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3,292,621 
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15 Claims. (C. 128-173) 

This invention relates to jet type inoculators. 
In my copending application, Serial No. 200,411 filed 

June 6, 1962, now abandoned, for Universal Inoculator, 
I describe and claim a jet type inoculator in which com 
mercially available compressed gas is utilized to energize 
a spring which in turn may be triggered to energize a 
liquid, and the latter in turn energizes a piston which 
acts upon the inoculant to eject it from the apparatus and 
into the epidermis of the patient. The said prior jet inoc 
ulator is particularly well adapted for use in mass inocu 
lations and for this purpose employs a relatively large 
tank or cylinder of the compressed gas, which is con 
nected to the inoculator through a flexible hose to pro 
vide mobility for the inoculator. 

in many situations, however, it would be desirable to 
be able to give a number of inoculations or injections by 
the jet method, because of its relative painlessness, with 
out requiring the use of the heavy tank of compressed 
gas. It is also desirable in all such inoculations to sub 
ject the inoculant initially to a high pressure for piercing 
the skin with a high velocity jet of the inoculant, after 
which the force is reduced to effect the actual inoculation. 

It is accordingly an object of this invention to provide 
a small, readily portable, gas operated jet type inocula: 
tor in which there is automatically produced a high initial 
pressure for piercing the skin, followed by a gradually 
diminishing pressure for injecting the inoculant through 
the pierced skin. 
As a more specific object, this invention seeks to pro 

vide a plunger-operated inoculator wherein a simple 
pressure-responsive release mechanism is used in conjunc 
tion with the plunger to restrain the operation of the de 
vice until a predetermined pressure is applied to the 
plunger. A feature of this invention is a plunger which 
is spaced from an ampule of inoculant and is made to 
strike the ampule upon the release of a mechanical pres 
sure-responsive restraining device, said plunger being ac 
tuated by gas under pressure. 

Although portable gas operated inoculators are not 
generally desirable for mass inoculations because of the 
limited quantity of compressed gas available in the Small 
cylinders carried in such devices, it is nevertheless desira 
ble to conserve the quantity of gas available as much as 
possible. It is thus another object of this invention to 
provide a valve control mechanism for the gas for operat 
ing an inoculator, said mechanism being designed to close 
automatically upon the completion of the initial move 
ment of an inoculant ejecting plunger, the remainder of 
the movement of the plunger being effected by the fixed 
quantity of gas passed by the valve control mechanism. 
The amount of inoculant to be injected into an indi 

vidual depends upon the condition of the individual and 
upon his maturity. It is an additional object of this in 
vention, therefore, to provide a plurality of interchange 
able stop mechanisms for limiting the travel of an inocu 
lant ejecting plunger of a portable inocular to control the 
amount of inoculant ejected, with convenient means for 
storing the stop mechanisms not in use. 
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the gas will be exhausted. Thus, if the bottle should be 
come exhausted before the requisite pressure for a proper 
jet inoculation is developed, a partial ejection of the inocu 
lant may be effected, and this at a pressure insufficient 
to pierce the skin of the patient so as to make use of the 
part ejected, thereby wasting the inoculant. 

It is a further object of this invention to provide means 
in a gas operated inoculator which will prevent the ejec 
tion of any of the inoculant until a predetermined pres 
sure is developed in the gas. 
The 8.5 gram bottles of CO2 gas used in portable, gas 

operated inoculators are normally furnished with a Seal 
which when once pierced remains thereafter open. The 
pocket-size inoculator of this invention, however, is de 
signed for intermittent operation, so that there may be 
Telatively long periods after the bottle has been opened 
during which the inoculator will not be used. It is de 
sirable, during such periods, to prevent any loss of gas so 
that the physician may be assured of a maximum number 

It is, accordingly, an 
other object of this invention to provide valve means in 
the inoculator which will effectively close the bottle and 
hold it in closed position indefinitely. 
These and other objects and features of this invention 

will become apparent from the following detailed de 
scription when taken together with accompanying draw 
ings in which; 

FIG. 1 is an elevational view, partly in section, of the 
assembled gas operated pocket size inoculator of this 
invention; 
FIG. 2 is an exploded view of the inoculator of FIG. 

1, partly in section, and turned through 90 with refer 
ence to FIG. 1; 

FIG. 3 is an enlarged fragmentary section through the 
inoculator of FIG. 1, showing the details of construc 
tion of the control valve therefor; 

FIG. 4 is a plan view in section of the inoculator of 
FIG. 1, the section being taken along lines 4-4 of FIG. 
1 and looking in the direction of the arrows at the ends 
of said line; 

FIG. 5 is a fragmentary, enlarged section of the snap 
action mechanism for transmitting the gas pressure to the 
device containing the inoculant; 

FIG. 6 is a bottom view of the inoculator of FIG. 1; 
and 

FIG. 7 is a fragmentary section on an enlarged scale 
of the passage to the source of gas. 

