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FASTENER-ENSERNG MACNE 
Axel Arnold Aawson, Bevery, Mass, assig or to 

tJinited Shoe Miachinery Corpsratiora, Paterson, 
N. J., a corporatica of New Jersey 

Applicatign September 20, 1932, Seria No. 633,973 
32 Cain's. 

- This invention relates to fastener-inserting 
inachines of the type in which automatic mech 
anisial feeds the work to space successive fas 
teel's of a series one from another. The in 
Ve:ntion is herein illustrated as embodied in a 
dili)lex eyelet-inserting machine, so called be 
CauSe it is provided with two groups of tools ar 
ranged and operated to insert two eyelet, simul 
taneously, for example, one in each of the quar 
ters of a shoe-upper, but it is to be understood 
that the invention is not limited to machines of 
the duplex type nor to any specific type of fas 
tener. 

Ain object of the invention is to provide an im 
proved fasteiner-inserting machine in which the 
Work Innay be fed continuously, instead of inter 
littently as heretofore, to space successive fas 

teners one fron another, to the end that he 
conditions of operation innay be in ore favorable to 
accurate guiding of the work in consequence of 
eliminating jerking thereof. 
In forme: machines provided with Work-feed 

ing mechanisin in coinbination with mechanism 
for inserting and clenching the barrels of tubul 
lar fasterne's Such as eyelets, the work reinains 
Stationary through a period of about five-sixths 
of each cycle, during which the punching mech 
anisrin and the fastener-inserting mechanism are 
Operated. The remainder of each cycle is devoted 
to feeding the Work, but is so short that the Work 
cainot be fed without a sudden jerk. From an op 
erator's Standpoint such conditions are disagree 
able and militate against accurate control in the 
guidance of the work. Although many operator's 
WOuid like Iachines capable of operating at 
Speeds as high as 500 R. P. M., few machines, if 
a:ny, Will Operate Satisfactorily at Speeds above 
353 R. P. M. Even when operating at a speed of 
Only 300 R. P. M. one-sixth of a cycle occupies 
Only 1/30 of a Second of tine and is not all that 
could be desired for work-feeding purposes. 
Nevertheless, when, as in former machines, the 
punching of the holes and the inserting and 
clenching of the fasteners must be done at other 
tires than while the work is being fed, the period 
of tirie allotted to each operating notion must 
be limited accordingly, with the result that the 
punching Enechanism and the fastener-inserting 
Inechainism, as well as the work-feeding mecha 
Inisii, must be operated very suddenly and rap 
idly. 

in 'ecognition of these conditions, another ob-. 
ject of the present invention is to provide an in 
proved fastener-inserting machine in which 
greater proportions of each cycle than formerly 

(C. 28-15.2) 
shall be available for punching fastener-receiv 
ing holes in the Work and for inserting and 
clenching tubular fasteners. 

Consistently with the objects above set forth, 
the machine herein illustrated comprises Work 
feeding mechanism constructed and ari'anged to 
in part continuous feeding movement to a work 
piece through a series of consecutive cycles of 
operation, automatic means arranged to punch a 
series of fastener-receiving holes, one in each 
cycle, in the Work-piece, and automatic means 
arranged to insert and clench a tubular fastener 
in each of Said holes while the work-piece is be 
ing fed by Said mechanism. 
The general organization of the machine here 

in illustrated is similar to that shown and de 
Scribed in the pending application of S. L. 
Cookin, Serial No. 469,432, filed July 21, 1930, 
but the Work-feeding mechanism in the present 
machine is organized to feed the work continu 
Cusiy through any desired number of machine 
cycles. On the other hand, the machine shown 
in the above-mentioned Gookin application is 
provided with mechanism that feeds the work 
intermittently. With appreciable dwells between 
the feeding steps. Although, in many respects, 
the two inachines are fundamentally of the same 
type, a brief pi'eliiniinary. Outline of Iny present 
work-feeding mechanism will not only aid the 
detailed description that follows, but will also 
facilitate an understanding of the manner in 
Which the eleineiatS cooperate. 
The machine herein illustrated comprises two 

cooperatively related Work-feeding units ar 
ranged in tandern relation with respect to the 
direction of feeding movement. These units are 
reciprocated in non-Synchronized relation, that 
is, each executes a backward stroke while the 
other is executing a feeding stroke, but prefer 
ably each begins its feeding stroke before the 
feeding stroke of the other is quite finished, to 
the end... that no interruption shall occur in the 
travel of the Work-piece at any intermediate 
point in a Series Of cycles. One of the Work 
feeding units of the illustrated machine includes 
a punching device and a fastener-inserting de 
vice arranged side by side in a carrier by which 
they are reciprocated laterally and by which the 
fasterner-inserting device is shifted into register 
With the fastener-receiving hole made in the 
Work-piece by the punching device. These de 
vices are operated Successively during each feed 
ing stroke of the feeding unit of which they are 
parts. The fasteners are picked from a race 
Way by the fastene-inserting device. While the 
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latter is moving laterally, the raceway being sta 
tionary at that instant. 
The other work-feeding unit of the illustrated 

machine includes a Work-support and a presser 
5 foot that clamp the work-piece with sufficient 
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preSSure to insure feeding the latter, but not 
sufficient to distort, disarrange or tear the work 
piece When they move counter to the direction of 
feeding movement. These elements correspond, 
in One Sense, to the stationary Work-Support and 
the presser-foot of the machine shown in said 
Gookin application, but because my present in 
Vention utilizes then to impart feeding move 
ment to the Work-piece they are instrumental in 
rendering the travel of the Work continuous. 
Moreover, the motions of the work-feeding units 
aire coordinated to maintain a constant rate of 
travel of the Work. 
The two Work-feeding units, as illustrated here 

in, are operated by two individual trains of mech 
anism that provide not only for properly non 
Synchronized operation but also for regulation 
of the length of the individual feeding strokes 
of each, to the end that the spacing of the fas 
teners, one from another, may be varied as de 
Sired. In addition, these trains of mechanism 
are so organized that both may be regulated si 
multaneously by an adjustable regulator. Com 
mon to both, with the result that whenever a 
change of regulation is made it will affect both 
Work-feeding units equally. Consequently, With 
every adjustment of the regulator, the speed of 
the Work-piece Will be constant. 
The invention also comprises various other 

improvements that are hereinafter described and 
claimed. Such improvements as relate to the 
mechanism for Supplying the fasteners form the 
Subject-matter of a divisional application Serial 
No. 663,786, filed March 31, 1933. 
Referring to the drawings, 
Fig. is a left Side elevation of a duplex eye 

let-inserting machine constructed in accordance 
With this invention; 

Fig. 2 is a right side elevation. On a larger Scale 
Of the principal operating mechanisms, the View 
being Squared relatively to the sheet for conven 
ience in making the drawing; 

Fig. 2d. is a side elevation of two individually 
nowable slides the left-hand. One of Which car 
ries the punching and fastener-inserting aSSemi 
blage, and the other of which is an element of 
the mechanism for operating the punching de 
vices and the fasteine'-inserting devices; 

Fig. 3 is a frontal and right Side perSpective 
View of the Imechanisms included in Fig. 2; 

Fig. 4 is a Sectional view in an inclined plane 
looking down on the Work-feeding mechanism 
and the delivery end of the raceWay, the parts 
occupying their initial positions; 

Fig. 5 is a view similar to Fig. 4 except that 
some of the parts stand in different positions 
corresponding to that point in the machine cycle 
When eyelets are picked from the laceway; 

Figs. 6 to 11, inclusive, are front views of the 
. Work-engaging elements of the Work-feeding 
mechanism, the views in this series representing 
successive positions of the parts in the execution 
of a cycle of motions; 

Fig. 12 is a sectional view, the plane of Which 
is indicated by the line XII-XII on Fig. 2; 

Fig. 2d. is a front view of a pin shown in 
Fig. 12; 

Fig. 13 is an elevation, partly in Section, of the 
cam-shaft and clutch a SSembly; 

Fig. 14 is a left side elevation, partly in section, 
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of a detachable raceway and hopper unit in coop 
erative relation to a portion of the raceway 
Operating mechanism; 

Fig. 15 is a plan view looking down on the ar 
ticulated or jointed sections of the raceway, the 
plane of the view being indicated by line XV-XV 
on Fig. 14; 

Fig. 16 is a Sectional view looking down on one 
of the raceway-latching devices intersected by 
line XV-XVI on Fig. 14, and 

Fig. 17 is a vertical section through the hopper 
in the plane indicated by the line XVII-XVI 
On Fig. 14. 

