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1 
POWER OPERA-TED MEANS FOR FILLING 

AEROSOL CANS 

REFERENCE TO RELATED APPLICATION 

This is a continuation of application Ser. No. 
803,665, filed Mar. 3, 1969, now abandoned. 

BACKGROUND OF THE INVENTION 

This invention relates to an apparatus and method for 
injecting material to be sprayed into aerosol cans and, 
more particularly, to an apparatus and method for in 
jecting material such as paints, enamels, lacquers and 
the like into Aerosol cans that contain liqui?ed propel 
lent gas, such as dichlorodifluoromethane under pres 
sure, and a solvent for the material to be Sprayed. 

In U.S. Pat. No. 3,335,765, issued Aug. l5, 1967, and 
in application, Ser. No. 640,765, ?led Mar. 29, 1967, 
in the name of William Moonan, now U.S. Pat. No. 
3,430,819 both of which are owned by the assignee of 
the present invention, a method and apparatus and arti 
cle for packaging of aerosol products are disclosed and 
claimed. According to the disclosure of said patent and 
application, it is possible economically and ef?ciently 
to ?ll small numbers of aerosol cans with specially 
blended or formulated materials, such as paints and the 
like, that are blended to match a customer’s require 
ments as to color. This is accomplished by providing 
aerosol cans of conventional type having an aerosol dis 
charge valve at the top. These cans are ?lled at the fac 
tory with suf?cient liqui?ed propellent gas to discharge 
the contents of the can and with a solvent for the mate 
rial to be sprayed sufficient to reduce the material to 
proper spraying viscosity or consistency. The cans are 
completed by or for the ultimate user by placing the 
can in an apparatus of the type disclosed, for example, 
in U.S. Pat. No. 3,335,765, and by hand pumping the 
required quantity of the material to be sprayed into the 
can against the pressure of the propellent gas within the 
can and through the aerosol discharge valve. 
The article, method and apparatus of the aforesaid 

application and patent have been extremely successful 
and are widely used. It has been found, however, that 
many users of the inventions of theaforesaid patent and 
application find it desirable-to ?ll not just- one or two 
aerosol cans with a particularly custom blended color 
of paint, for example, but sometimes as many as 25 or 
even 50 cans with the same kind of paint. Also, some 
users ?ll comparatively large numbers of cans with ei 
ther the same or different kinds of paint in a given day. 
The hand operated pump or apparatus of U.S. Pat. No. 
3,335,765 then becomes tiring to use and too slow in 
operation for economical use. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to 
provide an improved power operated apparatus and 
method for injecting material to be sprayed into aerosol 
cans that contain the liquified propellent gas required 
to discharge the contents of the can. Another object is 
to provide an apparatus and method whereby the quan 
tity of material injected into the cans can be accurately 
controlled so that reproducible results can be obtained 
for a series of cans. Another object is to provide an ap 
paratus that is compact, reliable, easy to operate with 
out requiring skill on the part of the operator and rea 
sonably economical to manufacture. A further object 
is to provide a method and apparatus that operate to 

3,797,534 

5 

25 

30 

40 

45 

2 
inject substantially constant quantities of material into 
a can for each stroke of the piston, regardless of sub 
stantial variations in the viscosity of such material. 

Brie?y, according to preferred forms of the inven 
tion, these and other objects and advantages of the in 
vention are obtained by providing an apparatus having 
means for supporting a can to be ?lled in vertical posi 
tion and a reservoir and cylinder member also sup 
ported in the apparatus adapted to be positioned di 
rectly above the can to be ?lled. The reservoir and cyl 
inder member has a reservoir portion of enlarged vol 
ume, a working bore in which a piston reciprocates, 
and a reduced bore that is adapted to make sealing en 
gagement with the body of the discharge valve of the 
can to be ?lled. A piston is reciprocated in the cylinder 
to force material from the reservoir into the can. Pref 
erably, the piston is reciprocated by a ?uid pressure 
cylinder that is arranged to exert a substantially con 
stant force on, the piston during its working stroke. As 
a result, the amount of material injected into an aerosol 
can for each stroke of the piston is substantially con 
stant, regardless of the viscosity of the material being 
injected into the cans. The piston simply moves more 
slowly for materials of relatively high viscosity and 
more rapidly for materials of relatively low viscosity. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Referring to the drawings: 
FIG. 1 is a side elevational view of a preferred form 

of apparatus embodying the invention with parts bro 
ken away; 
FIG. 2 is a vertical section to an enlarged scale illus 

trating a preferred form of fluid pressure piston for op 
erating the plunger or piston of the apparatus; 
FIG. 3 is a plan view partially in section to the same 

scale as FIG. I and taken as indicated by line 3—3 of 

FIG. 1; ' 
FIG. 4 is a view to a greatly enlarged scale, taken at 

right angles to the corresponding part of FIG. I, show 
ing the engagement between the lower part of the appa 
ratus and the aerosol valve of a can being ?lled; 
FIG. 5 is a sectional detail showing the apparatus for 

holding the aerosol can in position to be ?lled; 
FIG. 6 is a front elevational view of an apparatus sim 

ilar to that of FIG. l but showing use of an automatic 
counter and modi?cation of the apparatus to ?ll a can 

of smaller size; 
FIG. 7 is a diagram illustrating the fluid pressure con 

trol and actuating components of one form of the in 
vention; and 
FIG. 8 is a similar diagram illustrating a modi?ed 

