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14 Claims. (Cl. 12S-_218) 

The present invention relates »to cartridge syringes of 
the type in which a casing is equipped with a cannula 
needle and adapted to receive an ampule for connection 
to the latter. 
A general object of the present invention is to provide 

such a cartridge syringe lwhich effectively may be en~ 
ployed with one type of cartridge or ampule for hypoder 
mic injection off liquid medicament and with another 
type for blood sampling, both services being perform 
able in an eilicient manner which avoids injection of 
dangerous quantities of air. 
Another object of the invention is to provide such a 

syringe device in an aspirating form and of unique con 
struction which i-n different services will assure blood 
showings advising of the proper communication of the 
cannula needle with a Vvein. 
A further object is to provide structural embodiments 

of the invention which may be readily and economically 
constructed and assembled in mass production and which 
allo-w eflicient use and operation. 

Other objects of the invention will in part -be obvious 
and will in part appear hereinafter. 
The invention accordingly comprises the features of 

construction, combinations of elements, and arrangement 
of parts, which will be exemplified in the constructions 
hereinafter set forth, and the scope of the invention will 
be indicated in the claims. 

For a fuller understanding of the nature and objects 
of the «invention reference should be had to the follow 
ing detailed description taken in connection with the ac» 
companying drawings, in which: 
FIG. =1 is an exploded axial section of an embodiment 

of the cartridge syringe of the present invention which, 
as shown, includes an ampule-receptive casing and an 
axially-sectioned loaded ampule to be mounted therein 
for injecting liquid medicament; 

FIG. 2 is an elevational View of the proximal end of the 
ampule-receiving casing structure illustrated in FIG. 1; 
FIG. 3 is a transverse sectional view taken substan 

tially on line 3_3 of FIG. 1; 
FIG. 4 is an axial section of the casing structure shown 

in FIG. 1, but indicating in dotted lines the needle-pro 
tective cap after being separated from the casing barrel 
and in a position of removal from over the cannula 
needle, the loaded ampule being shown in assembled po 
sition with respect to the casing barrel; 
FIG. 5 is a perspective and pictorial View illustrating 

a step in the removal of the needleaprotective cap of 
FIG. 1; 

FIG. 6 is another perspective and pictorial View illus 
trating a further step in the removal of the needle-pro 
tective cap; 
FIG. 7 is a perspective view of the needle-protective 

cap after it has been removed so that it may then serve 
as piston post means for expelling the liquid contents of 
the ampule; 

FIG. 8 is an axial section of the assembly illustrated in 
FIG. 4 showing manipulation of the loaded ampule in 
the casing barrel to expel to atmosphere air in the head 
space of the latter so »as to avoid in subsequent use injec 
tion of dangerous quantities of air; 
FIG. 9 is an axial section, with parts broken away and 

omitted, of the structure shown in FIG. 8 with the parts 
in their iinal relative positions to effect the maximum 
expulsion of air in the head space; 
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FIG. 10 is a perspective and pictorial View illustrating 

ythe step following the elimination of at least most of the 
air in the head space by the manipulations depicted in 
FIGS. 8 and 9, showing subcutaneous insertion of the 
outer yend of the cannula needle to communication of its 
bore with a vein; 
FIG. ll is la perspective and pictorial view illustrating 

the ste-p following that depicted in FIG. 10, involving 
pumping manipulation of the loaded ampule relative to 
the casing barrel for a show of blood to inform the oper 
atcr of proper communication of the cannula needle with 
a vein; 

FIG. 12 is an axial section of the assembly illustrated 
in FIGS. 4 and 8 to 11 incl., with parts broken away, 
showing the same manipulation «depicted in FIG. 11 for 
attaining the blood showing; 
FIG. "13 is an axial section similar to FIG. l2, illustrat 

ing the next step of manipulation of the loaded ampule 
relative to the casing barrel preparatory to injecting the 
liquid medicament in the «ampule chamber into the blood 
stream; 
FIG. 14 is an axial section of the assembly illustrated 

in FIG. 13, with the addition thereto of the separated 
needle protective cap now positioned for use as piston 
post means to eject :the liquid contents of the ampule; 

FIG. 15 is a perspective and pictorial View illustrating 
the final manipulative step of ejecting the liquid contents 
of the ampule into the blood stream; 
FIG. 16 is an enlarged axial section, with parts broken 

away, of another embodiment of the casing barrel and 
cap subassembly, illustrating a modified anchonage of the 
needle and needle-protective cap on the casing barrel; 

FlG. 17 is a proximal lend elevation, similar to FIG. 2, 
showing a modified form of the needle-protective cap 
structure; 

FIG. 18 is an enlarged axial section, with parts broken 
away, of the rear portion of the ampule and the front 
portion of the piston post means in the form of the 
needle-protective cap shown in FIG. 17 showing the latter 
being employed for forward thrust of the piston plugr to 
expel ampule liquid contents; 
FIG. 19 is an enlarged cross-sectional View of a tubular 

.ampule in which a modified form of the piston post means 
has been inserted for propelling the pis-ton plug; 

FIG. 2O is an enlarged sectional view, with parts broken 
away, sho-wing the nose or head end of an ampule and 
illustrating a modified form of anchorage in the tubular 
side wall thereof of an aspirating head plug; 
FIG. 21 is a side elevational view, with parts broken 

away and in section, illustrating an embodiment of the 
present syringe using `with the casing barrel a type of 
evacuated cartridge designed to take a blood sample, the 
parts being in relative positions illustrating aspirating 
manipulation of the ampule lfor effecting a showing of 
blood to inform the operator of proper communication 
of the cannula needle ̀ with a vein; and 
FIG. 22 is a View similar to FIG. 21, illustrating final 

ianípulation of the evacuated ampule relative to the 
receptive casing barrel to draw into the evacuated anipule 
a blood sample. 

