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2,947,071 
METHOD AND APPARATUS FOR MATING 

ENGAGING FITTINGS ' 

Paul A. Marchant, Kansas City, Mo., assignor to Injec 
tion Molding Company, Kansas City, Mo., a corpora 
tion of Missouri > 

Filed Nov.'2, 1956, Ser. No. 620,000 
' 2 ‘Claims. (01. 29-235) 

This invention relates to methods and apparatus for 
mating engaging ?ttings and refers more particularly to 
a method and apparatus for engaging male and female 
?ttings within a circumferential compressing ?ange and 
also relates to methods and apparatus for assembling a 
three piece liquid dropper assembly comprising a bulb, 
a pipette and a container top unassem'blable by hand. 
An ‘object of this invention is to provide methods and 

apparatus for easily and swiftly causing the interengagea 
ment and mating of frictionally engaging male and female 
?ttings within a circumferential ?ange. - 

vAnother objectof this invention is vto provide such 
methods and apparatus which are extremely simple'in 
operation and construction and which precisely position 
the ?tting parts relative one another for assembly there 
of without damage of any of the components despite ‘the 
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the various views,‘ like numerals are employed ‘toJindi 
cate like parts‘; I ' ' ' 

Fig. 1 is a cross-sectional view through the female ?t 
ting, the ?ange member and the male ?tting shown sep 
arated one from the other; . 

Figs. 2, 3 and 4 illustrate different stages in the meth 
od of assembling the ?ttings and circumferential ?ange 
and illustrate as well the apparatus for assembling the 
?ttings; ' 

Fig. 2 is a cross-sectional view of a die adapted, to 
elfect, the assembling of certain types of ?ttings, the fe 
male ?tting being positioned in the die with the ?ange 
member shown moving toward the die to be positioned 
therein relative the female ?tting; 

Fig. 3 is a cross-sectional view through the die of 
Fig. l ‘and a punch positioned relative said die, the fe 
male ?tting and ?ange member shown engagedwithin 
the die and the male ?tting shown positioned within the 
punch being moved toward the die, the ?ange member > 
and the male ?tting; ‘ - 

Fig. 4 is a cross-sectional view through the die and 
; punch of Fig.‘ 2 showing the female ?tting, the ?ange 
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member and male ?tting engaged within the die with the 
punch member moving away therefrom after effecting the 
joinder of the various parts. , ’ ' V , 

Fig, 1 shows the three parts of the ?tting ordropper 
_ assembly disassembled and spaced relative one another 
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fact that portions of theicomponents are placed under - > 
considerable compression during the assembly process. " 

Another object of the invention is to provide such. 
methods and. apparatus which‘ permit extremely swift in? 
sertion of the separate" ?tting components‘ withinthe as 
Sembling apparatus and extremely swift withdrawal of 
the ‘assembled components therefrom, thereby permitting 
a very high rate of assembly. , _ V , > 1 

Another object of the invention is to provide such meth 
ods and apparatus which may be made fully or partly 
automatic or ‘hand operated as desired in whole or part 
Without any loss of capability of assembling the ?tting 
components. 1 I 

Another object of the invention is to provide such meth 
ods and apparatus wherein the components of the assem 
bly may be driven on one another with sul?cient force . 
to deform oneof the members. relative‘ the. others ,to 
form a sealing ‘?t therebetween, this degree offorce ap 
plicable without danger to any of the components or the 
deformed component though some he formed of rela 
tively deformable and resilient material. 

prior to assembly, all of the parts being shown in sec: 
tion to fully de?ne the’ nature of the assembly problem' ‘ 
thereof. The detailed construction of. the dropper as-, 
sembly will be ?rst described and then the construction 

I of the assembly apparatus‘ and the method of putting to; 
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' Another object of .therinvention‘is to provide yimeth-j A 
ods and apparatus which will permit the assembly of the 
parts of a liquid dropper assembly comprising a pipette, 
a bulb and a container cap, the assembled} unit having 
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a complete sealing ?t between the upper endof the pi . 

pette, the lower end of the bulb and the container top, 
the seal elfected by compression of the‘ lower ‘end of the 
{bulb in a hole in the container ‘top and of the pipette 
upper end in the bulb lower end, the bulb and pipette 
being formed of relatively resilient material, the cap of 
relatively rigid material, union of these parts being im 
possible by hand and ordinary methods and apparatus 
due _-to the con?guration of the parts, the resilience of 
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the: bulb andpipette and the required compression thereof. __ 
Other‘ and further objects of the invention'will ap-. 