Referring first to Fig. 1, the machine comprises 
a hollow main frame 20 open at the front and 
forfiled With a flat base 2i adapted to stand on a 
bench (not shown). The frame 20 is provided 
With a Stationary horizontal shaft 22 on which 
tWO idlers, one represented at 23, are mounted to 
guide a driving belt 24 to a receiving pulley 25 
forming a part of a disconnectible driving clutch, 
the pulleys 23 and 25 being enclosed in the frame 
20, and the base 21 having an opening through 
Which the belt extends. 
AS shown in Fig. 13, the frame 20 is provided 

With bearings 26 in Which a cam-shaft 2 is jour 
inaled, the pulley 25 and the disconnectible clutch 
being mounted on the lower end of this shaft, 
Although any Suitable type of clutch may be used, 
that illustrated is of the type in which the pulley 
25 is in continuous rotation but is initially dis 
connected from the cam-shaft and may drive the 
cam-shaft through one or more cycles at the Will 
of the Operator. Control of the clutch is afforded 
by a Spring-preSSed controlling pin 28 (Fig. 1) 
and a flexible connection, such as a chain 29, 
leading therefrom to a treadle (not shown). The 
controlling pin 28 also serves to arrest rotation of 
the cam-shaft at a predetermined point in its 
cycle following release of the treadle. 
Again referring to Fig. 13, the cam-shaft 27 is 

provided with a pair of companion cans 30 and 
31 for shifting the punching devices and the fas 
tener-inserting devices to the front, and rear; a 
pair of companion camS 32 and 33 for operating 
the punching devices and the fastener-inserting 
devices alternately; a pair of COXingpanion cars 34 
and 35 for Operating one of the two cooperative 
Work-feeding UnitS; a pair Of companion canns 
36 and 37 for operating the other one of the coop 
erative work-feeding units; and a single cam 38 
for operating the raceWay. In addition, a worn 
39 in the form of a nut is screwed on the upper 
end of the can-shaft to operate a train of nech 
anism by which brushes, hereinafter described, 
are driven to discharge fasteners from a Supply 
hopper. 

Referring to Figs. 2, 3, 4, and 5, a rod ol' shaft 
40 is arranged parallel to the can-shaft 27, its 
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upper and lower ends being inserted into Sockets 13 
formed in the frame 20 and a set-screw 41 being 
Screwed into the lower Socket to Secure the rod 
rigidly to the frame. This rod serves as a full 
crum for a series of operating levers strung 
thereon as follows: a bell-crank lever 42 provided 
with rolliers that engage the cams 30 and 31 re 
Spectively; a bell-crank lever 43 provided with 
rollers that engage the cams 32 and 33 respec 
tively; a bell-crank lever 44 provided With rollers 
that engage the cams 34 and 35 respectively; a 
bell-crank lever 45 provided with rollers that 
engage the cams 36 and 37 respectively; and a 
One-arm lever 46 provided With a roller that en 
gages the raceWay-Operating cam 38. The roler 
of the lever 46 is maintained in contact with the 
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eyelets gravitate from a Supply hopper. 
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cann 38 by a spring 145 hereinafter described, but 
the bell-crank evers 42, 43, 44, and 45 are each 
operated positively in opposite directions by the 
companion cans with which they cooperate. 

in accordaince with the requirenants of duplex 
eyelet-inserting machines, the machi: he herein 
illustrated is provided with two opposed coa, Kiai. 
punching devices and With two opposed coaxial 
fastener-inserting devices, these two paii's of de 
vices being arranged side by side. Each punch 
ing device comprises a plunger 50 and a tubular 
punch 5 carried theireby, wiile each fastener 
inserting device comprises a pilinger 52 aid a, 
spring-pressed spindle 53 carried thereby, the 
function of the spindle being to pick eyeletS pre 
sented thereto by a raceway through which the 

he 
punches cooperate with an interriediate punch 
led 54 (Fig. 4) which may be an integral area of 
a tongue 55 or, if preferred, a disk cariied by tine 
tongue and arranged in a socket formed therein. 
Eikewise, the fastener-inserting devices 52 coop 
erate with an intermediate anvil or clenching ele 
ment 56 which may be ain integral portion of the 
tongue 55 or, if preferred, the disk carried thereby 
and inserted into a socket formed therein. In 
either event, the punch-bed 54 remains always 
in register with the punches, and the anvil 56 
remains always in register with the devices 52. 

Work-feeding mechanisin, 
The punching device 50 and the fastener-in 

serting devices 52 are guided toward and from 
each other and are shifted laterally by a dupieX 
head or carrier 57 to which the tongue 55 is af 
fixed. Moreover, this movable assemblage con 
sisting of the head 57 and the parts carried there 
by constitutes one of the two cooperative Work 
feeding units by which continuous or uninter 
rupted feeding movement may be impaited to a 
work-piece. As shown in Figs, 4 and 5, the head 
or carrier 57 is carried by a slide 58 to which it 
is connected by a pivot pin 59, the axis of the 
pivot pin being parallel to the axes of the punch 
sing devices 50 and the fastener-inserting devices 
52 and being behind those devices to pi'ovide for 
SWinging novement of the head from Side to 
side to feed the work. The slide 58 is Supported 
and guided by two parallel rods 60 the ends of 
which are arranged in sockets formed in the 
frame 20. The side initially occupies its for 
ward position (Figs. 2 and 4) to maintain the 
punching devices in the desired position for 
punching, but immediately after the punches 
have been operated and retracted f"On the Work 
the slide is shifted to the rear (Fig. 5) to place 
the fastener-inserting devices 52 in register With 
the holes that have just been formed in the Work 
by the punches. Reciprocation of the slide 58 
lengthwise of the rods 60 is derived from the bell 
crank ever 42 to which it is connected by a 
link 61. The other One of the aforesaid Work-feeding 
units corpiises a SWinging head 62, a tongue 63 
igidly secured thereto, and a pair of Spring 

stressed Work-clamping jaws 64 between Which 
the tongue extends, one of the jaws 64 being 
ar;anged to cooperate with the tongue to clanp 
a quarter of a closed shoe-upper while the other 
one of the jaws cooperates with the tongue to 
carp the other one of the quarters. A Work 
piece inserted between the jaws 64 and the inter 
mediate tongue 63 is clainped continuously and 
Without any relaxation of the clanping preSSU re. 
The head 62 of this unit is provided with upper 