In the preferred form shown in the accompanying 
drawings, the inoculator is a generally cylindrical object 
having the inoculant orifice at one end thereof, the re 
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Although the pressure within a bottle of compressed 
CO gas remains at 800 pounds per square inch as long 
as there is any of the gas in liquid form in the cylinder, 
the pressure drops off rapidly just as soon as the last 
vestige of liquid passes into a gaseous state, and hence 
it is not possible to foretell accurately when a bottle of 

70 

ceptacle for the bottle of compressed gas at the other end 
and a control for the valve disposed on the side of the 
cylinder substantially midway between its ends. The 
inoculator is particularly well adapted for use with an 
inoculant contained in a special cylinder known as a 
"Metapule.” The Metapule is a substantially rigid cylin 
der capable of withstanding the relatively high momentary 
pressures impressed upon the inoculant therein by the 
present device, and has formed in one end thereof a rela 
tively rounded closure wall terminating in a nipple con 
taining an orifice of approximately .003' in diameter. 
The Metapule is shown in FIG. 2 at 10, the orifice is 

shown at 11. The end of the Metapule opposite orifice 
11 is closed by a rubber piston 12 which is adapted to be 
pushed into the Metapule to exert a pressure on the in 

l therein to force the inoculant out through ori 
ce 1. 
Metapule 10 is adapted to be held in a sleeve or tube 13 

which has an outwardly extending flange 14 at one end 
and an inwardly extending flange 15 at its opposite end. 
The inner diameter of flange 15 is smaller than the exter 
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nal diameter of Metapule 10, so that when the Metapule 
is inserted into tube 13, its piston end will be retained 
within the tube by flange 15. Tube 13 is retained in a 
fitting 16 having an opening 17 therein in which tube 13 
fits with a sliding fit. The outer periphery of fitting 16 
has threads 18 over which may be threaded a cap 19 
adapted to extend around the orifice end of the Metapule 
10 to retain said Metapule in tube 13. To this end cap 19 
has an opening 20 centrally located therein which is 
partially closed by a radially inwardly extending flange 
21, the inner surface 22 of which is rounded to conform 
with the rounded contour of the nozzle end of the Meta 
pule 10. Cap 19 also has a radially extending wall 23 
which is adapted to overlie flange 14 and to clamp said 
flange against fitting 16 when the cap is threaded over the 
threads 18 on fitting 16. It is not contemplated that 
the Metapule 10 will be clamped between flange 15 on 
tube 13 and surface 22 on cap 19, but the space between 
flange 15 and surface 22 is only slightly larger than the 
Metapule to take care of variations in the dimensions of 
these inoculant containing devices. When the Metapule 
is installed in the tube and cap 19 is in clamping relation 
over flange 14, the nipple containing the orifice 11 extends 
through cap 19, slightly beyond flange 21. This is shown 
in FIG. I. 
The means by which piston 12 of the Metapule 10 is 

forced into the Metapule to eject the inoculant contained 
therein is disposed in cylindrical housing 24. Said hous 
ing has a recess 25 forced therein, the outer end of which 
is threaded as at 26 with an internal thread to receive the 
externally threaded end 27 of fitting 16. A radially out 
wardly extending flange 28 on fittting 16 limits the move 
ment of said fitting into recess 25 and provides a means 
for locating said fitting axially relative to recess 25. 

Within recess 25 is located a pressure differential 
operated device or piston 29 which has formed integrally 
therewith a ram 30, the outer diameter of which is sub 
stantially the same as the internal diameter of flange 15. 
The length of ram 30 is such that when tube 13 is 
clamped on fitting 16 and fitting 16, in turn, is tightened 
in recess 25 so its flange 28 abuts upon the end of housing 
24, the end of ram 30 will be partially received within 
flange 15. 