Referring to the drawings, in which like numerals 
identify similar parts throughout, it will be seen that in 
the embodiment illustrated by way of example in FIGS. 
1 to 15 incl. the aspirating cartridge syringe includes a 
subassembly 25 consisting of a casing structure or barrel 
26, a doubleended cannula needle 27 and a needle pro 
tective cap 28. The casing barrel Z6 is in the form of 
a tubular sleeve which is open at its distal or back end 
29 and closed at its proximal or front end by a crosshead 
Ell. Preferably the crosshead 30 is also provided with a 
tubular neck 31 extending coaxially outward therefrom. 
The tubular neck 31 has securely anchored in a lluid 
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tight manner in its neck bore 32 a suitable needle anchor 
ing or hub structure 33, which may be in the form of a 
sleeve or ferrule flanged on its inner or back end 34 and 
with its front end 35 snugly crimped about the cannula 
needle 2.7. A section of the cannula needle 27 extends 
inwardly or back from the hub sleeve 33 to provide an 
inner end or stub 36 having its tip 37 sharpened to facili 
tate piercing of an ampule plug. Beyond the hub sleeve 
33 a section of the needle 27 extends outwardly to provide 
an outer subcutaneously insertable end 3S having a 
sharpened tip 39 for thrust into a patient’s flesh. 
The casing barrel 26 thus defines a barrel socket or 

pumping chamber which is designed telescopically to re 
ceive a suitable cartridge or ampule, this socket including 
a head space 4t) adjacent the inner face 41 of the cross 
head 30 into which the needle inner end 36 extends. 
The casing barrel 26 preferably is provided with a 

pair of laterally-extending, finger-engaging wings 42, and 
its inside cylindrical surface 43 may be provided with 
an internal annular recess 44 for a purpose to be explained 
later. 
The needle-protective, elongated, tubular cover cap 2S 

has a base end and a tip end and is provided with a longi 
tudinally-extending socket or recess 45 into which the 
needle outer end 38 is telescopically housed. The elon 
gated, needle-receptive recess 4S has an open mouth at 
the cap base when cap 28 is a separated unit and a closed 
end at a point short of the cap tip. Preferably the cap 
28 is provided at its base about the mouth of recess 45 
with an annular flange 46 providing a thrust head having 
a transverse rear surface 47 for manual engagement by 
an operator’s digit or thumb when this cap is removed 
and then employed as a piston post means, as is herein 
after explained. Closed tip end 4S of the cap 28» is pro 
vided with a transverse flange structure 49 having iiexible 
thin edges 5t) to serve as means for anchorage to car 
tridge or ampule structure, as is later explained. 

The cap 2S may be advantageously made integral with 
the neck 31 of the casing barrel 26. This may be accom 
plished by molding the casing barrel structure and the cap _i 
structure together from suitable plastic material having 
appreciable rigidity in relatively thick section and flexi 
bility in relatively thin section. Such plastic material 
should also be of a type which is not contaminable of body 
iluids, such as blood, and liquid medicament which is to 
be injected into the circulatory system of a patient. Cer 
tain polypropylenes and polyethylenes having the desired 
characteristics, as well as other known moldable plastics 
are suitable for this purpose. At the juncture of the base 
of the cap 2S where its rear annular face 47 is connected a 
to the tip of the barrel neck 31 an annular line of weaken 
ing 51 is defined to permit the cap to be twisted free 
from the neck thereat for removal or uncovering of the 
needle outer end 38. Thus the needle-protective, elon 
gated, tubular cover cap 28 and the tubular neck 3i to 
gether form a tubular structure having its side wall at the 
connection of the base of the cap to the neck annularly 
weakened to permit the cap to be manually twisted free 
readily from the neck for cap removal. When the barrel 
casing 26 and the cap 2S are molded as integral parts of 
a unitary structure the finger wings 42 likewise may be 
advantageously molded integral with the casing barrel. 
Although the side wall of the tubular cap 2S may have 

a cylindrical outside surface it is desirable, for the pur 
pose of conserving material and to lighten the weight of 
the structure, to make the tubular side wall of the cap rela 
tively thin and provide on the outer surface thereof a 
plurality of longitudinal ribs spaced circumferentially 
thereabout. Such ribs should be more than two in num 
ber since they are to serve as guides for maintaining the 
cap structure substantialy coaxial with the tubular side 
wall of an ampule when the cap is employed as piston 
means to thrust forward in the ampule tube the piston 
plug. Thus, there may be three ribs arranged at about 
120° apart, or more, such as the four ribs 52 shown in 
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FIG. 3 as being arranged at about 90° apart. The struc 
ture of this cap 2S is clearly illustrated in FIG. 7. 

Ít will be noted from FTGS. 1 and 4 that a hole is 
provided in the side wall of the needle inner end 36 to 
communicate the head space 44) directly with through 
bore 53 of the cannula needle 27, and that this hole may 
be in the form of a notch 5ft provided in the vicinity of 
the inner face dit of crosshead 30, i.e., at the base of the 
needle inner end. The by-pass passage provided by the 
hole 54 performs a number of important functions both in 
the use of the cartridge syringe for injecting liquid medica 
ment and also in the use of a modiiied form thereof in 
taking blood samples. These functions will be pointed 
out in connection with the following descriptions of the 
operations of the various embodiments of the device. 

Let it be assumed that an embodiment of the device 
is to be employed for injecting liquid medicament. For 
«this purpose, the structure illustrated in FIGS. 1 to 15 
may be employed, with -a suitable loaded cartridge or 
ampule 55 being provided for such service. The cartridge 
or ampule 55 has ya tubular side wall which may be in 
the form of a tube or section of glass tubing 56 of certain 
internal diameter and of an external diameter to be freely 
telescoped or slidably received in the barrel socket, de 
ñned by the cylindrical side wall surface 43 of casing 
barrel 26 and the crosshead 30, through the open back 
end 29 thereof. 'The proximal or front end of the ampule 
tube 56 is closed by «an elastic aspirating head plug 57 
which may have ̀ a back end shank portion ‘5S of an outer 
diameter somewhat larger than lthe inner diameter of 
the tube for snug seating in the front end of the latter. 
The aspinating head plug 57 may be molded from rubber, 
or other suitable elastic material, if desired. The head 
plug 57 has an enlarged leading nose ‘59 which provides 
lan annular ñange at its front end of an outer diameter 
somewhat larger than the internal diameter of the inner 
cylindrical wall 43 of receptive casing barrel 26. Thus, 
the enlarged leading nose 59 of the aspirating head plug 
57 is snugly receivable in the barrel socket and is slid 
able therein for pumping action to aspirate the head 
space 40ul The back or distal end of lche ampule tube 
56 is closed off forward of its back edge 60 by a suitable 
piston plug 61, which may also be molded from rubber 
er iother suitable elastic material, slidably mounted with 
a snug lit in the bore lof the tube. Thus, the aspirating 
head plug 57 and the piston plug 6.1 deñne with the side 
wall tube 56 a closed chamber 62 preloladed with a body 
63 `of suitable liquid medicament. 