pear in the course of the following description thereof: 
_ 'In the drawings,‘ which form a part ‘of the instant 
speci?cation and are to be read in conjunction-therewith, 70 

there are shown embodiments ofthe invention and, iii ' 

gether the dropper assembly. 1 
p , Referring to the lower element of- thedropper‘ assemé 
bly, at 10' is generally designated ‘the wall ,of the dropper 
assembly pipette. Pipette 10' has a lower dischargeiend . 
11 having discharge ori?ce 12 ‘extending therethrough 
into the body of the pipette. The pipette consists. of the 
side wall 10 enclosing a hollow annulus 13. Cap top 
engaging ?ange .14 extends circumferentially outwardly 

. from the outer surface of the wall 10 of the pipette ad 
jacent to but below the upper engaging end thereof. The 
upper end has opening 15_ therein communicating with 
the upper end ofthe annulus 13. The wall of the pipette 
extendslabove the ?ange 14 and preferably is thickened 

. above the ?ange as shown at 1'6 with also a. slightly 
greater inner diameter than that of the wall 10 below 
the ?ange 14 to provide a heavier, less resilient inter». 
engaging section of the pipette above'the ?ange. Such 
thickening together with the, greater inner diameter causes 
an increase in the outer diameter of the pipette above 
the ?ange 14. Circumferential head 17, ‘preferably sub 
stantially triangular in cross section,-.is formedgon the 
thickened portion 16 above the ?ange. TheLpipette is 
preferably made ‘of a somewhat resilient, ,yetidimeny 
sionally stable material, such as polyethylene, as itgis 
necessary that the thickened engaging portion :16- ofthe 
pipette be slightlycompressed in the interengagement of 
the parts one with the other yet be resilient enough to at; 
tempt to return or spring back to its original outside 
diameter. , ‘ ' . ' 3 .- ; 

Referring now to the central member of Fig. 1,‘ the 
cap of the dropper assembly, the cap is generally desig 
nated at 18 and comprises a top Wall.19 having a de 
pending side wall 20. The side wall .20 is-preferably' in 
teriorly threaded as at 21 to engagerthe containertop. 
The ‘cap top wall 19 has hole‘, opening,eperforation or 
ori?ce 22 therein having tapered upperedge 23 to ‘facili 
tate the insertion'therein of ‘the bulb lower edgeliand 
the lower edge thereof formed" inwardly as at>=2,4.;to' 
Provide a ledge, of greater inner; diameter than. thesis, 
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her diameter of the perforation 22 in the cap top. The 
inner surface of the cap top is also recessed as at’ 25 to 
form a well to receive the pipette ?ange 14 when the 
pipette thickened upper end‘ 16 extends through the per 
foration 22. The ledge 24 lies within the recess 25. 
> The diameter of the well 25 is preferably substantial 
ly equal to the outer diameter of the ?ange 1-4 and is‘pref 
erably also of a depth substantially equal to the thickness 
of the ?ange 14 whereby when the ?ange I4 is positioned 
within the well, the thickened portion 1‘6of‘ the pipette 
extends centrally through the opening 22. The diame 
ter of the hole 22 in the cap is greater than the outer di 
ameter of any part of theupper pipette portion 16, includ 
ing head 17. ' 

Referring now to the upper member of Fig. l‘, the 
bulb, the bulb wall is designated generally at 26 and has 
closed upper end 27 and opening 28 in its lower engag 
ing end. Cap top abutting ?ange 29 is formed adja 
cent to but above the. lower end of the bulb 26 and ex 
tends outwardly circumferentially from the side wall 
thereof. The lower edge of the ?ange is preferably of 
greater outer diameter than that of the upper edge to 
minimize the necessary total size of the bulb ?ange. 
The outer diameter of the lower edge of the bulb ?ange 
is greater than the diameter of the opening 22 in the cap 
top 13 whereby the under surface of ?ange 29 abuts the 
top surface of cap 18. The engaging portion of the bulb 
below the ?a rge 2? is designated at 30; and is preferably 
slightly thickened to afford it greater rigidity than that 
of the bulb wall above the ?ange which is to be squeezed 
to expel liquid from the dropper-assembly. The outer 
diameter of. bulb portion 30 is slightly greater than the 
diameter of the cap top opening 22 whereby it will be 
put under compression when forced into the cap open 
ing 22 and. a sealing ?t, between the bulb and cap will 
be achieved. ‘The inner‘surface of portion 30 is prefer 
ably slightly tapered to receive the upper end of the 
pipette. A circumferential groove 31 (to receive bead 
17 on the pipetteyis formed on the inner surface of the 
bulb’ adjacent the lower end thereof and preferably op 
posite?ange 29. The bulb preferably is formed of like 
material as the pipette to deform under, applied force yet 
tend to return to its original shape. 
The length of the lower end'y30 of the bulb below the 

