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1. 
This invention relates generally to an assembly 

proceSS and machine for a Spring loaded cap a S 
sembly and more particularly, but not exclusive 
ly, to a machine and process for assembling an 
oil cup and cap with a closure spring and for au 
tomatically tensioning the spring to hold the cap 
Securely, yet yieldably, in its closed position. 

Oil Cups of the general type to which the pres 
ent invention is concerned are extensively used 
in very large quantities in multifarious machines, 
such as electric motors. Prior to the present in 
vention, it has not been possible to produce these 
oil cup units on a mass production basis, but in 
stead they were assembled manually after sep 
arate manufacture of each of the component 
parts. Due to the relatively small dimensions of 
the various parts of the assembly, the necessity 
for tensioning of the spring during assembly and 
the number of operations required to assemble 
a single unit, the manual assembly operation is ; 
difficult, slow and relatively expensive. For ex 
ample, one oil cup assembly unit which is fre 
quently used includes a spring having a diameter 
approximately is of an inch and an overall length 
of approximately is of an inch. Previously, it 
Was necessary to form the spring in a special 
operation. The cup, cap and preformed spring 
were then held manually in an assembled posi 
tion and assembled with a retaining pin or nail 
While maintaining the Spring under tension. The 
many economic and operational disadvantages of 
Such procedure should be apparent. 
In the present invention, the spring is formed 

and assembled under tension with a cup and cap 
entirely and automatically by a machine. While : 
the novel process disclosed herein may be carried 
Out by various machines, it is preferred that the 
Inaghine operate in a tined cycie wherein the 
various component parts are coordinated to pro 
vide several operations simultaneously and to 
complete the entire assembly cycle in a mini 
nurn time period. 
In the embodiment of the machine shown in 

the drawings, an indexing table is provided hav 
ing a plurality of cup receiving recesses adapt- : 
ed to receive a cup and a cap in assembled rela 
tion thereon prior to indexing of the table to 
the Spring assembly Station. In the beginning 
of the operation of the machine the end of the 
Spring wire is provided with an engaging tip and ; 
the wire is then formed to provide a spring coil 
adjacent the tip. At this point, the coil is still 
attached to the unfinished supply of wire. The 
Spring is then noved by neans of the unfinished 
wire into assembled relation with the cup and 5; 
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cap, between the spaced depending tabs thereof, 
and secured in assembled relation with the cup 
and cap by an automatically inserted nail. 
The tensioning of the spring is effected by 

drawing on the unformed end of the Spring Wire 
while simultaneously holding the free end of the 
coil against rotation relative to the cap and cup. 
A cutting tool in the machine then automati 

cally severs the spring wire at a point Spaced 
somewhat from the spring coil so as to provide 
a second engaging tip on the coil. At this point, 
the engaging tips engage the cap and Cup re 
spectively, so as to maintain the Spring under 
the desired tension and normally hold the cap 
in its closed position. 

The table then indexes to bring the aSSembled 
cup and cap unit to the spring wire trim and 
nail cut-off station. At this station the last 
formed engaging tip on the spring coil is trimmed 
to make the end thereof substantially coincide 
with the top of the cap. Also, the end of the 
nail is pinched off and flared to secure the com 
ponent parts in assembled relation. 
The table then indexes a second time and the 

finished cup and cap assembly is removed from 
the table, such as by an air blast. 
The latter operations have been described in 

timed relation to the same oil cup and cap unit. 
However, it should be understood that the opera 
tions at the various work stations of the machine 
are preferably performed simultaneously on dif 
ferent assembly units. 

Feeding of the Spring wire, both to effect the 
formation of the Spring coil, and to position 
the spring coil within assembled relation with 
the cap and cup is effected by a pair of feed roll 
ers. A second pair of rollers is provided to re 
tract the spring wire and thus effect tensioning 
of the spring coil. These rollers engage opposite 
sides of the Spring wire and are coordinated in 
operation with the operation of the other compo 
nent parts of the machine. 

