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UNITED STATES PATENT OFFICE.

HARRY A. STAPLES, OF PAWTUCKET, RHODE ISLAND.

CHAIN-MACHINE.

No. 917,903.

Specification of Letters Patent. |

Patented April 13, 1909.

Application filed February 20, 1908. Serial No. 416,864.

To all whom 1t may concern:

Be it known that I, HArRrRY A. STAPLES, a
citizen of the United States, residing at Paw-
tucket, in the county of Providence and
State of Rhode Island, have invented certain
new and useful Improvements in Chain-Ma-
chines, of which the following is a specifica-
tion, reference being had therein to the ac-
companying drawings. '

Like reference numerals indicate like parts.

Figure 1 1s a top plan view of my improved
cham machine. ¥ig. 2 is a view partly in
elevation and partly in section on line a aof
Fig. 3. Fig. 3 is a view partly in elevation

~ and partly 1n section on line b b of Fig. 2.

Fig. 4 1s a similar view of the parts shown in
the upper portion of Fig. 3, but with the pin
withdrawn from engagement with the lower-
most link in the feed chute. Fig. 5is a view

' partly in elevation and partly in section on
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line ¢ ¢ of Fig. 1. Fig. 6 is a view partly in
elevation and partly in section on line d d of
Fig. 1. Hig.71s a detail view illustrating the
method of connecting two consecutive links
of a chain. Fig. 8is a view in elevation illus-
trating the means for spreading apart the
ends of a link for the insertion of the next
preceding link. Kig. 9 is a view partly in
elevation and partly in section on line ¢ e of
Kig. 1. Fig. 10 1s a view partly in elevation
and partly in section on line f f of Fig. 1.
Figs. 11 and 12 are detail views of the spread-
ers and cham-gripping devices. Figs. 7, 8,
11 and 12 are on a much enlarged scale.
Kigs. 13, 14, and 15 are detail views.

My invention relates to machines for mak-

- 1ng jewelers’ chains, and consists of the novel

construction and combmation of the several
parts hereinafter described as specifically set
forth in the claims.

In the drawings 1 represents the main
shaft of the machine rotatably mounted in
bearings 2 at the two opposite ends of the
frame. The shaft 1 is driven by the pulley
3, which 1s keyed to it at one end thereof, and
1t 15 also provided at its opposite end with &
beveled gear 4. A collar 5 1s fastened on the
shaft 1 by a set screw 6 and holds the said
shatt against longitudinal movement in one
direction, and a collar 7 is fastened on said
shatt by a set screw 8 and holds said shaft
against longitudinal displacement in the op-
posite direction. _”

The various actuating cams, mounted on

the main shaft 1 of the machine, are de- 8 1s
scribed as follows: There are several cams | upon one end of the shaft 27 and meshes with

upon the shaft 1, keyed or otherwise secured
to 1t so as to turn therewith. The first cam
may be called the vertical feed cam and is
lesignated in the drawings as 8. 1t is shown
n i1g. 3 and is an arc-shaped cam, approxi-
mately 232° in extent on its curved periph-
ery, and the remaining part of its edge is
straight, as shown at 8*. It 1s provided
with a lift or high part 9. Adjacent to the
vertical feed cam 8 1s the lateral feed cam 10,
consisting of a circular disk, upon whose edge
18 a concentric fiange 11 of larger diameter
and which has two beveled sides 112 and 11P.
There are two link-spreading cams on the
shatt 1, indicated as 12 and 13, respectively,
each having a cylindrical body. The cam
12 has a concentric flange 14 of larger di-
ameter, whose immner face is beveled and
formea with the swell 15. In like manner
the cam 13 has a concentric flange 16 of
larger diameter, whose mnner face is beveled
and formed with a swell 17. Between the
Ink-spreading cams 12 and 13 a link-holding
cam 18 1s fastened on the shaft 1, as indi-
cated m full hmes mm ¥ig. 1 and by dotted
lines in Fig. 6. It has the arc-shaped pe-
riphery of a small diameter and the arc-
shaped concentric periphery of a larger di-
ameter as plainly illustrated in Fig. 6 with
curved slopes from the larger to the smaller
porticns. On the mam shaft 1 i1s next in
order a cam 19 for giving reciprocating lon-
ortudinal movement to the slide, which ad-
vances the link-gripping jaws to the work.
This cam 19 has a cylindrical body and a
collar or flange 20 fastened thereon, whose
mner face has the spirally directed cam-
surface hereinafter more fully described.
The next cam marked 21 is fastened to the
main shaft 1 and serves to operate the sleeve
£01 opening and closing the gripping jaws.
ihis cam 21 has a cylindrical body and a
collar or flange 22, whose inner face has the
peculiar cam-surfaces hereinafter described.
'T'he cam 23 on the main shaft 1 has the sec-
tor-shape shown m Figs. 9 and 10, and gives
a limited, periodical, imtermittent rotation
to the gripping jaws and their connected
parts.