, form of the invention. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The apparatus of the present invention is particularly 
adapted to inject materials into aerosol cans of conven 
tional types, for example, cans such as illustrated at 10 
in FIG. 1 in place in the apparatus for ?lling. Can 110 
has a cylindrical body Ill that is closed by a conven 
tional bottom member and reduced in diameter at the 
top as indicated at 12, leaving an opening closed by a 
closure cap 13 that is crimped and sealed to the upper 
edge of the can body (FIG. 4). 
Cap 13 supports a discharge valve 14 that may take 

any convenient form, a preferred form of valve being 
illustrated on an enlarged scale in FIG. 4 and described 
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in detail and claimed in US. Pat. No. 3,182,864, issued 
Nov. 21, 1961, and owned by the assignee of the pres 
ent application. For the purposes of the present appli 
cation, it will suffice to say that the valve is composed 
of a valve body 16 that is crimped to the closure cap 13 
as shown at 17 and which has an internal bore 18 that 

communicates at its lower end with a dip tube 19 ex 
tending to the bottom of the can. A valve member 20 
is disposed in the bore and is urged upwardly by a 
spring 21 into sealing engagement with a valve seat 22 
that is formed into the bore. The valve member is urged 
into sealing engagement with the valve seat 22 not only 
by the spring 21 but also by the pressure of the propel 
lent gas within the spring. The valve is thus in the na 
ture of a check valve that is normally closed to prevent 
discharge of the contents of the can, but which can be 
opened by external ?uid pressure in excess of the pres 
sure within the can, thereby permitting material to be 
injected into the can. ‘ 

In FIG. 4 the valve member is shown as being dis 
placed downwardly away from the seat 22. This occurs 
when material is being forced into the can. In practice 
a pressure of several hundred pounds per square inch 
is required to open the valve and displace the valve 
member 20 downwardly to the position shown in FIG. 
4 against the fluid pressure and the force exerted by the 
spring. The reason for this, of course, is that the area 
of the valve member 20 exposed to pressure of the ma 
terial being forced into the can is relatively small so 
that even though the spring pressure is not excessive, 
the ?uid pressure required to open the valve against the 
action of the spring and the fluid pressure within the 
can is substantial. 

It is to be noted that the exterior of the valve body 16 
is provided with an upper portion 25 of reduced diame 
ter that is connected to the lower portion of the valve 
body by a shoulder 26. As explained below, this shoul 
der is utilized to provide a seal between the ?lling appa 
ratus and the valve. As supplied to the user of the appa 
ratus of the present invention, the cans 10 contain suffi 
cient propellent, ordinarily in the form of liqui?ed di 
chlorodifluoromethane, to discharge the complete con 
tents of the can and, in addition, contain a solvent that 
is compatible with the liqui?ed propellent gas and with 
the material, such as a paint or the like, that is subse 
quently to be injected into the cans. After the cans have 
been ?lled they are provided with actuating caps and 
pins (not shown), so that the user by a finger pressure 
can move the valve 20 out of contact with its seat, 
opening the valve and permitting the contents of the 
can to be discharged in the form of an aerosol spray. 
This is all as explained in the aforesaid patent and ap 
plication. 
A typical 12 ounce aerosol can that is adapted to 

have a paint or the like injected into it contains about 
170 grams of dichlorodi?uoromethane and about 85 
grams of solvent. To complete the can as an aerosol 
package, about 85 grams of paint or the like (this 
amount varies with the different materials) are injected 
into the can through the valve 14. Since substantial 
pressures are involved, it becomes a time-consuming 
and tiring task to ?ll a series of cans or a substantial 
number of cans with the hand operated apparatus of 
the aforesaid Moonan US. Pat. No. 3,335,765. The 
present invention, therefore, is directed to a relatively 
simple and economical power apparatus whereby accu 
rately controlled amounts of materials can be injected 
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4 
into pressurized aerosol cans, preferably through the 
discharge valves thereof. 

GENERAL ARRANGEMENT 

Referring now to FIG. 1 of the drawings, a preferred 
form of apparatus according to my invention comprises 
a base member 30 that carries a can supporting plat 
form 31 to be described below. The base is hollow as 
shown and preferably takes the form of a casting. The 
injecting apparatus is supported above the base, there 
being two lower rear supporting posts 32 and two lower 
front supporting posts 33. These posts support an inter 
mediate plate 34 that carries a reservoir and cylinder 
member, indicated in general at 35, comprising a reser 
voir portion 36, a main operating bore 37, and a con 
necting portion 38 that makes sealing engagement with 
the body of the valve 14 of the aerosol can 10. 

