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12 Claims. (Q1. 128-218) 

Various embodiments of injection syringes are known, 
which are incorporated in ampullae. The requirements 
which are to be met by such arrangements are of ditfer 
ent natures and hitherto no completee solution has been 
proposed, which is satisfactory from all standpoiuts. Said 
requirements may be summed up as follows: 

It is necessary for the arrangements to be obtained in 
mass production and, chie?y, they should also be simple 
and foolproof. Furthermore, their size and weight should 
be as reduced as possible. The possibility of retaining 
in a sterile condition the liquid to be injected in such a 
device should also be ensured. The hollow needle should 
not appear to the view of the patient who is to be sub 
jected to the injection before the ‘actual injection is pro— 
duced, so as to reduce as much as possible his ‘apprehen 
sion. Lastly, the injection should be performed speedily 
and, as far as possible, in a painless manner, possibly 
through the patient’s garments. 
The service‘ of the arrangements proposed hitherto is 

generally intricate. Such prior arrangements are also too 
heavy and too‘bulky. The injection is performed at the 
same time as the engagement of the needle, which re 
quires a large expenditure of energy and is painful, since 
the liquid to be injected is retained at the tip of the needle 
before injection and the liquid mass thus formed tears 
the patients ?esh at the point of injection, in spite of the 
capillary size of the needle tip and this leads readily to a 
bleeding and, consequently, to the appearance of bluish 
spots on the skin. Lastly, in certain known arrangements, 
the needle projects permanently and is fully apparent 
to the patient’s view. 
The present invent-ion has ‘for its objects an ampulla 

incorporating an injection syringe, so that the liquid to 
be injected contained inside the ampulla, may be injected 
directly without any further aid, according to an intra 
muscular or to a subcutaneous procedure, while remain 
ing in conformity with the strictest prescriptions of prac 
titioners who require that the introduction of the hollow 
needle may be performed under dry conditions, the actual 
injection of liquid being performed no'longer simultane 
ously with said introduction, but immediately afterwards. 
The problem underlying the present invention is solved 

by the fact that the body of the ampulla which is advan 
tageously made of synthetic material and contains the 
liquid to be injected, includes a hollow guiding cylinder 
and an extension rigidly connected with said guiding 
cylinder, which latter carries slidingly a piston provided 
with a central bore inside which is slidingly carried in 
its turn a rod carrying a hollow needle, while a sleeve in 
the shape of a cartridge, is adapted to slide over the 
guiding cylinder. An elastic securing system is associated 
with the needle-carrying rod, while a spring is associated 
with the piston without being normally allowed to act 
on the ‘latter by reason of the presence of a locking mem 
her, so that the piston cannot deliver the liquid to be 
injected through the hollow needle, until the needle-carry 
ing rod has been shifted with said needle after asudden 
release and has travelled over a length corresponding to 
the depth of introduction of the needle. 
The accompanying drawings illustrate by way of ex 

ample four preferred embodiments of the invention. In 
said drawings: 
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FIGS. 1, 2 and 3 are vertical cross~sections of a ?rst 
embodiment of the ampulla for different positions of the 
injection syringe incorporated with the ampulla. 

FIG. 4 is, on a slightly larger scale, a vertical cross 
section of the safety means provided for the syringe when 
it is in the position illustrated in FIG. 2. 
FIG. 5 illustrates ‘an annular spring forming part of 

said safety system. ' 
FIGS. 6‘ and 7 are vertical cross-sections of ampullae 

according to a second and a third embodiment respec 
tively. ' 

FIG. 8 shows any of the ampullae described, which 
ampullae are outwardly all similar, said FIG. 8 showing 
the ampulla in true size in its closed condition. 

‘FIG. 9 is .a vertical cross-section of the ampulla ready 
for injection, in accordance with a fourth embodiment. 

FIG. .10 is a cross-section under similar conditions 
of the rear portion of the ampulla shown in FIG. 9 
after the injection procedure has begun. 
The ampulla according to FIGS. 1, 2 and 3 includes a 

metal sleeve or socket 10 in the shape of a cartridge, of 
which the bottom Illa is very thick, whereas the cylin 
drical section 1% of said socket is thinner. The connec 
tion between said bottom :and said cylindrical section 
forms a rfrustor-conical shoulder 10c. {The metal sleeve 
10 is slidingly ?tted over a guiding member 11a consti 
tuted by a hollow cylinder forming part of the actual 
body of the ampulla and made of synthetic material such 
as polyethylene for instance, said body 11 being provided 
at 11b with an extension of the hollow cylinder 11a and 
enclosing a chamber which tapers towards the free end 
of said extension. 
The restricted opening formed at the narrow end of 

