A packing washer and ‘support means 19 serves to seal 
the valve stem 16 relative to the collar 14. A hinged 
bracket 20 and suitable connecting washers serve to back 
the packing washer 19. 
The bracket 20 provides a pair of upwardly extending 

ears 26 upon which a channel-shaped lever 22 is pivot~ 
ally carried by means of a pin '24. A coil spring 27 pro 
vides laterally extending free ends which engage the le 
ver 22 and the hinged bracket 20‘, respectively. 
A valve sleeve 28 surrounds the extension 18 of the 

valve stem 16. The sleeve 28 is formed with an axial 
bore having enlarged counterbores at its opposite ends. 
A sealing washer 30 is disposed within the lower counter 
bore and serves to secure the sleeve in axially slidable re 
lation to the extension 18. A sealing disc 32 is carried 
in ?xed relation within the upper counterbore of the 
sleeve 28, and cooperates with a valve seat 33 at the ter 
minal end of the valve stem extension 18. A cap por 
tion or body shank 34 is ?xedly secured to the upper end 
of the sleeve 28 and provides a means for attaching the 
sleeve 28 to the lever 22. 

It will be apparent that movement of the valve sleeve 
28 upwardly about the valve stem extension 18, from the 
closed valve position shown in Figure 2 to the open valve 
position shown in Figure 3, will effect a valving opera 
tion for dispensing liquid in an aerosol spray. An an 
nular ?ow passage 36 communicates with the valve seat 
33 to permit ?ow of gas and liquid outwardly through 
a discharge port 37. 
The valve stem extension 18 is formed with a longi 

tudinally extending tubular flow passage 40 of restricted 
diameter. A cleaning pin 42 is adapted to extend through 
the flow passage 40. The relative diameters of the pin 
42 and the passage 40 are predetermined to provide a 
restricted flow passage therebetween (indicated at 43 in 
Figure 2a) of suitable cross-sectional area for effecting a 
metering of fluid flow when dispensed as desired. 
The sealing disc 32 is preferably formed of relatively 

hard rubber or the like, and receives centrally there 
through the upper end of the cleaning pin 42. The seal 
ing disc 32 tightly engages the cleaning pin 42 and ?xedly 
holds it in perpendicularly downwardly extending rela 
tion therefrom. The upper end of the cleaning pin 42 
terminates in an enlarged head portion 44- which abuts 
against the top surface of the sealing disc 32 and is re 
ceived within a mating recess 45 formed in the shank 34. 
In this manner, the cleaning pin 42 is ?xedly secured in 
perpendicularly aligned relation relative to the sealing 
disc 32 and the shank 34, whereby raising and lowering 
of the shank 34 by actuation of the lever 22 serves also 
to effect raising and lowering of the pin 42 within the 
?ow passage 48. 

In the practical operation of the construction shown, a 
lever lock 22a is removed by movement toward the right 
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as seen 'in'Figure' 2, and manual pressure is exerted down 
wa'r'dly upon‘th'e' lever'22 so as to'e?ect'itsrotation'in' a 
clockwise direction about the pivot 24. Such depression 
.of the lever 22 is opposed by the coil spring 27 which is 
outwardly. biased so as to provide a‘ su?icient‘force‘in' a 
counteréclo'ckwise‘direction to counteract‘ the pressure‘ of 
‘fluid withinthe canister tendingto'unse'at‘ the. sealing 
'disc‘32. 

“As clearly shown by the dot-dash‘directional line A-‘éA 
of Figure 3 of the drawing,‘ "the valve .head‘ movesin'an 
arcuate ‘path, about the laterally displaced'pivotv point 
provided by‘the pin "24, .when elevated 'by'manual de 
pressing of. the lever '22. It is a highly important aspect 
of. the present invention ‘that the path of valve'head'rais 
ing and lowering is an arcuate one rather than one‘of 
axialalignment relative .to the'valve seat 33. ‘The’ seal 
ing washer‘ 30, whichserves to secure the valve head‘ for 
sliding movementalong theextension 18, also‘serves‘at 
'the same time to permit arcuately lateral shifting of‘ the 
valve sleeve’ 28 relative to'the extension 18. It is neces 
sary that the sealing washer‘ 30 be formed of suitable're 
-silient material-so as to maintain relatively tightisliding 
contact with. theextension‘lS, whileibeingtsul?ciently 
compressible to enable angular orientation of 'the'valve 
sleeve" 28 relative to the extension 18. 