T'wo brackets 24, 24, are secured by screws
25, 25, to the end of the frame which 1s oppo-
site to the pulley 3 and are provided with
bearings 26, 26, at their outer ends. A
shaft 27 is mounted in said bearings. A
bevel gear 28 is fastened by a set screw 29
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by |

45 g on the bed of the machine.

the bevel gear 4 (of the same diameter and | 71 is connected with the horizontal carrier
bar 65 by a pivot 75, on one end of which

number of teeth) the last named gear being
secured upon the main shaft 1 by the set
screw 30. Collars 31, 32, are secured by set
serews 33, 33, to the shalt 27 in position con-

tiguous to the bearings 26, 26, and hold the
shatt 27 from longitudinal displacement. A

drum34 is loosely mounted upon the shaft 27.
The mechanism for feeding the chain links

to the machine 1s described as follows: The
general purpose of this machineis to connect
together swaged links to form a chain. These
links are separately fed by hand, or other-
wise, to a chute or spout 35, which is illus-
trated in Figs. 1, 2, 3 and 4. The links so
fed are designated as 36 in Fig. 2 and rest,
one upon another, by gravity, the lowermost
hnk, designated as 132" in the drawings, be-
ing supported loosely by means of the spring
fork comprising two light springs 37, of suit-
able curvature for said purpose, which are lo-
cated at the bottom of the chute or spout 35
and are held by screws or pins 38. A hanger
39 extends down from the frame 40 of the ma-
chine and has ear pieces 41. A lever arm 42
~1s mounted 1n the ear pieces 41 by a pivot 43.
A pin 44 extends from the side of the lever
carm 42. A slide bar 45 is mounted loosely
on the bed or frame of the machine. A block
46 upon theupper outer end of the slide bar 45
1s normally in contact with the pin 44 of the
lever 42. 'The slide bar 45 has the two lon-
gitudinal slots 47, 48, through which, respec-
tively, screws or pins 49 and 50 pass loosely
into the bed of the machine, thus confining
the slidebar45 to a straight linear movement.
A spiral spring 51, fastened at one end to an
eye 52 on the edge of the slide bar 45, 1s fas-
tened at 1ts opposite end to the bottom of a

hanger 53, which extends down from a fixed |

support or bracket 54. Another hanger 55
extends down from the bracket 54. The
bracket 54 1s supported upon a table 56,
which 1s mounted on legs 57, the latter rest-
A rack bar
58 1s slidable on the under surface of the ta-
ble 56 and 1s provided with two longitudinal
stots 59, 60, through which, respectively,
screws 61, 62, pass loosely and enter the table
56, A spiral spring 63 1sfastened at one end

to the eye 64 on the side of the rack bar 58

and at the opposite end to the hanger 53. A
horizontal carrier bar or slide 65 is loosely
mounted upon the upper surface of the table
56, between parallel ways 66, and its outer
end 1s 1n contact with the rounded edge of the
bent end or head 67 of the lever arm42. A
spiral spring 68 is fastened at one end to an
eye 69 on the head 67 of the lever arm 42 and
at the opposite end to a post 70, which ex-
tends up from the horizontal carrier bar 65.