It is, therefore, a primary object of this in 
Vention to provide a method and machine for au 
tomatically and mechanically assembling corn 
plete oil cup assembly units and for automatically 
forming the cap closure spring and for tension 
ing the same while in assembled relation. With 
the cap and cup. 
Another object is to provide a method and ma 

chine of the above type in which the spring coil 
is formed and assembled with the cap and cup 
prior to Severing the coil from the unformed 
spiring Wire so as to use the latter in position 
ing the coil in assembled relation with the cap 
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and cup and also for tensioning the coil there 
after. 
Another object of the present invention is to 

provide a machine of the above type in which 
an unformed spring wire is provided with an en 
gaging tip and coiled adjacent the engaging tip 
to produce a coil spring and in which, after posi 
tioning and assembling the coil with the cup and 
cap and tensioning the spring, the spring wire is 
then severed at a point spaced from the coil to 0. 
provide a second engaging tip to maintain ten 
sion on the assembled spring. 
Another object is to provide a 

a plurality of feed rollers for the spring... wire 
which operates in timed relation with the other. 
component parts of the machine, which rollers 
automatically operate to feed the spring wire 
against a forming tool to produce a spring coil, 
to feed the formed spring coil into assembled po-. 
sition with the cap and cup, to draw on the Spring 
wires, after it is secured to the cap-and-cup to 
'effect the tensioning of the coil spring and rto 
return the spring wire to its initial position after 
it has been severed from the spring coil. . . . . . . 
- Still another object of the invention is to pro 
vide a machine having provisions- for trimming 
the engaging tip on the coil Spring so that the 
latter does not extend above the top of the cap 
when in operative engagement with the latter. 
... Another object is to provide a means for far 
ing the end of the nail so as to secure the unit 
in assembled relation and also a means for auto 
matically removing the finished oil cup-unit from 
the indexing table. . . . . . . . . . . . . . . . . . . . . . . . . . 

'Other objects of this invention will appear in 
the following description and appended claims, 
reference being had to the accompanying draw 
ings forming a part of this specification wherein 
like reference characters, designate-corresponding 
parts in the several views. . . . . . . . . . . . . . . 
... Fig. 1 is a perspective view of, an oil cup unit 
assembled in the machine and tin- accordance 
with the process of the present invention. . . . . 

Fig. 2 is an end elevation at the machine em 
bodying the features of the present-invention-and 
showing the two main parts of the machine some 
.What Separated for-clarity. . . . . . . . . . . . . . .'; : 

Fig. 3 is a side elevation of the wire forming 
and feeding mechanism, looking in the direction 
of the arrows 3-3 of Fig.2. . . . . . . . . . . . . . . . . . . 
- Fig. 4 is a side elevational view of the indexing 
table and nail feeding mechanism, looking in 
the direction of the arrows 4-4 of Fig. 2. . . ." 

Fig. 5 is a fragmentary perspective view of the 
assemblymachine of the present invention. ... 

Fig. 6 is an elevational view, partly in section, 
showing the spring wire feeding mechanism and 
coil spring forming mechanism and also showing 
a cap and cup positioned to receive the coil spring 
being formed. . . . . . . . . . . Y. S. - . . . 

Fig. 7 is a sectional view showing the guide fork 
E. holding the cap and cup in assembled rela 
Ol. . . . . . . . . . . . . . . 
Fig. 8 is an elevational view, partly in section, 

showing the coil spring in assembled relation 
With the cap and cup and also showing the nail 
pick-up arm just prior to insertion of the nail 
into the aligned-openings of the cap, cup and 
Spring. . . . . . . . 

Fig. 9 is a fragmentary perspective view show 
ing the nail hopper. . . . . . . . ." 

Fig. 10 is a fragmentary elevational view.show 
ing the ram.a.s. it initially engages the nail, to. 
move the same into assembled relation. ... 

machine having 

Fig.11 is a similar view showing theramin its 
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4. 
fully extended position and showing the retain 
ing nail in its final position. 

Fig. 12 is an elevational view, partly in Sec 
tion, showing the feed rollers in their disengaged 
position and the draw rollers in an engaged posi 
tion with the spring wire just following the spring 
coil cut-off operation. 
* Fig. 13 is a sectional view illustrating the coil 
spring trimming mechanism and showing the 
severed portion of the spring wire tab in phan 
tom. 