In order to removably support the reservoir and cyl 
inder member 35 on the intermediate plate 34, the 
plate is provided with a key-hole slot 39, and the con 
necting portion 38 of the member 35 is provided with 
a groove 40 having ?at portions 41 (FIGS. 1 and 3). 
The cylinder member can thus be inserted into the key 
hole slot 39 and given a quarter turn, whereupon it is 
?rmly secured in position. Yet the cylinder member 
can be readily removed by turning it so that the slots 41 
are parallel to walls 42 of the key-hole slot 39. 
The actuating mechanism for the apparatus is sup 

ported by a top plate 43 that is carried by two rear 
upper posts 44 and two front upper posts 45. The actu 
ating mechanism comprises a fluid pressure cylinder 
and piston combination, indicated in general at 46, 
having a downwardly projecting piston rod 47 to which 
an injection piston 48 is secured. The cylinder and pis 
ton combination 46 reciprocates the piston 48 from an 
upper position as shown in FIG. 1, where the lower end 
49 of the piston is substantially above the upper end 50 
of the working bore 37 of the reservoir and cylinder 
member 35, to a position as shown in dotted lines in 
FIG. 4, in which the end 49 of the piston is near the bot 
tom of the working bore 37. As explained more fully 
below, the cylinder is arranged so that it always stops 
with the piston 48 in the upper most position. 
The top plate 43 also supports a four-way pilot con 

trol valve 52, a counter 53, and counter actuating cylin 
der 54 (FIG. 1). Actuating fluid, which in the present , 
instance may be air, is supplied by a suitable air com 
pressor C (FIG. 6) through a ?lter 5S, pressure regula 
tor 56 having a gage 57, and a lubricator 58, to the 
four-way pilot valve 52 through an appropriate control 
valve. The components, which are of well known types 
and may be purchased on the open market, are dia 
grammatically illustrated in FIGS. 7 and 8 and the func 
tioning of the apparatus is described in conjunction 
with these ?gures. 

CAN SUPPORT 

In order to support cans 10 in proper position for ?ll 
ing, the can supporting platform 31 is provided with a 
circular ?ange 60 of proper diameter to fit the bottom 
of the can 10 so that, when a can is placed on the plat 
form 31, it is properly centered with respect to the res 
ervoir and cylinder member 35. This member is accu 
rately located on the intermediate support 34 by the 
key-hole slot 39, so that the working bore 37 is in align 
ment with the piston 48. in order to provide for raising 
and lowering the platform and a can mounted thereon, 
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the platform is provided with a downwardly extending 
plunger 61 that is slidably mounted for vertical move 
ment in a bore 62 formed in a boss 63 that is preferably 
cast integrally with the base member 30. 
The platform is raised and lowered by means of a tog 

gle mechanism of known type, indicated in general at 
64, and having an actuating handle 67 and an actuated 
lever 68. The handle 67 is shown in full lines in the po 
sition it takes when the can is raised into engagement 
with the reservoir and cylinder member 35; and in bro 
ken lines in the position it takes when‘ the platform and 
can are lowered. It will be noted that pushing down on 
the handle 67 raises the actuated lever 68. The end of 
the actuated lever 68 engages a plunger 70 that is 
mounted for slidable movement in a bore'7l of the 
downwardly extending plunger 61. The end of the 
plunger 71 engages a spring 72 within a reduced por 
tion of the bore in the plunger 61. The plunger 70 is re 
tained within the bore 71 by a pin 70a that extends 
through the walls of downwardly extending plunger 61, 
there being clearance as shown in the plunger 70 
around the pin 70a to permit spring 72 to urge the plat~ 
form 60 resiliently. Thus when the handle 67 is in its 
lower position, the force of the spring 72 urges the can 
upwardly into engagement with the reservoir and cylin 
der member 35. This insures proper engagement be 
tween the valve members of the cans and the reservoir 
and cylinder member, regardless of slight variations in 
the dimensions of the cans. 
The toggle mechanism 64 is such that the handle re 

mains in its lower position shown in full lines against 
the force exerted on it by the plunger 70, so that an op 
erator needs only to push the handle 67 downwardly to 
raise the can into engagement with the connecting por 
tion 38 of the reservoir and cylinder member 35, where 
the can stays until the toggle mechanisms is released by 
raising handle 67. Obviously, other mechanisms for 
'raising and lowering the platform may be employed, 
but it is desirable that a resilient and‘locking mecha 
nism of some type be used in order to insure proper 
sealing engagement between the valve member of the 
can and the connecting portion of the member 35, and 
to make it unnecessary for the operator to hold the 
platform raising mechanism in position during the 
operation. 
The engagement between the valve member 14 of a 

can and the bottom end of the reservoir and cylinder 
member 35 is shown particularly in FIG. 4. As there in 
dicated, the connecting portion 38 of the reservoir and 
cylinder member is provided with an opening 73 having 
a ?ared end that surrounds the larger diameter of the 
valve body 16. This portion terminates in an upwardly 
and inwardly extending shoulder 74, that corresponds 
to shoulder 26 on the valve body, and finally in a bore 
of reduced diameter 75 that receives the upper portion 
25 of the valve body. From the reduced diameter 75, 
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the bore is ?ared outwardly as at 76 to the diameter of , 

the working bore 37. 
The valve body 16 consists of a resilient plastic, for 

example polyethylene, so that in seating against the 
connecting portion 38, there is an effective seal be 
tween the plastic shoulder 26 and the metallic shoulder 
74. . 