Referring now to FIG. 5, the means for obtaining a 
snap action operation of ram 30 will be described. It is 
contemplated that ram 30 will move into tube 13 against 
the piston 12 in the Metapule 10 with a hammer blow to 
create the initial high pressure in the inoculant required 
to pierce the skin of the patient. It is contemplated 
further that the movement of the ram will be effected 
by an expanding gas and that such gas will be expanding 
into recess 25 which is initially at atmospheric pressure 
so that the gas will gradually increase the pressure in the 
recess behind the piston. This is just the opposite of the 
the effect desired on the inoculant, i.e., it is desirable to 
have an instantaneous high pressure on the inoculant 
to pierce the skin, followed by a gradually diminishing 
inoculation pressure. 
The conversion of a build-up of pressure on the ram 

to a hammer blow by the ran upon the inoculant is pro 
duced by the means shown in F.G. 5. The conversion 
means is designed to hold back ram 30 until a predeter 
mined pressure is built up behind piston 29 and then to 
release the ram with a snap action to permit the ram 30 
to move against piston 12 of the Metapule 10 with a 
hammer action. This is accomplished by the following 
instrumentalities: 
A peripheral groove 31 is formed internally of flange 

15, and a groove 32 is formed around the end of ram 30. 
A snap ring 33 is retained in groove 32, said snap ring 
having a substantially circular radial cross section, the 
diameter of which is greater than the depth of groove 32, 
so that a portion of the snap ring extends outwardly 
radially beyond the surface of ram 30 and into groove 
3 in flange 15. The depth of groove 31, however, is at 
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4 
least equal to the diameter of the radial cross section of 
snap ring 33 so that the entire ring may be retained in 
groove 31. The wall 34 of groove 32 and the wall 35 
of groove 31 are radia walls and serve to pinch snap 
ring 33 between them when ram 30 moves upwardly into 
tube 13. The depth of groove 32 is slightly less than 
one-half the diameter of the radial cross section of snap 
ring 33, so that a camming action will be created between 
the radial wall 34 and the rounded surface of the snap 
ring tending to can the snap ring out of the groove as 
the ram 30 attempts to move into tube 13. The resilience 
of the snap ring and the relative proportions of the ring 
and groove 32 are predetermined to be such that the ring 
will not be cammed out of its groove until a pressure of 
at least 700 pounds per square inch is exerted against 
piston 29. 

It may be noted that a space 36 is provided between 
the end of ran 30 and piston 12 of Metapule 10 when 
snap ring 33 abuts against wall 35. Thus when snap ring 
33 suddenly releases ram 30, said ram in traversing 
space 36 acquires a momentum which, together with the 
suddenly released pressure behind piston 29, causes ram 30 
to strike piston 12 of Metapule 10 with a hammer blow. 
The movement of piston 29 and its ram 30 toward 

Metapule 10 is effected by gas entering a space 37 at the 
bottom of recess 25 behind piston 29. The gas is sup 
plied from a bottle 38 of the compressed gas, the bottle 
being held in a container 39 secured to cylindrical housing 
24 by a threaded connection 40-41 between container 39 
and cylindrical housing 24. 
The passage of gas from bottle 38 to space 37 is con 

trolled by a valve shown generally at 42 in FIG. 3. Said 
valve includes a recessed plug 43 threaded into a trans 
verse opening 44 in cylindrical housing 24 and sealed with 
respect thereto by suitable packing such as O ring 45. A 
peripheral groove 47 in plug 43 is in communication with 
a passage 48 connected to the interior of bottle 38 so as 
to contain gas at 800 pounds per square inch pressure. 
One or more cross bores 49 connects peripheral groove 
47 with the interior of plug 43. Within plug 43 is an 
end face valve 50 axially movable in plug 43 and nor 
mally urged to the right as viewed in FIG. 3 by a spring, 
51 bearing at one end against the closed end of plug 43 
and at its other end against valve 50. The recess in plug 
43 is of two diameters, the inner portion 59 of the recess 
being the smaller. Valve 50 is made with a pilot portion 
60 which has a sliding fit with inner portion 59 of the 
recess in plug 43, and a face portion 61 disposed in the 
larger diameter portion of the said recess. 
Valve 50 seats against the end of a sleeve 52 disposed 

in transverse opening 44 and appropriately sealed at one 
end with respect to housing 24 by an O ring 58. At the 
inner end of sleeve 52 O ring 45 is interposed between the 
adjacent ends of plug 43 and sleeve 52 to effect a seal 
between the plug and sleeve in addition to the seal it pro 
vides between the sleeve and opening 44. Sleeve 52 has 
a central opening 53 therein connected through cross 
bores 54 with a peripheral groove 55 aligned with an 
outlet passage 56 leading toward axially disposed valve 
chamber 57 (FIG. 2) in housing 24. Said outlet passage 
in FIG. 3 is shown rotated out of its position in housing 
24 for convenience in describing the passages provided 
for the gas. A cross bore 111 on valve 50 allows gas 
under pressure to enter behind the valve and causes it to 
be urged against sleeve 52, i.e., to the closed position. . 
The head portion 61 of valve 50 has an O ring 62 re 