Fig.14 is an elevational view taken substan 
tially on the line 4- 4 of Fig. 13. 
.* Eig.15 is a fragmentary sectional view illus 
'trating the nail cut-off operation and showing the 
severed portion of the nail in phantom. 
... Before explaining-the present invention in de 
tail it is to be understood that the invention is 
not limited in its application to the details of 
construction and arrangement of parts illustrat 
edin the accompanying drawings, since the in 
vention is capable of other embodiments and of 
being: practiced or carried out in various ways. 
Also it is to be understood that the phraseology 
or terminology, employed herein is for the pur 
pose of description and not of limitation.' 
The oil cup unit 5 with which the present in 

vention is concerned is shown particularly in Fig. 
and comprises a cup 6 having a pair of spaced 

tabs 7 provided with aligned openings 8; a cap 
9 having a similar pair of spaced downwardly 
depending tabs 20 overlying the tabs 7 and pro 
vided with openings 2 in axial alignment with 
the Openings f8; a coil Spring 22 having engag 
ing tips 23 and 24 adapted to engage a portion 
of the cap and cup respectively to maintain the 
Spring under tension and resiliently hold the cap 
9 in closed position;-and a nail-25 extending 
through the openings - 8 and 2 and the coil 
Spring 22. . . . . . . . . . . . . . . ; ; :::::, r. 

In the embodiment of the present invention 
shown in the drawings, the assembly machine 
comprises generally an indexing table 30 (see par 
ticularly Fig. 5) adapted to index a cup f 6 and 
cap f 7 at the spring assembly station 3 at the 
beginning of each cycle of the machine; a coil 
Spring forming mechanism 4. (Fig. 6) adapted to 
form a coil spring 8 on the end of the spring wire 
26; a coil spring positioning mechanism 60 (Fig. 
6) adapted to move the coil spring into assem 
bled relation with the cap and cup and to align 
the axis of the coil with the openings therein; a 
nail feeding mechanism 80 . (Fig. 8) adapted to 
pivotally secure the cap and cup and to assemble 
the same with the coil spring 8; a spring ten 
Sioning mechanism 00 (Fig. 12) adapted to ten 
Sion the coil spring 8 after the same is secured 
With the cup and cap; a coil spring cut-off mech 
anism i2O (Fig 2) adapted to sever the coil spring 
f8 from the spring wire 9 after the tensioning 
operation of the tensioning mechanism 00, a 
coil Spring trim and nail flaring mechanism. 40 
(Figs. 13 and 14); and an assembly objector 50 
(Fig. 5) for automatically removing the finished 
units from the table. 
As shown particularly in Figs. 2 and 5, the table 

30 is annular and is rotatably supported on a 
supporting structure 32. The table is driven 
from below by suitable mechanism (not shown) 
which is housed within the supporting structure 
and which is adapted to revolve the table in in 
crements in timed relation to the operation of the 
other component parts of the machine. . . . 
The-table, 3G, is provided with a plurality of 

recesses. 33. (Fig. 6).. each adapted to receive: a 
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cup S and a cap 7 and is also provided with a 
peripheral groove 34 (Fig. 2) into which the tabs 
of the Cup and cap extend. - 

In the modification shown herein, the caps 
and cups are positioned manually in the recesses 
33 prior to indexing of the same to the Spring as 
sembly station. However, it should be under 
stood that hoppers or the like may be provided 
for both the caps and cups to permit completely 
automatic assembly of the oil cup unit 5. 
The Coil Spring forming mechanism 4.0 is 

shown particularly in Fig. 6 and includes the 
feed rollers 4 which are movable into and out of 
engagement with the spring wire 26 and, in the 
engaged position, are adapted to rotate in the 
direction indicated by the arrows 42 to feed the 
Spring Wire 23 toward the indexing table 33; the 
guide bars 63 providing a longitudinal guide slot 
44 for the Wire; a pin 45 novable in a horizontal 
plane and in a direction perpendicular to the 

5 

O 
direction of movement of the wire 26 and adapt 
ed to move under and engage the wire in the 
operative position thereof; and a curling tool 45 
movable in a vertical plane, which plane is posi 
tioned to the right of the pin as viewed in Fig. 6 
and is adapted to engage the projecting end of 
the Spring Wire to form, in cooperation with the 
pin 45, the engaging tip 23 on the coil spring 22. 
The curling tool 43 in its down position is in 

the path of movement of the spring wire and 
forms a coil on the end of the wire in response 
to movement of the Wire thereagainst. The 
curling tool is also adapted to move out of the 
path of the Wire after formation of the coil there 
on to permit positioning of the coil spring in as 
Sembled relation with the cap and cup. Move 
ment of the Curling tool 46, as well as movement 
of the pin 65, and feed rollers , is controlled 
in timed relation with the other component parts 
of the machine to give a continuous cyclic opera 
tion for the coil Spring forming mechanism 43. 
The feed rollers 4 are journaled in a Sup 

porting housing 47 and are operatively connected 
to a driving Shaft (not shown) by the nuts 48. 
The feed rollers 4 are controlled by a clutch 
mechanism (not shown) which is adapted to 
move the rollers into engagement with the spring 
Wire during the coil forming operation (Figs. 
2 and 6) and also during feeding of the formed 
coil Spring 22 into assembled relation with the 
Cap and Cup (Fig. 8). 
The guide bars 63 are secured to the support 

housing by the bolts 49 and each bar is pro 
vided with a corresponding arcuate portion 50 
(FigS. 2, 6, 8 and 12) to permit extension of the 
guide slots between the forward portions of the 
feed rollers (i. 
The pin 45 is axially slidable in the plate 5 