It will be noted from FIG. 1, and other views, that the 
aspirating head plug '57 has a closed, elongated, longitudi 
nal recess 64 extending from its back end 65 forward 
close to but short of its tip end at 66, with this elongated 
recess being in communication with the chamber 63 and 
ñlled with the liquid medicament therein. The elon 
gated recess 64 is preferably coaxially located so as to 
be aligned with the needle inner end 36 in the socket 
deñned by casing barrel 26 for ultimate reception of the 
latter. ."The material of the ‘aspirating head plug 57 be 
tween the closed front end of recess 64 and »the surface 
of the tip at 66 provides a relatively thin diaphragm 
which is readily puncturable by the sharp tip 37 of 
needle inner end 36, to communicate the needle bore 53 
with the ampule or cartridge chamber 62 and the liquid 
contents 63. 

'It will be noted from FIG. 1 and other views that with 
the location of the rear piston plug 61 appreciably for 
ward of the distal end edge 60 of the ampule tube 56, a 
shallow recess 67 is deiined in the back end of the ampule. 
Conventional manufacturing procedure inthe production 
of cartridges or lampul‘es from sections of glass tubing 
fitted with expelling piston and closing head plugs may 
include Ia heat treatment to remove sharp edges at the 
split off ends of the sections of tubing. This may pro 
duce in each «tubular side wall 56 an internal bead, such 
as that illustrated at 68 in FIG. 1, so that the entrance 
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to the recess 67 is slightly constricted. The internal 
diameter of the recess `67’ is somewhat less than the outer 
diameter of the flexible edges 50 of the transverse flange 
structure 49 on the nose or tip of the needle-protective 
cap 28. Also, the `outer diameter of the tubular side 
wall of the cap 2:8 is slightly less than the internal diam 
eter of the ampule tube 56. in other words, the outer 
edges of the longitudinal ribs 52 are arranged on a circle 
of a diameter slightly less than the internal diameter of 
the ampule side wall tube `56. Thus, when the cap ZS 
is employed as piston means it may be pushed forward 
in »the bore >of the ampule tube 56 with the ribs 52 serving 
as guides to keep it substantially coaxially arranged there 
in to avoid undue tilting thereof as it thrusts the piston 
plug 61 forward. 

ln operation of the inject-ive embodiment of the car 
tridge syringe ofthe present invention illustrated in FIGS. 
l to 15 incl., consisting of the parts illustrated in FIG. ‘1, 
the operator may prepare the device for subcutaneous in 
jection of the contents of the ampule 55' in the following 
marmer. As is illustrated in FIG. 5 the operator may 
hold the casing barrel 26 in one hand, in any suitable 
manner, such as that illustrated therein, and grasp with 
the other hand the «cap 23. By twisting the cap 2S rela 
tive to the casing barrel 26 the cap will be broken free 
from the barrel neck 3l at the line of weakening 51 
(FIG. l). The cap 2S is then separated from the barrel 
26 by pulling it axially off of the needle outer end 38, 
as is illustrated in FIG. 6, »to form the separate piston 
post means illustrated in FfG. 7. 
The operator may then insert the enlarged nose '59 

of the aspirating head plug 57 in the proximal end of the 
cartridge or ampule tube 56 through the open distal or 
back end 29 of the barrel casing 26 to the position illus 
trated in FIG. 4. In such position swelling of the con 
stricted enlarged nose 59 of the aspirating head plug 57 
into the annular internal recess 44 will securely hold the 
cartridge in the back end lof the casing barrel 26. 
The openator may thereafter manipulate the assembly 

of FIG. 4 to expel the air from the head space 49. As 
is illustrated in FIG. 8, this may be accomplished by 
thrusting the cartridge 55 farther forward with the as 
pirating head plug 57 expelling the air through the hole 
54 to the needle bore S3 and then vi-a the latter toì atmos 
phere at the tip ‘39 of the needle »outer end 38. When 
the front end of the aspirating head plug ̀ 57 is thus moved 
forward until it is juxtaposed tothe inner face 41 of the 
crosshead 30, as is illustrated in FIG. 9, by such forward 
thrus-t of the cartridge 55, the needle inner end is pierced 
through the diaphragm of the head plug 57, at 66, to 
be housed in the rear recess 64 of the plug. In this 
position, the material of the head plug at the edges of the 
pierced hole in its diaphragm 66 may swell to close the 
by-pass hole 54, but this is not necessary. If the by-pass 
hole 54 is not completely closed by the material of the 
head plug 57 to shut olf communication of the needle bore 
53 with an immediate adjacent very small space defined 
between juxtaposed surfaces of the needle assembly, the 
casing barrel crosshcad structure and the »tip surfaces of 
the aspirating head plug, the action of the device and 
manipulation of its parts do not tend to cause injection 
of air into a patient’s circulatory system when subsequent 
injection o-f the cartridge contents is performed. Any 
minute quantity of air which may be entrapped can be 
completely eliminated by carefully designing the inner 
faces of the cas-ing barrel Iat the crosshead and the tip 
end of the aspirating head plug so that they are substan 
tially complementary in shape. `It will be understood 
from FIG. 9 that with such forward thrust of the cartridge 
55 in the socket of the casing barrel 26 the bore of the 
double-ended needle 27 is brought to communication 
with the liquid medicament 63 in the ampule chamber 
62 and the needle-receptive recess 64 in the aspirating 
head plug 57. 
The operator next will ythrust the sharpened tip 39 of 

