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This invention relates to the mounting of hypodermic 
needles in the mounts whichenable themto be attached 
to the outlet of a hypodermic syringe, and is particularly 
concerned with the manufacture of needles and mounts in 
which a comparatively soft metal bush surrounds the 
needle where it emerges from the mount and extends a 
short distance‘towards the point of the needle, as described 
in the specification of British Patent No. 651,605 granted 
to Samuei I ames Everett. 

These needles are usually packed in clips on a metal 
or plastic card which can be packed in a box or container, 
preferably of metal; a convenient number for each box 
is twelve needles mounted on a single card in six clips at 
either end. These needles have previously been manu 
factured singly, the soft metal bushes being die-cast, a 
number at a time, on a single runner, separated intoV in 
dividual parts, a needle inserted into each bush, and the 
whole inserted in the mount and swaged into position in 
dividually. In such needles in which the point is formed 
by grinding the needle away at an angle, a fiat formed on 
the mount should face radially in the same direction as 
the face formed by grinding the needle. 
The present invention enables a much higher rate of 

production to be achieved by manufacturing the needles 
and mounts in batches which conveniently correspond to 
the number heid in clips at one end of the packing card, 
which in the example quoted above, would be six. The 
handling of the parts during manufacturing is reduced, as 
well as the risk of damaging the needle points. 

According to the invention, the complete needles are 
manufactured in sets or batches and, to keep the needles 
together in their sets and located relative to each other, so 
that the complete set is easily handled and' the needles 
are correctly spaced for ñtting into the various tools, the 
soft metal bushes are cast around the needles of a set 
on a continuous runner from which they are not sepa 
rated until the needles and mounts are complete. 
The number of needles in a set may conveniently be 

the number required at a time for packing. Thus when 
the needles are packed in dozens, six in clips on each side 
of the box, it is convenientv to make the needles in sets of 
six, and the various stages in the manufacture of a set 
of six needles is illustrated, by way of example only, in 
the accompanying drawings in which: 

Figure l shows six needles set in a mould in which the 
metal bushes have been cast on a common runner; ' 

Figure 2 shows the six needles with the bushes round 
them on a common runner; 

Figure ‘3 shows the runner and needles mounted in a 
die-nest; f . 

Figure 4 shows the iirst stamping process; 
Figure 5 shows the second stamping process; 
Figure 6 shows the íitting of the mounts; 
Figure 7 shows diagrammatically a six-hammer press; 
Figure 8 shows an enlarged detail of Figure 7; 
Figure 9 shows a set of spring clips for holding the 

finished needles; l 

Figure 10 shows the needles mounted for inspection; 
Figure 1l shows a loading jig open; 

, Figure vl2 showsa loading jig closed; and 
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 released a spring 36 causes it to turn to raise the punch 
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Figure 12 shows the arrangement of clips in the bottom 

of the packing box. ‘ 
In Figure l the six needles 1, are mounted side by side 

with their points 2, all facing the same way as shown, in 
a mould consisting of a lower part 3, and an upper part 4, 
having six mould cavities 5, for the soft metal bushes 
and a longitudinal cavity 6, connecting the cavities 5 for 
the runner. Molten low melting point metal may be 
introduced through the hole 7.. The result is ̀ a runner 8, ' 
from which the six bushes 9 project, surrounding the 
shafts of the needles 1 which pass right through the bushes 
and project slightly from the upper surface as seen in 
Figure 2. AThis is now set in the die-nest shown in Fig 
ure 3, consisting of a die-body 10, having six suitably Y 
spaced cavities 11, in which are die-inserts 12, the tops 
of which projects above die-body 10. These inserts have 
a central hole to take the shafts of the needles and are 
coned at the top as shown at 13, so as to form a sharp 
edge round the ring of a diameter rather greater than 
the diameter of the metal bushes 9. This die-nest with 
the runner and needles in place, is now passed to a first 
punch which cornes down on the needles `1 as shown in 
Figure 4. The punch has a cavity 14, which passes over 
the bushes 9, and the tip of the punch bears on the runner 
causing the coned head of the insert 13 to penetrate a 
short distance into the runner. The primary purpose of 
this punch, however, is to force the upper end of the 
needle shaft down llush with the top of the bush 9. 
' The next punch shown in Figure 5 comprises a central 
punch 15, the head of which is coned so as to drive the 
shaft of the needle yet further down through the bush 9. 
This punch is surrounded by a sleeve 16, which is urged 
by a spring downwards over the head of the punch 15. 
Except for an axial bore fitting roundthe head of the 
punch l5, the lower end of the sleeve 16 is closed. The 
axial bore is coned at this lower end so as to fit over 
the bush 9. The sleeve 16 is free to slide on the punch 
i5 but its movement is limited by the pin 17, carried by 
the punch 15 and projecting through a slot 18, in the 
sleeve. When this punch is bearing down onto the head 
of the bush 9, the coned part of the sleeve 16 tits over 
the bush 9 and squeezes it slightly into the needle and 
serves to locate the axial bore accurately relative to the 
bush 9. When the sleeve 16 can descend no further the 
punch 15 continues to descend and engages the head of 
the needle shaft 1 and forces it part of the way through 
the bush 9 as shown, at the same time forming a coned 
recess in the top of the bush. The pressure exerted in this 
operation causes the sharp lim of the insert 12 to pene 
trate still further through the runner 8. 