It will be apparent, therefore,.that the sealing'disc"’32 
‘moves progressively laterally to one side of the valve ‘seat 
33 in an arcuate path as it is raised'therefrom 'during 
valve opening movement. ‘This characteristic laterally 
arcuate'shifting of the.disc ‘32 relative to' the seat"33 
cooperates with the "particular ?xed mounting oft'the 
.cleaning pin‘42 for movement with the valve head so as 
to achieve a “rocking” or arcuate movement of "the pin 
‘through the valve seat during opening and closing move 
ment of the valve. For this. purpose, it is essential that 
.the cleaning pin 42 be tightly gripped by' thesealing‘idisc 
"32 in substantially rigid perpendicular relation. 

‘As clearly seen by acomparison' of Figures 2a and 3a 
of the drawing, the restricted ?ow passage'43 is normally 
.of-substantially circular annular.‘ form, with. the pin“42 
concentrically‘ disposed therein, when’thevalve is closed, 
and'the passage 43 is of relatively “crescent”'shape with 
the .pin 42 angularly disposed against’ the side .oflthe .pas 
sage toward the'pivot"24, when the valve. is opened. 
‘It will be apparent 'thatthev lateral shifting of the .pin‘i42 
as it"‘wipes” through-an arcuate path. during valve ac 
tuation serves to‘effectively preventclogging and obstruc 
tion of the‘ ?ow. passage 43. Mereaxial movement of a 
straight pin in a straight passage cannot serve to insure 
such'elfective cleaning operation. 

It will be apparent that simultaneously with each. ac 
. tuation of the lever"22 for effecting a spraying operation, 
"the valve head operates to automatically slide the clean 
“ing pin'42 carried‘ thereby in an‘arcuate path Within the 1 
“tubular‘?ow passage‘4t) relative. to‘the' valve seat".33. 
'Each'manually actuated dispensing operation, therefore, 
‘ causesfithe valve ‘to. perform its own .automatic self-clean 
"ing‘function' by'means'of the raising and-lowering of 
the pin'42. 

' Referring now more particularly to‘ Figures .4 and 5 of 
'the ‘drawing, I have‘illustrated a‘ further embodiment of 
"the present ‘invention. A majority of the parts illustrated 
in‘thisfurther embodiment correspond identically with 
certain‘ of'the parts already described. in connection with 

‘ the'ernbodiment‘of Figures 2 and 3. For purposes of ‘sim 
"pli?cation,..identical ‘parts in the structure of Figures 4 
.and 5 have been given the same numbers as-are applied 
to. the parts previously described. '- Only the .di?'erent and 
additional structural features of .this:second‘embodiment 
will now be described. 

-. ..In. the .practical application of awhighq .pressure aerosol 
. device :having the self-cleaning feature of‘ :thepresent -in 
vention, it is frequently necessary to establish. a. control 

..of..the particulaniquantityiofi spray. dispensed by. a single 

.actuationof; the- pivoted lever-.22. For’ example; b11116 

- 4 

spraying of certain interior spaces, such as the introduc 
“tion‘ ‘of'an insecticide within‘ an aircraft cabin, it ishighly 

15 

25 

30 

35 

45 

50 

55 

60 

65 

advantageous to insure the dispensing of no more than an 
accurately predetermined quantity. In this way, the ad 
verse elfects of excessive spraying in a con?ned space 
are prevented. 
Although various complex: metering valves for aerosol 

.devices have_been suggested in the past, the present in 
vention provides asimple, tet?ciengzand wholly automatic 
metering valve with a minimum of operating parts. The 
embodimentxofiFigures 4.:a'nd 5 providesyanaautomatic 
metering valve-having at minimum of>workingzparts ac 
tuateda and ‘controlled-by the operation of the cleaning 
pin 42 upon each dispensing actuation of the main valve 
lever 22. 
A modi?ed form of syphon tube 50 is provided having 

a bore 52 for upward ?ow of ?uid to be dispensed from 
the container 10. _ A reduced neck portion 54 is, provided 
Iadjacent'the upper end of the tube"50, and the head end 
T56‘there‘of is received in tight friction ?tting‘ insertion 
within a modi?ed form of valve stem 16’. The internal 
threading 'of'the valvestem' 16 of‘Figures 2 and 3 has 
vbeen"eli1'ninated in‘rthe valve stem‘16', and alowermost 
'dip, portion'162isrpro'vided for turning .under. and into the 
reduced tube .neck"54. ’ "The valve. stern“16',is otherwise 
identical with‘ the valve stem 16. ‘i' In this way,‘ thesyphon 
.tub'e"50 is maintained in secure and‘ liquidtight relation 
within the valve stem16' and in flow communication with 
‘the main valve parts thereabove. 

