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~dies, 1n combination with means for auto-
matically feeding a strip of metal to the first.

20
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Specification of Letters Patent.

Tam all wham ot may concermn: S
Be it known that I, ABrRaAmAM H. GREENE-

BAUM, a citizen of the United States, residing

at Baltimore city, State of Maryland, have
invented certain new and useful Improve-
ments in Automatic Cutting, Forming, and

Assembling Machines, of which the following

1s a specification. . _ . o
« My invention relates to machines for form-

ing and assembling the parts of fastening .
devices of the class commonly employed as |
~glove:and garment fasteners and for analo-

gous uses.

Heretofore machines have been construct-

ed for forming or stamping fastening de- .
vices of the character indicated, said ma-

chines comprising a plurality of vertically-
arranged cam-operated plungers carrying

plunger and means for automatically trans-
ferring the blank cut by the initial plunger
successively to the remaining plungers and

discharging the blank after it has been op-
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erated upon by the last of the plunger-dies.

The primary object of the present inven-

tion 1s to greatly increase the capacity of

machines of. this type by utilizing ' both
strokes of the reciprocating slide, which car- -
ries the blank-transferring means; and a

further 1mportant object of  the invention is
to combine with the plungers: and :blank-
transferring means - mechanism for auto-
matically assembling the parts of the fas-
tener, whereby a complete fastener consisting
of a plurality of separate elements mav be
produced on a single machine.

The machine illustrated in the accompany-

- ing drawings is designed for the manufacture

40
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of fasteners each: consisting of three separate
parts, two of which parts are formed by the
machine, while the third part or element is

Ted to the assembling mechanism, where. it is

automatically assembled with the other two

elements, all of said elements being then

permanently compressed together to form

the completed produect. It will, however,,

be understood that the invention is not re-
stricted to the production of this particular
specles of fasteners, but is of such scope as to

embrace and include the production of all
such fasteners as the construction of the ma-

chine adapts 1t for producing, and the three-

1 scribed ‘and shown for convenience of de-
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scription, and so illustrating one of the
specific functions of the improved machine.
Generally stated, the machine comprises a

plurality of plungers supported in vertical

guides at the front of the machine, a hori-

the plungers, .two series of oppositelg-di-s—
posed spring-fingers for grasping the
and transferring 1t to the next adjacent plun-

ger, means for feeding a strip of metal to the

lank

60

zontally-reciprocating slide arranged below

mitial plunger of each series, and assembling

| mechanism consisting of a horizontally-sup-
ported circular table provided with seats or

pockets to receive the blanks as they are .'

delivered from the plungers, means for im-
| parting the required rotary motion to the

assembling-table, and means for permitting

the feed to the assembling mechanism of the

third part or element of the fastener.
- In the drawings, Figure 1 is a front eleva-

tion of a machine embodying the invention,

75

parts being omitted and broken away for the
sake of clearness of illustration. Fig. 2isa =

| view, partly in elevation and partly in verti-

cal section, the assembling-table being shown
in central vertical section. Fig. 3 is a top

orizontal section and the plungers being

showing the mechanism for operating -the

8o

Elan of the machine, parts being shown in .

-omitted to afford a' clear view:of the bed- -
plate shide and parts associated therewith..
Fig. 4 15 a rear elevation, partly in section,

assembling-table. Fig. 5 is a plan view of

the assembling-table, partly broken away.

Kig. 6 1s a detail plan, partly in section, of the
feed device of the assembling mechanism.

go

Kig. 7 1s an elevation of a pair of rollers for -

feeding the metal strip to the plungers. Fig.
8 1s a section on the hine x x of Fig: 3, and

Fig. 9 18 a section on the line y 4 of Kig. 3.

~ The reference-numeral 1 designates a. stand.

~or bench upon which the machine is support-

ed, and 2 a casting secured to the table 1 and -
serving as the supporting-frame for the mech-

‘anism. The frame 2 is provided with bear-

ings 3, within which 1s mounted a shaft 4. At

I00

either side of the longitudinal center of the

‘shaft 4 within. the frame 1s fixed a series of |

cams (designated, respectively, by the namer-

als 5 and 6,) each series comprising four inde-

pendent cams. These cams are in. vertical

105 |

“alinement with two series of plungers 7 and 8,

- part fastener above referred to is here de | supported in bearings in. the frame 2 and
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adapted to be struck :by the cams at each |

revolution of the shaft 4. This contact of
the cams with the upper ends of the plungers
effects the downward movement of the plun-
gers, and thereverse or upward movement of
sald plungers is effected by the contact of the
cams 5 and 6 with arms’9, projecting forward
from a series of guide-rods 10, supported in
suitable bearings of the frame 2. (See Fig.