3 
and lower arms, the upper one of which is indi 
cated at 65 in Figs. 2, 4, and 5, the lower one 
being obscured by other structure. These two 
arms are arrainged, respectively, above and below 
the connection between the SWinging head 57 and 
the slide 58. As shown in Figs. 4. and 5, the up 
per aria 65 is connected to a Supporting Stud 66 
by a pivot-pin 67. The lower arm of this head 
is likewise coinected to a supporting Stud cor 
responding to that indicated at 66, the two con 
necting pivots being coaxial. The Supporting 
Stud 66 and the lower Stud corresponding thereto 
are affixed to the fraine 20 through which thei 
Shanks 68 extend to be set up tightly by carping 
nuts 69. 

it is to be observed in Fig. 4. that the axis of 
the pivot-pin 67 is directly behind the axis of the 
pivot-pin 59 that connects tie Swinging head 
5 to the slide 58, and that the distance between 
those two axes is exactly equal to the distance 
between the axes of the punching devices aid the 
fastener-inserting devices as represented by the 
punch-bed 54 and the anvil 56. Consequently, 
When the slide 58 is shifted to the reai, as here 
in before explained, to place the fastener-insert 
iing devices in register with the punched holes 
in a work-piece the axis of the pivot pin 59 Will 
coincide With the axis of the pivot-pins 6 as 
irepresented in Fig. 5, to the end that, both of the 
Work-feeding units Inay SWing about a common 
axis. Before the pivotapin 59 is placed in co 
axial relation to the pivot-pins 67, the Work-piece 
derives its feeding motion Solely from tile right 
and Work-feeding unit to which the pivot-pins 
67 belong, but after the pivot-pin 59 has been 
placed in coaxial relation to the pivot-pins 67 
the Work derives its feeding motion from the left 
and WOrk-feeding unit, through the medium of 

the fastener-inserting devices which are operated 
to insert and clench fastenei's immediately prior 
to the final stage of feeding novernent of the 
right-hand unit. Stated otherwise, the left 
hand unit is instrumental in feeding the Work 
Only When its axis of Swinging movement coin 
cides With the axis of the right-hand unit. 
Nevertheless, the two groups of work-engaging 
elerinents of the work-feeding units are noved 
laterally toward and from each other in conse 
quer ce of )eing reciprocated in non-Syrnchro 
nized relation by mechanism now to be described. 
Two individual trains of mechanism are pro 

vided for operating the work-feeding units re 
Spectively, the two trains being, to all intents and 
purposes, duplicates except the throws and tim 
ing of the carns that operate thena. Moreover, 
both trains of mechanism are under control of 
a coin hon regulator by which the amplitudes of 
motion of the two units may be simultaneously 
and proportionately altered to vary the distance 
between consecutive fasteners. 
The notion for reciprocating the right-hand 

work-feeding unit comprising the work-claimping 
neinbers 63 and 64 is derived fron the bell-crank 
lever 44 (Figs. 2, 3, 4, and 5), While that, for 
reciprocating the left-hand u: it comprising the 
fasterner-inserting devices is derived from the 
bell-crank lever 45. i he operating parts that 
connect the lever 44 and the Swinging head 62 
comprise a floating lever 70 and a link 1, the 
evers 44 and 70 being connected by a pivot 72, the 
lever 70 and the link 7 being connected by a 
pivot-pin 73, and the link and the swingiing head 
62 being connected by a pivot-pin 74. In like 
manner, the operating parts connecting the bell 
Crank lever 45 and the Swinging head 57 comprise 

30 

85 

90 

95 

100 

110 

115 

120 

125 

130 

135 

40 

14.5 

150 

  



4. 
a floating lever 75 and a link 76 (Figs. 2 and 3), 
duplicates of the lever 70 and the link 71, the piv 
ot-pin 77 connecting the link 76 and the head 57 
being clearly shown in FigS. 3 and 4. The foat 

3 ing lever 75 of this train is Ornitted from Figs. 4 
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and 5 to avoid confusion, but its arrangerinent is 
shown in Figs. 28.ind 3 and its pivotal connections 
are diplicates of those provided for the corre 
sponding lever 70. 
To provide for regulating the feeding notions 

of the SWinging heads 62 and 57, the floating 
levers i G and 75 are arranged to extend through 
hollow guiding links 78 and '79 respectively, the 
intermediate portions of the levers being con 
nected to the links by individual pivot-pins, One 
of which is clearly shown in Fig. 4 and indicated 
at 80. These pivot-pins and the hollow links 8 
and '79 by which they are carried are novable in 
operation ahout coaxial pins 81 that connect the 
hollow links to a hollow Support and guide 82 that 
constitutes an adjustable feed-regulator. Under 
normal operating conditions, the feed-regulator 
82 and the pivot-pins 81 remain stationary while 
the links 78 and 79 Swing back aliid forth through 
an arc of variable limits indicated in Fig. 4. by 
dot-and-dash lines, d, and b. These variable 
limits are determined by the position of the regul 
lator 82. 
The regulator 82 is connected to the Stationary 

frame 20 by trunnions 83 which constitute a fixed 
anchoring pivot, the axis of Which is parallel to 
the axes of the floating pivots 80 and So located 
that at an internediate point in each cycle these 
axes all coincide as represented in Fig. 5. 
Therefore, although both limits of movement of 
the work-feeding units are variable to regulate 
the amplitude of travel of the Work, this axial 
coincidence of the floating pivots 80 with the 
stationary pivots 83 occurs, under all conditions 
of regulation, at a, coinstant focal point in every 
cycle. IMore ver, the operation of the fastener 
inserting devices 52 is go timed as to cause the 
tips of the spindles 53 to enter the eyelets at the 
delivery end of the raceway exactly at this focal 
point. The significance of this coordination is 
that it insures register of the spindles with the 
eyelets about to be picked thereby, irrespective of 
changes of adjustinent of the feed-regulator 82. 
The feed-regulator 82 is provided with an ars 

34 arranged to SWing fro: Side to Side Over a 
fixed gags-piate 85 in which a series of holes 
86 are formed to receive tWO stop-pins 87, the pins 
being located respectively at the right and at 
the left of the arm. The arr) is normally inhain 
tained against the right-hand pin 87 by a tension 
spring 88, one end of which is attached to the 
regulator and the other end to a fixture 89. 
When the pins 87 are apart to permit movement 
of the regulator, the atter may be shifted against 
the force of the Spring 88 by a treadle (not shown) 
to which the aii. 84 is connected by Suitable 
means, such as a chain 90 (FigS. 1 and 3), rela 
tively silow feeding movement of the work being 
the result of leaving the an 84 against the right 
hand pin 87 and relatively rapid feeding nove 
ment, being the result of Swinging the arm toward 
the left-hand pin. The pians are thus effective to 
establish two predetermined rates of feeding 
movement, both of which may be obtained alter 
nately while the machine is running, as for exam 
ple when it is desired to insert a, predetermined 
number of fasteners of a series a relatively short 
distance apart and one or more Subsequent fas 
teners of the series a greater distance apart. 
To provide for increments of regulation finer 
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than those afforded by the spacing of the holes 
86, the arm 84 is provided with an eccentric cam 
91 the periphery of which is arranged to abut 
against the pins 87. This can is formed on or 
affixed to a spindle journaled in the arrin 84, the 
upper end of the spindle, being provided with a 
knob Such as a knurled sleeve 92 by which the 
can may be turned manually. A leaf-spring 93 
Secured to the arm 84 cooperates with a notched 
collar 94 to prevent accidental turning of the cam, 
the collar being affixed to the spindle to turn 
with the cana. The spring 93 is adapted to yield 
and to click over the teath of the collar When 
the spindle is turned manually. The range of 
adjustinent afforded by the can 91 is about equal 
to the distance between the centers of the 
holes 86. 