the needle outer end 38 into the patient’s llesh, in an 
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(5 
effort to bring the needle bore 53 to communication with 
a vein, such as that illustrated at 69 in FIG. l0. In 
order to assure such desired communication the operator 
will then manipulate the ampule 55 for a showing of 
blood which will inform him of such proper communi 
cation. 
FIG. lll such as by holding the casing barrel 216 with one 
hand and pulling back on the cartridge 5S with the other 
hand to retract the aspirating head plug 57 in the casing 
barrel socket. As a result, the cubic capacity of the 
head space 46 is increased by such pumping action so 
as to reduce the pressure therein causing blood to be 
drawn from the vein 69 through the needle bore 53 and 
into the head space via the by-pass passage Ior hole S4. 
Since the casing barrel 26 preferably is formed from 
transparent, or at least translucent, material the color 
of the blood ydrawn into the head space 40 is readily 
observable therethrough. Such pumping action is illus 
trated in FIG. l2 which shows the aspiration of an ap 
preciable quantity of blood 7@ in the head space 4d, 
drawn Ithereinto via the needle bore 53 and the by-pass 
passage 54. There is no tendency for the liquid medica 
ment ̀ 63 in the cartridge chamber' 62 to be drawn through 
the bore of the needle inner end 36 and the by-pass 
passage 54 into the head space 40 since considerable force 
is required to slide the piston plug 6l forward in the 
cartridge tube S6. The suction created will draw the 
blood from the vein 69 through the bore of the needle 
outer end 38 to «the` head space 46 by way of the by-pass 
passage 54 without Vdeveloping sufficient force »to move 
the piston plug 61 forward that would allow liquid 
medicament to liow into the head space. 

:With the operator now assured ̀ by the blood showing 
that «he has the needle bore 53 communicated with the 
patient’s vein 69 he then again thrusts the cartridge 5‘5 
forward and connects the piston post means 28 thereto, 
as is illustrated in FIG. 14. He does this by forcing the 
transverse fiange structure 49 on the tip 48 of the post 
2S into the rear recess 67. This causes the flexible edges 
50 of the transverse flange structure 49 to be turned and 
flexed rearwardly and then to snap forward beyond the 
internal bead 68. The springiness of the transverse flange 
structure thus holds the piston post means 28 securely in 
the back end of the cartridge tube `56 behind the piston 
plug 6l. 
Then the operator administers lthe liquid medicament 

63 in the ampule chamber 62 through the needle bore 53 
into Ithe patient’s vein 69 or his blood stream by thrust 
ing the piston- plug 6l forward with application of push 
upon the piston post means which the detached cap 23 
now constitutes. Such injective action is illustrated in 
FIG. l5 and, as therein proposed, may be effected by 
holding the casing barrel 26 between two fingers posi 
tioned beyond the ñnger wings 42 and applying by the 
thumb forward thrust against the rear surface 47 of the 
cap base flange 46. 

It will thus be seen that the ampule 55 has been effec 
tively employed to provide pumping action for aspirat 
ing the head space 4t) within the casing barrel 26 so as 
to draw thereinto a blood showing. The by-pass passage 
54 in the side wall of the needle inner end 36 has served 
a number of advantageous purposes. This by-pass pas 
sage 5‘4 first permitted the operator to expel practically 
all of the air in the head space 40 out to atmosphere 
through the needle bore 53 before the needle outer end 
was subcutaneously inserted into a patient’s llesh in an 
effort to communicate his blood stream with the interior 
of the aspirating cartridge syringe. Also, in order to as 
sure the operator that he had thereafter been successful 
in establishing such communication, the retraction of the 
cartridge 5‘5 had reduced the pressure in the head space 
`44) so that blood was sucked back through the needle 
bore 53 and by way of the by-pass passage 54 into the 
head space for observation there. Further, this by-pass 
passage ‘54 then permitted the blood drawn into «the head 
space 4t) for a showing to be returned to the patient’s 

'llhis may be done in the manner illustrated in ' 
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blood stream in further manipulation of the syringe de 
vice preparatory to injecting the cartridge contents. 

lt has been found that the casing barrel and needle 
protective cap subassembly illustrated in FIG. 1 permits 
economical production, but it is to be understood that the 
cap need not be made integral with the casing barrel. For 
example, as is illustrated in FIG. 16, casing barrel 126 
may be provided with a coaxially-extending tapered neck 
l3l having Ia through bore 152 through which is loosely 
received a double-ended needle 127 to position needle 
inner end 136 within the barrel socket M3 land head space 
Mft) thereof adjacent the inner face 141 of the crosshead 
13d. The double-ended needle 127 may be provided with 
a tubular hub 1313, ñxed thereon «and so shaped -as to form 
a conical recess »therein into which the tapered tip of the 
barrel neck löl may be jammed for Huid-tight connection. 
In such relative positions or parts `this locates by-pass 
passage hole 54 adjacent yor in the vicinity of the inner 
face Mil of barrel cross‘head l3tl. The needle-protective 
cap 12S may then be in the form of a separately man- , 
ufactured or molded unit, having `a longitudinal recess 
lil-‘5 telescopioally receptive of the needle outer end :138. 
The elongated recess M5 is enlarged or flared at 7l to 
provide a tapered »recess `complementary to the tapered 
hub sleeve 133 for jamming on the latter »to maintain a 
sterile condition of the needle. The needle protective 
cap lZS may in the form illustrated in FIG. 16 also have 
a thrustaapplying base flange 146 and thrust-guiding longi 
tudinal ribs 152, with the tip preferably provided with 
transverse tlange structure 149 having ilexible circum 
ferential edges 150 for the purpose previously explained 
in connection with the embodiment illustrated in FlGS. 
l to l5 incl. 

-As is illustrated in FIG. 17 the transverse end ilange 
on the tip of the needle protective cap, there referenced . 
22S, may be laterally notched to deiine a plurality of 
radial arms 249 each of which has a terminal ñexible thin 
edge 250 to be distorted into gripping Contact with the 
inner side wall of the rear recess 67 of the loaded. can 
tridge y5:5. Manufacture of the structure of the type illus 
tra-ted in FIG. 17 may be facilitated by such radial iarms 
249 and the longitudinal guide ribs 52 being aligned, as 
there shown. 
As is proposed in FîG. 19 the ilexible terminal edges of 

such radial arms of the transverse flange structure on the 
tip of `the needle~protective cap need not be laid out on 
arcs of a circle. The tip 148 of the needle protective cap 
structure 32S may be provided with the transverse ñange 
structure in the form of radial arms 3159, each having its 
terminal edge 35@ arranged substantially normal thereto. 
Consequently, both right angular corners 72 of each radial 
arm edge 65d will provide localized contact with the inner 
side w-all surface of the ampule tube recess 67, with the 
tips of the flexible corners being readily distortable back 
wards upon insertion and, due to their springiness, pro 
viding the necessary gripping action. 
No difficulty has been experienced in maintaining the 

aspirating head plug 57 within the front end of the 
ampule tube 56 upon aspirating retraction of the cartridge 
when the dimensions of the parts `are of proper relative 
proportions. However, if it is desired that a more secure 
connection therebetween be provided so as more fully 
to assure maintenance of the mount of the aspirating head 
plug within the proximal end or" the ampule tube, this 
may be attained in the manner proposed in FlG. 20. The 
front end edge of ampule tube 156 may be turned in 
wardly to provide an internal constricted bead or flange 
73 and aspirating head plug 157 may be provided with 
an annular external groove 74 into which this internal 
flange is snapped. 