In order to prevent leakage of paint or the like from 
the reservoir and cylinder member 35 when no can is 
present, a ball check valve 79 is provided. When a can 
is present in the apparatus, as shown in FIG. 4, the ball 
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is lifted above the bore 75 by the upper end 25 of the 
valve of the can. In this position ball 79 does not im 
pede ?ow of material into the bore of the valve and 
thence into the can. However, when the can is removed 
from the apparatus, and at any time that there is no can 
in position in the apparatus, the ball 79 drops to the 
bottom of the portion de?ned by the enlarged wall 76 
and seats at the top of the bore 75. This effectively pre 
vents leakage of paint during the time that one can is 
being removed from the apparatus and another can in 
serted in it. 

INJECTION MECHANISM 

As noted above, the injection piston 48 operates in 
the working bore 37 of the reservoir and cylinder mem 
ber 35. The reservoir and cylinder member must be ac 
curately constructed in order that the working bore 37 
will be properly aligned with the piston 48, and so that 
the connecting portion 38 and bore 73 will be properly 
aligned with the valve 14 of a can positioned on plat 
form 31. To this end, the lower portion of the member 
35 preferably consists of a lower member 85 and an an 
nular member 38 that is secured to the lower member 
as by copper brazing of the contact surfaces at 87. 
The lower member 85 is accurately machined from 

steel, and the groove 40 and slots 41 (FIG. 3) are 
formed to fit accurately the Arcuate portions of the 
key-hole slot 39 when the cylinder member is in posi 
tion in the intermediate supporting plate 34. The work 
ing bore 37 and the connecting portion 38 and its bores 
are also accurately machined, so that when the reser 
,voir is in position in the intermediate plate 34 correct 
alignment is assured. 

In order to provide an accurate and long-wearing 
working bore for cooperation with the injection piston 
48, the working bore is carefully machined and the 
bore is provided with a hard chrome plating that is Fi 
nally ?nish-ground to very close tolerances. The reser 
voir portion 36 of the member 35 preferably is consti 
tuted by a section of tubing that removably engages the 
cylindrical portion or surface 89 of the upper member 
86, an O-ring seal 90 being provided to prevent leakage 
between the cylinder 36 and the member 86. 
Since paints and the like that are injected into the can 

by the apparatus frequently contain pigments of an 
abrasive character, no attempt has been made to pro 
vide a completely leak-proof seal between the piston 48 
and the bore 37 in which it reciprocates. Instead, piston 
48 and its connection to the piston rod 47 of the cylin 
der 46 are accurately machined so that, with the cylin 
der 46 accurately positioned on the top plate 43 and 
the reservoir and cylinder member 35 accurately lo 
cated by the intermediate plate 34, the axes of the pis 
ton and the working bore 37 will be substantially coin 
cident. Also, the piston is accurately machined and the 
working portion of its hard chrome-plated and ground 
to tolerances, such that the clearance between the pis 
ton and the bore 37 does not exceed about 0.0005 inch. 
With this clearance there can be a small amount of 
leakage between the piston and cylinder, the leakage 
does not appreciably affect the consistency of the 
amount of material injected into the cans for each 
stroke of the piston, even with materials of widely vary 
ing viscosity characteristics and under different tem 
perature conditions. As explained in greater detail be 
low, this is probably because the actuating cylinder and 
piston 46 exert a substantially constant force on the pis 



7 
ton 46 in the working direction. Also, large numbers of 
cans can be ?lled with paints and the like without sub 
stantial wear or sufficient wear on either the piston 48 
or the working bore 37 to affect the accuracy of the 
operation. ’ 

The embodiment of FIG. 6 is similar to that of FIG. 
1, and similar parts have been given like reference nu 
merals. The apparatus of FIG. 6 differs from that of 
FIG. 1 in basically two respects. For one, the top plate 
43 supports an automatic counter 59 instead of the 
counter 53 and counter actuating cylinder 54. Counter 
59 is of the type arranged to open a valve upon a pres 
sure pulse and is described more fully in conjunction 
with the description of the schematic flow diagram of 
FIG. 8 which is adapted for use with apparatus of the 
type illustrated in FIG. 6. FIG. 6 also illustrates the 
adaption of theapparatus for ?lling cans of smaller size 
than that illustrated by FIG. 1. A cylindrical spacer 15 
has a small annular projection 23 at its bottom to seat 
upon the platform 31, the circular ?ange 60 of the plat 
form engaging and resisting lateral movement of the 
projection 23. At its upper end, spacer 15 has a ?ange 
24, so that this end matches in con?guration the upper 
surface of platform 31 and can similarly, securely sup 
port a can 11a which, as indicated, is of smaller size 
than can 11 of FIG. 1. 

