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9 (Claims. (C. 222-79) 
This invention relates to an injector for precision 

metering and deposit of variable quantities of a viscous 
material such as epoxy resin Systems, potting compounds, 
adhesives and similar materials. 
The new epoxy resins are widely used for potting small 

electronic components and for sealing terminal connec 
tions of Switches, microphones and similar electronic 
components. The epoxy resins fall into two broad cate 
gories, heat activated one part systems or two part sys 
tems that start hardening when mixed. 
The two part system finds more general use as it avoids 

the application of heat to the component being processed 
and because it is more convenient to handle. One partic 
ular problem in the application of the two part system 
arises from the fact that once mixed, the system progres 
sively becomes highly viscous and tacky and ultimately 
hardens. Working life may be from a few minutes to one 
hour. When the material hardens it sticks tenaciously to 
the mixing and applicator equipment and cleanup is a 
major problem. 
There are presently available, commercial devices utiliz 

ing hand held guns having discharge nozzles equipped 
with finger manipulable valves. These devices have many 
parts associated with the valving action which must be 
cleaned. Moreover, the valving motion encumbers pre 
cision maneuver of the gun and disturbs the placement of 
the material. In addition, the discharge passage is rela 
tively long to accommodate the valving mechanism and 
this results in a shortened pot life for the charge. 

For these reasons, there are many in this art who still 
use toothpicks or hypodermic syringes for applying small 
amounts of epoxy. Thus, there exists a genuine need for 
an injector for handling the deposit of viscous materials 
such as epoxy resin systems. 
The principal object of the invention is the provision of 

an injector for precision metering and deposit of viscous 
materials. 

Another object is the provision of such an injector 
having facilities controllable to vary the quantity of ma 
terial to be discharged. 
A more specific object of the invention is the provision 

of a method and an apparatus employing a hand maneu 
verable storage and discharge cartridge equipped with a 
flexible air pressure Supply controlled by a proportional 
treadle movement to provide a full range of variable 
control without disturbing the cartridge placement. 
A further object of the invention includes the provision 

of injector apparatus characterized by a reuseable car 
tridge having a cylindrical reservoir and provided with a 
full size air inlet opening at one end and a short valveless 
discharge nozzle at the other end. 

Still another object is the provision of an injector 
apparatus characterized by a cartridge having a reservoir 
for receving a charge of viscous material, a short valve 
less discharge nozzle at one end and a flexible air supply 
line at the other end to apply air under pressure directly 
against the charge. 

Other and further objects of the present invention will 
be apparent from the following description and claims, 
and are illustrated in the accompanying drawings which 
show structure embodying preferred features of the pres 
ent invention and the principles thereof, and what is now 
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considered to be the best mode in which to apply these 
principles. 

in the accompanying drawings: 
FIG. 1 is a diagrammatic side view partly in section 

illustrating a preferred injector apparatus constructed in 
accordance with this invention; 

FIG. 2 is a sectional view through a cartridge and 
showing a self-contained charge therein; 

FIG. 3 is a sectional view through a cartridge that is 
equipped with a floating piston; and 

FIG. 4 is a sectional view through a dispenser car 
tridge in the form of a can equipped with an air inlet 
line and liquid discharge line. 

Referring now to the drawings, and particularly to 
FIG. 1, a complete injector assembly is illustrated for 
the precision metering and deposit of variable quantities 
of viscous material such as epoxy resin systems, potting 
compounds and adhesives. The assembly includes a 
pressure regulating valve unit 10 of basically conventional 
form which is here shown mounted on a bench top T. 
The valve 10 has a valve casing 11 provided with an air 
inlet passage I, an air outlet chamber 1EC and an air 
vent chamber SV. Air flow from the inlet passage I 
to the outlet chamber 1C is regulated by a valve head 12 
that is biased to closed position by a spring 13 and that 
includes a stem 2S projecting into the upper end of the 
vent chamber 1V. A flexible diaphragm 14 divides the 
Vent chamber and includes a central disc 2D provided 
with a port 12P which is normally closed by the valve 
stern 12S. 
The valve unit () has its lower end projecting through 

the bench top T and equipped with a vertically slidable 
plunger 15 which transmits force to the diaphragm 4D 
by means of a load spring 16 housed within the vent cham 
ber iV. The plunger 15 constitutes an externally acces 
sible actuator that is shiftable for applying a proportional 
force to the diaphragm to elevate the valve head 2 and 
Open a flow passage through the valve from inlet 1 I to 
outlet 11P. As is conventional, the resultant pressure 
acting at the outlet 11P is variable in accordance with 
the position of the valve head 12. 