rlïlie embodiment of FIGS. 1 to 15 incl. has been pro 
posed for the purpose of hypoderrnic administration of 
liquid medicament. However, embodiments of the pres 
ent invention may be advantageously employed to take 
blood samples for analysis. For this purpose the same 
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barrel casing and its double-ended needle may be used 
with an evacuated cartridge. rl`his service does not re 
quire the use of the needle protective cap as a piston 
post means, since there is to be no expulsion of cartridge 
contents, but such cover cap is desirable in order to pro 
tect the outer end of :the needle from physical damage 
and its sterile condition. Such protective cap may be 
in either the form proposed in HG. 1 or that proposed 
in FIG. 16. Such a blood sampling embodiment is 
illustrated in FIGS. 2l `and 22. 

ln the embodiment of FIGS. 21 and 22 the subassembly 
of the cartridge-receptive casing, its double-ended needle 
and the protective cover cap can be similar or like «that 
proposed in any of FIGS. 1, 16 and 17. ln fact, such a 
cartridge-receptive subassembly may be marketed to be 
employed either with preloaded cartridges for hypoderrnic 
injection or evacuted cartridges for blood sampling. 
However, when it is intended that such cartridge~recep 
tive casing be employed for blood sampling, it is desirable 
that its barrel be equipped with suitable index means to 
dictate the limit of the vforward thrust of the evacuated 
cartridge incident to aspiration for testing by a show of 
-blood proper communication between a patient’s circu 
latory system and the needle bore. Such an index mark 
may be an internal structural element but in simple form 
may be ia line or mark applied to the external surface of 
the casing barrel 26, such as that indicated at ’75 in FIG. 
21, which permits use of the same casing barrel with 
preloaded injective cartridges. 
The blood sampling cartridge 255 proposed in FIGS. 21 

`and 22 may consist of a tubular barrel 256, formed of 
any suitable transparent or translucent material, such as 
glass, for observation of blood contents drawn thereinto, 
closed otf on its distal end 261 by an integral crowned 
wall like a test tube. Into the open mouth of the tubular 
ampule barrel 256 at the proximal end of the latter is 
inserted a suitable `aspirating piston head 257, of rubber 
or the like, having an enlarged leading nose or ilanged 
head 59 for pumping action in the casing barrel 26 and 
a shank 25S snugly ñtted in the open front end of the 
tubular ampule barrel. The aspirating head plug 257 
differs chiefly `from that shown at 57 in FlG. 1 in that 
the elongated recess 264 for reception of the needle inner 
end 36 is reversed and extends from the tip 266 of its 
nose back to `the vicinity of i-ts closed back end 265 to 
provide at the latter la needle~pierceable diaphragm to 
be punctured by the tip 37 of the needle inner end 36 
upon forward thrust of the evacuated cartridge 255. 

In use of the blood sampling embodiment illustrated 
in FIGS. 21 and 22 let it be assumed that the needle-pro 
tective cap has been removed by the operator from over 
the needle outer end 38, `and that the evacuated cartridge 
255 has been partially inserted into the casing barrel 26 
with the laspirating head plug 257 leading. The operator 
will then push the evacuated cartridge 255 forward until 
the forward margin of the zone of Contact between the 
cylindrical surface of the ilanged head or enlarged nose 
59 of the head plug 257 and the inner wall 43 of the 
casing barrel 26 is brought to alignment with the index 
mark 75 on the latter. This forward thrust will drive air 
out of the head space ¿ttl by way of the bypass hole 54 
'through the bore of the needle outer end 33 to the atmos 
phere at the tip 39, thereby reducing the head space 40 
to a size `approximating that illustrated in FIG. 2l but 
which still permits observation of the by-pass passage 
through the transparent wall of the casing barrel. This 
ready-ing action also moves the rear pierceable diaphragm 
at 265 of the aspirating head plug 257 forward to the 
vicinity of the sharpened tip 37 of the needle inner end ‘36. 
The index mark 75 lfacilitates this proper placement of 
the parts relative to each other so that, although the 
operator can no longer see the sharpened tip 37 of the 
needle inner end 36, he can make certain that the rear 
plug diaphragm 265, closing off the evacuated chamber 
262, is not accidentally punctured before such time as he 
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may wish to take a blood sample. This placement of the 
aspirating head plug 257 at a point spaced back from the 
crosshead 3l) of course retains a greater amount of air 
in the head space di) than that which remains in this head 
space when the injecting cartridge 55 is placed in the 
casing barrel 26 for hypodermic injection, but this is of 
no concern since most of this air will not be injected 
into the circulatory system, but will be drawn back into 
the evacuated chamber 262 upon piercing of the dia 
phragm 265. 
The operator then subcutaneously inserts the tip 39 of 

the needle outer end 3S into the patient’s iiesh for com 
munication to vein 69. He thereafter draws back the 
cartridge 255 in the direction of the arrow 76 in FÍG. 2l 
with grasp of the cartridge barrel tube 256` by one hand 
while holding the barrel 26 with the other. As a result, 
the head space 40 is aspirated by the head plug 257 and 
if the tip 39 of the needle outer end is in proper com 
munication with the vein 69 a showing of blood will be 
developed at the by-pass passage 54,. The operator then 
can with assurance take the blood sample. 
The blood sample is taken by the device of FlG. 2l in 