bottom surface of the ?ange 29v is preferably slightly 
greater than the thickness of the cap top from its upper 
surface to the bottom surface of the well 25. The dis 
tance from the lower edge of the groove 31 in the in 
side surface of the bulb 26 to the lower edge of the bulb 
is also preferably slightly greater than the distance from 
the-underside of the bead 17 on the pipette 10 to the upper 
surface of the pipette ?ange 14. Thus, if. the bulb and 
pipette are forced together within the cap top hole 22 
so that 'the bead 17 engages the groove 31-, the lower 
most edge of the bulb 26 is forced laterally into the 
groove 24 on the under edge of the cap perforation 22. 
This aids in the sealing ?t of the parts in- addition to the 
engagement of the ?ange 14 with the bottom surface of 
the well 25 and the lower surface of the bulb ?ange 29 
with the top surface of the cap 18. The distance be 
tween the upper surface of the pipette ?ange 14- and the 
lower surface of the bulb ?ange 29, when the parts are 
interengaged, is preferably essentially equal to the dis 
tance- from the surface of the well 25' in- the cap top to 
the top surface of the cap top itself, whereby the pipette 
?ange and bulp ?ange are forced into sealing ?t against 
the upper and lower surface of the cap top. As pre 
viously noted, since the bulb 26 itself in its lowermost 
portion 30' is of greater outer diameter than the inner di 
ameter of the opening 22, when the bulb portion 30 is 
forced. within the perforation 22, the lower end of the 
bulb is placed under compression; The inner diameter 
of the bulb portion 30- is also formed to be of a lesser 
innen diameter, evenirwhen not engaged by the cap top, 
than the outer diameter of the thickened pipette portion 
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16, both in the bead portion 17 and the portion thereof 
below the head above the ?ange 14. The upper end 16 
of the pipette is thus not only put into compression when 
the pipette and the bulb are interengaged by the bulb it 
self, but also additionally by the compression exerted on 
the bulb lower end 30 by the cap. Thus, a complete seal 
ing ?t is afforded by the abutment of the bulb ?ange 29 
with. the top surface of the top of the cap, the abutment 
of the pipette ?ange 14 with the surface of the well 25, 
the lateral forcing of the lower end of the bulb 30 into 
the groove 24 and the compression of the cap on the outer 
surface of the bulb and the inner surface of the bulb 
upon the outer surface of the pipette. 
The cap itself preferably is of a greater rigidity than 

the upper portion of the pipette and the lower portion of 
the bulb whereby the bulb and pipette will be compressed 
and any distortion of form will take place in these two 
members rather than the cap. 

‘From the foregoing description, it is evident that un 
aided manual assembly of the dropper assembly is almost, 
if not entirely impossible. This fact arises from the in 
tercompression of the parts when the pipette and bulb 
are disposed through the cap perforation. If manual as 
sembly is ?rst attempted by seating the cap on the pipette 
?ange with the ?ange 14v engaging the recess 25, there 
is a slight clearance between the pipette thickened por 
tion 16 including the bead 17 and the edge of the perfo 
ration 22 but not a su?icient amount for the thickened 
lower portion 30 of the bulb to be forced downwardly 
between the pipette upper portion 16 and the cap top. 
As the bulb itself must be resilient to permit squeezing 
thereof to expel the contents from the dropper assembly, 
not very much force can be exerted downwardly on the 
bulb to wedge it into the gap. Therefore, this method 
of assembly is entirely unfeasible for manual assembly. 
On the other hand, if the bulb lower edge 30 is ?rst 
forced within the perforation 22 so the walls of the 
perforation slightly compress the lower end of the bulb, 
the pipette upper end thickened portion 16 must be forced 
within the opening 28 of the lower end of the bulb with 
the opening 28 not only naturally of less diameter than 
the outer diameter of the thickened portion 16 but also 
an even lesser. diameter because of the compression due 
to the cap top opening. Also, preferably, the pipette 
itself is molded. in onepiece and since the upper portion 
16 must be su?iciently resilient to be compressed within 
the bulb lower end 30, the lower wall 10 of the pipette, 
being of the same material and even thinner than the 
upper portion 16, is easily deformed and thus only -a 
limited, amount of force can be applied manually to 
the pipette. Without going into the di?iculties of such 
procedure in detail, su?ice it to say that it is almost im 
possible to simultaneously retain the bulb lower edge 
30 in the cap perforation 22 and insert the upper portion 
16 therein. Therefore, it becomes necessary to pro 
vide methods and apparatus for positioning the pipette 
within the lower end of the bulb with the lower end of 
the bulb engaged by the cap 18. Such methods and 
apparatus are doubly necessary in a mass production, 
high speed operation of assembly of the dropper compo 
nents. 