An'enlarged recess 58 is .de?ned within‘ the valve stem 
116'.-above the .head:end 56 of- the dip tube‘ 50. Anup 
\varidly and conically tapered restriction 60 is provided 
between‘ the recess"58 and the flow passage 40, through 
.which' the cleaning. pin" 42 extends downwardly. 
A metering ball valve member‘64 is' disposed within 

the valve stem recess‘ 58 in supported relation upon a 
coilpspring 66. The lower end of the spring‘ 66 seats upon 
.the upper annular'rim of the ‘dip tube, head 56, and' the 
upper .end‘thereof ‘nestin'gly receives and holds'the ball 
valve 64. “The pointed lower-end of the cleaningpin 
"42' shown in'Figures'Z and 3 is blunted to provide an 
otherwise identical cleaning pin 427 for’abu‘tting engage 
.ment ‘of its lowermost end upon the ball valve-64. 
"The length of the pin“42' is selected so as to engage 

.the ball valve 64 and move it downwardly. ag‘ainstthe 
bias of'the spring 66 in spaced-relation to‘the ‘conical 
restriction'60 when the main valve parts are in closed 
position, as seen in Figure 4 of the drawing. _In this way 
the bias of‘ the spring 27 maintains the. main .valve. disc 

"32 seated, and also maintains the metering valve. partsin 
. assembled relation. , It will I be apparentithat. a ,?ow 

passage is provided around the ball valve 64.up.wardly into 
the ?ow passage '40 when the main valve. is. closed. 
" When the lever' 22 is depressed to effect dispensing. of 

i a spray, the cleaning‘ pin.42’ will.be.carried in. its previ 
ously described arcuate pathupwardly. throughthe .?ow 
passage 40, and the sealing 'disc 32 ,willibeunseatedr from 
thevalvestem. extension. 18, instheusame-mannermas de 
scribed in Figures land 3. At the same. time, the spring 
:66 .will: beifree. to liftnthet ball valve- 64 upwardly :into 
seating engagement within the conical taper 60 which acts 
as a.valveiseat,thereby-effecting avalved closureuof the 
upward dispensing flow,» as seen in-Figure SrOf‘ElhG‘dl‘?W 
“mg. 

.It-willpabe apparentsthat-rthe length of the~pin-,4Z’,n=and 
therefore the corresponding position-ofwthemeterdng ball 
.valve 64,.maybezselected; so as- to .-secure-. a single; dis 
:charge 'ofa?uid liquid-‘spray .‘in-the. desired amountgforz an 
-.individual..dispensing »-“burst.” ~By ‘thus :.controlling the 
.amountdischarged’ through alzsingle pressureon the:lever 
..22,..it is possible‘ to aregulate a desired:rtotal'r“dosage"l'by 
selecting the number of times that the lever 22 is.;to;be 

'hsuccessively depressed i111; any given ‘situation. 
tThe-cooperating‘;geometryofthe conical restriction 

75_:60;and the-ballvalve .64 serves to.insure;guiding..con?ne 
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ment of longitudinal valve movement despite lateral 
forces which may be exerted upon the valve by the clean 
ing pin. The employment of a valve of ball shape is of 
particular importance in insuring e?icient cooperative 
actuation of the valve because of the arcuate nature of 
the path of reciprocation of the cleaning pin 42’. The 
inherent lateral shifting of the free end of the cleaning 
pin is readily accommodated without risk of binding or 
excessive wear because of the freely rotatable engage 
ment between the ball valve 64 and both the conical 
restriction 60 and the cleaning pin 42’. 
Through the use of the present invention it is pos 

sible to maintain effective self-cleaning operation and 
supplemental automatic ?ow metering with a highly effi 
cient, reliable and low cost structure. Expensive or 
hazardous liquids may be carefully dispensed in ac 
curately predetermined quantities, thereby insuring uni 
form application of a spray in each and every operation. 
While there has been shown and described a particular 

embodiment of this invention, it will be obvious to those 
skilled in the art that various changes and modi?cations 
may be made therein without departing from the invention 
and, therefore, it is intended in the appended claims to 
cover all such changes and modi?cations as fall within the 
true spirit and scope of the invention. 
What I claim as new and desire to secure by Letters 