tained in a recess in the end thereof by the head of an 
axially extending pin 63 pressed into a recess in said head 
portion of valve 50. Said O ring 62 extends slightly be 
yond the end of valve 50 and beyond the periphery of the 
head of pin 63 so as to contact and seat upon the adja 
cent end of sleeve 52. Valve 50 is adapted to be moved 
off its seat by a pin 64 which has a small diameter shank 
65 extending with considerable clearance through cen 
tral opening 53 in sleeve 52 into proximity to the head 
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of pin 63. Said pin 64 has a conical valve portion 66 
which has a maximum diameter greater than the diameter 
of central opening 53 so that when conical valve portion 
seats upon the outer edges of opening 53, said opening is 
effectively closed. The opposite end 67 of valve operat 
ing pin 64 extends through an opening 68 in cylindrical 
housing 24, where it may be reached from the outside. 
A shoulder 69 is formed between the conical section 66 
and the extension 67, said shoulder serving to abut upon 
the bottom of counterbore 70 when conical section 66 
is of the seat in the sleeve 52 to act as a stop for said 
valve operating pin 64. 

Axial movement is imparted to valve operating pin 64 
by a lever 71 fulcrumed on a pin 72 supported by a stud 
73 threadedly received in an opening 74 in cylindrical 
housing 24. A square corner 75 is formed in the outer 
end of stud 73 to act as a stop for lever 71 in its pivotal 
movement about pin 72 in a clockwise direction as viewed 
in FIG. 1. A stop in the opposite direction is provided 
by a thumb screw 76 mounted on lever 71 and extending 
toward the outer surface of cylindrical housing 24, so that 
the distance to which lever 71 can be moved in the direc 
tion of cylindrical housing 24 can be controlled. Lever 
71 abuts upon the rounded end 67 of valve operating pin 
64 and serves to move said pin inwardly of the housing 
and against valve pin 63. 
The primary function of thumb screw 76, however, is 

to lock lever 71 in its inoperative position so that an in 
advertent operation of the inoculator cannot take place. 
Thus, with thumb screw 76 advanced until it strikes the 
side of cylindrical housing 24 with lever 71 released, no 
movement of said lever around pin 72 is possible. This 
conserves both the inoculant and the gas in bottle 38. 
The gas for advancing piston 29 passes from outlet 

passage 56 into the axially disposed valve chamber 57, 
as previously described. Within valve chamber 57 is dis 
posed a check valve 78 having a conical valve portion 79 
adapted to seat on valve seat 80 which is threaded into 
the open end of said chamber 57. Said valve 78 has a 
guide portion 8 slidable in chamber 57 and recessed to 
receive a compression spring 82 which is sufficiently 
strong to hold conical valve portion 79 on its seat against 
pressure in chamber 57 from bottle 38. Valve 78, how 
ever, is provided with a pin 83 which extends from the 
conical valve portion 79 through the valve seat 80 and 
into chamber 37 where it contacts piston 29. Said piston 
is normally held in a retracted or inner position with 
reference to its recess 25 by a spring 84 which is con 
siderably stronger than spring 82, so that spring 84, in 
retracting piston 29 into the recess 25, also causes valve 
78 to be pushed downwardly as viewed in FIG. 2 against 
the action of spring 82 to hold the conical portion 79 
off its seat 80. 
Thus when gas under pressure is admitted to chamber 

57, a passage is provided for said gas through seat 80 
around pin 83 and into chamber 37. However, as the 
gas in chamber 37 increases in pressure and overcomes 
spring 84 and the aforementioned resistance of snap ring 
33, piston 29 moves outwardly, and as it moves, pin 83 
follows it until conical valve portion 79 contacts seat 80 
to close the passage from chamber 57 to chamber 37. It 
is contemplated that the movement of piston 29 required 
to allow valve 78 to close will be very small so that the 
remainder of the movement of the piston is effected by 
the expansion of the gas trapped between valve 78 and 
piston 29. As a result of the closing of valve 78, al 
though lever 71 may be depressed by the operator to 
effect an inoculation and may be held in a depressed 
condition for an indefinite length of time, a fixed quantity 
of gas under pressure will be admitted to chamber 37 for 
each depression of lever 71, and this quantity remains the 
same regardless of the length of time that lever 71 is held 
depressed. 