In the operation of the Work-feeding mecha 
nisin, the pivot 72 connecting the levers 44 and 
70 has an invariacle length of reciprocatory mo 
tion, but the pivot '73 connecting the lever 70 
and the link 7 has a variable length of motion 
a,000rding to the position of the regulator 82. 
The saile is true also of the corresponding pivots 
of the lever 75. Although the evers 70 and 75 
float With the hollow links 78 and 79, the actual 
fulcrun thereof is the pin or pins 81. Conse 
quently, When this fulcium is adjusted toward 
the rear ends of the ever's O and 75 the for Ward 
ends of these evers receive greater motions from 
their operating caims, and vice versa. 

Work-feeding cycle 
The ihanner of cooperation of the two Work 

feeding units is pictured in Figs. 6 to 11 inclusive, 
these figures representiing Successive stages in a 
cycle of operation, To save Space On the draw. 
ings, only the upper punch 51 and the upper 
fasteiner-insertiling device 52 are represented, but 
it is O be uderstood that in machines of the 
duplex type the corresponding lower punch and 
fasterner-inserting device Will stand below the 
Orage 55 and Will operate against the lower Sur 
face thereof. Moreover, these figures include 
only the upper work-clamping member 64 of the 
right-hand Work-feeding unit, the corresponding 
lower WOrk-clamping member 64 being omitted 
for the reason above pointed out. 
The initial positions of the parts are repre 

Sented in Fig. 6 in which the right-hand limit 
of lateral novement of the punch 5i is repre 
sented by a vertical dot-aid-dash ligae 100. This 
line is extended through Figures 7 to 11 and may 
be regarded as a constant for purposes of coin 
parison of the various positions represented in 
this group of figures. The element 101 in these 
figures represents a Work-piece, Such as the left 
hand quartei of a shoe-upper. In duplex work, 
the right-hand glia:"ter of an upper would under 
lie the tongue 55 and the intermediate clarnping 
enber 63 and Would be claired against, the 

latter by the Iower cannping inenber 64. The 
description will proceed With regard to the op 
erations pertaining to the element 101 which may 
be the left-hand quarter of an upper, and Will 
Suffice to explain how the operations are per 
formed on duplex work. 
As hereinbefore stated, the clamping members 

63 and 64 inaintain continuous clamping pres 
Sure upon a Work-piece interposed between them, 
this clanping pressure being sufficient to feed 
the Work-piece but not being sufficient to prevent 
the Work-piece fron being fed relatively to then 
by the left-hand Work-feeding unit. At the be 
ginning of each cycle, the parts being in the 
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positions represented in Figs. 4 and 6, the right 
hand Work-feeding unit, of which the intermedi 
ate clainping member 63 is a part, is at an inter 
ediate point in its Work-feeding stroke from 

right to left. Moreover, at this point the left 
hand Work-ifeeding unit stands in its for Ward 
position (Fig. 4), the punch 5i being in register 
with the area of the work-piece that is about to 
be perforated to provide a fasteiner-receiving 
hole 99. 

Proceeding With the cycle, both Work-feeding 
units nove fron right to left, the Work now be 
ing fed solely by the right-hand unit, Wiean 
while, the punch 51 is operated to punch a hole 
99 in the Work-piece in process of being fed, this 
operation being represented in Sig. 7. The punch 
51 is retracted immediately after completing its 
punching stroke, and during such retraction the 
left-hand work-feeding unit is shifted to the 
rear to place the fastener-inserting device 52 in 
register with the hole 99 just punched. Refer 
ring to Fig. 5 for the nonent, the pivot 59 of 
the left-hand Work-feeding unit now stands in 
coaxial relation to the pivot, 57 of the right-hand 
work-feeding unit with the result that both feed 
ing units Swing about a common axis. At the 
instant when these two pivots are brought into 
coaxial relation, the eyelet 102 at the delivery 
end of the raceway stands in register With the 
plinghed hole 99 and the spir:dle 53, the fastener 
inserting device being in mediately (noved to 
ward the work-piece to thrust its spindle into the 
eyelet as represented in Fig. 8. The insertion 
of the tip of the spindle 53 into the eyelet 102 
occurs while ooth Work-feeding units are now 
ing from right to left, the delivery end of the 
raceway being stationary at that instant, al 
though not included in the figure. 
The movement of the fasteiner-inserting device 

toward the Work is not interrupted but continues 
until the eyelet on the Spindle 53 has been inserted 
into the Work-piece and clenched as represented 
in Fig. 9. Jp to this point in the cycle, the work 
piece has received all its feeding notion from the 
light-hand feeding unit, although the left-hand 
feeding unit, has also been noving from right to 
left. Now, the eyelet having been inserted and 
clenched, the work-piece is under positive con 
trol of the left-hand Work-feeding unit, the 
clenched eyelet being gripped by the fastener 
inserting device 52 and the anvil 56. At this 
point in the cycle, the right-hand work-feeding 
unit, is at the left-hand lirit of its feeding mo 
tion and is immediately moved in the reverse 
direction while the 19?t-hand unit continues to 
feed the work-piece to the left. In moving fron 
left to right, the clariping innenbers 63 and 64 
slip or slide relatively to the work-piece without 
affecting the feeding govement, thereof, but they 
nevertheless tension the Work-piece sufficiently 
to eliminate Wrinkles and WaVy portions and 
thereby insure agcurate spacing of Successive 
fasteiners one fron another. 

At about the instant when the right-hand Work 
ding gait, reaches the right-hand limit of its 
ral ingtion (Fig. 10), the retraction of the 

tener-inserting device 52 begins, but the left 
and work-feeding unit still has a short distance 

ravel before reaching the left-hand limit of 
its feading notion. Nevertheless, during the final 

ge of this feeding notion the spindle 53 re 
ins in the clenched eyelet, and the right-hand 

isit begins its next feeding stroke from 

e : 2, t as 
f 3, S 

represented in Fig. 11. The fastener-inserting 

5 
device, having now fully released the work-piece, 
Which is once more under control of and being 
fed by the right-hand unit, returns to its initial 
position represented in FigS. 4 and 6, the cycle 
being thus completed. It is to be observed that 
there are two brief periods in each cycle during 
which both feeding units impart feeding motion 
to the Work-piece, viz., during the final Stage of 
the feeding stroke of the right-hand unit when 
the parts are in the relation represented in Fig. 
9, and during the latter stage of the feeding stroke 
of the left-inand unit when the parts are in the 
relation represented in Fig. 10, each of the feed 
ing units taking control of the Work-piece before 
the other unit relinquishes its control or quite 
finishes its feeding stroke. The Work-piece is thus 
caused to progress continuousiy So long as the 
machine is in cperation, and its rate of travel 
is constalli, so long as the feed regulator 82 
remains in one position. 
Operation of punching delices and fastener 