5 5 

Secured to the Supporting housing 47 and its 
movement is also controlled, timed and actuated 
by mechanism (not shown) within the support 
ing housing. The pin 45 is adapted to extend 
beneath the Spring wire prior to downward 
movement of the curling tool. 46 at the beginning 
of the Spring forming cycle and remains in the 
extended position until the formation of the coil 
Spring is completed. It then automatically re 
tracts, after the curling tool has raised, to per 
mit forward feeding of the coil spring by the feed 
rollers Af. 
The curling tool 46 is vertically slidable in the 

Supporting housing 47 and is guided by the rear 
Surface of the cutoff fork 2. The bracket 52 is 
Secured to the Supporting housing 47 by the 
Screws 53. One side of the curling tool. 46 is 

60 

6 
formed with an arcuate face 54 (Fig. 8) to per 
mit free rotation of the engaging tip 23 of the 
coil Spring 22 during formation of the coil. While 
the curling tool. 46 may be of any suitable type, 
it is preferably provided with a vertical groove 
(not shown) into which the end of the wire be 
ing formed is adapted to extend. The groove 
preferably extends at a slight angle to the verti 
cal to guide the spiral formation of the coil ap 
proximately 1 degree to the vertical, depending 
lipcn the gage of the Wire. 
The coil spring positioning mechanism. 60 

(Fig. 6) includes, in addition to the feed rollers 
4, the guide fork 6 having the downward ex 

5 tension 82 (Fig. 2) slidably mounted for verti 
cal movement in the bracket 63 for engaging op 
posite sides of the cap and cup carried by the 
indexing table 3; the wire cut-off fork 2 which 
provides the coil guide slot 22; and the coil 
Spring Supporting bar 24 adapted to engage un 
de, and Support the Spring in assembled rela 
tion prior to insertion of the nail by the nail 
feeding inechanisin . The guide fork 6 is con 
trolled in timed relation to the operation of the 
Yachine by Suitable mechanism (not shown). 
The coil Spring Supporting bar is controlled by 
Suitable mechanism (not shown) through the 
linkage 64 and cam wheel 65. 
The nail feeding mechanism 3 (Fig. 8) com 

prises the nail hopper 8 (see also Fig. 9); a nail 
pickup arrin 82 adapted to extract a nail 25 from 
the hopper 8: during each cycle of the machine 
and position the Saine in axial alignment with 
the Openings in the tabs 7 and 20 of the cap 
aid Cup and the coil Spring 22; and a nail ram 
83 (Fig. 10) adapted to move the nail 25 into its 
aSSembled position. 

ihe nail hopper 8 (Fig. 2) is mounted on a 
bracket 84 Secured to the angle support 85, which 
Support is carried by the vertical shaft 86 on 
the Supporting Structure 32. The nail hopper 
if (Fig. 9) comprises a pair of spaced plates 
Si and 88 forming a channel 89 therein adapted 
to receive a row of nails 25 and a retainer 9G se 
cured to the plates. 87 and 88. The channel 89 
slicially receives the shank of the nails 25 and 
e:ngages the heads thereof to maintain the nails 
in alignment. One of the plates 8 has the 
lower end cut away to provide an opening 92 into 
Which the nail pickup arm 82 is adapted to move. 
The retainer 38 has an upper tab 93 which ex 

tends over the end of the channel and cooperates 
With the lower tab 3 to retain the nails in the 
hopper. The nails are held by gravity against 
the tabs but are free to move upward in the 
channel when the nail pickup arm moves into op 
erative position to extract the lowermost nail. 