Finally, the valve has an internal vent passage 17 es 
tablishing communication between the outlet chamber 
11C and the upper region of the vent chamber 11V. In 
the event the valve has been set to some selected valve 
opening position and air under corresponding pressure is 
being Supplied to and through the outlet chamber, an 
abrupt closure of the valve head 12 by release of the 
plunger 15 results in an excess air pressure on the down 
strean side of the valve. An important feature of this 
Valve is that this excess of pressure is dumped rapidly to 
facilitate instant shut-off. The dumped air follows a 
path that extends from the outlet chamber 11C through 
the internal vent passage 17, through the port 12P in the 
diaphragm disc 12D which is now open by virtue of the 
existence of the excess downstream air pressure, and 
finally through an external vent passage 18 that leads 
from the vent chamber 11C. 

In the injector arrangement constructed in accordance 
With this invention, the valve unit 10 has its air inlet pas 
Sage 11I equipped with a feed line 19 connected to a 
Source of air under pressure, its air outlet passage 1C 
connected to an air supply line 20, and its pressure regu 
lating proportional plunger 5 connected to be controlled 
by a treadle actuated mechanism for regulating the Sup 
ply of air to the desired pressure. 
As illustrated herein, the treadle actuated mechanism 

includes a lever 21 pivotally mounted to the bench. One 
end of the lever 21 underlies the plunger 15 and the other 
end is connected to a cable 22 which extends upwardly 
from a treadle 23 that may be pivotally mounted on a 
suitable floor mounted base 24 to enable the operator to 
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apply proportional control by foot action on the treadle 
and position the plunger to select any desired air pressure. 
By this arrangement, air turn-oin and air shut-off and 
all graduations in the pressure selection are effected by 
treadle control of the valve unit () and the operator's 
hands are free to handle the injector head or cartridge 25. 

In the preferred form of the invention the injector head 
25 is in the form of a re-usable cartridge defining a 
reservoir R for receiving a charge C of viscous material 
and having an endwise directed orifice discharge passage 
Pat one end and a cup shaped cap 25 removably mounted 
in air tight sealed relation around the other end. The 
air Supply line 20 is in the form of an elongated flexible 
air supply tube having one end connected to the air out 
let chamber 1C of the valve unit and having the other 
end connected in sealed relation to the cartridge cap 25 
to communicate with reservoir R through a passage 6P 
in the cap. 
The cartridge is of a size to facilitate grasping and 

maneuver by one hand and typical cartridges may be of 
the following sizes: a /2 inch diameter cartridge may 
have a reservoir volume of /3 cubic inch and an orifice di 
ameter of .032 inch. A 1/4 inch diameter cartridge may 
have a reservoir volume of five cubic inches and an orifice 
diameter of .062 inch. 

in one preferred embodiment of the invention as illus 
trated in FIG. 1, the cartridge 25 is of one-piece con 
Struction and includes a housing portion 25H providing 
a cylindrical reservoir R having a full sized inlet opening 
across the air entry end thereof, and a valveless nozzle 
portion 25N rigidly carried on the housing portion 25H 
at its opposite end and providing an endwise directed 
orifice discharge passage for the reservoir. The cartridge 
reservoir is filled through its large open end with a charge 
C of Viscous material Such as a two part epoxy resin sys 
ten and the cartridge is then hand-guided to locate its 
nozzle exit at a position for depositing a controllable quan 
tity of the viscous material. For this purpose the oper 
ator's foot applies proportional control through the treadle 
23 and the motion transmitting cable 22 and lever 21 to 
open the valve unit appropriately for applying air at the 
required pressure directly to the charge of viscous ma 
terial which is then extruded from the cartridge at an ap 
propriate rate. 
As soon as the operator's foot returns the treadle 23 

to initial position and an external return spring 27 re 
Stores lever 21 to enable the plunger to be returned to 
the air-off position, an excess of pressure exists down 
Stream of the valve 10. This excess downstream pres 
Sure defects the diaphragm 14 downwardly to open the 
Vent port 2P and permit dumping of the downstream 
air. This action facilitates instant shut-off and eliminates 
drippage from the nozzle. During the actual depositing 
action the flow of the viscous material may easily be va 
ried in accordance with the requirements of the particu 
lar operation, all of this being accomplished by propor 
tional treadle movement and thus in no way interfering 
With the precision location and hand guidance of the 
cartridge head. 

There is particular advantage in the fact that the air un 
der pressure is applied directly to the charge C of viscous 
material. This gives fast response and reduces the effort 
required in the case of highly viscous resins. More im 
portantly, however, the shut-off response is much quicker 
than would be the case where the pressure is applied 
through a piston 28 mounted in floating relation in the 
reservoir as illustrated in FIG. 3. In the latter instance, 
friction is always acting between the piston and the car 
tridge Walls So that when air pressure behind the piston is 
reduced, friction causes the piston 28 to remain at its 
advanced position wherein it pushes against the charge of 
material. In addition, it is inevitable that air bubbles will 
exist forwardly of the piston 28 and being under a high 
degree of compression, they will produce forces that con 
tinue to push out resin, even after air shut-off. The tech 
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4. 
nique of using air under pressure to contact directly 
against the charge is useful for injection of any type ma 
terial that will slump sufficiently to prevent air from tun 
neling through to the nozzle. 