in Seriting depices 
Referring to Figs. 1, 2, and 3, the punching 

devices 50 and the fastener-inserting devices 52 
are operated alternately by two strikers 102 with 
which they are registered alternately by the re 
ciprocatory motions imparted to the slide 58 
(Figs. 4 and 5) as hereinbefore described. Inas 
much as the mechanism for operating the Strik 
ers 102 is virtually the Saine as the corresponding 
nechanism fully illustrated and described in the 
aforesaid application Serial No. 469,432, a brief 
description thereof will suffice for present pur 
poses. These strikers are affixed to the forward 
ends of lever's 103 mounted. On fulcium pins 104 
inserted into Sockets in the frane 20. The rear 
ends of the levers 103 are operated by a duplex 
double-acting toggle mechanism (Fig. 1) connpris 
ing a slide i05 and toggle-links 106, each of the 
links being connected to the slide by a pivot-pin 
107 and to one of the levers 103 by a pivot-pin 108. 
The slide 105 is arranged on and guided by the 
two parallel guide-rods 60 hereinbefore described, 
being arranged behind the slide 58. Motion for 
reciprocating the slide 105 is furnished by the 
companion carns 32 and 33 (Fig. 13) and is com 
municated to the slide by the bell-crank lever 43 
and a link 47. The slide 105 Stands initially 
in its forward position as represented in Fig. 1, 
its travel to the rear being sufficient not only to 
operate the punches but also to retract the strik 
ers 102 far enough to clear the Cuter ends of the 
fastener-inserting devices 52. The Subsequent 
movement of the slide 58 to the rear places 
the fastener-inserting devices 52 in register With 
the strikers 102. The forward travel of the 
slide 105 is interrupted at an intermediate point 
to arrest, the pivots 107 at or near their dead 
center position corresponding to the conditions 
represented in Fig. 9, the striker's 102 remaining 
stationary and thereby maintaining the fastener 
inserting devices against the clenched eyelets dur 
ing nearly all the remainder of the Work-feeding 
Stroke of the Swinging head 57. As shown in 
Fig. 3 the strikers 02 are extended laterally 
to maintain contact with the fastener-inserting 
devices throughout their range of work-feeding 
movement. When such movement is nearly 
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completed (see Fig. 10) the slide 105 resumes its 145 
return to its initial position thereby retracting 
the Strikers 102. 

Since the strikers 102 are not effective to 
retract the punching devices. Of the fastener 
inserting devices, the illustrated machine is pro- 50 
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vided with two-armed tol'sion-Springs for that 
purpose. It has heretofore been the practice in 
the manufacture of duplex fastener-inserting 
machines to provide levers in addition to SpringS 
for retracting these devices, a feature of con 
struction that requires Small detachable parts 
to mount the levers or to retain them. On their 

0. 

support. On the other hand, the two-arined tor 
Sion springs herein illustrated not Only do a Way 
with all such levers and small detachable parts, 
but they also effect a considerable reduction of 
the load carried by the reciprocatory head 57, as 
Well as a considerable Saving in the COSt of COll 
struction. Moreover, the procedure incidental to 
exchanging punching devices and fastener-insert 
ing devices for others is thereby simplified and 
facilitated. 
As shown in Fig. 12, the punching device 50 

is provided with a diametrically extending Socket 
into which the extremity of one arm 110 of a 
length of Spring-wire is inserted, the bearing for 
the punching device being provided With a Slot 
111 in which this arm may play Up and down. 
The other arm 112 of the Wire engages and is 
deflected by an abutment CO2Sisting of a pin 
113 projecting from and tightly pressed into a 
Web 114 forming a part of the Swinging head 57. 
The intermediate portion 115 of the wire is coiled 
to provide one or more convolutions constituting 
a torsion spring. The coiled portion Surrounds 
and is supported by a boss 16 formed on and 
projecting from the web 114. The construction is 
such that this spring device may be attached by 
first inserting the extremity of the arm 110 into 

t; the punching device, then sliding the coiled por 
tion 115 over the boss 116, and finally deflecting 
the arm 112 Sufficiently to engage it with the pin 
113. When the spring device is thus attached, the 
coiled portion 115 is maintained on the boss 116 
by a shoulder 117 formed on the pin 113. 
A similar spring device differing merely in shape 

but also comprising two arms and an intermediate 
coiled portion 115, is bent to provide a laterally 
extending finger 118 at its forward end, the rear 
arm thereof being engaged and deflected by the 
pin 113 which is preferably provided with a 
shoulder 109 near its left-hand extremity to con 
strain the arm. See Fig. 12d. This shoulder pre 
vents lateral displacement of the Spring device 

65 

and thereby maintains the coiled portion 115 on 
the left-hand boss 116. The finger 118 is arranged 
to extend through a slot, 119 in the head 57 and 
normally projects into a socket bored for its re 
ception in the fastener-inserting device 52. The 

t; flexibility of this spring device, afforded by the 
coiled portion 115, provides for withdrawing the 
finger 118 from the device 52 whenever it is de 
sired to remove that device from its bearing, the 
parts being normally maintained in their coopera 
tive relations by the shoulder 109 on the pin 113. 
A lug 120 formed. On the head 57 is arranged to 
arrest the retractory movement of the finger 118 
and the device 52. 

Fastener-supplying means 
The general organization of the fastener-Sup 

plying means herein illustrated is similar to the 
corresponding mechanism fully shown and de 
scribed in the aforesaid application Serial No. 
469,432, although the present invention provides 
certain improved features not heretofore dis 
closed. Two series of fasteners, such aS eyelets, 
gravitate from a duplex supply hopper 121 to the 
fastener-inserting devices 52 through an inclined 
duplex raceway comprising two divisions 122 and 
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123, the two divisions being affixed respectively to 
the upper surface and the lower Surface of an 
interposed block 124. Moreover, the raceway is 
divided at an intermediate point of its length to 
provide a stationary upper Section and a novable 
lower Section, the latter being indicated as a whole: 
by the numeral 125. A pivot-pin 126 connectS, 
the two sections of the raceway to form an articu 
lated joint, the lower end of the block 124 and the 
upper end of the section 125 being mortised one 
into the other to fornia the joint through Which 
the pivot-pin extends. All these elements, includ 
ing the entire raceway structure and the hopper 
121 constitute a detachable unit to provide for a, 
rapid exchange of similarly constructed units 
Whenever it is desired to insert fasteners of a 
different color or size or Some other different 
characteristic. 
The fastener-supplying unit is Supported in co 

operative relation to the fastener-inserting mech 
anism by two parallei horizontal Studs 127 affixed 
to and projecting from tie left-hand side of the 
frare 20. The construction of one of these Studs 
is shown best in Fig. 16. The body portions of 
the studs 127 are cylindrical and the raceway 
block 124 is provided with cylindrical Sockets 128 
to receive them. The studs project beyond the 
block when the latter is nounted thereon, the 
left-hand ends of the Studs being cut a Way On 
one side to provide clearance for latching de 
vices 129. These devices are in the form of seg 
ments of the studs and are provided with hollow 
shanks or stems 130 arranged to slide in radially 
extending Sockets formed in the studs. Each hol 
low stem 130 encloses a compression Spring 131 by 
Which the latching device 129 is normally pro 
jected beyond the periphery of the stud and there 
by maintained in latching position. The shanks 
130 are retained in their Sockets by Screws 132 
screwed into the ends of the studs, the inner ends 
cf the screws projecting into slots 133 forined in 
the stems. Each latching device 129 is provided 
With a pin 134 by which it is prevented from 
turning, the studs 127 being provided with di 
ametrically extending bores 135 in which the pins 
134 may slide. 
The construction is Such that when the latch 

ing devices 129 are projected OutWardly by the 
Springs 131 they will not pass through the sockets 
128 formed in the block 124, but a pressure of a 
thumb or finger against each of the latching de 
vices is sufficient to force then into flush relation 
With the studs. The latching devices will then 
pass through the sockets 128 and thus permit at 
taching and detaching the fastener-supplying 
unit. Preferably, the block 124 and the latching 
devices 1.29 are provided With inclined contacting 
Surfaces 136 arranged to cooperate with a Wedg 
iing or canming effect to maintain the right-hand 
Surface of the block seated against the fraine 20, 
the springs 131 being thus utilized inot only to 
prevent accidental detachment of the raceway 
unit but also to take up all end-play lengthwise 
of the supporting studs 127. The left-hand ex 
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tremities of the studs 127 and of the latching de- i. 
vices 129 are preferably tapered as indicated at 
37 to enable the block 124 to be forced over theim 
When mounting a raceWay Unit, Without requir 
iing any special manipulation of the latching de 
ViceS. 
necessary only when a raceWay Unit is about to 
be denouilted. 
As in the former construction described in said 

pending application Serial No. 469,432, the mov 
able section 125 of the raceway is provided with 