The nail pickup arm 82 (Figs. 2 and 8) is also 
carried by the angle support 85 and is both pivotal 
and axially rovajole relative thereto. The move 
nent of the airin 82 is controlled by a suitable cam 
i:iechailisin the details of which form no part of 
the present invention and are, accordingly, not 
shown in the drawings. As shown particularly 
in Figs. 2 and 5, the shaft 35 of the nail pickup 
arm is slidabie axially within the housing 96 to 
perinii, Froveilent cf the Spring detent 97 into the 
hopper (dotted line position, Fig. 8) and out of 
the hopper after extraction of the nail 25 there 
from. The shaft 93 of the arm is rotatably 
journaled to pivot the arm downwardly to posi 
tion the nail in axial alignment with the openings 
in the tabs of the cap and cup and in the coil 
Spring (Fig. 10). After the ran moves the nail 
partially into the opening, the shaft 95 moves 
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axially outwardly relative' to the housing 96 to 
release thesnail from the Spring detent 97, and 
thien rotates upwardly to "begin another cycle. 
All of the operations of the arm 82 are Synchro 
nized with the operations of the other component 
parts of the machine. Since the details of this 
mechanism form no part of the present inven 
tion, it is not shown or described herein. 
The nail ram 83, shown particularly in Figs. 

4, 10 and 11 is horizontally slidable in the cyl 
inder 94 on the supporting housing 32 in axial 
alignment with the openings 18 and 2 of the oil 
cup unit and is actuated and controlled by any 
suitable mechanism (not shown) which is timed 
to the other operations of the machine. The ram 
83; is operative upon rotation of the nail pickup 
arm 82 to its lowered position and automatically 
retracts after the spring detent 97 releases the 
nail and after the latter has been fully moved 
into its assembled position. With the cap, cup and 
coil spring. 
The coil Spring tensioning mechanism . Of 

(Fig. 12) includes the draw rollers which 
are: similar to the feed rollers &, being relatively 
movable into and out of operative engagement 
With the Spring wire. The draw rollers 0 are 
each journaled in the Supporting housing 47 and 
are connected to a driving shaft by the nuts 02. 
The draw rollers are adapted to rotate in the 
direction of the arrows 34 (see Fig. 12) after 
the nail 25 has been inserted by the nail feeding 
mechanism 30 to tension the spring 22. 
The coils. Spring severing mechanism 2 

(Fig. 2) comprises the cut-off fork f2 having 
the guide arms. 22 and a cutting edge 23 be 
tween the arms on the rearward edge thereof. 
In Operation, the cut-off fork is adapted to move 
upWardly, shown particularly in Fig. 12 to cooper 
ate with the lower forward cutting surface 24 
of the curling tool. 46. 
The coil Spring trim and nailfaring mechanism 

40 (Fig. 14) is positioned on the supporting 
structure 32 at a Subsequent station of the index 
ing table, relative to the assembly station, as 
shown particularly in Fig. 5. The details of this 
mechanism are illustrated in Figs. 13-15 inclusive. 
With particular reference to Figs. 13 and 14, 

the coil Spring trimming operation is effected by 
a pair of Vertically movable blades 4 and 42. 
These blades are each slidably mounted on the 
supporting structure and are operatively coupled 
by suitable linkage to a prime nover (not shown) 
in the machine and their operation is suitably 
coordinated with the other operations of the 
machine. . 
The nail Severing mechanism is shown particu 

larly in Fig. 14. This mechanism includes a pair 
of vertically movable cutting members 43 and 
44 slidably mounted on the Supporting struc 

tuire and adapted to also operate in synchronism 
with the other parts of the machine to sever and 
flare the end of the nail 25. The flared end of 
the nail, shown particularly in Fig. 15, retains 
the nail in assembled relation with the cap, cup 
and coil Spiring. The severed portion of the nail 
25 is shown in phantom in Fig. 15. 
The oil cup unit ejector 5) (Figs. 2 and 5) 

includes the U-shaped hose i5 having an open 
end positioned above the oil cup assembly and 
having the other end extending into a receptacle 
52. . The ejector also includes the air line 53 
which is connected to a suitable source of fluid 
such as air under pressure (not shown). The air 
under pressure is preferably controlled by a suit 
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8. 
able valve operated in Synchronism with the other, 
operations of the machine. . . . . . . . . . . ." . . ." 
The tension of the feed rollers. 4 and the draw 

rollers 0 on the spring wire 26 may be adjusted 
by the adjusting screw 30. As shown in Fig. 2, 
a stud. 3 is pivotally Secured at 32 to the Sup 
porting housing il, and extends through an arcu-, 
ate Spring bar 33. The ends of the Spring bar 
engage bearing blocks 34 which journal the 
upper rollei's f of and 4 and which are vertically 
slidable in the Support housing 47. Axial move 
ment of the Screw 30 on the threaded stud 3 
varies the tension on the blocks 34 and accord 
ingly varies the tension between the pairs of 
rollers 4 and 0. 
The coil Spring is not severed from the unfin 