the manner illustrated in FÍG. 22. To do so, the operator 
now thrusts the evacuated cartridge 255 forward, in the 
direction indicated by arrow 77, toward a position «in which 
the tip 26d of the aspirating head plug "257 is juxtaposed 
to the crosshead 3@ with attendant piercing of the dia 
phragm 265 by the sharpened tip 37 of the needle inner 
end 36. As the diaphragm 26S is first punctured, air in 
the recess 264i- and the head space begins to be drawn im 
mediately into the evacuated chamber 262 of the cartridge 
barrel 256. The attendant rapid reduction in pressure in 
the head space dll will supplement the manual forward 
thrust of the blood-collecting cartridge 25S and cause it to 
be snapped fully forward for complete puncture of the 
diaphragm ‘265 by the sharpened tip 37 of the needle inner 
end for completely effective communication of the blood 
in the patient’s vein 69 with the evacuated chamber ‘262 
by way of the through needle bore 53. As a result, blood 
will be drawn through the cannula needle 27 into the 
evacuated chamber 2M, as depicted in FIG. 22, »to collect 
in the latter a quantity of blood 78 as a sample to be ana 
lyzed. Thereafter, the needle outer end will be withdrawn 
from the patient’s flesh and the cartridge 255 withdrawn 
from the casing barrel ‘26, with the cartridge barrel 256 
suitably housing the blood sample '78' protectively closed 
ofi by the aspirating head plug 257. This protective 
closure by the head plug 257 is assured by the fact that 
when the needle inner end 36 is lwithdrawn from the punc 
tured diaphragm 265 the slit in the latter fwill automatically 
close. 

It will thus be seen that when the subassembly, includ 
ing the casing barrel 26, the double-ended needle 27 and 
the protective cover for the latter is employed with an 
evacuated cartridge of the type illustrated at 25S in FIGS. 
2l and 22, the by-pass passage 5d performs a number of 
important functions. First, before the needle outer end 
38 is thrust into a patient’s fiesh the by-pass passage 54 
serves as a way for expulsion of excess air from the head 
space to the atmosphere via the needle bore. Secondly, 
it thereafter serves as a way for passage of blood from a 
patient’s vein into the head space for observation upon 
aspirating 'retraction of the cartridge 255 to assure proper 
communication of the needle bore with the patient’s cir 
culatory system. And, finally, 4it cooperates with the bore 
of the needle inner end to provide a passage for sucking 
air out of the head space back into the cartridge evacuated 
chamber 262 as the diaphragm 265 is pierced by the needle 
inne-r end a7. Some air in the head space ¿il and in the 
needle-receptive recess 264 possibly may be drawn back 
into the evacuated chamber 262 between the outer sur 
face of the needle inner end and the edge of the pierced 
slit, but, of course, the by-pass passage and the bore of 
the needle inner end may alone perform this function of 
exhausting air in the head space and needle recess. 
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It will thus be seen that the objects set forth above, 
among those made apparent from the preceding de-scrip 
tion, are efficiently attained and, since certain changes 
may be made in the above constructions without depart 
ing from the scope of the invention, it is intended that 
all matter contained in the above description or shown in 
the accompanying drawings shall be interpreted as illus 
trative and not in a limiting sense. 

lt is also to be understood that the following claims are 
intended to cover all of the generic and specific features 
of the invention herein described, and all statements of the 
scope of the invention which, as a matter of language, 
might be said to fall therebetween. 

Having described my invention, what I claim as new 
and desire to >secure by Letters Patent is: 

l. An aspirating cartridge syringe comprising, in com 
bination; a casing barrel having a tubular sleeve and an 
integral crosshead together defining an ampule-receiving 
aspirating barrel socket, and a tubular neck extending out 
wardly from said crosshead; a cartridge having a tubular 
side wall of certain internal diameter telescopically re 
ceived in said socket and closed at 4its proximal end by 
an elastic aspirating head closure means having an an 
nular elastic enlargement snugly received in said socket 
and reciprocative therein by said cartridge side wall for 
pumping action, said cartridge being closed forward of its 
distal end by a piston plug slidable forward therein with 
a chamber deñned within said side wall between said head 
closure means and plug and with said head closure means 
being needle-pierceable for communication of the bore 
of a cannula to the chamber, the distal end of said cartridge 
side wall and said piston plug defining together an open 
recess; a double-ended cannula needle having a through 
bore extending from end to end and mounted in fluid 
tight manner through said crosshead and neck, said needle 
having an inner cartridge head closure means-piercing end 
extending back into said socket in opposed relation to 
said pierceable head closure means and an outer sub 
cutaneously insertable end extending from said neck; and 
a needle-protective, elongated, tubular cover cap having 
an imperforate sidewall of an external transverse dimen 
sion less than the internal diameter of said cartridge side 
wall removably mounted to said neck and housing therein 
the outer end of said needle, said cap being provided with 
a transverse closed tip carrying a transverse and laterally 
extending iiange structure having flexible thin edges spaced 
transversely a distance slightly greater than the internal 
diameter of said cartridge side wall, said cap being remov 
able for use as piston post means and said transverse ñange 
structure thereof then being insertable in the distal end 
recess of said cartridge with distortion of the flexible thin 
edges whereby the latter grippingly engage said cartridge 
side wall to hold said piston post means temporarily as 
sembled thereto. 

2. The aspirating cartridge syringe as defined in claim 
l characterized `by said cap transverse 'iiange structure 
being laterally notched to «define a plurality of radial arms 
carrying said ñexible thin edges. 

3. The aspirating cartridge syringe as defined in claim l 
characterized by said casing barrel, tubular neck, cap and 
transverse iiange structure of the latter being molded in 
tegral from plastic material having appreciable rigidity in 
relatively thick section and flexibility in relatively thin 
section; said cap having a base end connected to the tip 
end of said neck at an annular line of weakening of the 
tubular structure defined together by said neck and cap 
permitting said cap to be twisted free from said neck 
thereat. 

4. The aspirating cartridge syringe as defined in claim 2 
characterized by said cap and transverse flange structure 
being molded integral from plastic material having ap 
preciable rigidity in relatively thick section and liexibility 
in relatively thin section. 

5. The aspirating cartridge syringe as defined in claim 4 
`characterized by said cap having a main tubular body of 
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an outer diameter appreciably less than the internal diam 
eter of said cartridge side wall and externally carrying a 
plurality of longitudinal guiding ribs spaced circumferen 
tially about said tubular body at less than 180° apart with 
the outer edges of said ribs arranged on a circle of a 
diameter slightly less than the side wall internal diame 
ter, said radial arms being equal in number to that of 
said ribs with each arm substantially aligned with only one 
of the latter. 