Special manipulation of these devices is : 
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a tongue i40 (FigS. 1, 5 and 4) formed and ar 
ranged to slide into a groove 141 as the raceWay 
unit, slides along the Supporting studs 12", this 
groove being formed in the upper end of a rock 
shaft 142 by which the section i25 is operated. 
The rock-shaft 42 is journaled in a bOSS 43 
for:red on the fiane 29 and is provided with as 
a.in 44 by which it may be operated. The ai'in 
may be pinned or otherwise a fixed to the rock 
sia.ft. A torsion-Spring 145 coiled about the 
rock-shaft norinally maintains the delivery end 
of the raceway in fastener-presenting position as 
represented in Fig. 5, the lower extreinity cit the 
Spring being hocked into a socket in a collar 146 
and the upper end being arranged to beat against 
the frame 20. She collar 146 is secured to the 
rock-shaft 142 by Set-screws i47 and Inay be ad 
justed rotatively to put the Spring under initial 
defection. Retiracoity in ovement of the deiively 
end of the raceway is deri'ied froin the car, S8 
(Fig. 13) and the ca: ever 46 (Figs. 2, 3, 4, and 
5). This motion is coininunicated from the lever 
46 to the arm, i44 by a link 148. 
The hopper 121 is provided with two oppositely 

inclined botton Wallis 50 on which eyelets that 
stand flange down inay slide in process of Jeing 
e; initted through Cutlet ports 15 to the divisions 
22 and 123, respectively, of the raceway. Ennis 

Sion of the eyelets is effected by rotary brushes, 
Cne of Which is indicated at 52 in Fig. 4. inese 
brushes are affixed to shafts 53 that eXted 
through the wails 150 and are provided With ec 
certric lugs 154 oy which they may be rotated. 
The machine is also provided With iting'OWed 

brush-operating inechanism that requires no coil 
necting, disconnecting, or other anipulation to 
establish driving connections, other than You'l- 
ing a fastener-supplying unit on the two Sup 
porting Studs 127. For this purpose, two pulleys 
i55 are nounted to lie under the Walls i50 re 
spectively, the left-hand pulley in Fig. 1 being 
affixed to a shaft i56 and the shaft being jour 
?aled in a bracket 5 affixed to the fraine 20. 
The right-hand pulley in Fig. is affixed to 3. 
shaft 158 joirinaled in a bearing 159 in the fraine 
20. The axes of the pulleys li are Oppositely 
inclined and so located as to register respectively 
With the axes of the two bishes 152. Eagh 
pulley is provided with an eccentric lug l60 ar 
ranged to engage and drive one of the lugs 154. 
Rotation of the front pulley is communicated to 
the rear pilley by a belt i81 that runs undei 
idler roils 162, one of which appears in Fig. 1, the 
other l'oil being concealed by the intervening 
}}racket 157. 
Rotation for diving the pulleys 155 is derived 

fron the Worn 39 on tile upper end of the cai:- 
shaft (Figs. 2, 3, and i3) and is communicated 
fron the worn to a Worn-wheel 63, thence Sy 
a shaft 164 to a spur-gear 165, and finally to the 
shaft i38 by a spur-gear 68 aiixed to the atter, 

lay or inay hot, he provided 
gerpo33d Secticin 70 designed to increase 

if the Sectioi iO is tised it say 33 

7), the hogger being provide With ears 
il2 and the Secticin it ( being provided with coin 
pleneiata ears "i3 through which the hinge-pin 
inay ie inserted. A Spring-latch 14 Secured to 
the opposite side of the hopper is ai'ranged to 
snap over a flange 175 projecting from the base of 
the section 170 to naintain the base fir:ly seated 
upon the rin of the hopper. The spring-latch 
permits the Section 170 to be raised and swing 

7 
about the hinge-pin 171 to afford access to the 
interior of the hopper. 
The Section 170 is also provided with ears i6 

lear its upper edge to receive a hilge-piin 177 by 
which a lid or cover 180 inay be attached thereto, 
the cover having coiple::iential ears it 8 tilirough 
Winich this pin inay extend. A spiring-latch i9 
Secured to the opposite side of the section it 0 is 
forined and arranged to Siap over the edge of the 
cover 183 and tiereby maintain the cover firgaly 
geated on tha Lipper edge of the Section. This 
atch perElits raising tine cover to give access to 
the Section ... if the operating conditions do 
Act require a c3.jpacity for fasteners greater than 
that afforded y the liopper i2i alone, the de 
tachable section i8 Zay be onlitied, and the 
cover 80 yay be attached directly to the ea's '2 

of the iliige-pins through the 
ears till 
023io: 
the ears 76 
cover 130 intercia ingeable for attachment directly 
to the hopper 21. Eikewise, Wein tha cover 8: 
is attached directly to the hopiper 12; the Spring 
latch 174 will cooperate directly with is cover in 
e:actly the Sarine Yanzler as With tie fiage i5 
of the Section iT). 

Freiferably, the upright Wall of the upper sec 
tion it 0 is inade of perforated sheet metal or 
3their foraminous zeta; to afford observation of 
the contents without opening the cover. A?tore 
Over, the upper section 170 is preferably pro 
Wided With a depressed or dished botton Wall 181 
provided with a restrictive central opening 182 
through which fasteners inay drop into the hop 
per 121 between tine brushes 152, the function of 
the Wail being to support, the greater part of the 
Ina,SS of fasterers renaining in the section 170 
So that they will inot cause congestion of the 
fasteners lying adjacent to the outlet ports 151 
and the brushes. 

Having thus described iny investion, What I 
Clair, a Siew and desire to secure by Letters Pat 
ent of the United States is: 

1. A fasterner-inserting shachie. 
Work-feeding 32.echainisri) constricted and ar 
ranged to in part continuous feeding movement 
to a Work-piece through a series of consegutive 
Cycles of operation, automatic means arranged 
to purch a series of fastene-receiving holes, 
in each Cygie, in the Work-piece, aid automatic 
File&fnS arranged to insert, and clensh a tabular 
a.Stsiner in each of said holies while the Work 
piece is being fed by said mechanisia. 

2. A fastener-inserting machine comprising 
a fastener-inserting device and another device 
arianged to engage a Work-piece at separate 
pointS, autoniatic rechanism for operating said 
devices in non-Synchronized relation to inapart, 
contini:0us feeding movement to the work-piece 
through a Series of £ycles of og3ration, means ar 
rarged to present individual fasteners to said 
fastener-inserting device, and mechanisia for op 
erating Said fasteher-inserting device to insert 
fastene's, One in each cycle of operation. 

3. A fasteiner-inserting machine comprising a 

f E. 3. 