It is intended by the construction of valve 78 just de 
scribed that gas pressure will be built up in chamber 37 
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6 
to the point where it not only overcomes spring 84 but 
overcomes the resistance offered by snap ring 33, and 
when such pressure is reached, snap ring 33 will be 
cammed out of its groove 32 in the manner hereinabove 
described and piston 29 will move upwardly rapidly 
across the gap separating the piston from the Metapule 
and strike the Metapule to provide the initial high skin 
piercing pressure required at this stage. After valve 78 
is closed, the gas entrapped in chamber 37 expands against 
the action of spring 84, the expanding gas creating less 
and less pressure for the injection of the inoculant through 
the pierced skin. The compressed spring 84 increases its 
resistance to pressure until equilibrium is reached or the 
movement of piston 29 is arrested by means hereinafter 
described. 
On the inlet side of valve 50 there is interposed between 

inlet passage 48 and bottle 38 a check valve 85 (FIG. 1) 
which is comprised of a fitting 86 threaded into a recess 
87 in cylindrical housing 24 an communicating with inlet 
passage 48. Said fitting 87 has a seat 88 against which 
a ball 89 is normally held by a spring 90. The strength 
of spring 90 is such that ball 89 will be held against its 
seat 88 until sufficient gas under pressure is available from 
bottle 38 to effect a complete inoculation. Thus, spring 
90 may be calibrated to hold ball 89 against its seat 88 
until the pressure on the opposite side of said ball reaches 
600 p.s. i. If this pressure is not reached the check valve 
will remain closed and will indicate to the operator that 
a new bottle of gas 38 is required. In this manner no in 
completed inoculations will be performed and hence no 
inoculiant will be wasted. Check valve 85 also serves to 
conserve gas during intervals between inoculations even 
though those intervals may be of several days' or weeks' 
duration. 
The exhausted gas upon the completion of an inocula 

tion and the return of piston 29 to its starting position 
as shown in FIGS. 1 and 2, is vented through a passage 
way 91 (FIG. 3 and FIG. 1) connected to recess 70. 
Passage 91, however, is closed to the gas behind piston 
29, as long as lever 71 is held depressed and valve 66 is 
thereby held against its seat in sleeve 52. Piston 29 there 
fore cannot return to its starting position until lever 71 
is released. Passage 71 is aligned with a passage 92 in 
stud 73 and with a continuation of passageway 91 beyond 
stud 73 leading to the exterior of cylindrical housing 24. 
This passageway, in turn, is in communication with the 
interior of container 39, and inasmuch as there is ap 
proximately 0.020' clearance between bottle 38 and the 
interior of container. 39, said exhaust gas may pass 
around the bottle 38 and then out through the opening 
93 in the opposite end of container 39. 
The inoculator shown in FIGS. 1 and 2 may be used 

as follows: 
Assuming that container 39 has been unscrewed from 

housing 24 and that cap 19 has been unscrewed from the 
opposite end of container 24, the first step is to turn 
thumb screw 76 in a direction to lock lever 71 against 
operation, that is, against turning around pin 72. Next, 
a bottle 38 of gas is placed in container 39 and the con 
tainer is screwed into the bottom of housing 24. This 
turning operation causes the point of needle 94 associ 
ated with check valve 85 to pierce the self-sealing cap 
normally supplied with bottle 38 (FIG. 7), and since the 
needle 94 is hollow, gas under pressure from bottle 38 
will pass through the needle and act against ball 89 to 
unseat said ball. As described previously, if the gas 
pressure is 600 p.s. i. or greater, said ball will be unseated 
and the gas will pass around ball 89 into the inlet pas 
sage 48 in housing 24 and thence to peripheral groove 
47, cross bore 49, and the valve chamber in which valve 
50 is disposed. The pressure of spring 51 and the un 
balanced nature of said valve will hold said valve seated 
against sleeve 52. 
A Metapule 10 is then placed into tube 13 and cap 

19 is screwed in place over threads 18, thereby render 
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ing the inoculator ready, with the exception of the free 
ing of lever-71, for the performance of an inoculation. 

After the portion of the skin at which the inoculation 
is to be performed has been properly sterilized the thumb 
screw 76 is backed off to free operating lever 71, the 
nose of the inoculator with its Metapule is pressed firmly 
against the sterilized portion of the skin and lever 71 is 
then pressed down. It is held down for approximately 
three seconds and during this interval valve 50 is opened 
to allow gas under pressure to enter space 37 behind pis 
ton 29 through the valve 78. As the pressure builds up 
to the release point of snap ring 33, said ring will be 
cammed out of its groove 32 and ram 30 will jump across 
space 36 and strike piston 12 in Metapule 10, thereby 
impressing a high pressure thereupon, which results in 
the creation of a jet stream issuing from the orifice 11 
in the Metapule against the skin to pierce it. As piston 
29 moves away from check valve 78, the latter will close 
and the fixed quantity of gas trapped in space 37 then 
expands against the action of spring 84 to eject the inoc 
ulant through the pierced opening in the skin into the 
flesh of the patient. After the lever 71 has been depressed 
for approximately three seconds, which is ample time for 
the inoculation to take place, said lever is released and 
the entrapped gas under pressure in space 37 flows out 
through central opening 53 in sleeve 52, past the open 
valve 66 into passage 91 and thence out through con 
tainer 39 and opening 93 to the atmosphere. Meanwhile 
valve 50 is closed by spring 51. 
The release of the gas under pressure in chamber 37 