2.) Hach of the guide-rods 10 is connected

to one of the plungers by an arm 11.
- To the lower end of each of the plungers is

- attached a suitable die, said dies being adapt-

ed to act upon blanks carried by a recipro-
cating slide 12, supported upon a horizontal
die-bed 13 below the plunger.

14 and 15 designate reels supported at the
front of the machine upon shafts 16 and 17.
Upon each of these reels is wound a strip of
sheet metal, (dotted lines, Fig. 3,) the free end
of each strip being carried rearward under a
perforated guide-plate 18 and between feed-
rollers 18 to a winding-reel 19, located at the
rear ol the machine, as shown in Fig. 7. The
feed-rolls 18* are arranged in pairs within a
suitable irame and are geared together.
Upon the shaft of the lower roller is any suit-

able brake device 19% to prevent backlash.
The shafts of the lower rollers 182 are oper-

ated by rod connection 18° with the shaft 58
through any suitable connections, such as
pawl-and-ratchet mechanism. (ShowninFig.
8.) Theseguide-plates 18 are so located with
relation to the plungers that the outermost
plunger of each series i1s in exact alinement
with the perforation in the adjacent plate to
adapt 1t to.passtherethrough and punch out a
blank from the metal strip. The receiving
or winding reels 19 are mounted upon shafts
20, each driven by a. pulley 21, connected
by a belt 22 with a shaft 23, supported in bear-
ings 24 of the frame below the die-bed 13.
The die-bed 13 1s formed with a series of
openings 25, serving as female dies and corre-
sponding in number to the plungers. With-
In each of the openings 25 is arranged an
ejecting-pin 26, adapted to be operated by a
serles of cams 27 on the shaft 23, as best seen
in Kig. 1 of the drawings. | _
Upon one end of .the shaft 4 is mounted a
clutch-pulley 28, adapted to be connected by
a driving-belt with any source of power.
Upon the opposite end of the shaft 4.is
mounted a bevel-gear 29, meshing with a cor-
responding gear 30, fixed to the upper end of
a. crank ~shaft 31, supported in Dbearings
formed in projecting parallel arms 32 and 33
of the frame. Upon. the lower end of the

crank-shaft 31 1s mounted a bevel-gear 34,

meshing with a bevel-gear 35 on the end of
the shatt 23, and thus serving to drive said

- shaft from the shaft-4. . -

65 36,connecting the outer end of the slide with |

~ The reciprocation of the slide 12 upon the
die-bed 13 is effected by means of a pitman
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the crank 37 of the crank-shaft 31, the inner
end of said pitman having an elongated slot
38 to receive a pin 39, projecting from the

slide, and thus provide a loose connection be-

tween the slide and the pitman.

- Upon the slide 12 are arranged two series
of spring-fingers 40 and 41, said fingers being
arranged 1n pairs and pivotally secured at
one end, a spring 42 being interposed behind
the fingers of each pair. The function of
these spring-fingers 1s to grasp the blank and

hold 1t 1n position to be operated upon by the

next plunger-die as the blank is carried along
by the movement of the slide.

It will be noted that the two series of pairs
of spring-fingers are oppositely disposed, the
result of such arrangement being that each
series of fingers carries the blanks toward the
center of the machine in position to be deliv-
ered to the assembling-table, and this pecul-
1ar arrangement of the fingers insures a de-
livery of blanks to the assembling-table at
each stroke or movement of the reciprocating
slide. In other words, upon the mward
movement of the shde the pairs of fingers 40
will deliver blanks to the assembling-table,

while upon the outward movement of the

slide the fimgers 41 will deliver blanks.
Referring now to the mechanism for as-

sembling the different parts of the fastener,
I employ a revoluble table consisting, as
clearly shown in Iig. 5, of three concentric
disks 43, 44, and 45. The upper disk 43 1s
formed mnear its periphery with equidistant
openings or pockets 46. The mtermediate
disk 44 i1s formed with peripheral ratchet-
teeth 47, and the under disk 45 1s provided
with equidistant peripheral notches 48.
The table 1s centrally mounted upon a stud
49 and revolubly secured thereon by a nut
50 and washer-plate 51. The revolution of
the table 1s effected by means of a lever 52,
fulerumed at the rear of the frame 2, a hink
53, pivotally secured to the lower end of the
lever 52, and a slide 54, moving in a guideway
of the frame, and a pawl 55, projecting from
the slide 54. The upper end of the lever 52
is provided with a pin which projects into the
slot 56 of a barrel-cam 57, mounted upon a
shaft 58, supported in bearings of the frame.
The pawl 55 engages successively the ratchet-
teeth of the central disk 44 of the table, and
thus the required intermittent rotary move-
ment of the table 1s insured. A locking de-
vice 1s provided at the front of the machine
to lock the assembling-table while the latter
1s at rest. This device comprises a shde 59,
supported in a guide-block 60, and a lever 61,
connected to the slide 59 and adapted to be
struck by a cam 62 on the shaft 23. The
rear end of the shide 59 i1s reduced to form a