the chamber in the extension 11b serves as a‘ guide for the 
hollow needle, as described hereinafter with further detail. 
Over the extension 11b is screwed a tapped cap 12 pro 
vided at its outer periphery with longitudinal grooves, 
while its edge has a slightly reduced diameter, so that it 
may engage the inside the protecting sleeve 10 when the 
cap 12‘ is screwed home. The bottom of said tapped cap 
12 which is also made of a suitable synthetic material 
is provided with an inner central projection 12a engag 
ing, when the cap 12 is thus positioned, the outwardly 
?aring opening at the outer end of the extension ‘11b, so 
that said central projection may close last-mentioned 
opening fluidtightly. In the hollow cylindrical section 
11a of the ampulla body 11, is mounted slidingly a pis 
ton 18, preferably of rubber, provided with a central 
bore inside which extends the rod 14 carrying the needle, 
said rod starting from the bottom 10a of the protecting 
sleeve 10; said rod carries at its front end the actual injec 
tion‘ needle ‘15 provided with a sharp tip. The inner 
chamber ‘enclosing the injection liquid which isnot illus 
trated, lies above the piston 13 and is bounded by the 
sections ‘11a and 11b of the body -11 of the ampulla. 
The access into the hollow needle 15 is obtained through 
a port 14w provided in the corresponding extreme section 
of the rod 14, while the wall of the hollow needle 15 is 
interrupted in registry with said port 14a. When the 
ampulla is inoperative, the hollow needle 15 lies fully 
inside the body of the, ampulla 11. At the same time, 
the port 1km provided in the rod 14 for access into the 
hollow needle, is located inside the bore-in the piston 13, 
so that it is impossible for the injection liquid to pass 
into said needle out of the chamber containing said liquid. 
The ueedle-carrying‘rod 14 engages through its end op 
posed to the hollow needle a small pedestal 16 carried 
by the bottom of the protecting socket v10 and it is secured 
to said pedestal by a transverse pin ‘17. Said pedestal 16 
is engaged‘by one end of the compression spring 18, of 
which‘the other end engages a disc-shaped stop 19. The 
needle-carrying rod 14 is provided furthermore in its cen 
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tral section with a peripheral groove 14b inside which an 
annular spring 20 is engaged as long as the ampulla is 
inoperative, said annular spring illustrated separately in 
FIG. 5 including vfor its engagement in said groove 14b 
two arms ‘2.0a which are folded and bent into registry 
with each other. On the needle-carrying rod 14 is 
mounted furthermore between said annular spring 20 and 
the piston 13, a safety member 21 (FIG. 4) in the shape 
of a disc holding said spring 20 in position, said safety 
disc being provided with elastic arms 21a directly down 
wardly and bent so as to form safety noses 21b. When 
the ampulla is inoperative, said noses 21b extend beyond 
the outer edge of the cylindrical section 11a of the body 
of the ampula 11, which prevents any outward projection 
of the piston under the action of the spring 18 acting 
through the stop 19 and disc 21. 
When it is desired to execute an injection with the 

ampulla which has just been described, the procedure is 
as follows: _ . 

The cap 12 being ‘?rst removed, the front end of the 
ampulla is urged against the point of the patient’s body 
at which the injection is to be performed, and a pressure 
is exerted in an axial direction on the protecting sleeve 
10. Consequently, said sleeve is urged forwardly over 
the cylindrical section 11a of the ampulla body 11, while 
the spring 18 is simultaneously compressed. Thus, the 
needle-carrying rod 14 is urged outwardly together with 
the hollow needle 15. 
The annular spring 20 opposes ?rst said shifting, since 

said spring engages the peripheral groove 14b on the rod 
14. When the pressure exerted on the protecting sleeve 
10 is increased, said annular spring is suddenly released 
with reference to the peripheral groove 14b, so that the 
entire pressure exerted by hand ‘on the protecting sleeve 
1t? and which is reinforced by the energy of the compres 