Other features in the cartridge arrangement reside in 
the fact that the nozzle 25N is valveless, permitting the 
orifice passage to be of minimum length. Moreover, the 
reservoir R is immediately adjacent the nozzle so that 
the material has a short overall travel path when exiting 
from the cartridge, thus facilitating extrusion of highly 
viscous materials. 
Another important practical aspect of the invention is 

that the viscous material touches only a single part-the 
cartridge 25 and it has a configuration that facilitates 
cleanup. Thus, the cylindrical reservoir R having a full 
width opening at the air inlet end, enables a drill to be 
inserted for cleanout of the reservoir after the resin has 
hardened therein. Another drill may be inserted through 
the nozzle end to complete the cleaning operation and 
enable re-use of the cartridge. Thus, the invention per 
mits the use of expensive precision nozzles as cleanup is 
no longer a problem. It should be noted that the inven 
tion also contemplates that disposable cartridges 25 might 
be employed instead of the re-usable cartridges described 
previously. 
Another variation of the device is illustrated in FIG. 2 

wherein the cartridge 25 is shown equipped with a charge 
C’ which includes a plastic carrier bag 29 having a nozzie 
29N press fit into the cartridge. The bag is useful in fa 
cilitating initial insertion of the charge into the reservoir 
and it is collapsible progressively with expulsion of the 
charge from the reservoir. This FiG. 2 arrangement has 
the advantage of preventing the resin from contacting the 
housing portion 25H of the cartridge. 
While the floating piston arrangement as indicated pre 

viously has certain disadvantages, the invention does con 
template the use of such a floating piston 28 for cer 
tain applications and Such an arrangement is shown in 
F.G. 3. 

Finally, another cartridge arrangement is illustrated in 
FIG. 4 wherein a closed one quart 29 can serves as the 
cartridge and is equipped with a flexible air supply line 20 
shown entering at the top and a liquid delivery tube 39 
shown extending from a location adjacent the bottom of 
the can through the top to act as the injector nozzle. 
This can-type cartridge is normally contemplated for use 
with a one part resin. 

While proportional air pressure control is contemplated 
for precision depositing operations, it should be apparent 
that the injector in many instances may be used with a 
direct three-way air valve to provide a simple on-off ar 
Tangement for controlling the supply of air to the car 
tridge. Even in simple on-off arrangements of this type, 
there is important advantage in the fact that the cartridge 
is freely hand maneuverable and the on-off control is 
effected by the treadle 23 and thus in no way disturbs the 
guidance of the cartridge. 

Thus, while preferred constructional features of the 
invention are embodied in the structure illustrated herein, 
it is to be understood that changes and variations may be 
made by those skilled in the art without departing from 
the Spirit and scope of the appending claims. 
What is claimed is: 
1. In an injector for one-handed precision metering 

and deposit of variable quantities of viscous material, 
the combination with an air pressure valve unit having 
an air inlet connected to a source of air under pressure, 
an outlet, and means for controlling flow of air under 
preSSure from said air inlet to said air outlet; of a car 
tridge of a size and shape suitable for engagement and 
maneuver by hand and including a housing portion pro 
viding a reservoir for receiving a charge of viscous ma 
terial and a valveless nozzle portion rigidly carried on said 
housing portion and providing an orifice discharge pas 
Sage for Said reservoir, means including an elongated 
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flexible air supply tube having one end connected to said 
air outlet and having the other end connected in sealed 
relation to said housing portion for supplying air under 
pressure into a region of said reservoir remote from said 
nozzle portion to effect application of pressure on said 
charge, and treadle actuated mechanism connected to 
said controlling means for controlling the Supply of air 
under pressure to said tube. 

2. In an injector for one-handed precision metering and 
deposit of variable quantities of viscous material, the com 
bination with an air pressure valve unit having an air 
inlet connected to a source of air under pressure, an out 
let, means for controlling flow of air under pressure from 
said air inlet to said air outlet and means for dumping 
downstream air when downstream air pressure is in excess 
of that corresponding to the value determined by said 
controlling means; of a cartridge of a size and shape suit 
able for engagement and maneuver by hand and includ 
ing a housing portion providing a reservoir for receiving 
a charge of viscous material and a valveless nozzle por 
tion rigidly carried on said housing portion and provid 
ing an orifice discharge passage for said reservoir, means 
including an elongated flexible air supply tube having 
one end connected to said air outlet and having the other 
end connected in sealed relation to said housing portion 
for supplying air under pressure into a region of said 
reservoir remote from said nozzle portion to effect ap 
plication of pressure on said charge, and treadie actuated 
mechanism connected to said controlling means for con 
trolling the supply of air under pressure to said tube. 