An oscillatingicarrier 71 has two shoulders
72 and an intermediate longitudinal projec-

tion or tongue 73, the latter being made with
65 a transverse slot 74. The oscillating carrier

017,903

pivot a gear 761s mounted and fastened to the
oscillating carrier 71; whose teeth mesh with
the teeth of the rack bar 58. The inner end
of the oscillating carrier 71 has a tongue 77,
which enters a slot in the adjacent end of the
horizontal carrier 65 and is there pivoted, as
shown at 751 Fig. 3. .

The oscillating carrier 71 has an extensible
head or link receptacle 78, which is provided
with a eentral longitudinal slot to receive the
tongue 73 of the oscillating carrier 71. _
extensible head 78 has a transverse slot,
through which a pin 79 passes loosely across
the slot 74 of the tongue 73. The pin 79 in
cross seetion is oblong and rectangular. On
the oscillating carrier 71 is a block 80, in a
nick of which one end of a bow spring 81 is
engaged. The opposite end of the spring 81
bears against the inner end of the extensible

head 78, thus normally holding the head 78

in its extended position, with the pin 79 oc-
cupying the outer end of the slot 74, as seen
in g, 2. |

1 : |
A block 82 is supported by the table 56 and
a screw 83 passing through said block serves

as an adjustable stop to limit the upward
movement of the oscillating carrier 71 and to
cause 1t normally to stand in a true vertical
position. '

A table 84 is supported by legs 85, 86.

The legs 85 rest upon the table 56 and the leg
86, rests upon the bed of the machine. The
table 84 1s slotted, as shown at 87 in Fig. 2, to
allow oscillatory movement of the carrier 71
and extensible head 78, as illustrated in said
I1g. 2. The table 84 1s also slotted at 88, as
shown in Fie. 3. S

A supporting block 89 is provided with a
slot, fitting the chute or spout 35, and is in-
tegral with or rests upon the table 84. The
block 89 1s cut away, as indicated in Fig. 2,
to aflord spaces for the action of the springs
37. On the opposite side of the chute or
spout 35 is a channeled upright piece 90,
separately shown in Fig. 13, constituting by
its parallel flanges 907, 90’, a vertical guide
way. A slide 91 shown in Fig, 15, has two
parallel sides 92 (see Fig. 14), each of which
1s provided with a vertical slot 93. Kach of
sald parallel sides 92 has also a vertical slot
94. A screw 95 passes through each flange of
the upright piece 90 loosely into one of the
slots 93 of the flanges 92 of the slide 91. A
spring-pressed arm 96 is mounted by a pivot

| 97 between the two flanges 92 of the slide 91.

A spring 98 is mounted in a socket in the arm
96, as seen in Figs. 3 and 4, and has its outer
end bearing against the slide 91.

The table 84 has a vertical guide-way 99,
provided with parallel flanges 100. A verti-

' callymovable bar 101 ismounted between the

flanges 100 of the guide-way 99, and is pro-
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whose outer end 1s represented in Fig. 3 as
resting upon the corner 8 of thelink-feed cam
8. At the upper end of the bar 101 is a hori-
zontal table or bracket 103 slotted or bifur-
cated at 104 to receive loosely the flances 92
of the slide 91. A c¢ross pin 105 extends
through the table or bracket 103, across the |
slot 104 and passes through the slots 94 of
the flanges 92 of the slide 91, as seen in Figs.
1, 3 and 4, and bears against the outer edge
of the arm 96, by means of the spring 98,
which presses said arm 96 out into said con-
tact with the cross pin 105. The lower part
of the arm 96 has a sloping edge, as seen at
106. On the opposite edge of the arm 96 at
the bottom thereof is a pin 107, which passes
loosely through a slot at 108 the bottom of
the chute 35 mto said chute.

A lever 109 is mounted by a screw pivot
110 upon a bracket 111, which extends from
the bed of the machine, as illustrated in Tig.
3. The lever 109 has a pin or cam-surface
112, against which the cam-surfaces 112 and
115 of the cam 10, 11, travel. The inner end
of the lever 109 is curved upward and con-
nected bythe pivot 113 to the slide bar 45.
The spring 51 gives return movement to the
slide bar 45.