tooth 63, adapted to engage the notches in -

the lower disk 45 of the table and lock the
table against movement until the slide 1s
withdrawn. Referring now particularly to
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‘a cam. 65 on the shaft 58.
the slide 64 carries a tool 66 for uniting the
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4 of the drewmgs 64 demgnates a ver-
tically-movable slide. supported in bearings
of the frame and adapted to be operated by
The lower end of

parts of the fastener. A slide 67, also sup-
ported in bearings of the frame, carries tools
68, which perform the ﬁnlshmg step- 1n the

- essemblmg of the parts of the fastener.

IO

69 designates a hopper or feed-box, within
which the third part or element of the fas-

tener is fed through a slotted tube 70 to the
assembling-table.
shown, so that the eyelet (or other pert of
the fastener) 1s ted by gravity through the
tube until its movement is errested by

- spring-pressed pin 71, Fig. 6. The eyelet 1S

- released by a finger 72 secured to a stud on a.
slide 73, operated by A lever 74, actuated. by_
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18 to. the rear winding-reels 19.

a cam 75 on the shaft 58.
76 designates a spring-encircled stud sup-

--ported m a guldewey below the point where

the final step in the joining of the parts of the
fastener occurs. 'This stud is actuated by a
lever 77, operated by .a cam on the shaft 23

to elevate the die-pin 78 and effect the re-
 quired upsetting operation:.

The completed
fastener 1s then pushed up to the surfece of

the upper disk of the table by a raiser and
 scraped o

into a discharge-opening 79 by
means of a stationary stripper-plate 80.
At the lower end of the tube 70 are two

codperating pivoted fingers 81, formed with
seats 82 to embrace the eyelet and connected

by a spring 83.
The general operation of the mechemsm .

has been disclosed 1n the foregoing descrip-
tion of its construction; but the detail. op-
eration may be brief]

reels 14 and 15 under the perforated guide-
plates 18 and thence between the feed-rolls
The first

plunger 8 punches a blank from one of the

strips, and this blank is then carried by the |
first pair of fingers 40 to the next plunger 8,

“and se on. untﬂ each of the four plungers 8
The function of the last

has acted on 1t.
plunger is to force the blank into an adjacent
pocket in the assembling-table, which ex-
tends below the bed-plate slide.. On the re-

“verse -or right-hand movement of the slide

the plungers 7 operate upon the other metal
strip. Referring to Fig. 3 of the dmwmgs
one blank is first punched at the point a.
is next operated upon at the

point b end
again at the point ¢. At the

point d 1t 1s

forced into one of the pockets of the assem-
bling-table.

It should be here explained
that while the punches 8 are operating upon

the strip.of metal to form one part of the

fastener the punches 7 are at rest, the cams
being so disposed as to insure this result and
When the plunﬂ‘ers 8 are raised the plungers 7

This tube is inclined, as

v ex lained, as follows:
Two strips of sheet metal are fed to the ma-
chine simultaneously, passing from the front

It

=il

.fermed is delivered at the

i T
3
' P .

operete upon their metal strlp to form an-

other part of the fastener, which part when

table. The movement of the table then
continues until the point f is reached, where

upon the other two by the tool 66. The

continued movement of the table brings the

‘united parts under the tools 68 at the points

g. The arrangement and timing of the cams:
“are such that the bed-plate slide moves to the

pomt ¢ on the -

left for a time corresponding to ninety de- -
grees.of the circle described by the teb]e and

|-

“and again rests.

then 1s at rest for a corresponding time.

pleted

| would have it understood thet the inven-
tion 18 not restricted to the details of con-

struction here shown and deserlbed but:

1t
‘then moves to the right for a similar time
The table moves while the
slide travels to the left and then rests until

the right-hand stroke of the shde 1S com-- -

80

comprehends and includes all such. variations

and modifications in the form and relative
arrangement of the detail elements as may be

pended claims, 1t being my especial purpose -

to cover, broedly, the essoeletlen and combi-

nation in a - single organized. machine of.