‘sion spring 18 actingrthrough the discs 19 and 21, is 
exerted on the rod 14. Consequently, the point of the 
patient’s body which is to receive the injection is subjected 
suddenly to the action of the hollow needle 15. As al 
ready described hereinabove, the narrow opening in the 
extension 11b of the ampulla body serves at such a mo 
ment as a guide for the hollow needle 15. At the same 
time, the port 14a providing an access into the hollow 
needle, is urged suddenly beyond the bore in the piston 
13; the port thus uncovered allows a passage into the 
needle of the injection liquid contained in the inner cham 
ber of the ampulla body 11. The pressure applied on 
the protecting sleeve 10 continues. then being exerted 
against the action of the compression spring '18 until the 
a-mpulla assumes the position illustrated in ‘FIG. 2, for 
which the hollow needle 15 engages the body of the 
patient who is to receive the injection down to the medi 
cally de?ned depth. The maximum depth of injection 
is limited by the fact that the needle-carrying rod 14 
engages through its front end a stop constituted by the 
inner frusto-conical wall of the extension 11b of the am 
pulla body 11, as clearly shown in ‘FIG. 3. Under the 
action of the increasing compression, the safety noses 21b 
on the elastic arms 21a of the safety member ‘21 are re 
leased with reference to the lower edge of the cylindrical 
section 11a of the ampulla ‘body 11, whereby hence-for 
ward the energy produced by the expansion of the com 
pression spring 18 is exerted on the piston v13; the latter 
is thus urged forwardly and delivers the injection liquid 
through the hollow needle which has engaged the patient’s 
body, while a predetermined residual amount of liquid 
is left inside the syringe. Thus, the injection procedure 
is at an end and, furthermore, as described hereinabove, 
the actual injection can be executed only when the hollow 
needle has engaged the patient’s body down to the maxi 
mum depth provided} When the axial pressure exerted 
on the protecting sleeve 10 is cut out at the end of said 
injection, the compression spring 13 urges the small ped 
eStal 16 rearwardly and, consequently, therewith the pro 
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4 
tecting sleeve 10; the needle-carrying rod 14 together with 
the hollow needle 15 are also urged rearwardly thereby, 
so that the needle collapses again within the body of the 
ampull-a. The patient has no opportunity, either before 
or after the injection, of ascertaining the presence of the 
hollow needle 15. 
The ampulla illustrated in FIG. 6 is similar in its gen 

eral structure and in its operation with that described 
with reference to FIGS. ‘1 to 3. However, the annular 
spring 24} and the peripheral groove 14b associated with 
the latter are replaced by other safety means constituted, 
in the case of FIG. 6, by a spherical end 25a of the 
needle-carrying rod 25 and by a correspondingly shaped 
expansion of the boreformed in the piston 26 made of 
elastic material. In this case also, an axial compression 
has to be exerted on the protecting sleeve so as to urge 
suddenly in a forward direction the needle-carrying rod 
25 with the hollow needle 27, this sudden movement 
being provided by the fact that the spherical end 25a 
of the rod 25 has ?rst to ‘overcome the resistance op 
posed by the corresponding section of the piston, after 
which it projects suddenly beyond the bore in the pis 
ton. The engagement of the needle with a point of 
the patient’s body is thus performed in a manner simi 
lar to that described hereinabove, and it is only when 
the hollow needle 27 has actually reached the previously 
de?ned depth of penetration that the piston 26 is urged 
forwardly under the action of the expanding compres 
sion spring 18, so as to deliver the injection liquid into 
the hollow‘ needle 27. The maximum engagement of 
'the needle 27 is de?ned by the fact that the spherical 
end of the needle-carrying rod 25 engages at the end 
of its forward movement the end of the chamber in 
the ampulla body, which end is provided with a nar~ 
row opening, as in the case of FIGS. 1 to 3. 

In the embodiment illustrated in FIG. 7, the small 
pedestal 30 for the needle-carrying rod v31 forms simul 
taneously a safety member provided with locking noses 
3012, as in the case of the embodiment described with 
reference to FIGS. 1 to 3. Said locking noses 30a 
engage however, when the ampulla is not operative, open 
ings provided in the cylindrical wall of a guiding sleeve 
.32 introduced into the lower end of the body 33 of the 
ampulla, said guiding sleeve being closed at its lower 
end. Between the pedestal 3i)‘ and the bottom of the 
guiding sleeve 32, there is provided an auxiliary com 
pression spring 35 subjected to a preliminary stressing. 
The’ sudden engagement of the hollow needle in the 
patient’s "body, is performed, in this case, ‘by the pres 
sure exerted axially on the protecting sleeve 34. which 

Consequently, 
the small pedestal 30 is urged suddenly forwardly 
.by the expansion of the compression spring 35 and the 
engagement of the hollow needle in the patient’s body is 
ensured under dry conditions. Said axial compression 
exerted on the protecting sleeve ensures a forward shift 
ing of the guiding sleeve 32. and there-fore of the pis 
ton 36, which Matter, when the engagement has been 
performed, urges the liquid for injection into the hollow 
needle. The forward shifting of the piston 36 pro 
ducing the injection under the action of the residual ex 
pansion of the compression spring 35 is furthered by the 
small pedestal 3!} which is urged in the meantime into 
contact with the piston 36. In such a syringe, the hol 
low needle remains in its projecting position after the 
actual injection has been brought to an end. 

FIG. 8 illustrates in true size the ampulla of the above 
‘described types in its closed position. 