After this operation the dienest with the needles and 
runner is removed from the press, and turned brass or 
stamped metal mounts 19, are fitted over the bushes 9. 
The assembly then passes to the G-hammer press shown 
in Figures 7 and 8. ln Figure 7 the mechanism of the 
press is shown diagrammatically and comprises a vertical 
bar 20, arranged to slide vertically in guides and carrying 
a punch 21 at its lower end. The punch 21 is locked into 
the lower end of the bar Ztl by a set screw 22. Above 
each bar a hammer 23 is mounted, pivoted to turn aboutl 
an axis 24, and actuated by a push rod 25, having a fol 
lower roller at its lower end 26, which rides on the surface 
of a triple throw cam 27 on shaft 28. To raise the punches 
clear of the work a rocker arm 29 is provided pivoted at 
3d and having one end engaging in a notch 3l of the 
vertical bar 20. The other end of the rocker arm 29 is 
engaged by the upper end of the control rod 32, which 
is connected at its lower end by a link 33 to a pedal 34 
pivoted at 35. Thus when the pedal is depressed as shown 
in Figure 7 the punch 21 is lowered and the follower 26 
engages the surface of the cam 27. When the pedal 34 is 
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21 fand the »hammer -23 is =lifted by the vertical bar A20 
SQ tbatttie .follswsr 2_6 .is r.Carrisfl _clear Of the .Cam 27 
The action of the punch 21 is shown in Figure 8. it has 
a cylindrical part 37, whichenters the bore of the metal 
mountand the -co‘ne‘dìtip’of >tlreipart-S’Y engages the bush 
9 swaging it into tight and intimate ̀ contact with ïthemount 
19, ‘and the shaft of the needle 1. Three blows of the 
hammers 23‘are sufficient, that is to say one revolution 
of the shaft 28, 'and this ̀ also causes the head of the vclie 
insert Í12 finally top'enetrate through the runner 8 as 
shown in Figure‘S. ThexpunchiZl is ncwraised again and 
the holder ‘38, having six spring clips 39 spaced at the 
same intervals as the mounts §19,`is vfitted on the mounts 19 
which a'r'e thencremoved from 'the die-nest. The runner «8 
is left behind and ̀ can be returned for remelting. 
The points‘ofïthe needles are new passed'over a boiling 

wheel‘to remove any’burrs and the needles are'now tested, 
after which they are passed "for inspection still set in the 
holder 38, and ̀ mounted on the inspection jig shown in 
Figure 10 comprising six spigots 4d mounted on a bar ‘ 
41. The spacing of the spigots is the same as ihespacing 
o_f the clips 39, so that the needlesïmay ̀ be mounted di 
rectly on these spigots and the holder 38 removed. The 
spigots are arranged so that when the‘ineedles are'mounted 
on them they are immediately beneath -a powerful mag 
nifying ’glass through which `they are inspected. The 
needles can be freely rotated on the spigots 4t) for this 
purpose. After inspection the holder 38 is retitted and the 
needles removed and they ̀ are then transferred to the ap~ 
paratus shown in `Figures 11 -and 12 for arranging suit 
ably for packing in ñat tin boxes. Figure 13 shows the 
arrangement of springclips 43 projecting upwards from 
a card of plastic material '42, through holes in which the 
spring clips project. Six needles are’mounted at each side 
of the card 42`With their points projecting inwards, and, in ' 
the example shown, for economy of space alternate 
needles at each nside are staggered as shown, so that the 
mounts do'notv foul each other. The spacing of the clips 
43`in each set of six clips is thus staggered and closer to 
gether than the spacing ‘of the spring clips 39 lon the 
holder 38. The apparatus shown in< Figures 11 and 12 is 
designed to receive needles from the holder 38 and adjust 
their spacing automatically to correspond with the ar 
rangement‘of the spring clips ‘43. 
The apparatus consists of »6 metal bars 44 mounted be 