means for forming the parts of a composite

parts into a finished product.
Having tully described my invention, whet-

I claim as new,. and desn‘e to secure. by Let—. |
- - ~ I00
1. A mechme for manufeeturmg fa,steners :

ters Patent, 1s—

0
fastener and means for essemblmg such

comprising a series of plungers for forming
one part of the fastener, a second series of -

plungers for forming another part of the fas-

tener, a slide adapted to reciprocate below

the plungere dnd te deliver blanks to one se-

11es of plungers at one stroke, and to the

other series of plungers at the reverse stroke.
2. In a machime for manufacturing fasten-
ers two mndependent series of phmgers CATTY-

Ing dies, in-combination with a reciprocating

slide ermnged below the plungers, and two

105 .

1 10 .

oppositely-disposed series of sprmg—ﬁllgers '

carried by said slide.

3. In a machine for pi'oducmg festeners

the combination with two series of vertlcelly-
disposed plungers, and means for feeding

115

strips. of metal thereto of a reciprocating

slide, spring-fingers supported on sald shde,
and means for operating said plungers so-

‘at one movement of the slide, and the other
‘series operates upon a blenk o1 the reverse

‘movement of the slide.

4. In a machine for menufecturmg festen—

ers, the combination with two series of verti- .

cal punches adapted to operate alternately,

125

of a horizontal slide and means carried there-
by for tra,nsferrmg a blank from one punch to

I.

enother

I30.

70 . :
the third part of the fastener is forced down -

75

included within the scope and termsof the ap-

120
that one series thereof operates upon a blank
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5. Ina machine for manufacturing fasten- |

ers, the combination with two series of verti-
cal punches, of a horizontal slide, spring-fin-
gers on sald slide, said fingers being arranged
1n two oppositely-disposed series, one serles
being adapted to operate onthe inward move-

- ment of the shide, and the other series on the

10
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outward movement thereof.

6. In a machine for manufacturing fasten-
ers, the combination with two series of verti-
cal punches of an upper cam-shaft for raising

and lowering said punches, a lower cam-
shaft, an assembling-table, means for uniting

the :parts of the fastener in said table, and

means operated by said lower cam-shaft for

raising the completed {astener to the surface
of said table. ' S

7. In a machine for manufacturing fasten-
ers, the combination with an assembling-ta-
ble, of a cam-shaft, and means operated
thereby for revolving said table.

8. In a machine for manufacturing fasten-
ers, the combination with an assembling-ta-
ble, of a cam-shaft, and means operated
thereby for revolving said table comprising a
slide-block and pawl, and a lever operated by
sald cam-shaft and having a link connection
with said slide-block. |

9. In a machine for manufacturing fasten-
ers, the combination of two series of verti-
cal punches adapted to operate alternately,
of a horizontal slide and means carried there-
by for transferring a blank from one punch to
another and means for operating said series
of punches alternately, of a horizontal slide
and a crank-shaft for imparting a reciprocat-
ing movement thereto, substantially as de-
scribed.

10. In a machine for manufacturing fas-

teners the combination with two series of ver- |

tical punches of a horizontal slide, spring-fin-
gers on said slide, said fingers being arranged
1n two oppositely-disposed series, one series
being adapted to operate on the inward

' movement of the slide and the other series on

the outward movement thereof, of cams for

operating said series of punches alternately,
of a horizontal slide and perforated guide-

plates for said slide, substantially as de-
scribed. |

11. In a machine for manufacturing fas-

teners, comprising a serles of plungers for

forming one part of the fasteners, a second

series of plungers for forming another part of
the fastener, a slide adapted to reciprocate

below the plungers and deliver the blanks to
one series of plungers at one stroke and to the
other series of plungers at the reverse stroke
in combination with an- assembling-table
comprising three eccentric disks, means for
revolving the said table and mechanism for
locking the tableagainst movement, substan-
tially as described. ' |

12. In a machine for manufacturing fas-

teners two independent series of plungers | another, of cams for operating said series of

carrying dies, in combination with a recipro-
cating slide arranged below the plungers and

two oppositely-disposed series of spring-fin-
| gers carried by said slide with means for

forming parts of the fastener, of a revoluble
assembling-table formed with pockets to re-

cewve saild parts, a feed-tube for supplying

FAY

other parts to the table a punching-tool for

uniting all the parts, a finishing-tool for com-

pressing the parts together and means for

discharging the completed fastener from the
table, substantially as described.