In the description of the apparatus and method of as~ 
sembling the components of the dropper assembly, the 
parts of the dropper assembly will be numbered as in 
Fig. 1 to facilitate recognition and identi?cation thereof. 
‘Figs. 2, 3 and 4 illustrate three consecutive stages in 
the assembly process and show the essential construction 
of the apparatus required for the assembly process. 

Referring to Fig. 2, at 32 is shown a die operable to 
receive the bulb 26 and the cap 18 and position them in 
fixed relationship relative one another in preparation for 
the insertion of the pipette. 10 within the cap and bulb. 
Die 32 has recess 33 therein communicating with the 
upper surface of the die and extending downwardly there 
in preferably a depth somewhat less than the height of 
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the cap 18. » The diameter of the recess 33 preferably ‘is 
only slightly greater ‘than the outer diameter of the cap 
side wall 20 whereby the cap will readily ?t within the 
recess 33 yet will be precisely positioned therein. Die 
32'also has opening or channel 34 formed centrallyr in 
the base of the recess 33 and extending downwardly 
through the die to receive the bulb 26. The die 32 may 
be of a thickness from the bottomof the recess 33 to 
the lower wall of the die 32a greater than the extension 
of the bulb from the‘top of the ?ange 31 to'the closed 
end 27 thereof, but preferably is not, whereby the closed 
end of the bulb extends from thehdie when positioned 
therein and pressure from below will unseat the bulb from 
the channel '34 to permit its removal from the die. The 
upper portion of the channel 34 adjacent the recess 33 is 
formed outwardly to provide bulb ?ange recess 35. The 
channel 34 is ‘preferably of'a diameter’ substantially equal 
to, or slightly less than the outer diameter of the bulb 
26 whereby to frictionally con?ne the bulb within the 
channel and thediameterof-the ?ange recess 35 is sub 
stantially equal :to, or very slightly less than the outer 
diameter of the bulb ?ange 31 whereby to frictionally 
engage the ?ange and position it within the recess pre 
cisely yet permit easy removal of the bulb.‘ The walls 
of the ?ange recess 35 also serve the purpose of rein 
forcing the bulb against axial application of force thereto 
in the insertion ofthe enlargedportion 16 of the pipette 
to prevent expansion, of the bulb and force compression 
of ‘the pipette endj16r . The, die 32v may be formed of 
any desired material, preferably metal, ‘,to permit forming 
thereof to close tolerances andv allowanceof a. minimum 
of‘shape change in use under the varied pressures applied 
in the assembly of the components of the dropper assem 
bly. No mechanical apparatus .‘is required to insert the 
cap 18 within the recess 33;. ' > 

Referring to Fig. 3', therein is shown, in the upper half 
of the v?gure,a punch operable to receive the pipette 10 
and aid ‘in inserting it within the cap and bulb relative the 
die. Punch 36 has channel or opening‘ 37 formed therein 
and extending therethrough preferably at least to the 
extent. of the length of the pipette'from the lower side of 
the flange 14 to the open discharge end thereof. Chan 
nel 37‘ is formed of a diameter substantially equal‘to or 
slightly less than the outer diameter of the pipette 10 
whereby to frictionally grip the pipette over at least a 
portion of its wall surface below the ?ange 14. 'The 
channel 37 should be tapered over its engaging portion 
to match the taper of the pipette if there'is any. The 
channel 37 past the engaging portion thereof may be en 
larged as at- 38 if desired or may be closely ?tted to the 
pipette all along its length. Channel 37 also has, adja 
cent its open end which receives the upper end of the 