FLUID PRESSURE SYSTEM 

As mentioned above, the injection piston 48 is recip 
rocated by a fluid pressure cylinder and piston combi 
nation 46 from the full line position shown in FIG. 1 to 
a point where the end 49 of the piston is near the lower 
end of the working bore 37 and slightly clears the ball 
check valve 79 as shown in broken lines in FIG. 4. Pref 
erably, cylinder 46 is an air cylinder and of a known 
type controlled by pilot valves at each end of the cylin 
der in conjunction with the four-way pilot operated 
valve 52. Cylinders and valves of this type are well 
known, suitable components of this type being avail 
able from Mead Specialities Co., Inc. of Chicago, Ill., 
and illustrated in that company’s Bulletin DM-l. The 
cylinder 46 is arranged to reciprocate its piston rod 47 
and piston 48 continuously, so long as air under pres 
sure is supplied to the system, and to stop only when 
the piston 48 is at the uppermost position of its stroke, 
as indicated in FIG. 1. 
The diagram constituting FIG. 7 illustrates a suitable 

arrangement consisting of well known components. As 
there illustrated, air supplied by a compressor C first 
passes through ?lter 55 to regulating valve 56, the out 
put pressure in the line leaving the regulating valve 
being indicated by gage 57. The air passes through a lu 
bricator 58 where a spray of lubricant is added to the 
air to furnish lubrication for cylinder 46. From the lu 
bricator 58, a main supply conduit 111 leads to the 

I four-way pilot operated vlave 52 and to the pilot valves 
at the opposite ends 91 and 92 of the cylinder 46. Oper 
ation of the system is controlled by a normally closed 
foot pedal operated valve 93. When this valve is 
opened, air under pressure at the upper end 92 of the 
cylinder 46 is permitted to flow through the‘internal 
pilot valve at the end of the cylinder to the pilot oper 
ated valve 52. From the valve 52 in this position, air 
under pressure flows through conduit 95 to the upper 
end 92 of cylinder 46. At the same time air is admitted 
through conduit 120 to the counter actuating cylinder 
54 which is actuated against a force of an internal 
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spring 104. This in turn actuates the counter 53. The 
piston 46a of cylinder and piston combination 46 then 
moves downwardly for the working stroke of the piston 
48, until the piston 46a reaches the lower end 91 of the 
cylinder. I 

When this occurs, the air connections to the cylinder 
46 are reversed. This is accomplished by an internal 
pilot valve at the lower end of the cylinder that is actu 
ated to permit control air to flow through a conduit 98 
to an actuating cylinder schematically represented at 
99 of the four-way valve 52. The cylinder reverses the 
position of the valve 52, so that operating air under 
pressure is now admitted through a conduit 101 to the 
lower end 91 of the cylinder, while air is exhausted 
through conduit 95 and the quick exhaust valve 102 at 
the upper end 92 of the cylinder. 

If the operator takes his foot from the foot-controlled 
valve 93, the piston 48 still completes its cycle but stops 
at the upper end of its stroke. However, as long as the 
valve 93 is maintained open, the piston continues to re 
ciprocate in the cylinder 46, reversing the connections 
when the piston reaches the top of its stroke, so that air 
is admitted to the upper end of the cylinder 99 through 
conduit 106 and 107 and the valve 93, reversing the po 
sition of the pilot valve 52 and causing operating air 
under pressure to be admitted through conduit 95, 
while the air beneath the piston 46a (FIG. 2) exhausts 
through conduit 101 and valve 52 and its exhaust port 
108..When the operator removes his foot from valve 
93, as at any point during a cycle whenthe required 
number of strokes, as determined by the counter 53, 
have been initiated, valve 93 opens totthe atmosphere 
through an exhaust port 94, and the piston completes 
its entire cycle and stops at the upper end of its stroke. 
A slightly modi?ed circuit is illustrated in FIG. 8 in 