The :ampul'la according to FIGS. 9 and 10 corre 
sponds in its general structure with the embodiments 
already described; it is provided with a metal sleeve 
40 in the shape of a cartridge sliding over the body of 
the ampulla made of synthetic material and constituted, 
for reasons of injecting techniques, by two intercon 
nected elements, the rear element being shown at 41 
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and the front element at 42‘. Said ampulla body forms 
also, as precedingly, a gmide for a piston 43 inside the 
axial bore of which the needle-carrying rod 44 of the 
injection needle 45? extends. Said rod 44 is provided 
with an input port 44a opening in its front hollow sec 
tion. In thiscase, the rear element of the ampulla body 
is provided with a particular structure showing three 
longitudinal. slots 4111, while its rear end is of a slightly 
reduced diameter. 

Said. rear element includes furthermore an inner guid 
in projection ‘41b in the shape of a hollow cylinder out 
Wardly carrying the compression spring 46. A plug 47 
"engaging inwardly said hollow projection 41b, includes 
at its front end a ?ange 47a which is engaged by the 
corresponding end of the compression spring 46. Said 
‘plug 47 carries at its rear end two hook-shaped springs 
48 anchored in said plug and the outer ends of which are 
held by the enclosing guiding projection 41b in engage 
rnent with'the rear end of a reduced diameter of the rod 
44 carrying the needle 4'5, as illustrated in FIG. 9. The 
flange 47a carries a disc 49‘ showing, as in the case of 
the embodiment illustrated in FIGS. 1 to 3, elastic 
tongues directed rearwardly, 49a, and terminating with 
looking noses 49b. In the position illustrated in FIG. 9 
and corresponding to the preparation of the injection, 
said noses 49b projecting beyond the slots 4%, hold 
thus the‘ compression spring 46 in its set position. 
For ‘the execution of an‘ injection with an ampulla 

according to FIGS. 9 and 10, the procedure is similar 
to that‘ described hereinabove. The lampulla being in 
the condition illustrated in FIG. 9, has its front end 
engaging a point of the patient’s body which is to receive 
the injection. This being done, the operator pushes for 
wardly through his thumb the rear ‘end of the metal 
sleeve 40 and ‘the pressure thus exerted is ?rst absorbed 
‘by the auxiliary spring Sill-inserted between the bottom 
of said sleeve and the rear fiusto-conical end of the 
element 41 of the ampulla body. 

Themetail' sleeve 40 is thus urged slightly towards the 
body of the amp-ulla and, consequently, the locking noses 
49b of the elastic tongues 49a are released by the in 
Wandly projecting parts of. the wall of the socket obtained 
through depressions .. formed in the latter and, conse 
quently, the stressed‘ compression spring 46 is allowed 
to‘ex-pand and-urges suddenly the plug 47 outwardly. The 
.hook-shaped'springs. 48 engaging the needle-carrying rod 
44,.drive it outwardly to produce a sudden engagement 
of the patient’s body by the needle 45 at the desired 
point. As soon as the hook-shapedsprings 48 reach a 
position beyond the front end of the guiding projection 
41!), they are spaced, ‘as illustrated in FIG. 10 so as to 
out ‘out-any coupling with the rear extension of the needle 
oarrying rod. This prevents any further movement of the 
needle-carrying rod 44, the port 44a in which has executed 
a relative movement with reference to the piston 43, so 
that it is now released and uncovered, while the needle 
45' has reached the previously medically de?ned depth of 
penetration. The compression spring 46 acts now with 
its residual. expansion energy on the piston 43,‘ so as to 
deliver the injection liquid. 
The advantages ofsai-d ampulla with reference to the 

preceding-1y described embodiments consist in that the 
introduction of the needle and the injection of liquid 
through the needle which follows immediately said en 
gagement, are. ensured perfectly through the agency of 
a single compression spring, of which the maximum 
expansion serves for the execution of ‘the sudden intro 
duction-of the needle, while the residual expansion serves 
for obtaining the delivery of theliquid through the needle. 
WhatI claimis: ' 

1. A. combined ampulla and injection syringe, compris 
ing a. cylindrical body enclosing a liquid-?lled chamber 
constituted by a rear’ cylindrical section and a forwardly 
tapering ‘front section opening at its front end into the 
outer surface of the body, a piston closing the rear end 
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6 
of the liquid-?lled chamber slidingly carried inside the 
cylindrical section of the body and provided with an axial 
bore, a rod adapted to move inside the bore between a 
normal position and a forwardly shifted position and 
provided with a blind bore, a hollow needle ?tted inside 
said blind bore of the rod and the tip of which registers 
normally with the opening of the tapering section, means 
adapted to communicate the hollow of said needle with 
said chamber in the shifted position thereof, a control 
sleeve slidably mounted on the cylindrical body, means 
connecting said rod to said sleeve so that on the forward 
movement thereof, said sleeve is adapted to urge the rod 
forwardly along the piston bore to make the needle project 
forwardly of the opening of the tapering section into its 
operative position, a compression spring subjected to the 
forward movement of the control sleeve, a member in 
serted between said spring and the piston and adapted 
to be moved forwardly by said compression spring to 
make the piston move forwardly and urge the liquid in 
the chamber into the forwardly projecting needle, and 
an elastic system having means normally engaging said 
rod and said body for releasably locking said rod and 
last-mentioned member in position and rendered adapted 
to release said rod and member upon forward movement 
of the sliding control sleeve to obtain in succession the 
forward projection of the needle and the forward move 
ment of the piston. 