‘ pipette, a beveled away portion as at 39 to permit any 
desired ?aring or taper of the pipette as it meets the 
?ange 14. The punch 36 preferably is of an outer diam; 
eter at least substantially equal to the outer diameter of 
the ?ange 14. The face of the punch 36 which abuts 
the underside of the ?ange 14 may be ?at and ?ush with 
the underside of the ?ange 14 whereby to uniformly exert 
force up on the underside of the ?ange to force the 
pipette portion 16 into the open end 28 of the bulb. How 
ever, the abutting face 40 of the punch 36 preferably is 
relieved peripherally of a small ring area or portion 41 
adjacent the shaft of the pipette with the outer diameter 
of the ‘ring being less than the diameter of the cap top 
hole 22. The ring portion 41, then, abuts the underside 
of the ?ange with the relieved portion 40 being displaced 
a few thousandths of an inch from the underside of the 
?ange 14. With this construction of the operating face 
of the punch 36, force will be applied against the under 
side of the ?ange 14 directlythrough the enlarged portion 
16 whereby the enlarged portion 16 may be forced into 
the bulb lower end a little further than when the punch 
face 40 is ?ush with the ?ange 14 all the way, thereby 
.making sure that the bead 17 passes the groove 31 which 
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it then backs into as the urging force of the punch is 
relieved. Additionally, this motion of the ring portion 
41 of the punch past the base of the recess 25 in the 
cap aids in laterally deforming the bottom edge 30 of 
the bulb 26 into the recess or groove 24. 

In operation of the method and apparatus, the bulb 26 
is inserted in the channel 34 with its closed lower end 
extending downwardly and out of the lower open end 
of the channel 34. The bulb ?ange 29 ?ts into the bulb 
?ange recess 35 in the die 32 and the lower end 30 of 
the bulb below the ?ange 29 extends upwardly into the 
cap receiving cavity or recess 33. The cap 18 is' then 
inserted manually or otherwise, as desired, into the cavity 
or recess 33 with its top wall down so the lower edge 30 
of the bulb will engage the opening 22 in the cap top. 
The beveled upper edge 23 ofthe opening 22 together 
with the sizing of recess 33 permits immediate engagement 
of the bulb and cap without any problem of mis'engage 
ment of the bulb portion 30 with the opening 22. As 
previously noted, the outer diameter of the bulb portion 
30 is greater than the diameter of the cap perforation 22 
and, therefore, the bulb portion 30 is compressed and 
has a lesser inner diameter after the cap is ?tted there 
over. The diameter of the recess 33 should be close 
enough to theouter diameter of the cap 18 to precisely 
position the cap top hole 22 relative the bulb lower end 
30. Also, the depth of the cavity 33 should be su?icient 
that the cap 18 cannot tilt angularly by the time the 
beveled‘edge 23 reaches the lower end of the bulb. Once 
the capis ?xed onto the lower end 30 of'the bulb with 
the cap top surface abutting the underside of ?ange 
29, the cap top will be held relatively ?rmly by its com; 
pression grip on the bulb lower end and as the bulb 
?ange, 29 is frictionally ?tted within the ?ange recess 35, 
the whole‘assembly of die, bulb and cap will maintain 
position therein. These facts-permit lateral assembly, if 
desired. 7 " = 

. ‘The pipette 16 is ?tted into the ‘punch 36rwhere the 
engaging portion 37 frictionally engages the pipette wall 
below the ?ange 14 'to prevent falling out of the pipette 
if the operation is conducted vertically as shown in the 
?gures. The ring portion 41 abuts the underside of the 