allows spring 84 to return piston 29 to its initial position. 
During such return movement, Snap ring 33 slides along 
the outer surface of ram 30 until it fails into its groove 
32. Near the end of the return movement, valve 78 is 
opened by piston 29 and gas pressure is then applied be 
hind the closed valve 50 to assist in holding it in closed 
position. The inoculator is then ready for the next in 
oculation. 
The foregoing description of the operation of the in 

oculator presupposes that a full charge of inoculant is 
to be injected. For the next patient, who may be a child, 
a lesser quantity of inoculant may be sufficient. Such 
lesser charge may be effected by the mechanisms herein 
after to be described. 

Since the quantity of inoculant injected is a function 
of the travel of ram 30 and its associated piston 29, it 
follows that by limiting the distance through which pis 
ton 29 travels, a limited quantity of inoculant may be 
injected. In the inoculator of this invention the travel 
of piston 29 is limited by a pair diametrically disposed 
pins 95, 96, each having a head 97, 98, respectively, the 
axial dimension of which is substantially equal to the 
axial dimension of flange 14 on tube 13. Said pins are 
received in corresponding openings 99 and 100 (FIG. 4) 
in fitting 16, said openings extending axially therethrough. 
When the pins are in place in their respective openings, 
cap 19 serves to hold said pins against axial movement 
out of the openings. As shown in dotted outline in FIG. 
2, a pin 96 will extend into the path of movement of pis 
ton 29, and hence, by selecting a pin of appropriate 
length, the length of travel of piston 29 in housing 24 
can be determined. It is contemplated that a plurality 
of pairs of pins of different lengths will be available from 
which a selection can be made. 
For the sake of convenience, a pin holder of maga 

Zine is provided in container 39, the cylindrical wall of 
which may be drilled with a series of pairs of openings 
101 in which pairs of pins of different lengths may be 
stored. The bottom end of container 39 as viewed in 
FIGS. 1 and 2 has a reduced diameter as at 102 to form 
a shoulder 103 against which a dispenser ring 104 is held 
by a snap ring 105. Openings 101 are enlarged at their 
outer ends to receive the heads 97, 98 of the pins. Dis 
penser ring 104 extends across the openings. 101 and the 
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8 
pins retained therein to hold them against falling out of 
their respective openings. Said dispenser ring has an 
opening 106 therein which may be aligned with an open 
ing for a pin so that a pin may be dropped through the 
dispenser ring 104. Indexing of dispenser ring 104 for 
the selection of a given pin is facilitated by inscribing 
appropriate indicia 107 on the exterior of container 39 
and by inscribing an arrow 108 on the exterior of ring 
104, such that when arrow 108 is aligned with a given 
index, opening 106 will also be aligned with the pin cor 
responding to the size designated on the index. Dis 
penser ring 104 may be turned to a position in which it 
blocks all of the openings 101 to hold all of the pins in 
the magazine. It is held in such position by a spring 
detent 109 disposed in container 39 and cooperating with 
the opening 101 in ring 104. 
A gas bottle of 8.5 gram size is ordinarily good for 25 

or 26 shots when used with prior art inoculators. With : 
the inoculator described above, however, because of the 
valve 78 which limits the amount of gas used per inoc 
ulation, irrespective of the length of time that lever 71 
is held in operative position, a significant saving of gas 
is effected so that the same bottle of gas may be used to . 
effect 32 to 35 inoculations. 
The foregoing description is merely illustrative of a 

preferred embodiment of this invention and the scope of : 
this invention is therefore not to be limited thereto but 
is to be determined by the following claims. 

I claim: 
1. An inoculator comprising, a housing, a receptacle 

for inoculant secured to the housing, said receptacle hav 
ing an orifice at one end and a piston at its other end, 
a ram for engaging and moving said piston into the re 
ceptacle to eject inoculant through said orifice, said ram 
having a circumferential groove, guide means on the hous 
ing for said ram, Said guide means having a groove adapted 
to be aligned with the groove on the ram, and radially 
expansible resilient means in the groove on the ram and 
extending into the groove on the guide means, said radially 
expansible resilient means and said groove on the ram 
having cooperating camming surfaces adapted upon the 
attainment of a predetermined axial force upon the ram 
to cam said radially expansible resilient means out of the 
groove on the ran into the groove on the guide means to 
release said ram for movement against said piston. 