2. A combined ampulla and injection syringe, compris 
inga cylindrical body enclosing a liquid-?lled chamber 
constituted by a rear cylindrical section and a forwardly 
tapering front section opening at its front end into the 
outer surface of the body, a piston closing the rear end 
of the liquid-?lled chamber, slidingly carried inside the 
cylindrical section of the body and provided with an 
axial bore, a rod adapted to move inside the bore between 
a normal position and a forwardly shifted position, a 
hollow needle ?tted inside a blind bore of the rod and 
the tip of which registers normally with the opening of 
the tapering section, means for communicating the hol 
low of said needle with said chamber in the shifted posi 
tion of said needle, a control sleeve slidably mounted 
over the cylindrical body, means connecting said rod 
to said sleeve so that on the forward movement of the 
sleeve, said sleeve is adapted to urge the rod forwardly 
along the piston bore and make the needle project for 
wardly of the opening of the tapering section into its 
operative position, a compression spring subjected to the 
forward movement‘ of the control sleeve, 3. disc ?tted 
over the rod to the rear of the piston and the rear surface 
of which is subjected to the pressure of the compression 
spring, dual elastic safety means carried by said disc, en 
gaging respectively the rod to oppose transiently the for 
ward movement of the latter and the body to prevent the 
spring from acting through the disc on the piston and 
adapted to be released in succession by the forward ‘move 
:ment of the control sleeve. 

3. A combined ampulla and injection syringe, com 
prising acylindric-al body enclosing a liquid-?lled cham 
ber constituted by 1a rear cylindrical section and a for 
wardly tapering front section opening at its front end into 
the outer surface of the body, a piston closing the rear 
end of the liquid-?lled chamber, slidingly carried inside 
the cylindrical section of the body and provided with 
an axial bore, [a rod adapted to move inside the bore 
between a normal position and a forwardly shifted posi 
tion, a hollow needle ?tted inside a blind bore of 
the rod andithe tip of which register-s normally with the 
opening of the tapering section, means for communicat 
ing the hollow of said needle with said chamber in the 
shifted positionof said needle, a control sleeve slidably 
mounted over the cylindrical body, means connecting 
said ‘rod to said sleeve so that on the ‘forward movement 
of the sleeve, said sleeve is adapted to urge the rod for 
wardlyalong the piston bore and make the needle project 
forwardly of the opening of the tapering section into its 
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operative position, a support rigidly interconnecting the 
rear outer ends of the control sleeve and of the needle 
carrying rod, a compression spring bearing in said sup 
port, a disc ?tted over the rod to the rear of the piston 
and the rear surface of which is subjected to the pressure 
of the compression spring, dual elastic safety means car 
ried by said disc, engaging respectively the rod to oppose 
transiently the forward movement of the latter and the 
body to prevent the spring from ‘acting through the disc 
on the piston and adapted to be released in succession 
by the forward movement of the control sleeve. 

4. A combined ampulla and injection syringe, com 
prising a cylindrical body enclosing ‘a liquid-?lled cham 
ber constituted by a rear cylindrical section and a for 
wardly tapering front section opening at its front end 
into the outer surface of the body, a piston closing the 
rear end of the liquid-?lled chamber, slidingly carried 
inside the cylindrical section of the body and provided 
with an axial bore, a rod adapted to move inside the bore 
between a normal position and a forwardly shifted posi~ 
tion, a hollow needle ?tted inside a blind bore of 
the rod and the tip of which registers normally with the 
opening of the tapering section, means for communicating 
the hollow of said needle with said chamber in the shifted 
position of said needle, a control sleeve slidably mounted 
over the cylindrical body, means connecting said rod to 
said sleeve so that on the forward movement thereof, said 
sleeve is adapted to urge the rod forwardly ‘along the 
piston bore and make the needle project forwardly of the 
opening of the tapering section into its operative position, 
a support rigidly interconnecting the rear outer ends of 
the control sleeve and of the needle-carrying rod, a com 
pression ‘spring bearing in said support, a disc ?tted over 
the rod to the rear of the piston and the rear surface of 
which is subjected to the pressure of the compression 
spring, the above-mentioned rod being furthermore pro 
vided with a peripheral groove at a point to the rear of 
the piston for the normal position of the rod, an annular 
spring surrounding the rod and including two intumed 
terminal sections engaging the peripheral groove in said 
rod, means holding said spring normally against longi 
tudinal movement to oppose transiently the forward move 
ment of the rod under the action of the forward movement 
of the control sleeve, and means engaging said body for 
releasably locking the disc against longitudinal move 
ment and adapted to be released by the control sleeve up 
on forward shifting thereof by a predetermined amount. 