which an automatic counter is provided. Parts similar 
to those in FIG. 6 have been indicated by like reference 
numerals. The automatic counter indicated at 59 is of 
a known type and arranged to open a valve upon a pres 
sure pulse and then to shut the valve after it has re 
ceived a predetermined number of pressure pulses. In 
this arrangement, the operator momentarily depresses 
a push button control valve 112, starting automatic 
counting control valve 58. This closes the valve, de 
pressurizing line 113 and the normally open pilot oper 
ated, three-way valve 114 then opens. This valve 114 
corresponds in function to the foot operated valve 93 
of the schematic flow diagram shown in FIG. 7 and, 
when depressurized permits control air to flow through 
the conduit 115 to the upper end of cylinder 99. This 
initiates the sequence of events that causes the piston 
automatically to reciprocate as described for the flow 
diagram of FIG. 7. When piston 46a (FIG. 2) reaches 
the bottom of its stroke and the operating air under 
pressure is admitted through conduit 101, air under 
pressure then is supplied through conduit 116 to valve 
112, thereby furnishing a pulse of air to the counting 
control valve 59. Thus, each time that the piston 48 re 
verses its direction at the bottom of its stroke, a pulse 
-is furnished to the counter and valve control 59. The 
pulses are automatically counted, and when a predeter 
mined number of pulses has been reached, the three 
way valve 114 is pressurized, closing the supply of air 
to cylinder 99, whereupon piston 46a completes its 
cycle and stops at its uppermost position. 

In a typical apparatus, the diameter of the cylinder 46 
is 3.25 inches and its stroke is 2 inches. The diameter 
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of the piston 48 is 0.75 inch. The area of the cylinder, 
therefore, is about 18.2 times the area of the piston 48. 
Thus, the pressure developed by piston 48 in the mate 
rial being injected into a can is about 18.2 times the air 
pressure within the air cylinder 46. In a typical installa 
tion, the pressure regulator valve 56 is set for 60 
pounds per square inch gage, and the air leaving the 
regulator is maintained substantially constant at this 
pressure. There is, of course, a drop in pressure as the 
air flows through the conduits and valves into the cylin 
der 46. The actual operating pressures within the cylin 
der are estimated to vary between ‘50 and 55 pounds 
per square inch with the pressure regulator set for 60 
pounds per square inch. Variations of this character are 
considered to be within the meaning of the term “sub 
stantially constant” as the expression is sued in this 
speci?cation and the claims. 
Because viscous materials offer more resistance to 

?ow than materials of less viscosity, the piston operates 
more slowly on its downward stroke with materials of 
great viscosity and, for this reason, the flow of air in the 
conduits is slower, the pressure drop is less, and the 
pressure within the cylinder is greater by a relatively 
small amount with materials of greater viscosity'than 
with materials of lesser viscosities. For example, in a 
typical apparatus with the range of pressures speci?ed, 
the pressure applied to the material being injected may 
vary from about 910 psi. for relatively thin materials to 
as much as 1010 psi. for very viscous materials. This 
automatic application of a slightly greater pressure with 
more viscous materials is advantageous in reducing the 
cycling time and presents no difficulties in the opera 
tion of the apparatus. Even though the piston always 
moves in the upward direction at the same velocity, 
since this is not affected by the viscosity, the more vis 
cous materials may require as much as ?ve times as 
many seconds per cycle as the thinner, less viscous ma 
terials. The automatic slowing down of the piston with 
more viscous materials is advantageous, because it pre 
vents undue strain from being placedon the apparatus 
and results in uniformity and consistency in the amount 
of material injected for each stroke of the apparatus. 

It is to be noted that after the bottom end of the pis 
ton 49 clears the top of the working bore 37 and goes 
beyond the ori?ce 50, the material to be sprayed must 
flow into and ?ll the bore 37 before the piston enters 
the bore on its next stroke. In order to give the mate 
rial, which may be quite viscous, time to do this without 
slowing down the entire return stroke, the cylinder 46 
and piston 46a are preferably constructed as shown in 
FIG. 2 with a cushion arrangement of a well-known 
type that slows down the movement of the piston as it 
approaches the upper part of its stroke. This is accom 
plished by providing the upper part of the piston with 
a projecting collar 120 that enters a recess 121 in a cyl 
inder head 122 as the piston approaches the top end of 
its stroke, thus closing a main exhaust port 124 and per 
mitting the air ahead of the piston to exhaust only 
through a restricted passageway 125 that is controlled 
by a needle valve 126. 
Thus, the retracting movement of the piston is slowed 

after the lower end of the piston clears the top of the 
working bore 36 to provide time for material to flow 
into the working bore. A check valve 127 permits air 
to ?ow into the main part of the cylinder on the suc 
ceeding down stroke of the piston, so that the down 
stroke is not slowed by the presence of the cushion. 
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This cushion arrangement is well-known construction 
that, per se, forms no part of the present invention. 
However, it is particularly useful in the present appara 
tus, since it enables the piston to be slowed suf?ciently 
give time for the paint to run into the main operating 
bore without affecting the rate of speed ‘of the advance 
of the piston or of the major portion of the withdrawal 
stroke of the piston. Thus, the time required for a com 
plete cycle of the piston is substantially less than it 
would be if the entire return stroke of the piston has to 
be slowed suf?ciently to give time for the material to 
run into the operating bore 37. 