6. An aspirating cartridge syringe comprising, in con - 
bination; a casing barrel having a tubular sleeve and an 
integral crosshead together defining an ampule-receiving 
aspirating barrel socket, and a tubular neck extending out 
wardly from said crosshead; a cartridge having a tubular 
side wall of certain internal diameter telescopically re 
ceived in said socket and closed at its proximal end by 
an elastic aspirating head closure means having an annu 
lar elastic enlargement snugly received in said socket and 
reciprocative therein by said cartridge side wall for pump 
ing action, said cartridge being closed forward of its distal 
end by a piston plug slidable forward therein with a cham 
ber deñned within said side wall between said head closure 
means and plug and with said head closure means being 
needle-pierceable for communication of the bore of a 
cannula to the chamber, the distal end of said cartridge 
side wall and said piston plug deiining together an open 
recess; a double-ended cannula needle having a through 
bore extending from end to end and mounted in i'luid 
tight manner through said crosshead and neck, said needle 
having an inner cartridge head closure means-piercing end 
extending back into said socket and an outer subcutane 
ously insertable end. extending from said neck; and a 
needle-protective, elongated, tubular cover cap having an 
impertorate sidewall of an external dimension less than 
the internal diameter of said cartridge sidewall removably 
mounted to said neck and housing therein the outer end 
of said needle, said cap being provided with a transverse 
closed tip carrying a transverse laterally-extending ñange 
structure having iiexible thin edges spaced transversely a 
distance slightly greater than the internal diameter of said 
cartridge sidewall, said cap being removable for use as 
piston post means and said transverse flange structure 
thereof then being insertable in the distal end recess of 
said cartridge with distortion of the flexible thin edges 
whereby the latter grippingly engage said cartridge side 
wall to hold said piston post means temporarily assembled 
thereto, said needle inner end having a hole in the side 
thereof extending to the needle through bore in the vicin 
ity of the base of said needle inner end at the inner face 
of said barrel crosshead providing a by-pass passage be 
tween the barrel socket head space and the needle bore. 

7. ln a cartridge syringe a unitary casing structure 
comprising a casing barrel molded from elastic plastic of 
appreciable rigidity in relatively thick section and having 
a tubular sleeve and an integral crosshead together deiin 
ing an ampule-receiving aspirating barrel socket, an in 
tegral tubular neck extending outwardly axially of said 
crosshead, a needle-protective elongated tubular cover cap 
having a closed tip and an imperforate sidewall of cer 
tain external transverse dimension integrally connected to 
the outer end of said neck and extending coaxially there 
from to form therewith a tubular structure, said cap hav 
ing a needle-receptive elongated closed space therein con 
nected to the barrel socket by a neck bore, a double-ended 
needle snugly received through the neck bore and having 
an outer injective end housed in said cap space and an 
ampule-piercing inner end extending back into the barrel 
socket, said tubular structure at the connection of said 
cap to said neck having its side wall annularly weakened 
permitting said cap to be readily manually twisted free 
from said neck for cap removal, an ampule having a tubu 
lar side wall of certain internal diameter greater than the 
external transverse dimension of said tubular cap with 
said ampule telescoped into said barrel socket and having 
a closed proximal piston end slidably received in said bar 
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rel socket for pumping action therein and an initially open 
distal end closed by a piston plug slidably mounted therein 
with said tubular cap being freely slidable in said ampule 
behind said piston plug, and transverse and laterally 
extending ilexible flange structure on the tip end of said 
cap having flexible outer edges of an effective outer diam 
eter slightly greater than the internal diameter of the 
ampule tubular side wall for snug insertion therein after 
said cap is twisted free from said neck temporarily to hold 
said removed cap as a piston when inserted through the 
open distal end of the latter means in said ampule in any 
axially adjusted position. 

8. A cartridge syringe device comprising, in combina 
tion, a unitary casing structure in the ̀ form of a cylindri 
cal barrel molded irom elastic plastic of appreciable 
rigidity in relatively thick section having an open distal 
end and la proximal end closed by lan integral crosshead 
and defining with the latter a cartridge- ̀ e-ceivi-ng aspirat 
ing iban-rel socket providing a head spiace adjacent the 
inner face of said crosshead, an integral elongated tubu 
lar structure extending axially outwardly from said cross 
head aind closed oit' on its tip end, said tubular structure 
being defined into a tubular neck tand an elongated cover 
cap tby an intervening weakened annular zone permit-ting 
said cap to be readily manually twisted áree ‘from said 
neck for cap removal, and a double-ended cannula needle 
having »a through bore and fixed in and extending through 
said neck, said needle having Ia proximal outer end for 
subcutaneous insertion housed in said cap and a distal 
piston plug-piercing inner end extending back into the 
barrel socket, a tubular cartridge telescopically mounted 
in the ‘barrel socket and having a piston head closure 
means closing oil its proximal end and slidaibly and snug 
ly received in said socket ̀ for pumping action to aspirare 
the ‘head space through the needle bore, said needle inner 
end being provided in the immediate vicinity of the cross 
head inner lface with a hole in one side thereof extending 
to its bore to provide a by-pass passage communicating 
the head space with «the needle bore for expulsion of 
head space air to atmosphere :before subcutaneous inscr 
tion of the needle pr ximal end. 

9. In a device of the cartridge syringe type an ampule 
receptive casing structure comprising, iny combination, a 
cylindrical barrel having a circular open distal end and 
a proximal end closed off -by a crosshead together defin 
ing a cylindrical ampule-reoeiving pumping bfarrel socket 
with the latter providing a head space adjacent the inner 
yface of said crosshead, a cylindrical ampule telescoped for 
forward thrust and retraction in said barrel socket and 
having a needle-pierceable closed leading head end pro 
vided with piston structure slid‘a'b'ly and snugly received 
in said socket fior piston action therein to aspirato the 
head Ispace upon forward thrust and retraction of the 
ampule in the socket, and a double-ended cannula needle 
hav-ing a through bore and Íixed‘ly mounted through said 
crosshead with an outer end thereof extending beyond 
said crosshead for subcutaneous insertion and an inner 
end :extending back into the socket for piercing through 
such ampule closed head end to the interior of such 
ampule for communication of the needle bore with the 
interior of the latter, »said needle inner end being pro 
vided with a ̀ by-pass side hole in the immediate vicinity 
of the inner face of said crosshead communicating the 
head space with the needle bore whereby the latter serves 
to communicate the head space with surrounding atmos 
phere before subcutaneous insertion of the needle outer 
end to expel trapped head spiace lair to the atmosphere 
upon thrust forward of the leading head end of said 
ampule in the socket to the Vicinity of the inner face of 
said crosshead. 