5. A combined ampulla and injection syringe, com 
prising a cylindrical body enclosing a liquid-?lled cham 
ber constituted by a rear cylindrical section and a for 
wardly tapering front section opening at its front end into 
the outer surface of the body, a piston closing the rear 
end of the liquid-?lled chamber, slidingly carried inside 
the cylindrical section of the body and provided with an 
axial bore, a rod adapted to move inside the bore between 
a normal position and a forwardly shifted position and 
provided with a blind bore at its front ‘end and with a ra 
dial port opening into said blind bore at a point lying un 
derneath inside the piston bore, a hollow needle ?tted in 
side said blind bore of the rod and the tip of which regis 
ters normally with the opening of the tapering section, 
said needle being provided with a radial port cooperat 
ing permanently with the radial port in the rod to form 
therewith a passageway for the liquid in the chamber into 
the needle for the forwardly shifted position of the needle 
and rod, a control sleeve slidably mounted over the cylin 
drical body, means connecting said rod to said sleeve 
so that on the forward movement of the sleeve, said sleeve 
is adapted to urge the rod forwardly along the piston bore 
and make the needle project forwardly of the opening of 
the tapering section into its operative position, a compres 
sion spring subjected to the forward movement of the 
control sleeve, a member inserted between said spring 
and the piston and adapted to be moved forwardly by said 
compression spring to make the piston move forwardly 
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8 
and urge the liquid in the chamber into the forwardly 
projecting needle, and an elastic system engaging respec 
tively said rod and last-mentioned member in position 
and adapted to release said rod and member upon for 
ward movement of the sliding control sleeve to obtain in 
succession the forward projection of the needle and the 
forward movement of the piston. 

6. A combined ampulla and injection syring , compris 
ing a cylindrical body enclosing a liquid-?lled chamber 
constituted by a rear cylindrical section and a forwardly 
tapering front section opening at its front end into the 
outer surface of the body, a piston closing the rear end 
of the liquid-?lled chamber, slidingly carried inside the 
cylindrical section of the body and provided with an axial 
bore, a rod adapted to move inside the bore between a 
normal position and a forwardly shifted position, a hol 
low needle ?tted inside a blind bore of the rod and 
the tip of which registers normally with the opening of the 
tapering section, means for communicating the hollow of 
said needle with said chamber in the shifted position of 
said needle, a control sleeve slidably mounted over the 
cylindrical body, means connecting said rod to said sleeve 
so that on the forward movement of the sleeve, said sleeve 
is adapted to urge the rod forwardly along the piston bore 
and make the needle project forwardly of the opening of 
the tapering section, into its operative position, a compres‘ 
sion spring subjected to the forward movement of the 
control sleeve, a member inserted between said spring 
and the piston and adapted to be moved forwardly by said 
compression spring to make the piston move forwardly 
and urge the liquid in the chamber into the forwardly pro 
jecting needle, an elastic system respectively engaging said 
‘rod and last-mentioned member in position and adapted 
to release the said rod and member upon forward move 
ment of the sliding control sleeve to obtain in succession 
the forward projection of the needle and the forward 
movement of the piston, a cap threadedly engaging the 
body and covering the opening to the front of the section 
of the body and the peripheral edge of which is adapted 
to engage the inner surface of the front edge of the con 

' trol sleeve. 