A pin 115 from the bracket 103 supports a
spring 114 and the other end of said spring is
attached to the vertical guide-way 99. A
spring 116, attached to a pin 117, which ex-
tends from the horizontaf table or bracket
103, 1s secured at its bottom to the bed or
frame of the machine. A spring 118, at-
tached to a pin 119, which extends from the
horizontal foot 102, is secured at its bottom
to the bed or frame of the machine. |

The mechanism for opening or spreading
the links 1s described as follows: A standard
or upright piece 121 is fastened to the bed of
the? machine, and has a rectangular trans-
verse slot, best seen in Fig. 5, and partially
occupled by the spreaders 122 and 123. The
upper spreader 122 1s pivoted to the standard
121 by the screw 124, and the lower spreader
123 1s pivoted to the standard 121 by the
screw 125, The standard 121 is cut away on
1ts edge to receive the tail ends of said spread-
ers, as illustrated in Fig. 6. Each spreader
has a rectangular opening 126, as best seen
n Fig. 7, and a concavity 127, on the oppo-
site edge. The thinning of the upper spreader
122, as seen 1n Kig. 5, offers a space 128 for
the curvilinear travel of the head 78 of the

122 and 123 have cam pins 129, 130, at their
respective outer ends, of which one (129) is
shown in Fig. 6. The cam pin 129 rests at
its bottom on the peripheral surface of the
cylindrical body of the cam 12, and said cam
pin 129 bears laterally against that side of !
the flange 14, which 1s provided with cam-
surfaces 15, as shown in Fig. 1. In like man-
ner, the cam pin 130 of the spreader 123 rests |

barrel turn together. Midway the barrel

at 1ts bottom on the peripheral surface of the
cylindrical body of the cam 13 and said cam

pin 130 bears laterally against that side of

the flange 16, which 1s provided with cam-
surfaces 17, as shown in said figure. The
spreaders 122 and 123 have 1n the axial line
of thelr rotation the two vertical slots, illus-
tratea 1n Kig. 6, which two slots, when the
sald spreaders are in the position shown in
said ngure register longitudinalily to form one
continuous slot 131. By comparing Figs. 2
ana 5 1t 1s seen that the link 132% indicated
in two places in Fig. 2 (once in solid lines and
once 1n dotted lines) has come into position
vetween the spreaders 122 and 123 in a ver-
tical position, as represented in Fig. 5, which
position 1s 1n sald slot 131 of Fig. 6. The
mechanism for temporarily holding the link
1327 alter 1t has been connected to the chain
1s described as follows. In a slot or recess
formed 1n the cuter vertical edoe of the
standard or upright piece 121 is mounted a
cylindrical barrel or piece 132. A bracket
133 1s tastened by screws 134 to the edge of
the bed of the machine. The barrel 132 has
a concentrically reduced extension or stem
135, shown in Kig. 6, which passing through
a bearing in the bracket 133 constitutes a
pivotal connection therewith, A screw 136,
extending through the lin of the standard
121, enters the top end of the barrel 132 and
forms the upper pivot thereof. A collar 137
has a radial arm 138, and said collar is fas-
tened by a screw 139 to the extension or stem
135 of the barrel 132, so that said collar and

132, 1s a cam 140, fastened thereon and turn-
ing therewith. A lever arm 141 is mounted
by a pivet 142 to a bracket 143, which ex-
tends 1rom the bed of the machine. The
upper part of the lever arm 141 is provided
with a head 144, whose end 1s in contact with
the peripheral edge of the cam 18, which cam
1s shown in solid lines in Fig: 1 and in dotted
lines 1 [ig. 6. A link bar 145 is connected
at one end to the lower end of the lever arm
141 by the pivot 146, and at its opposite end
to the outer end of the radial arm 138 of the
collar 137 by a pivot 147. A spiral spring
148 1s fastened at one end to an eve 149 on

the link bar 145 and at the opposite end to .

the ear or pin 150 of the bracket 151, herein-
atter described. Two holding jaws 152 and
155 are mounted on the standard 121 by
pivots 154 and 155, respectively. The cuter
ends of the jaws 152 and 153 rest upon the
cam 140. A spiral spring 156 extends from
one of said jaws to the other, and is fastened
at 1ts ends to the pins 157 and 158. Stop
pms 159, 160, from the standard 121 limit

| the mmward movement of the free ends of the

jaws 152, 153.