3. An injector for one-handed precision metering and 
deposit of variable quantities of viscous material and 
comprising a cartridge of a size and shape suitable for 
engagement and maneuver by hand and including a hous 
ing portion providing a reservoir for receiving a charge 
of viscous material and a valveless nozzle portion rigidly 
carried on said housing portion and providing an orifice 
discharge passage for said reservoir, means including an 
elongated flexible air supply tube connected in sealed rela 
tion to said housing portion for Supplying air under pres 
sure into a region of said reservoir remote from said nozzle 
portion to contact directly against said charge, and a 
treadle actuated mechanism for controlling the supply 
of air under pressure to said tube. 

4. In an injector for one-handed precision metering 
and deposit of variable quantities of viscous material, the 
combination with an air pressure valve unit having an air 
inlet connected to a source of air under pressure, an out 
let, and means for controlling flow of air under pressure 
from said air inlet to said air outlet; of a hand maneuver 
able dispensing unit including means forming a reservoir 
for receiving a charge of viscous material, and a valveless 
nozzle tube providing an orifice discharge passage hav 
ing one end in direct communication in the charge con 
tained in said reservoir and having a discharge end pro 
jecting from said reservoir, means including an elongated 
flexible air supply tube having one end connected to said 
air outlet and having the other end connected in air tight 
sealed relation to communicate directly with said res 
ervoir at a region thereof to effect application of pres 
Sure on said charge for forcing said liquid out said noz 
zle tube, and treadle actuated mechanism connected to 
said controlling unit for controlling the supply of air 
under pressure to said tube. 

5. An injector for one-handled precision metering and 
deposit of variable quantities of viscous material and com 
prising a reversible cartridge of a size and shape suitable 
for engagement and maneuver by hand and including a 
housing portion providing a cylindrical reservoir for re 
ceiving a charge of viscous material and having a full 
size inlet opening across one of said reservoir and a valve 
less nozzle portion rigidly carried on said housing portion 
at the other end of said reservoir and providing an end 
wise directed cylindrical orifice discharge passage for 
said reservoir, a cup shaped cap removably mounted in 
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6 
air tight sealed relation around one end of said housing 
portion to span said inlet opening and having a central 
through passage, an elongated flexible air supply tube 
having one end connected to said cap to supply air 
through said passage to contact directly with the material 
in said reservoir, an air pressure regulator connected to 
the other end of said tube for supplying air under pres 
sure to said reservoir and including means for dumping 
air when downstream air pressure is in excess of that cor 
responding to the regulator setting, and a proportional 
treadle actuated mechanism for varying the pressure set 
ting of said regulator. 

6. An injector for one-handed precision metering and 
deposit of variable quantities of viscous material and com 
prising a reusable cartridge of a size and shape suitable 
for engagement and maneuver by hand and including a 
housing portion providing a cylindrical reservoir for re 
ceiving a charge of viscous material and having a full 
size inlet opening across one end of said reservoir and 
a valveless nozzle portion rigidly carried on said housing 
portion at the other end of said reservoir and providing 
an endwise directed cylindrical orifice discharge passage 
for said reservoir, a cup-shaped cap removably mounted 
in air tight sealed relation around one end of said hous 
ing portion to Span said inlet opening and having a cen 
tral through passage, an elongated flexible air supply tube 
having one end connected to said cap to supply air 
through said passage to contact directly with the mate 
rial in said reservoir, an air pressure regulator having an 
air inlet connected to a source of air under pressure, an air 
Outlet connected to the other end of said tube, valve means 
for regulating flow of air from said air inlet to said air out 
let, an externally engageable actuator shiftable for apply 
ing a proportional force to open said valve means, and 
means for dumping downstream air when downstream air 
pressure is in excess of that corresponding to the current 
position of said actuator, a treadle mounted for reversible 
movement, and motion transmitting mechanism connected 
between said treadle and said actuator for effecting vari 
ation in air pressure applied to said reservoir in propor 
tion to movement of said treadle. 

7. An arrangement in accordance with claim 1 and 
wherein said cartridge has a floating piston in said reser 
voir and having one face exposed to air under pressure 
Supplied through said tube and an opposite face exposed 
to engage against the charge in said reservoir. 

8. An arrangement in accordance with claim 1 and 
wherein said charge includes a collapsible bag that re 
ceives the liquid and that has said nozzle portion in 
tegral with said bag and projecting in press fit relation 
through said housing portion. 

9. An arrangement in accordance with claim 4 wherein 
Said reservoir forming means comprises a closed can, and 
Said nozzle tube has one end within the can at a lower 
region thereof and has an opposite end extending out 
Wardly of the can to deliver the charge. 
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