10. The device as deñned in claim 9 characterized by 
said aimpule comprising a side wall tutbe freely received 
i011' reciprooative 'action in said barrel socket and having 
its closed head end carrying ̀ as said piston head structure 
an elastic annular enlargement slidably and' snugly re 
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ceived in said pumping Ibarrel socket for forward thrust 
to said crosshead with the distal end orf said tube closed 
olf :by an expelling piston plug slidably mounted therein 
`and wit-lr a chamber defined between said closing member 
»and piston plug being loaded with liquid medicament for’ 
injection, said head closing member having at its leading 
end a relatively thin needle-pierrceable diaphragm aligned 
with said needle inner end and movable ñorward to the 
rby-pass hole upon »forward -thrust of said ampule with 
puncture of said diaphragm yby said needle inner end for 
communicating the latter with fthe medicament in the 
chamber. 

11. 'Ilrre device as defined in claim 9 characterized by 
said arnpule having au evacuated body fluid-collecting 
chamber comprising a yside wall tube frre'ely received for 
reciprocative action in said barrel socket and having its 
distal end 4closed oil, said tube carrying »on its proximal 
end as said piston structure a closing elastic piston head 
plug having an enlarged leading nose slidably and snugly 
received in said pumping barrel socket for forward thrust 
to said crosshead, said piston head plug having a closed 
elongated needle-receptive recess in its nose extending 
back to the vicinity off «the plug back end deñning a rear 
relatively thin needle-pierceable diaphragm to be punc 
tured by said needle inner end upon rt'orw-ard thrust ci 
said nose to the by-pass hole for drawing body lluid 
through said needle. 

12. The device as defined in Claim 9 characterized by 
said anrpule having an evacuated body Huid-collecting 
chamber comprising a substantially cylindrical tube free 
ly received for reciprocative action in said barrel socket 
«and closed oli’ at its `distal end, said arnpule carrying on 
its proximal head end closing needle-pienceable means 
having a relatively thin needle-pierceable diaphragm 
yaligned with said needle inner end and movable forward 
to puncture by the latter upron forward thrust of said 
ampule, said head end of said ampule carrying as said 
piston head structure an elastic annular enlargement slid 
ably and snugly received in said ̀ barrel socket for pump 
ing action therein by said arrrrpul‘e. 

13. In a syringe including a tubular barrel of certain 
internal diameter closed oil at its proximal end adapted 
for connection lto an injection needle to extend outward 
ly therefrom with the needle bore constituting an outlet 
passage, said barrel being closed oli at its distal end by a 
slidable piston plug, the combination therewith on? a corn 
birred needle-protective cap and piston plug thrust post 
comprising an elongated imperforate tubular body 
'molded 'from plastic material having appreciable rigidity 
in relatively thick section and r'lexibility in relatively thin 
section and having ra 'base and a closed tip with an elon 
gated, needle-receptive recess extending `from an open 
mouth at »the base to a closed end at a point short of the 
tip with said cap base mountable to said barrel proximal 
end in a dernountable manner, said cap having a main 
section of a transverse dimension less than the internal 
diameter of said barrel for telescope thereinto, an in 
tegral enlargement Íabout the recess mouth at the cap base 
connected no said main section and having a transverse 
digit-engaging surface for' application of manual thrust 
When the cap is used in demounted condition Ias a piston 
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14 
plug thrust post, and an integral transverse and laterally 
extending flange structure coaxially mounted on the 
closed up having flexible thin edges spaced transversely a 
distance slightly greater than the internal diameter or" the 
tubular barre-l for insertion into the latter behind the slid 
able piston plug with backward llexur‘e of said transverse 
llange «structure ier gripping engagement to provide tem 
porary connection while permitting forward thrust into 
the barrel for pushing said piston plug forward. 

14. ln a syringe including a tubular barrel of certain 
internal diameter closed `oil at its proximal end adapted 
for connection .to an injection needle »to extend outward 
ly therefrom with the needle bore constituting an outlet 
passage, said barrel being closed ot‘r" at its distal end by a 
slidable piston plug, the combination therewith of a com 
bined needle-protective cap and piston plug thrust post 
comprising `an elongated irnp‘erforate tubular body 
molded from plastic material having appreciable rigidity 
in relatively thick section and flexibility in relatively thin 
section and having a base land a closed tip with an elon 
gated, needle-receptivc coaxial recess extending from an 
open mouth at the base to a closed end at a point short 
of the tip with said cap base mountable to said barrel 
proximal end in a ldenrountable manner, said cap having 
a main section oi la transverse dimension less rtharr the ln 
terrnal diameter ol said barrel -Sor telescope thereinto, an 
integral transverse coaxial llange extending annularly 
«about the recess mouth at the cap base connected to said 
main section and having a transverse digit-engaging end 
surface when in demounted condition, an integral trans 
verse llange structure coaxially mounted ¿on the closed tip 
and laterally notched at circumferentially-spaced points 
to define a plurality greater' than two substantially equal 
ly spaced radial arms terminating in outward llexible 
thin edges transversely spaced at points of maximum 
lateral extension a »distance slightly greater than the in 
Iternal diameter of the tubular barrel for slida‘ble insertion 
and motion therein behind the slidable piston plug with 
backward flexure of said transverse llange structure for 
gripping engagement while permitting forward push of 
said piston plug thereby, and a plurality of integral lorr 
gitudinral ribs substantially equally spaced circumferen 
tially about »said cap body at less «than 180° apart and 
extending between said radial arms and annular base 
liange with one rib aligned with each radial arm, outer 
edges: of said ribs being arranged fon a circle of a diant 
eter slightly less than »the »internal diameter of the barrel. 
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