The mechanism for operating the link-
gripping and link-turning devices are as
follows: A slide bar 169 is movable on the
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bed of the machine through a guide 162.
The machime bed has a longitudinal slot 163,

about midway 1ts length, which 1s shown in |

dotted lmes in Figs. 1 and 9. A pi 164,
p%bmo tuoaqn said slot in the bed of the
nachine and indicated by dotted lines in
Figs. 1 and 9, limits the longitudinal travel
of the slide bar 169. A lever arm 165 is n10v- |
able on the under surface of the bed of the-]
machine and 1s mounted thercon by the |
pivot 166, as mndicated m dotted lines in i
Fig. 1. 'Thelever arm 165 1s supported upon
a by acket 151 on tite underside of the bed of
the machine, shown 1 m dottud lmes m Hig. 1,
in elevation i Kig. 9 and 1n ¢ross se ction in |
Fig. 6. A cam pin 167 projects upwardly
from one end of the lever arm 165 and is in |
operative contact witn the cam -surfaces
on the side of the flange 20 of the cam 19 of
main sbhaft 1. A spiral spring 168, siown in
dotted lmmes m Fig. 1, 1s fastened at one end
to an eye on the Tever arm 165 and at the
oppostte end to an eye extending from the
bed of the machine] as shown 1n said figure.
'The slide bar 169 has a bent extension 170.
A bearimg 171 18 secured to the bed of the
machine. A sleeve 172 1srotatably mounted
in a bearing 173, whi@h extends up from tie
bed of the nmghme The sleeve 172 18 pro-
vided withh a circumiterential groove 174.
The end of the sleeve 172, which is contigi-
ous to the standard 122, has 1ts bore con-
ically enlarged so as to form a circular cam-
surface, mdicated at 175. A collar 176 sur-
rounds the sleeve 172, and has two opposite
radially - directed pins 177, which project
loosely nto the cuou*nfu"entlal oroove 174
of said sleeve. A tube 178 is mounted in the
bore of the sleeve 172 and in the bearing 171,
as best shown m Fig. 5, and 1s provided with
an anniilar groove, as there seen, mto which
the bent end 170 of the slide 161 enters
loosely. A wide gear 179 1s fastened on the
tube 178. A lever arm 180 is mounted by a
pivot 181 upon a br auket 182, which ex-
The
lever arm 180 has a cam pin 183, whose bot-
tom rests on the cylin drical i}OdY of the cam
21 and has its side in operative contact with
the cam-surfaces on the side of the flange 22.
The collar 176 1s fastened to the under side
of the lever arm 180 and 1s carried thereby.
The cam 23 operates against a VE’I tical pltO“
or strip 184. A rack bar 185 “,.;..wnﬂ' teeth
186, as snown in Iig. 9 to mesh with the
teeth of the gear 179, Is secured at one end
to the vertical piece or strip 184 and is pro-
vided with two longitudimal slots 187, 188,
adapted to limit the longitudinal travel of
sald rack bar. A pm 189 passes through a
post 190, extending from the end plece 191
of the machme and engages loosely with the
rack bar 185 in the slot 188 thereof. A post
192 extends up from the bed of the machine,
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187 mto said post. The rack bar 185 has a
pent-up end 194 and a spiral spring 195 is at-
tached at one end to an eye 196 Of the bent
end 194 and at 1ts opposite end to an eye 197
of a post 198, which extends up from the
bearmmg 2. The tube 178 has a central lon-
gitudinal bore 199, througn which the chain
200, as made, passes to the drum 34. * In the
enlarged end of the tube 178 are mounted
two gripping jaws 201, 202, each having a
sloping cam edge 203, &d&pted to coopemte