SUMMARY OF OPERATION 
In operation, assuming the compressor C to be deliv 

ering the required air under pressure, an operator has 
only to pour the estimated amount of specially blended 
paint or the like into the reservoir and cylinder member 
35. The ball check valve 79 prevents any of the mate 
rial from flowing out of the bottom of the reservoir and 
cylinder member whenever there is no can in position 
to be ?lled. I 

The operator then places a pre-charged can contain 
ing propellant and solvent upon the platform 31, if he 
is ?lling 16 ounce cans. If he is planning to ?ll 12 or 6 
ounce cans, he uses the appropriate spacer 15 (FIG. 6) 
to raise the can to proper position. The can is automati 
cally centered by the ?ange 60 or 24 on the edge of the 
‘platform or spacer, as the case may be. The operator 
then depresses the handle 67, raising the can ?rmly into 
engagement with the connecting portion 38 of the res 
ervoir member, the toggle mechanism retaining the can 
in position. If he is operating a manually controlled ma 
chine, with a system as shown in FIG. 7, the operator 
simply checks to see that the counter is in the zero posi 
tion, then steps on the pedal actuated valve 93 and re 
tains the valve in open position until the required num 
ber of strokes have been made. 
The operator knows the number of strokes required 

on the basis of past experience or on the basis of data 
furnished by the manufacturer. In a typical apparatus 
and with a paint or the'like of ordinary speci?c gravity, 
each stroke of the piston 48 injects approximately eight 
grams of paint or the like into the can. From the infor 
mation furnished by the paint manufacturer or the 
manufacturer of the precharged aerosol cans, the oper 
ator can determine the number of grams of paint that 
should be injected into a can of a given size and from 
this determine the number of strokes of the piston that 
are required. 
After the given number of strokes have been made, 

the operator removes his foot from the pedal operated 
valve 93, raises the handle 67 to lower the platform 31, 
and removes the can from the apparatus. It is advisable 
to check to see that the correct amount of paint has 
been injected by shaking the can, placing an actuating 
cap and pin on the aerosol valve, discharging the paint 
that may be in the dip tube 19, and then test spraying 
a small area. From the behavior of the paint, the opera 
tor can readily determine whether more or less paint 
should be injected into the can or whether the amount 
initially employed was correct. After a little experience 
the operator can determine readily whether one or two 
or a few strokes more or less should be used. He then 
?lls another can, checks it in a like manner if deemed 
necessary, and then proceeds to complete the order, 
replenishing the reservoir as required and simply insert 
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ing precharged cans and removing filled cans after the 
required amount of paint or the like has been injected 
into them. Ultimately the cans are completed by install 
ing actuating caps and pins on the valves. 
With the automatic counter 59 shown in FIG. 8, the 

operator performs all of the steps outlined above ex 
cept that instead of utilizing a foot pedal and a counter, 
he simply sets the automatic counter and momentarily 
depresses the button control valve 112. The machine 
then proceeds to make the required number of strokes 
and turn itself off. The operator can be doing some 
thing else while the paint or the like is being pumped 
into the cans; it being necessary for him only to remove 
the ?lled can and insert a new can at the appropriate 
time. This is advantageous where fairly large numbers 
of cans are to be ?lled and it is also advantageous 
where viscous materials are employed because, while a 
cycle of reciprocation of the pump for fairly thin paints 
and the like may take only two seconds, a cycle for 
some very thick materials may require as much as ten 
seconds. Thus, with some materials several minutes will 
be required to inject the required amount of material 
into each can. It becomes tedious and expensive for the 
operator to be required to attend the machine during 
all the time that it is operating. 
As noted above, the accuracy and consistency of 

amounts of material injected by the machine is remark 
able. This is probably because of the fact that while the 
working pressure increases somewhat with more vis 
cous materials, the reduction in speed of the piston 48 
on its working stroke still gives the viscous materials 
time to ?ow through the valve and tip tube into the can 
without building up the pressure suf?ciently to cause 
substantial leakage between the piston 48 and the 
working bore 37. While there is more time for the vis 
cous materials to leak past the piston during working 
strokes, the leakage apparently is approximately con 
stant, because the viscous materials do not have as 
great a tendency to leak as the thinner materials. What 
ever the reasonQthe volume of material injected for 
each stroke of the piston remains remarkably consis 
tent, enabling the operator to obtain predictable and 
repeatable results with the apparatus and resulting in 
the production of aerosol cans of paint or the like hav 

‘ ing proper consistency forvspraying. 
For instance, in one series of ten cans of 12 ounce 

capacity, ten strokes of the apparatus were made to 
?ll each can. Each ?ll required about 28 to 30 sec 
onds. Of the 10 cans, eight had a net weight of 82 
grams of paint, and the other two had a net weight of 
81 grams. ' 