7. A combined ampulla and injection syringe, com 
prising a cylindrical body enclosing a liquid-?lled cham 
ber constituted by a rear cylindrical section and a for 
wardly tapering front section opening at its front end 
into-the outer surface of the body, a piston of elastic 
material closing the rear end of the liquid-?lled chamber, 
slidingly carried inside the cylindrical section of the 
body and provided with an axial bore including an en 
larged section, a rod adapted to move inside the bore be~ 
tweena normal position and a forwardly shifted position 
and provided with a blind bore, including an enlarged sec 
tion normally engaging the enlarged section of the bore 
in the piston, a hollow needle ?tted inside said blind bore of 
the rod and the tip of which registers normally with 
the opening of the tapering section, means for communi 
cating the hollow of said needle with said chamber in the 
shifted position of said needle, a control sleeve slidably 
mounted over the cylindrical body, means connecting 
said rod to said sleeve so that on the forward movement 
of the sleeve,,said sleeve being adapted to urge the en 
larged section of the rod out of the enlarged section of 
the piston bore to shift the rod forwardly along the piston 
bore ‘and make the needle project forwardly along the 
plston bore and make the needle project forwardly of the 
opening of the tapering section into its operative position, 
a support rigidly interconnecting the rear outer ends of 
the control sleeve and of the needle-carrying rod, a com 
pression spring bearing on said support, a disc ?tted over 
the rod to the rearof the piston and the rear surface of 
which is subjected to the pressure of the compression 
spring, and means engaging said body for releasably lock 
ing the disc against longitudinal movement and adapted 
to be released by the control sleeve upon forward shift 
ing thereof by a predetermined amount. 
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8. A combined ‘ampulla and injection syringe, ‘com 
prisinga cylindrical body enclosing a liquid-?lled cham 
ber constituted by arear cylindrical section and a for 
wardly tapering front section opening at its front end 
into ‘the outer surface of‘the body,1a piston closing the 
rear‘cnd of the liquid-?lled‘ chamber, "slidin'gly'carried in 
side the cylindrical ‘section of the body and'provided 
with an axial bore, a rod‘adapted to move inside the 
bore between a normal positionuand.‘ aforwardly shifted 
position, a hollow needle ?tte'd inside .a‘bli-nd‘bore of’ the 
rod and the tipof whichre-gisters normally ‘with the 
opening of the tapering section, means ‘for communicat 
ing the hollow of said needle-withsaid chamber in the 
‘shifted :position ,of said needle, a. control sleeve slid 
ably mounted over the cylindrical body, an inner sleeve 
engaging the rear surface of thepiston, provided with 
lateral perforations, means connecting said rod to said 
inner sleeve, said inner sleeve being adapted to be urged 
forwardly by the control sleeve after a predetermined 
travel to shift forwardly the rod connected thereto 
along the piston bore and to malce the needle project 
forwardly of the opening of the tapering section into its 
operative position, a compression spring subjected to the 
forward movement of the control sleeve, a disc secured 
to the rod to the rear of the piston and the rear surface 
of which is subjected to the pressure of the compression 
spring, elastic tongues rigid with said disc extending nor 
mally through the lateral perforations in the inner sleeve 
to hold the disc at a distance from the piston, means 
carried by the control sleeve urging said tongues in 
wardly of said perforations upon application of a thrust 
on the control sleeve to release the disc and rod sys 
tem and to allow the compression spring to shift said 
disc and rod system forwardly before the shifting of the 
inner sleeve and piston by the control sleeve. 

9. A combined ampulla ‘and injection syringe, com 
prising a cylindrical body enclosing a liquid-?lled cham 
ber constituted by a rear cylindrical section and a for 
wardly tapering front section opening at its front end into 
the outer surface of the body, a piston closing the rear 
end of the liquid-?lled chamber, slidingly carried inside 
the cylindrical section of the body and provided with 
an axial bore, .a rod adapted to move inside the bore 
between a normal position and a forwardly shifted po 
sition and provided with a blind bore, a hollow needle 
?tted inside said blind bore of the rod and the tip of 
which registers normally with the opening of the taper 
ing section, means for communicating the hollow of 
said needle with said chamber in the shifted position of 
said needle, a control sleeve slidably mounted over the 
cylindrical body, means connecting said rod to said in 
ner sleeve so that on the forward movement of the sleeve, 
said sleeve being adapted to urge the rod forwardly 
along the piston bore to make the needle project for 
ward-1y of the opening of the tapering section into its 
operative position, a compression spring subjected to 
the forward movement of the control sleeve, a member 
slidingly ?tted over the rod to the rear of and at a dis 
tance from the piston and subjected to the thrust of the 
compression spring, dual elastic means engaging said 
body for normally holding said member in a predeter 
mined longitudinal position with reference to the body 
and to the rod, means carried by the control sleeve and 
adapted to release said member with reference to the 
body to allow the spring to urge said member forwardly 
with the rod, and means whereby the rod when in its 
forwardly shifted position, is released with reference to 
said member and allows the latter to engage the piston 
and urge it forwardly. 