with the cam- Smface 175 of the bore of the

sleeve 172.  The gripping jaws 201, 202, are
mounted on pivots 204 and 205, respectively.
Kach gripping jaw 201 and 202 has its inner
end hooked or notched, and a flat spring 206
1s engaged at one end with said inner end of
the jmv, as 1lustrated i Fig. 5, and 1its op-
posite end 1s mserted i the tube 178, which
is longitudinally grooved to allow space for
the action of the said springs
tion of said springs 206 is to Spread apart

normally the outer ends of said gripping

jaws, as 1llustrated i Fig. 12. A spiral
spring 207 1s secured at one end to the pin
129 of the spreader 122 and at the opposite
end to the pin 130 of the spreader 123. A
spiral spring 208 1s secured at one end to the
pin 183 of the lever arm 180 and at its op-
posite end to a pin 209 on the post 198.
On the shaft 27 a iriction disk 210 is fas-
tened and mounted in rubbing contact with
the drum 34. The disk 210 has a concen-
trically reduced neck 211, which is provided
with an annular groove. A set screw 212
passing through the neck 211 secures the
disk 210 1n 1ts adjusted position by the m‘es-
sure of said set screw against the shaft

In this manner, the disk 210 is forced to
whatever irictional engagement thereof with
the drum 34 may be desired and is held in
such adjusted position.

T'he operation of my improved (,ham na-
chine is described as follows: The swaged
links, wnich are to be united n series to form
a Ch‘l,ll’l are fed by hand to the chute 35 and
fall by gravity therein.
these lmkq designated as 132” in the draw-

ings, rests upon the two mmwardly curved
springs 37. At this time the 11111{-—teedmﬂ'
devices are i the position shown in Fig. 3

The homzontally extending foot 102 is I‘estmg

on the straight surface 82 of the cam 8, and
the vertical har 101 and the table or bracket
103 are mn their lowermost position. The
cross pin 105, carried by the table or bracket

| 103, 1s down nearly to the bottom of the

slots 94 of the flanges 92 of the slide 91, and
bearing against the spring-pressed arm 96
forces said arm to a vertical position, thus
thrusting the pin 107 through the lowermost
link 1327 in the chute 35, all as illustrated in
Fig. 3. Power, communicated from a proper
source, 18 apphed to the pulley 3 and rotates

The fune-

The lowermost of
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213, thus rotating in the same direction all
the cams and the gear which are on the main
shaft 1.
the arrow thereon in Fig. 3, lifts by its corner
or portion 8° the horizontally extending foot
102, and with 1t the vertical bar 101 and the
table or bracket 103, thus raising said parts
to the position shown in Fig. 4. It is here
seen that the cross pin 105 has moved up
along the slots of the flanges 92 of the slide
91, thus enabling the spring 98 to nress the
arm 96 mto the angular position represented
This movement of the arm 96
carries the pin 98 from the position shown in
Fig. 3 to the position shown in Fig. 4. The
pin 107, which in Kig. 3 18 shown as extending
through the lowermost link 132* of the series
1n the chute 35, In moving downward as de-
scribed, pulls down said lowerinost link and
disengages said link from the springs 37 and
delivers said link into the upper end of the
head 78 of the oscillating link carrier 71, then
standing 1n a vertical position, as illustrated
in Kig. 2. The entire function of the cam 8

18 to feed the links from the chute 35 to the |

head 78 of the carrier 71, including the said
oscillatory movement of the spring-pressed
arm 96, and to hold the parts shown i Fig.

?

during all the time the foot 102 is i contact

with the arc-shaped periphery of the cam 8.