2. An inoculator comprising a housing, a receptacle 
for inoculant secured to the housing, said receptacle hav 
ing an orifice at one end and a piston at its other end, 
a ran for engaging and moving said piston into the re 
ceptacle to eject inoculant through said orifice, said ram 
having a circumferential groove, fixed guide means on the 
housing for said ram, said guide means having a groove 
adapted to be aligned with the groove on the ram, a snap 
ring in the groove on the ram and extending into the 
groove on the guide means, and means for exerting axial, 
pressure upon the ram, said snap ring being adapted, upon 
the attainment of a predetermined axial pressure upon the 
ram to be cammed by the guide means, out of the groove 
on the ram into the groove on the guide means to release 
said ran for movement against said piston. 

3. An inoculator as described in claim 2, said means for 
exerting axial pressure upon the ram comprising a source 
of gas under pressure, valve means on the housing for 
admitting said gas under pressure into said housing be 
hind said ram, and means controlled by the movement 
of Said ram for limiting the quantity of gas admitted 
into said housing behind said ram for each operation of 
said valve means. n 

4. An inoculator as described in claim 2, said means 
for exerting axial pressure upon the ram comprising a 
Source of gas under pressure, manually operable valve 
means on the housing for admitting said gas under pres 
sure into said housing behind said ram, and means con 
trolled by the movement of said ram for limiting the 
quantity of gas admitted into said housing behind said 
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ram after said manually operated valve means has been 
operated for a predetermined time interval. 

5. An inoculator as described in claim 2, said means 
for exerting axial pressure upon the ram comprising a 
source of gas under pressure, a valve on the housing for 
admitting gas under pressure behind said ram, manually 
operable means on the housing for holding said valve in 
gas-admitting condition, a second valve in the housing 
disposed between the first valve and the ram and adapted 
to block the flow of gas under pressure from the first 
valve to the ram, means on the second valve adapted to be 
contacted by the ram during the initial movement of the 
ram toward said piston to hold said second valve in open 
position during said initial movement, and means for clos 
ing said valve immediately after said initial movement. 

6. An inoculator as described in claim 2, a source of 
gas under pressure, valve means on the housing for ad 
mitting said gas under pressure into said housing behind 
said ram, and check-valve means in the housing adapted 
to prevent admission of gas under pressure to the ram 
until the pressure of said gas exceeds a predetermined 
value. 

7. An inoculator as described in claim 2, and means 
for limiting the movement of said ram whereby to limit 
the amount of inoculant moved by said piston. 

8. An inoculator as described in claim 2, a source of 
gas under pressure, a container for said source of gas un 
der pressure, removable pins interposed in the path of 
movement of the ram to limit the movement of said ram, 
said container having axially disposed openings in its 
wall for receiving removed pins, closure means for the 
axially disposed openings, and means for rotatably mount 
ing the closure means on said container, said closure 
means having a single opening alignable successively with 
the axially disposed openings through which a pin may be 
removed, upon rotating said closure means. 

9. An inoculator as described in claim 2, said housing 
comprising a cylinder having recesses extending axially in 
wardly from both ends, means in one recess for securing 
thereto a container for gas under pressure, a passage 
connecting the recesses, a check-valve in the passage for 
preventing flow of gas through the passage when the gas 
pressure falls below a predetermined value, a manually 
controlled normally closed valve in the passage, a pres 
sure differential operated device in one of the recesses 
connected to the ram, and a valve controlled by the posi 
tion of said pressure differential operated device in the 
said one of the recesses for closing said passage. 

10. An inoculator comprising a housing, a receptacle 
for inoculant secured to the housing, said receptacle hav 
ing an orifice at one end and a piston at its other end, 
a ram in the housing for engaging and moving said piston 
into the receptacle to eject inoculant through said orifice, 
pressure differential operated means in the housing for 
operating said ram, a source of gas under pressure, said 
housing having a passage for conducting said gas under 
pressure from said source to said pressure differential op 
erated means to operate said ram to engage said piston, 
normally closed valve means for preventing said gas from 
moving through said passage, manually operable means 
for opening said valve means, a second valve in said 
passage adapted to close said passage, and means respon 
sive to movement of said ram for closing said second valve 
after the piston has commenced its movement into the 
receptacle but before such movement is completed, where 
by to trap a predetermined quantity of gas in the hous 
ing behind said pressure differential operated means and 
complete the ejection of inoculant by the expansion of 
the trapped gas. 