/5

13. In a machine for manufacturing fas- -

teners two independent series of plungers
carrying dies in combination with a recipro-

cating shide arranged below the plungers and-

30

two oppositely-disposed series of spring-fin-

gers carried by the said slide-rollers for feed-
ing the strips to the plungers, reels at the
front of the machine carrying strips, and
winding-reels at the rear of the machine,
substantially as deseribed.

14. In amachinefor manufacturing fasten-
ers two independent series of plungers carry-
ing dies in combination with a reciprocat-
ing slide arranged below the plungers and
two disposed series of spring-fingers carried
by the slide, a revoluble assembling-table
comprising three concentric disks, one of
which 1s provided with equidistant pockets,
another with peripheral ratchet-teeth, and
the third with peripheral notches of an actu-
ating-pawl and a locking device and means
for forcing parts of the fastener into said
pockets and means for forcing the complete
fastener out of said pocketssubstantially as
described. |

15. Inamachinefor manufacturing fasten-
ers, the combination of two series of vertical
punches adapted to operate alternately of a
horizontal slide and means for transferring
a blank from one punch to another of an as-

sembling-table, a feed-tube for supplying an-

other part to the table and means for remov-
1ng sald other part from the feed-tube, com-
prising spring-fingers and a vertically-mov-
able tool substantially as described.

16. In amachine for manufacturing fasten-
ers the combination of two series of vertical
punches adapted to operate alternately of a
horizontal shde and means carried thereby

935

100

105
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I1K

for transferring’ a blank from one punch to -

another of an assembling-table provided

with pockets to receive said parts, means for

revolving said table, a locking device for se-
curing the table against movement, compris-
ing an automatic slide to engage notches in
the periphery of the table substantially as de-

seribed.

17. In amachine for manufacturing fasten-
ers, the combination with two series of verti-

cal punches adapted to operate alternately of

120

125

a horizontal slide and means carried ther'eby |

for transferring a blank from one punch to

I30
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punches alternately, of a horlzontel recipro- '

cating slide and perforated guide-plates for

- sald slides substantially as described.

10O

18. Inamachineformanuf acturing fasten-
ers, the combination with two series of verti-
cal punehes adapted to operate alternately of
a horizontal slide, and means carried thereby

for transferring a blank from one punch to.
another, cams for operating the said series of
punehes of a series of guide-rods arranged in

rear of the punches, connections between
said punches and rods a series of cams for

raising and lowering the punches and guide- -
rods, substantially as described.

19. In amachinefor manuf ecturmg fasten-

‘ers the combination with two series of verti-

cal punches adapted to operate alternately,
of a horizontal slide means for forming parts

- of the fastener, of an assembling-table pro-

20

~ tube for feeding another part of the fastener |

30

vided with pockets to receive said parts, a

to the table, said table being provided with a
sprmg—pressed pin to arrest the feed substen—

‘tially as described.
25

20. Imamachinefor menufecturmg fasten-
ers, the combination with two series of verti-
cal punches, of an upper cam-shaft for rais-
ing and lowermg sald punches, a lower cam-
shaft, an assembling-table, means for uniting

‘the perts of the fasteners in said table and

- means operated by said lower cam-shaft for

raising the complete fastener to the surface

of se1d table a slotted feed—-tube for suppl}ungl |

part of the fastener thereto, of a finger extend-

ing over the slot in the tube subste,ntmlly as
described. - -
21. In amachinefor menufecturmg fasten-
ers the combination with two series of verti-
cal punches of an upper cam-shaft for raising
and lowering said punches, a lower cam-shaft
an assembling-table, means for uniting the

part of the fastener in said table and means
for raising
the completed fastener to the surface of said

operated by said lower. cam-shaft

table of a cam-shaft and vertically-recipro-
cating tools operated by said cam-shatt for
uniting the parts of the fastener on se1d table
substantially as described.

22. In amachine for manufacturing fasten-
ers, the combination with an assembling-

35

40

45

teble of a cam-shaft, and means operated.

thereby for revolving said table comprising a

slide-block and pawl, and a lever operated by

said cam-shaft and hevmg a link connection
for raising the completed fastener to the sur-

face of the table and a scraper for discharg-
ing the tasteners from the teble substantially

as described.

In testimony whereof I eﬁlx Yy s1g11et11re -

n L presence of two witnesses.
ABRAHAM H. GREENEBAUM
Witnesses:. -
E. WALTON BREWINGTON
Mary M. Magraw.
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