The extra lift or high part 9 of the cam 8 is

“designed to give a slight final rise to the foot

102 and 1ts connected parts for the purpose
ot lifting the table or bracket 103 and its
connected parts so that the pin 107 rises into
position to engage the then lowermost link
1327 1n the chute 35 which 1s next to be united
with the chain. The rising movement of
the foot 102 and connected parts is caused
by the rotation of the cam 8§, while its corner
8 1s moving frictionally along the straight
under side of the foot 102. This upward
movement stretches the springs 114, 116 and

118, and when the lift 9 of the cam 8 clears

m 1ts rotation thé under side of the foot 102,
said springs, being then free to act, contract

and automatically return the parts shown i |

E1g. 4 to their former position shown in Fig. 3.

The cam 10 commences work as soon as
the parts shown in Fig. 4 have come into the
position there represented. At this time the
sald lowermost detached link 132* has been
delivered to the head 78 of the carrier 71,
then i the position illustrated in solid lines
in KFig. 1, and the link in the chute, which
has become in i1ts turn the lowermost in the
chute 35, falls by gravity into contact with
the springs 37. The cam 10 in rotating
presses 1ts cam-surfaces on the side of the
flange 11, which cam-surfaces bear against
he pin or cam-surface 112 on the lever arm
109 and so gives to the lever arm 109 a
shght horizontal osecillation on its pivot 110.

|

i

The cam 8, moving as indicated by | chine.

o

pivoted at 113 to the slide or bar 45, causes
sald bar 45 to slide on the bed of the ma-
The block 46 on the slide bar 45
presses the pin 44 on the lever arm 42 and
also the bent end or head 67 of the lever arm
42 against the outer end of the horizontal
carrier bar 65, which 1s mounted on the
table 56 and guided by the ways 66. The
carrier par 65 is pivotally connected at 75,
with the oscillating carrier 71. The oscil-
lating carrier 71 1s provided with the gear
76, whose teeth mesh with the teeth of the
rack bar 58. The result is that the pushing
movement of the lever arm 42, moves the
horizontal carrier bar 65, which causes the
gear 76 partially to rotate by the engage-
ment of said gear with the rack bar 58. This
partial rotation of the gear 76 moves the car-
rier 71 (and its head 78) from the position
shown in solid lines in Fig. 2 to the position
shown 1n dotted lines in said figure and on to
the horizontal position shown in Fig. 5. In
traveling 1n this curve the head 78 of the
carrier 71 enters into the space 128 (Fig. 5)
and the final push of the head or bent end 67
of the lever 42 against the horizontal carrier
65, causes the outer end of the head 78 to
enter the rectangular slot or opening 126
(F1gs. 7, 11, 12) and delivers the link 132*
into the slots 131 of the spreaders, the bow
spring 81 yielding for that purpose. To ac-
complish this final movement of the carriers
65 and 71, as no rurther rotation of the gear
76 1s possible, 1t 1s necessary that the rack
bar 58 should have an additional limited
movement lengthwise equal to said extra
movement of said carriers, and this 1s made
possible by the slots 59 and 60. The return
movement of the lever 109 is caused by the
spring 51. This return movement of the
lever 109 causes the slide bar 45 to move in-
wardly. 'The block 46 on the slide bar 45,
as sald shde bar moves inwardly, presses
against the pin 44 of the lever 42 and causes
the lever 42 to move from the position shown
1n Kig. 2 to the position shown in Fig. 5, the
hanger 55 serving as a stop to limit the re-
verse movement of the rack bar 58. The re-
turn movement of the carriers 65 and 71 is
caused by the spring 68. The screw 83 in
the block 82 is adjusted as a stop to limit the
return movement of the carrier 71 and to
cause 1t to take a true vertical position.
The operation of the cams 12 and 13 will
now be explained. These cams actuate the
spreaders 122 and 123. The link 132% is
prought 1mnto the position shown in Fig. 5 by
the action of the carrier 71 and its head 78.
It then projects through the slot 131 of the
spreaders 122 and 123 and 1s in proximity to
the gripping jaws 201 and 202, which will
soon pertorm their function upon it. But
this hink, when in the position and condi-
tion illustrated m Fig. 5, has its ends in
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The opposite end of the lever arm 109, being | abutment with each other, and the whole 130
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link, from end to end, extends in one wver-
tical plane as represented in Fig. 11, it is
necessary, before it can be united to the
chain 200 and become a part thereof, that
1ts two ends should be separated from each
other, that 1s, spread apart, into the shape
shown 1 Higs. 7 and 8§ and designated
therein as 1322, When the ends of the link
132 are thus spread, the last formed link
132P, which has been united to the chain
200, can be inserted m the link 1322 in the
manner illustrated in FFig. 7. This spread-

(.