10. A combined ampulla and injection syringe, com 
prising a cylindrical body enclosing a liquid-?lled cham 
ber constituted by a rear cylindrical section and a for 
wardly tapering front section opening at its front end into 
the outer surface of the body, a piston closing the rear 
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10 
‘the cylindrical section of the body and provided with an 
axial bore, a rod adapted to move'inside the‘bore be 
tween a normal position and a forwardly shifted position 
and provided with a blind bore, a hollow needle ?tted in 

‘ side said blind bore of‘ the'rod and the tip» of which regis 
ters normally with the opening of‘the tapering section, 
means for communicating the hollow of said needle with 
said chamber in the shifted position of said needle, a 
control sleeve slidably mounted over the cylindrical body, 
means connecting said rod to" said inner sleeve so that on 
the forward movement of the sleeve, ‘said sleeve being 
‘adapted to urge the rod forwardly along the piston‘bore 
and make the needle project forwardly of the opening of 
the tapering " section into its operative position, a com 
pression spring subjected to the forward movement ~of 
the control sleeve, ‘an inner tubular guiding-element‘ rigid 
with the rear end 'of the body, opening at its‘ frontend, 
a member ‘slidingly ?tted over the rod‘and insidesaid 
guiding element, and subjected to the thrust of the com 
pression spring, dual elastic means having means engag 
ing said body for normally holding said member in a 
predetermined longitudinal position with reference to the 
body and to the rod, means carried by the control sleeve 
and adapted to release said member with- reference to the 
body to allow the spring to urge said member forwardly 
with the rod, and means whereby the rod, when it is in its 
forwardly shifted position, is released with reference to 
said member and allows the latter to engage the piston 
and urge it forwardly. 

11. A combined :ampulla and injection syringe, com 
prising a cylindrical body enclosing a liquid-?lled cham 
ber, constituted by a rear cylindrical section and a for 
wardly tapering front section opening ‘at its front end 
into the outer surface of the body, a piston closing the 
rear end of the liquid-?lled chamber, sli-diugly carried in 
side the cylindrical section of the body and provided with 
an axial bore, a rod adapted to move inside the bore be 
tween a normal position and a forwardly shifted position 
and provided with a blind bore, a hollow needle ?tted 
inside said blind bore of the rod and the tip of which 
registers normally with the opening of the tapering sec 
tion, means for communicating the hollow of said needle 
with said chamber in the shifted position of said needle, 
a control sleeve slidably mounted over the cylindrical 
body means connecting said rod to said inner sleeve so 
that on the forward movement of the sleeve, said sleeve 
being adapted to urge the rod forwardly along the piston 
bore and make the needle project forwardly of the open 
ing of the tapering section into its operative position, a 
compression spring subjected to the forward movement of 
the control sleeve, an inner tubular guiding element rigid 
with the rear end of the body, opening at its front end, 
a member slidably ?tted over the rod and inside said 
guiding element, and subjected to the thrust of the com 
pression spring, hook-shaped springs secured to the rear 
end of the sliding member, said latter spring being ex 
tended into said guiding element for releasably engaging 
said rod to hold the rod in its normal position, tongues 
carried by said member and normally engaging the rear 
edge of the body to hold thereby the member in a sta 
tionary position with reference to said body, said tongues 
having protruding projections, inner projections on the 
control sleeve adapted, upon forward shifting of the 
latter, to engage said tongue projections to release said 
tongues and allow the compression spring to move the 
sliding member forwardly with the rod and to set the 
hook-shaped springs in a position to the front of the 
guiding member where they expand and release the rod, 
the continued expansion of the compression spring urging 
the piston forwards. 

12. A combined ampulla and injection syringe com 
prising a body for enclosing ‘a liquid-?lled chamber hav 
ing an opening at its front end, a piston closing the rear 
end of the liquid-?lled chamber, said piston being slid 
ably carried within said body, the piston being provided 
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with an axial bore, a rod adapted to move within said 
bore between a normal inoperative position and a for 
wardly shifted operative position, a hollow needle ?tted 
in the end of said rod, the tip of said needle being nor 
mally disposed in registry with and guided by the open 
ing in the forward end of said body, means connecting 
the hollow of the needle in communication with said 
chamber in the shifted position of said needle, a control 
sleeve slidably mounted on said body, means connecting 
said rod to said sleeve so that on the forward movement 
of said sleeve the rod is urged forwardly throughv the 
piston bore to make the needle connected thereto project 
forwardly of the opening in the end of the body and into 
its operative position, spring means subjected to the for 
ward movement of the control sleeve, a member inserted 
between said spring and said piston, said member being 
adapted to ‘be moved forwardly upon actuation of said 
control sleeve to urge said piston forwardly thereby forc 

ing a liquid in said chamber into .the forwardly project 
ing needle through said means connecting said needle in 
communication with said- chamber, and an elastic lock 
ing system having means normally engaging said rod and 
said body to releasably locksaid rod and said member in 
position and adaptableto release said rod and said mem 
ber upon forward movement of the sliding ‘control sleeve 
to obtain in succession the forward projection of the 
needle and forward movement of the piston to displace 

10 the liquid in said chamber. 
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