While the foregoing describes several embodiments, 
it is understood that the invention may be practiced in 
still other forms. 
What is claimed is: 
1. Apparatus for charging material to be sprayed into 

a pressurized aerosol can having a valve and containing 
a liqui?ed propellant gas, comprising a reservoir having 
a suf?cient capacity for said material to charge a plu 
rality of said aerosol cans, said reservoir having an op 
erating bore provided with a connecting portion 
adapted to make a sealed communicating connection 
with the valve of said aerosol can, a piston member 
mounted for reciprocation in a working direction and 
a return direction in said operating bore and effective 
upon reciprocation in the working direction to force 
said material through said connecting portion and aero 
sol valve into said can against the pressure of the liqui 
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fied gas, fluid pressure-actuated means for reciprocat~ 
ing said piston member in strokes of substantially equal 
length, and means for supplying ?uid under a substan 
tially constant pressure to said pressure-actuated 
means, whereby said fluid pressure-actuated means ap 
plies a substantially uniform force to said piston mem 
ber during the reciprocation thereof in the working di 
rection, and whereby the amount of material injected 
during each working stroke of the piston is substantially 
the same and each of said plurality of cans is substan 
tially equally ?lled by substantially the same number of 
strokes of said piston member, regardless of the viscos 
ity of said material. 

2. The apparatus of claim 1 wherein said ?uid pres 
sure-actuated means is a double-acting, pneumatic cyl 
inder and piston combination. 

3. The apparatus of claim 1 wherein said operating 
bore has a cross-sectional con?guration substantially 
matching that of the piston member to provide a work 
ing ?t, and said ?uid pressure-actuated means provides 
a length of stroke for the piston member suf?cient to 
clear the operating bore on its return stroke to permit 
the reservoir to ?ll the bore. 

4. The apparatus of claim 3 including means to decel 
erate the reciprocation of the piston member during a 
back stroke after clearing said operating bore to allow 
proper ?ll of the bore from the reservoir prior to a suc 
ceeding forward stroke of the piston member. 

5. The apparatus of claim 3 wherein said operating 
bore and piston member are free of any seal therebe 
tween. 

6. The apparatus of claim 3 including an aerosol can 
and wherein, in effecting said sealed communicating 
connection between said connecting portion and can, 
one of the sealing parts is resilient plastic and the other 
is metal. ' 

7. The apparatus of claim 1 including counter means, 
and means responsive to the reciprocation of the piston 
member to actuate the counter means, said counter 
means being adapted to stop said reciprocation of the 
piston member upon reaching a predetermined count. 

8. The apparatus of claim 1 wherein said operating 
bore has a cross-sectional con?guration substantially 
matching that of the piston member to provide a work 
ing ?t, said connecting portion has check valve means 
normally preventing release of said material there 
through but adapted to be opened in effecting said 
sealed communicating connection with the can. 

9. The apparatus of claim 1 wherein the length of the 
stroke of said piston member is substantially constant. 

10. Apparatus for charging material to be sprayed 
into a pressurized aerosol can having a valve and con 
taining a liqui?ed propellant gas, comprising a reser 
voir having a suf?cient capacity for said material to 
charge a plurality of said aerosol cans, said reservoir 
having an operating bore provided with a connecting 
portion adapted to make a sealed communicating con 
nection with the valve of said aerosol can, a piston 
member mounted for reciprocation in said operating 
bore and effective upon reciprocation to force said ma 
terial through said connecting portion and aerosol 
valve into said can against the pressure of the liqui?ed 
gas, said piston member and bore having a clearance 
therebetween to avoid a complete sealing action while 
providing a working ?t, ?uid pressure-actuated means 
for reciprocating said piston member repeatedly 
through working and return strokes of substantially the , 
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same length to ?ll one of said plurality of cans, and 
means for maintaining a substantially constant ?uid 
pressure on said pressure-actuated means, whereby a 
substantially constant force is exerted on said piston 
member, and whereby each of said plurality of cans is 
substantially equally ?lled by substantially the same 
number of strokes of said piston member, regardless of 
the viscosity of said material. 

11. A process for charging material to be sprayed 
into a pressurized aerosol can having a valve and con 
taining a liqui?ed propellant gas, comprising: 

a. disposing a reservoir of said material having a re 
ciprocable piston member in communicating con 
nection with said can, 

b. reciprocating said piston member by ?uid pres 
sure-actuated means through a working stroke and 
a return stroke to force said material from the res 
ervoir into said connection'and through the aerosol 
valve into said can against the pressure of said liq 
ui?ed gas, 
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14 
c. maintaining a substantially constant ?uid pressure 
on said ?uid pressure-actuated means during its re 
ciprocation of the piston member to apply a sub 
stantially constant force on said piston during its 
working stroke and ?ll substantially equally a plu 
rality of said cans by substantially the same number 
of strokes of the piston member regardless of the 
viscosity of said material, and 

d. continuing to reciprocate said piston member until 
the can is ?lled to a desired extent. 

12. The process of claim 11 wherein said reciproca 
tion of the piston member is decelerated duringv a back 
ward stroke away from said communicating connection 
to allow proper ?ll thereof for a succeeding downward 
stroke of the piston member. 

13. The process of claim 11 wherein said piston 
member is reciprocated through strokes of substan 
tially the same length. 

* * * * * 
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