-device C2nst!"cted and arranged to insert and 
clench tubular fasteners, a work-clamping device, 
automatic in 26hainista arranged to operate said 
devices in non-Synchronized relation to impart 
Continues feeding movement to a work-piece 
through 3, Series of cycles of operation, means ar 
Ianged to punch fastelner-receiving holes in the 
Work-piece, mea, is arranged to present tubular 
fasteners to the first-named device, and means 

coinprising 
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8 
arranged to operate the first-named device to in 
Seit aid clench fasteners, One in each cycle of 
Operation. - 

4. A fastener-inserting machine comprising a 
device construgted and arranged to insert and 
clench tubular fasteners, a punching device, a 
carrier in which said devices are arranged side 
by Side, a raceway aci'anged to present tubular 
fasteners to the first-named device, mechanism 
arranged to Operate Said devices alt2;(nately, a 
Work-clamping device, and auto: natic mechanism 
arranged to operate said Work-clainping device 
and said carrier in non-Synchronized relation to 
in part continuous feeding movement to a Work 
piece through a series of cycles of operation. 

5. A fastener-inserting machine comprising a 
punching device and a device constructed and 
arranged to insert a tubular fastener, means by 
which said devices are shifted laterally to and 
fro to place them alternately in register With a 
common area, of a Work-piece, inneans arranged 
to present tubular fasteners to said fastener-in 
Seiting device, autonatic nechanism arranged 
to feed a work-piece, and automatic mechanism 
arranged to operate said devices successively 
while said Work-feading rechanishin is imparting 
feeding movement to the Work-piece. 

6. A fasterner-inserting machine comprising a 
fastener-inserting tool provided with a central 
spindle adapted to enter an annular fastener, 
means arranged to present annular fastenerS Suc 
cessively to said spindle, automatic mechanism 
arranged to reciprocate said tool laterally to feed 
a work-piece, and automatic mechanism by which 
Said spindle is thrust into a presented fastener 
While Said tool is moving laterally. 

7. A fastener-inserting machine comprising a 
fastener-inserting tool provided With a central 
spindle adapted to enter an annular fastener, 
means arranged to present annular fastenerS Suc 
cessively to said spindle, automatic mechanism 
by which a work-piece is fed, and automatic 
mechanism by which said tool is operated to pick 
a fastener from said presenting means and in 
sert the fastener into the work-piece while said 
feeding mechanism is imparting feeding move 
ment to the work-piece. 

8. A fastener-inserting machine comprising a 
device for inserting tubular fastenel'S, means for 
presenting tubular fasteners thereto, a carrier 
by which said fastener-inserting device is re 
ciprocated laterally past said fastener-presenting 
means, automatic machanism for Operating Said 
device to detach a fastener from Said fastener 
presenting means and insert the fastener into the 
work, and automatic nechanism arranged to 
operate said carrier to feed the work with a stroke 
begun before and ended after the fastener is de 
tached from the fastener-presenting means. 

9. A fasterner-inserting machine comprising 
cooperative members arranged to clamp a work 
piece of sheet-material such as a shoe-upper, 
cooperative members constructed and arranged 
to insert, and clench tubular faSteinerS Such as 
eyelets, automatic mechanism arranged to cause 
cooperation of said fastener-inserting members, 
automatic mechanism arranged to reciprocate 
said fastener-inserting members laterally while 
engaging a clenched fastener and thereby to feed 
the Work-pieca relatively to said Work-clamping 
members, and automatic mechanism arranged to 
reciprocate said Work-clamping members lateral 
ly to feed the work-piece relatively to said fas 
tener-ii)Setting inenberS. 

10. A fastener-inserting machine comprising a 
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punching device, a device for inserting tubular 
faSteiners, a carrier in which said devices are ar 
ranged side by side and by which they are re 
ciprocated laterally, automatic mechanism ar 
ranged to operate said carrier to feed the work, 
automatic mechanisia arranged to operate both 
of Said devices. Successively during a stroke of said 
Cari'ier, and naeans arranged to present a fasten 
er to S2id fastener-inserting device during said 
Stroke of the carrier. 

11. A fastener'-inserting machine comprising 
a raceWay for presenting tubular fasterners, a 
reciprocatory carrier Ilovable relatively to said 
raceway, a punching device and a fastener-in 
Serting device arranged side by side in Said car 
iier, autoimatic mechanism arranged to recipro 
cate said carrier to feed the work, and automatic 
Inechanisin arranged to cperate both of Said de 
vices Successively during a stroke of said carrier, 
the fasteiner-inserting device being constructed 
and arranged to detach a tubular fasterner from 
the raceway during said stroke of the carrier. 

12. A fastener-inserting machine comprising a 
raceWay for presenting tubular fasteners, two re 
CiprocatCry Work-feeding units both movable 
relatively to Said raceway, one of said units in 
cluding a punching device and a fastener-insert 
ing device arra, Enged Side by Side, automatic 
mechanism arranged to operate said units in 
non-Synchronous relation to effect continuous 
feeding Of the Work, and autoimatic mechanism 
arranged to operate both of said devices succes 
sively during a single feeding stroke of the unit 
of which they are parts. - 

13. A fastener-inserting machine comprising 
tWO reciprocatory work-feeding units, two trains 
of regulatable mechanism arranged to operate 
them in non-synchronized relation so that each 
Will feed a Work-piece while the other is noving 
in the opposite direction, controlling means com 
mon to both of said trains for simultaneously 
regulating the amplitude of their respective work 
feeding (inotions, means carried by One of said 
units for inserting and clenching tubular fasten 
erS, and mechanism for operating said fastener 
inserting means. 

14. A fasteiner-inserting machine comprising 
tWO trains of reciprocatory work-feeding mecha 
nism arranged to operate in non-synchronized 
relation to effect continuous feeding movement 
of a Work-piece throughout one or more cycles of 
Operation, controlling means common to both 
of Said trains for simultaneously regulating their 
respective amplitudes of feeding notion, means 
carried by One of said work-feeding trains for in 
Seiting and clenching tubular fasteners, mecha 
nisin for operating said fastener-inserting 
means Once in each cycle, and neans arranged to 
Supply tubular fasteners to said fastener-insert 
ing means. 

15. A fastener-inserting machine comprising 
a reciprocatory work-feeding mechanism pro 
vided with fastener-inserting neans, a raceway 
arranged to present fasterers to said means, and 
mechanism arranged to operate said means while 
said mechanism is noving in the direction of its 
Work-feeding Yao Weinent to detach a fastener 
fro; in the raceway and to insert aid clench the 
fastener in a work-piece. 

16. A fastener-inserting machine cornprising 
two automatic work-feeding mechanisias oper 
ative in nonsynchronized relation to impart 
continuous feeding moverent to a work-piece, 
punching ?eans and fastener-inserting means 
carried by one of said mechanisms, a raceway ar 
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ranged to present fasteners to said fastener-in 
serting means, and automatic mechanism ar 
ranged to operate said punching means and Said 
fastener-inserting means successively While they 
are moving in the direction of work-feeding 
movement, 

17. A fastener-inserting machine comprising a 
reciprocatory work-feeding member, fastener-in 
serting means carried thereby, a raceway, with 
respect to which said work-feeding member is 
movable, arranged to present fasteners to Said 
means at an intermediate point in the range of 
reciprocation of said member, automatic mecha 
nism arranged to operate said Work-feeding 
member, and automatic mechanism arranged to 
operate said fastener-inserting means while Said 
work-feeding member is in motion. 

18. A fastener-inserting machine comprising a 
punching device and a fastener-inserting device, 
a carrier in which said devices are arranged Side 
by side, automatic mechanism by which said car 
lier is shifted to place said devices alternately in 
register with a common area of a work-piece, a 
raceway arranged to present tubular fasteners to 
said fastener-inserting device, mechanism for 
operating said devices alternately to punch holes 
in a Work-piece and to insert tubular fastenerS 
into the holes, automatic mechanism by Which 
said carrier is moved to feed the work-piece while 
the latter is engaged by one of Said devices, and 
auxiliary work-feeding mechanism arranged to 
operate while both of said devices are disengaged 
from the Work-piece. 