ished Spring Wire until after the coil spring is 
tensioned. Thus, the unfinished spring may be 
used to guide and position the coil Spring in its 
assembled position with the cup and cap and 
may also be used to tension the coil spring after 
a SSembly. In this way, the spring coil may easily 
and readily be handled in spite of the relatively 
Small dimensions of the coil spring and a sub 
Stantial savings in naterial is effected since the 
retracted Spring wire may be utilized in the next 
successive Spring coil. 
A Savings of material is also effected in that a 

Smaller nail may be used With the automatic nail 
Severing and flaring mechanism than was possible 
when the asserably was performed manually. 
While, per unit, this savings may appear rela 
tively Small, when manufacturing oil cup units in 
very large quantities, savings of a fractional cent 
per unit is very advantageous and important. 
The engaging tips on the spring coil are auto 

matically provided on the spring coil, which tips 
Islaintain the desired tension on the spring after 
complete assembly. The first tip is formed by a 
cooperation between the draw rollers fi, the 
Curling tool 46 and the pin 45. After comple 
tion of one cycle of the machine, the draw rollers 
return the Spring wire to a position wherein the 
tip thereof extends beneath the curling tool. The 
latter then moves downwardly, engaging the tip 
and bending the same around the pin 45. The 
Second tip is produced by severing the spring wire 
at a point spaced from the coil. The length of 
the tip is determined by the width of the cutting 
tool. 

It should be noted that in the particular em 
bodiment of the invention disclosed herein, sev 
eral elements or parts are employed to accomplish 
a plurality of operations so as to provide both 
efficiency and economy in manufacture and oper 
ation. The feed rollers 4f are used to feed the 
Spring wire against the curling tool to form the 
Spring coil and these rollers are also used to feed 
the Spring coil into its assembled position with 
the cup and cap. The same rollers could also 
be employed to tension the spring, if desired, 
in which case mechanism would be required to 
reverSe the rotation thereof. - 
The curling tool 46 is used to form the initial 

engaging tip in cooperation with the pin 45, to 
form the coil spring, and to sever the coil from 
the Spring wire in cooperation with the cut-off 
fork. 
The cut-off fork 2 not only affects the final 

cut off of the coil spring, but also provides a 
guide slot to direct the coil spring into assembled 
relation with the cup and cap. 

It should be apparent from the foregoing that 
the present machine and process, makes it pos 
sible for a single operation to produce several 
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times the production which was possible using 
former manual methods. The present machine 
and process produces an article which is far su 
perior to articles produced by prior methods, due 
to uniformity of product and also due to the 
sensitive control which may be exercised over 
the various operations in the assembly. 
Having thus described my invention, I claim: 
1. In a process for assembling oil cups having 

a cap hinged to a cup and resiliently held in 
closed position thereon, the novel steps of form 
ing a spring coil on the spring wire spaced from 
the free end thereof to provide an engaging tip 
on the free end, positioning the spring coil in 
axial alignment with the axis about which the 
cap is hinged, inserting a pin through Said spring 
coil to secure said spring to said cap and cup, 
drawing on said unformed spring wire while said 
engaging tip is in engagement with said assembly 
to tension said spring and severing said spring 
wire at a point spaced from said coil to provide 
an engaging tip engaging Said cap to hold said 
coil Spring under tension and to yieldably hold 
said cap in closed position on said cup. 

2. In a process for assembling oil cups having 
a cap hinged to a cup and resiliently held in 
closed position thereon, the novel steps of form 
ing a coil on the Spring wire spaced from the free 

10 
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1) 
end thereof to provide an engaging tip on the 
free end, positioning the Spring coil in axial align 
ment with the axis about which the cap is hinged, 
inserting a nail through said Spring coil to secure 
said spring to said cap and cup, drawing on said 
unformed spring wire while Said engaging tip is 
in engagement with said assembly to tension Said 
spring, severing Said spring Wire at a point Spaced 
from said Coil to provide an engaging tip engaging 
Said cap to hold Said COil Spring under tension 
and to yieldably hold Said cap in closed position 
on said cup, and thereafter flaring the end of 
Said nail to Secure the component parts in assen 
bled relation. 

HENRY OTTE. 
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