tween guides 45 and each provided at one end with a 
spigot 46 to fit a needle mount. The right hand bar as 
seen in Figure l1 is secured to the guides 45 »and the bars 
are linked together by pivoted‘toggle links 47 as shown. 
The left hand bar is provided with aìhand knob 48 and its 
movement towards the left in Figure 1l vis limited by a 
stop bar 49. In the-'position of Figure y1l 'all the spigots 
46 are in line and spaced' to correspond to the spacing of 
the clips 39 of the-holder 38, so that the needles held in 
the holder 38 can be fitted directly onto'the'spigots 46. 
When this has been done the holder SS-is removed and 
the 'knob 48 pushed towards thelrig‘nt <closing up the 
spacing of the bars 44, which are of Stich width that when 
they are together the'mounts are spaced a distance apart 
equal to the separation of the spring clips 43, while the 
toggle linkages 47 cause alternate mounts to be staggered 
as shown, so that the mounts are all ready to have the 
spring clips 43 applied to them. All six needles'are thus 
mounted on the card 42 at A'o‘r'tceland are 'then removed 
from the loading jig. A further six needles are litted to 
the clips on the opposite side of the card 42, which is 
then packed in its box. 

This method of adjusting the spacing of the needles >by 
simultaneously moving the members carrying the spigots 
46 can be achieved in various other Ways; for instance, 
by cams or other types of linkage such as a lazy tong. 
The mechanism chosen will depend of course, »on the 
arrangement of the needles when they are packed, and 
may be used to increase thedistance` between the needles 
as well as to decrease it. This may be necessaryv inpack 
ing needles in sterile foil orplasticspacks, when -the 
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needles, in sets of, say, six, are spaced side by side without 
Staggering and .packed keach in an envelope of foil or 
thermoplastic material the envelopes being made in strips 
and later severed from eaêh other. 
spacing of the needles during manufacture as described 
may be one half inch, which may have to be increased 
to one and a quarter inches for packing in this way. 
The method of manufacture according to the invention 

is applicable to any type of needle in which the needle 
shaft is held in the mount by a cast bush. Thus double 
ended needles for use for injection from ampoules may be 
made in this way, either with turned or stamped mounts 
of the type shown, or with a central ball for mounting, or 
with a central transverse plate or `cam for engaging the 
syringe outlet. 

I claim: 
1. A process of securing hypodermic needles »into 

mounts by which they maybe ̀attached to a hypodermic 
’ syringe, by means of softïmetal bushes `surrounding the 
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shafts -of each needle, the Abushes being swaged into 
bores 'in said mounts comprising casting a plurality of 
said bushes around alike number of said needles simul~ 
taneously on one continuous-runner at‘points intermediate 
the ends'of said needles, sliding said needles axially in 
said bushes to position said bushes at the rear ends of 
said needles, yfitting a mount over each of said bushes, 
swaging said bushes intointimate contact with said needles 
andV said mounts, »and separating said bushes from said 
runner. 

2. A process according‘toclaim 1, in which the bushes 
are separated from therunner during the swaging opera 
tion. v 

3. A process according »to‘claim.2, in which each bush 
is separated from the runner by the `sharp edge of one 
of a >set of ̀ circular dies 4through which the shafts of the 
needles are passed, and on which the runner rests during 
the fitting of the-mounts :and’swaging of the bushes. 

4. A process according-to claim »1, in which, afterthe 
bushes have beencast, theshafts of the needles are pressed 
through the bushes so as’to be flush with thc ends of the 
bushes, after which the Jneedles areprcssed through the 
bushes still furtherfand the mouth-of the lbores of the 
bushes opposite to'the ’points of the needle shafts are 
axially coned. 

5. A process according to claim ̀4, in which the runner 
rests on the dies‘du‘ring the ïpressing‘operation and is 
partially cut'throughiby the dies during this operation. 

6. A_»process aceording’to claim 2, in which after the 
bushes have been separated from the runner, needles are 
graspedfand held in a like number of similarly positioned 
spring clips‘from `which’they-are transferred to a like 
number of parallel spigots, after which thc positions of 
the spigots `are l simultaneously adjusted to move the 
needles into lthe_correct»positionffor packing, the number 
of needles in a‘ set ‘correspondingïto the number required 
for packing  at' onetime. 

7. 'A processaccorîdinglto claim 6,-in which the needles 
are eventually îpacke'd lside 'by 'side 4in rows, alternate 
needles beingstaggered, »and the `spigots on which they 
are mounted prior t'o ‘packing ‘arerarranged on parallel 
members linked "by toggle linkages so that when thc 
Iinkages'are extended,fthe spigots are side-by-side in line 
withfa spacing equal to thespacing ofthe bushes on the 
runner, and when the members »are close together thc 
toggle linkages 'move lthe spigots, and therefore the 
mounts, into a position in which the needles are spaced 
and staggered 'ready- for-packing. 
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