19. A fastener-inserting machine comprising a 
punching device and a fastener-inserting device, 
a carrier in which said devices are arranged side 
by side, automatic mechanism by which said car 
rier is shifted to place said devices alternately 
in register with a common area of a Work-piece, 
a raceway arranged to present tubular fasteners 
to said fastener-inserting device, automatic 
mechanism for operating said devices alternate 
ly to punch holes in a work-piece and to insert 
tubular fasteners into the holes, Work-clamping 
means, and automatic mechanism by which said 
carrier and said work-clamping means are recip 
rocated in non-synchronized relation to feed the 
work-piece. 

20. A fastener-inserting machine Comprising 
two cooperatively related reciprocatory Work 
feeding units, two regulatable trains of auto 
matic mechanism for operating them in non 
synchronized relation to impart continuous feed 
ing movement of variable length to a Work-piece, 
adjustable means common to both of Said trains 
of mechanism for simultaneously regulating the 
length of the strokes imparted to said units by 
said trains of mechanism, one of said units in 
cluding a punching device and a fastener-insert 
ing device arranged side by side, automatic mech 
anism arranged to operate said devices Succes 
sively during a single feeding stroke of the unit 
of which they are parts, and means arranged to 
present fasteners successively to said fastener 
inserting device. 

21. A fastener-inserting machine comprising 
two cooperatively related reciprocatory Work 
feeding units one of which includes a device for 
inserting tubular fasteners, two trains of auto 
matic mechanism arranged to operate said units 
in non-Synchronized relation, a raceway arranged 
to present tubular fasteners successively to said 
device at an intermediate point in its strokes in 
the work-feeding direction, and mechanism ar 

9 
ranged to Operate said device as it passes said 
intermediate point. 

22. A fastener-inserting machine comprising 
tWO cooperatively related reciprocatory work 
feeding units one of which includes a device for 
inserting individual fasteners into a work-piece 
of sheet material and for feeding the work-piece 
by its engagement with the inserted fasteners, 
tWO trains of automatic mechanism arranged to 
Operate Said units in non-synchronized relation, 
the other one of Said units being constructed and 
a'i'anged to tension the work-piece while the lat 
tel' is being fed by the unit first specified, means 
ai'i'alliged to present fasteners to Said fastener 
in Selting device, and mechanism arranged to 
Operate Said device to insert fasteners presented 
by Said means. 

23. A fastenei'-inserting machine comprising 
two cooperatively related work-feeding units ar 
ranged to SWing to and fro about a common axis 
to feed a Work-piece, nechanism arranged to op 
erate Said units in non-synchronized relation, One 
of Said units including fastener-inserting means, 
neans arranged to present fasteners to said 
fastener-inserting means, and mechanism ar 
ranged to operate Said fastener-inserting means. 

24. A fastener-inserting machine comprising 
two cooperatively related work-feeding units ar 
ranged to SWing to and fro about a common axis 
to feed a work-piece, mechanism arranged to op 
erate Said unitS in non-Synchronized relation, 
one of Said units including a punching device 
and a fastener-inserting device arranged side by 
Side, mechanism arranged to shift said devices 
laterally to place then alternately in register 
With a common area of the Work-piece, means 
arranged to present fastenerS Successively to said 
fastener-inserting device, and mechanism ar 
ranged to operate said devices alternately. 

25. A fastener-inserting machine comprising 
two carriers arranged to Swing about a common 
axis, one of said carriers being provided with a 
fasteiner-inserting device and the other with re 
silient Work-clanping means, means arranged to 
present fasteners to Said fastener-inserting de 
vice, mechanism arranged to operate said device, 
and mechanism arranged to Swing Said carriers 
about said axis in non-Synchronized relation to 
cause first one and then the other to feed a Work 
piece. 

26. A machine for inserting eyelets comprising 
an eyelet-Setting tool, a punch, a carrier in which 
the setting tool and the punch are mounted side 
by side, a raceway arranged to present eyelets to 
the Setting tool, cans arranged to operate the 
punch and the setting tool alternately, a work 
clamp, and cams arranged to move said work 
clamp and said carrier in non-Synchronized re 
lation to give continuous feeding movement to a 
work-piece through a series of cycles of opera- is 
tion of the machine. 

27. A fastener-inserting machine having a 
fastener-inserting tool provided with a central 
spindle adapted to enter an annular fastener, 
a raceway arranged to present annular fasteners 
Successively to said Spindle, cam-operated mech 
anism arranged to reciprocate the fastener-in 
serting tool laterally to feed a work-piece, and 
cam-operated mechanism arranged to thrust 
Said spindle into a fastener presented by the 
raceway while said tool is moving laterally. 

28. A fastener-inserting machine comprising 
a raceway for presenting tubular fasteners, a re 
ciprocatory carrier movable relatively to said 
raceway, a punch and a fastener-inserting tool 
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arranged side by side in said carrier, mechanism 
arranged to reciprocate said carrier to feed the 
Work, and mechanism arranged to operate the 
punch and the fastener-inserting tool Successive 
ly both during the same stroke of Said carrier 
thereby causing the fastener-inserting tool to 
detach a tubular fastener from the raceWay and 
to present it in a hole previously formed by the 
punch in the work-piece. 

29. A duplex eyelet-inserting machine compris 
ing two cooperatively related reciprocatory Work 
feeding units, two trains of automatic mecha 
inism for operating then in non-Synchronized 
relation to inpart continuous feeding movement 
to the work, one of said units including a pair of 
opposed punching devices and a pair of opposed 
eyelet-inserting devices arranged side by Side, 
mechanism including a pair of opposed Strikers by 
Which said punching devices and said eyelet 

) inserting devices are operated alternately, and a 
raceway by which eyelets are presented to Said 
fasteiner-inserting devices. 

30. In a fastener-inserting machine of the type 
in which regulatable work-feeding mechanism is 
regulated by an adjustable member arranged to 
play over a gage-plate having a Series of holes 
for the reception of a Stop-pin, a can carried 
by said adjustable member and arranged to abut 
against said pin, and means by which Said can 
may be adjusted relatively to said member. 

31. In a fastener-inserting machine of the 

1,957,468. 
type in which a punching plunger and a fastener 
inserting plunger are arranged side by side to 
slide in a guiding member, a two-armed torsion 
Spring the arms of which are connected by a 
resilient coiled portion, said guiding member 
having a, Spring-Supporting boss on which said 
Coiled portion is arranged and also having an 
abutment by which one of said arms is deflected 
to maintain a retractory force against one of said 
plungers, said one of said plungers having a 
Socket into which the other one of said arms pro 
jects, and said abutment having a shoulder by 
Which the arm first specified is constrained to 
maintain Said coiled portion on said boss. 

32. In a fastener-inserting machine of the type 
in Which a punching plunger and a fastener-in 
Serting plunger are arranged side by side to slide 
in a guiding member, a two-armed torsion-spring 
the arms of Which are connected by a resilient 
coiled portion, Said guiding member having a boss 
Oil which Said coiled portion is arranged and also 
having an abutment by which one of the arms is 
deflected, the other arm having a bend near its 
Outer end to provide a finger parallel to the axis 
of Said coiled portion, and one of said plungers 
having a socket to receive said finger, said abut 
linent having a shoulder by which said deflected 
arm is Constrained to maintain said finger nor 
inally in Said Socket. 

AXEL ARNOLD LAWSON. 
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