' ?ange 14 immediately opposite the enlarged portion 16 
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of the pipette. The beveled portion 39 of the punch al 
lows for the increased internal diameter of the vpipette 
above ?ange 14. Since the outer diameter of ?ange 14 
is only slightly less than the‘ inner diameter of the 
threaded portions 21 of the cap top, ‘once the punch 36 
moves the ?ange within the cap the ?ange 14 is correctly 
positioned for downward movement toward the bulb 
holding end’ of the cap. As the outer diameter of the 
punch 36 is preferably substantially equal to that of the 
?ange 14, the walls of the punch 36 will also be posi 
tioned vertically within the cap once they pass into the 
threaded section. In this manner, vertical alignment of 
the two parts of the assembly is assured. As the tapered 
upper end of the pipette head 17 (which is shown ex 
tending downwardly) engages the compressed bulb portion 
30 it is inwardly compressed by the bulb portion 30 and 
the surrounding relatively rigid cap top. As the punch 
36 continues to be forced downwardly, the portion 16 
of the pipette is further compressed upon itself until the 
bead 17 slips into the groove 31 in the bulb. The re 
silience of the pipette portion 16 causes the bead 17 to 
strongly engage the groove 31. The punch may be forced 
downwardly further a few thousandths of an inch push 
ing the lower edge of the bead 17 a little past the lower 
edge of the groove 31 with the ?ange 14 being slightly 
curved in cross section by this action. When the bead 
17 engages the groove 31, the top surface of the ?ange 14 
has engaged the bottom of the recess 25 to receive the 
?ange in the cap top underside surface. The end portion 
of the bulb lower edge 30 is squeezed out into the recess 
24. Upon raising of the punch 36, the resilience of the 
pipette portion 16 and the bulb ?ange 29 and lower 
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portion 30 will cause, in combination with the tapered 
faces of engagement of the bulb and pipette portions, 
the bead 17 toslip back into the groove 31. The inter 
‘engagement of these parts is preferably greater than the 
frictional engagement of the pipette with the punch where 
by the .punch. may be lifted! out of the assembly without 
drawing the whole assembly with it. The frictional en 
gagement of the bulb ?ange 29 and a portion of the bulb 
with the ?ange recess 35 and channel 34 should be- greater 
also than the engagement of the pipette with the punch 
36: to avoid such a withdrawing action. With the dropper 
assembly properly assembled and‘ engaged with the seal 
ing ?t between the cap, the bulb lower edge, and the 
pipette: upper edge, the Whole assembly may be removed 
from the die 32 by exerting a slight pressure on the closed 
'end 27 of the bulb to pop the whole assembly out of the 
die. With replacement of a new bulb in the die channel 34 
and ?ange recess 35, the assembly operation is ready to 
continue. ‘It is evident that merely by ?xing the position 
of the die-32 and then attaching the punch 36 to con 
ventional vertical moving apparatus, the entire operation, 
with the exception of the insertion of the parts in the die 
and. punch, could be made automatic. On the other hand, 
the die 35 and the punch 35 may be hand operated items 
to operate either vertically as shwon, 'or- laterally, or 
vertically with the bulb portion of the assembly facing 
downwardly. Since both the pipette and the bulb are 
frictionally engaged‘ with the punch and die respectively, 
the positioning of the assembling members relative one 
another in the assembling operation is not critical. 
From the foregoing it will be seen that the invention is 

well adapted to attain all of the ends and objects herein 
beforeset forth together with other advantages which 
are inherent to this construction and method. ' 

It will be understood that certain features and sub 
combinations. are of utility and may be employed with 
out reference to other features and subcombinations. 
This is contemplated by and is within the scope of the 
claims. ' 

As many possible embodiments may be made of the in 
vention without departing fromv the scope thereof, it is 
to be understood that all matter hereinabove set forth 
or shown in the accompanying drawings is to be inter 
preted as illustrative and not‘ in a limiting sense. 

Having thus described my invention, I claim: 
1. In an apparatus for assembling a three piece dropper 

assembly made up‘ of, ?rst, a cap- with a perforated top, 
second, a bulb having a flange adjacent its open lower 
engaging edge adapted to abut the top surface of the cap 
top, the lower engaging edge of the bulb sized to re 
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‘siliently ?t within the cap top perforation and, third, a 
pipette having a flange ?xed adjacent its upper open 
engaging end adapted to abut the inside surface of the cap 
top, the engaging end of the pipette sized to resiliently fit 
within the open end of the bulb when the latter is re 
ceived in the cap top perforation, the construction in com 
bination which comprises a die, a‘ ?rst recess formed in 
said die communicating with at least one surface thereof 
sized to closely receive at least the perforated portion of 
the cap, a second recess formed within said die and ?rst 
said recess sized to closely receive the bulb ?ange, a third 
recess formed within said die and ?rst and second recesses 
sized to closely and frictionally receive the bulb, and a 
punch‘ having an opening extending into at least portion 
thereof and communicating with one surface thereof sized 
‘to closely and frictionally receive at least a portion of the 
discharge end of the pipette, said punch movable relative 
to the die and having an outer diameter slightly less than 
the inner diameter of the ?rst recess in the die and cap 
top When the latter is positioned within the die whereby 
to be .insertable in both said recess and top, said outer 
diameter of the punch greater than the inner diameter 
of the second recess the portion of the punch engaging 
the underside of the pipette ?ange comprising only a lim 
itedwring circumferential to the punch opening, the outer 
diameter of said ring being less than the inner diameter 
of the dropper assemblycap top hole whereby the punch 

' may force the pipette readily and deeply into the bulb. 
2. Apparatus as in claim 1 wherein the area of the 

face of the punch peripheral to the ring is recessed slightly 
from the ring face to limit the penetration of the punch 
relative the cap top; I -‘ 
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