Patent of the United States is: 
1. In a spraying valve structure, a valve stem having 

a ?ow passage therethrough terminating at its one end 
in a valve seat and at its other end in a port adapted to 
communicate with a reservoir of liquid under pressure, a 
sealing valve mounted for movement relative to said valve 
seat to open and close the valve seat end of said ?ow 
passage and being normally biased toward said valve 
seat to close said ?ow passage, a cleaning pin carried by 
said sealing valve and extending into said flow passage 
for reciprocating movement therethrough, a metering 
valve normally spaced from the port end of said flow 
passage when the sealing valve is normally seated against 
said valve and also being normally biased toward the 
said port end of said flow passage and tending to close 
said port, said cleaning pin being greater in length than 
said ?ow passage so as to extend through said port to 
engage said metering valve and maintain it in said spaced 
relation to said port when said sealing valve is in its 
normally closed position, the spacing of said metering 
valve from the port end of said flow passage being 
substantially equal to the distance of the sealing valve 
from the valve seat when the sealing valve is in open 
position, so that upon movement of said sealing valve 
to an open position said cleaning pin will be withdrawn 
from said port and said metering valve will be free for 
movement to close said port, whereby dispensing ?ow of 
liquid, cleaning movement of said cleaning pin, and 
metering movement of said metering valve are e?ected 
simultaneously. 

2. In a spraying valve structure, a valve stem having 
a restricted ?ow passage therethrough terminating at its 
one end in a valve seat and at its other end in an enlarged 
?ow passage adapted to communicate with a reservoir of 
liquid under pressure, said enlarged ?ow passage being 
conically narrowed toward said restricted ?ow passage, a 
sealing valve mounted for movement relative to said valve 
seat to open and close said restricted ?ow passage at its 
valve seat end and being normally biased toward said 
valve seat to close said ?ow passage, a cleaning pin car 
ried by said sealing valve and extending into said How 
passage for reciprocating movement therethrough, a 
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metering valve of generally spherical shape disposed in 
said enlarged ?ow passage and being normally spaced 
from valving engagement with said ?ow passage when 
the sealing valve is normally seated against said valve seat 
and also being normally biased toward said other end 
of said restricted flow passage and tending to effect valving 
engagement within said conically narrowed portion, said 
cleaning pin being greater in length than said restricted 
?ow passage so as to extend into said conically narrowed 
portion to engage said metering valve and maintain it 
in said spaced relation to said conically narrowed portion 
when said sealing valve is in its normally closed position, 
the spacing of said metering valve from valving engage 
ment with said conically narrowed portion being substan 
tially equal to the distance of the sealing valve from the 
valve seat when the sealing valve is in open position, so 
that upon movement of said sealing valve to an open 
position said cleaning pin will be withdrawn from said 
conically narrowed portion and said metering valve will 
be free for movement into valving engagement within said 
conically narrowed portion, whereby dispensing ?ow of 
liquid, cleaning movement of said cleaning pin, and 
metering movement of said metering valve are effected 
simultaneously. 

3. In a spraying valve structure, a valve stem having a 
?ow passage therethrough terminating at its one end in a 
discharge valve seat and at its other end in a metering 
valve seat adapted to communicate with a reservoir of 
liquid under pressure, a sealing valve mounted for move 
ment relative to said valve seat to open and close said 
?ow passage, an operating lever secured to said sealing 
valve and pivotable about a point laterally spaced from 
said valve seat, biasing means associated with said operat 
ing lever and normally biasing said operating lever and 
sealing valve secured thereto toward said valve seat to 
close said ?ow passage, a cleaning pin carried by said seal 
ing valve and extending into said flow passage for recip 
rocating movement therethrough, said cleaning pin and 
?ow passage being dimensioned so as to provide a meter 
ing ?ow channel therebetween, whereby actuation of said 
lever serves to raise and lower said sealing valve to control 
?ow through said metering flow channel and to simul 
taneously reciprocate said cleaning pin along an arcuate 
path through said ?ow passage, a metering valve normally 
biased toward said metering valve seat tending to nor 
mally close same, said cleaning pin being greater in length 
than said ?ow passage and extending beyond said meter 
ing valve seat and engaging said metering valve and 
normally maintaining it in spaced relation to said meter 
ing valve seat when said sealing valve is in its normally 
closed position, the spacing of said metering valve from 
its valve seat being substantially equal to the distance of 
the sealing valve from its valve seat when the sealing 
valve is in open position, so that upon manual movement 
of said sealing valve in opposition to said biasing means 
to an open position said cleaning pin will be withdrawn 
from projecting through said metering valve seat and 
said metering valve will be free for movement to close said 
metering valve, whereby dispensing flow of liquid, clean 
ing movement of said cleaning pin, and metering move 
ment of said metering valve are e?ected simultaneously 
with the manual movement of said sealing valve. 
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