11. An inoculator as described in claim 10, said ram 
being normally spaced from said piston, and pressure 
responsive means for restraining movement of said ram 
toward said piston until a predetermined pressure is im 
pressed upon said ram. 

12. An inoculator as described in claim 10, said pres 
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10 
sure differential operated means for operating said ram 
comprising a piston formed integrally with said ram. 

13. In an inoculator the combination of a housing, a 
receptacle for inoculant secured to the housing, said re 
ceptacle having an orifice at one end and a piston at its 
other end, a ram in the housing for engaging and mov 
ing said piston into the receptacle to eject inoculant 
through said orifice, pressure operated releasable means 
holding the ram spaced from the piston, and means for 
exerting pressure upon the ram in excess of the pressure 
required to release said releasable means, said ram upon 
being released by said releasable means traversing said 
space and striking said piston to develop an instantaneous 
pressure in the inoculant which is greater than the pres 
sure required to release said releasable means. 

14. An inoculator comprising a housing, a receptacle 
secured to the housing, said receptacle having an orifice 
at one end and a piston at its other end, ram means for 
engaging and moving said piston into the receptacle to 
eject inoculant through said orifice, a source of gas under 
pressure, said housing having a passage for conducting 
said gas under pressure from said source to said ram 
means, valve means on the housing for admitting gas 
under pressure behind said ram means to effect the en 
gagement and movement of the piston by the ram means, 
and check valve means in the housing adapted to prevent 
admission of gas under pressure to the ram until the 
pressure of said gas exceeds a predetermined value. 

15. An inoculator comprising a cylindrical housing 
having recesses extending axially inwardly from each end, 
an apertured cap adapted to be threaded over one end 
of said housing, a sleeve in the said one end and extending 
into one of said recesses, a radially extending flange on 
the sleeve adapted to be compressed against said one 
end of the housing by said cap, a receptacle for inoculant 
in the sleeve and fitting closely thereinto, said recptacle 
having in one end an orifice extending through the open 
ing in the cap through which inoculant is adapted to be 
ejected and a piston in its other end adapted to be moved 
into the receptacle to eject said inoculant, a ram in 
the sleeve, said ram having a peripheral groove, said 
sleeve having a groove adapted to be aligned with the 
groove on the ram, a snap ring in the groove in the ram, 
Said Snap ring having a circular radial cross section the 
radius of which is gsreater than the depth of the groove 
in the ram such that said snap ring will be cammed out 
of the groove in the ram and into the groove in the 
sleeve upon the exertion of a predetermined axial pres 
Sure upon said Snap ring, a piston in the said one recess 
for moving said ram, a spring in the said one recess 
acting upon said piston to restrain movement of said 
piston toward said ram, a container threaded into the 
recess in the other end of said housing, said container 
having a central opening which is smaller at its end re 
moved from the housing and larger at its end adjacent 
said housing, a bottle of gas under pressure in the larger 
part of the opening in said container, said bottle being 
larger than the smaller portion of said opening, hollow 
needle means on the housing piercing said bottle, a 
passage in the housing from the hollow needle to the 
piston in said recess to conduct gas under pressure from 
the bottle to the piston, a check valve in said passage 
adjacent the hollow needle and adapted to prevent pass 
age of gas from said bottle to said passage except when 
the pressure of said gas on said check-valve exceeds a 
predetermined value, a normally closed valve in the 
passage adjacent the check-valve, a manually operable 
lever mounted on the exterior of the housing, a pin ex 
truding from the normally closed valve to the lever for 
opening the valve with said lever, a second normally 
closed valve in the passage adjacent the first said nor 
mally closed valve and operable by the piston in the 
recess when said piston and its associated ram are re 
tracted away from the inoculant receptacle to its open 
position, diametrically disposed openings in the said one 
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end of the housing and extending toward the piston in the 
recess, pins in each of said diametrically disposed open 
ings and extending into the path of movement of said 
piston in the recess, each said pin having a head adapted 
to be received between the cap and housing end covered 
thereby to hold said pins in fixed relation to the housing, 
said pins serving to limit movement of said piston and 
ram toward the inoculant receptacle, an apertured cap 
for the container, means mounting the cap on the con 
tainer for rotation relative thereto, said container having 
axially extending recesses covered by the cap for stor 
ing pins therein and detent means for holding the cap 
in a selected angular position relative to the container, 
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12 
said cap having an opening therein adapted to be aligned 
with a selected recess through which a pin may be in 
Serted or removed. 
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