~ing action is accomplished as shown in Fig.
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by the spring 156.

6. The upper open end of the link is in the
vertical slot of the upper spreader 122, and
the lower open end of the same link is in the

- vertical slot of the lower spreader 123.

These two spreaders are sligchtly oscillated
in directions opposite to .each other, as in-
(icated by the arrows 214 and 216 1n Fig. 7.
The spreaders 122 and 123 turn on the
pivots or screws 124 and 125, respectively,
as their respective cam pins 129 and 130 are
pressed by the respective cam-surfaces 15
and 17. The spring 207 serves to maintain
the operative contact of the cam pins 129
and 130 with the cam-surfaces 15 and 17,
respectively. The result of this eam aetion
1s that the link 1s first opened or spread
apart at 1ts ends as i 1322 and then after
the link 132" is inserted in said opened link
132% as hereinafter explained, the said cams
12 and 13, close said link again and bring
the ink ends together in abutment as before.
The tink 132* having been thus united to the
chain 1s drawn out of the slots of the spread-
ers 122, 123, as hereinafter explained, but
the holding jaws 152, 153, then elose upon
sald hnk as illustrated in Fig. 12 in order
that the chain may not be drawn too far.
This function 1s performed by the cam 18 of
the main shaft 1 as follows. At such time
during the link-connecting operation as the
sald last iink has been wholly withdrawn
from the spreaders 122 and 123, and the
eripping jaws 201 and 202 are disengaged
from the chain 200 (which condition 1is
iHustrated in Iig. 12), it is necessary that
the chain should be held securely. It is
then so held by means of the holding-jaws
152 and 153. In their holding position
they are shown in cross section 1n Ifig. 12,
and 1n elevation in Iig. 6. These jaws are
actuated by the cam 18, which moves the
lever arm 141, pivotally mounted at 142.
The link bar 145 is moved by the lever arm
141 and 1mparts an oscillation to the radial
arm 138 of the collar 137 which collar being

fastened to the stem 135 of the barrel 132
aives an equal oscillation to said barrel. .

By this oscillation the cam 140 of the barrel

132 moves 1n and out of the space between

the tail ends of the levers 152 and 153, said
ends being held to contact with the cam 140
The return of said parts

[
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to their former position 1s effected by the
spring 148,

The operation of giving linear moveinent
to the link-connecting meehanism is thus de-
scribed. The rotation of the cam 19 with its
cam-surface 20 oscillates the lever arm 165
by the contact of its pin with said cam-
surface 20. This lever arm 165 is supported
by the bracket 151 and turns on a pivot 166.

A pm 164 from the lever arm 165 passes

through the slot 163 m the bed of the ma-
chine, and enters the slide or bar 169. Thus
a longitudinal reciproeating motion is given
to the slide bar 169 by the cam 19, said bar
being confined to a linear direction by said
pin 164 and slot 163 and by the guide 162.
This reciprocating movement of the slide bar

169 1s communicated by the bent end or ex-
tension 170 thereol to the outer .end of the

gear 179, which being splined to the tube 178,
as Ulustrated in Fig. 9, gives an equal recipro-
cation, to the same extent, to the tube 178
and 1ts connected parts. The tube 178 on its

oppostte end carries the two pivetally mount-

ed grlpp.in%j&ws 201 and 202. These jaws
are normally kept open or apart at theirouter
ends by means of the springs 206, whenever
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they are extended.out beyond the sleeve 172,

as 1n Kig. 12, but whenever these jaws are
withdrawn within the sleeve 172, as in Figs.

1,5, 7 and 11, the cam-surface 175 of the end

of the sleeve 172 closes the outer ends of

90 -

these jaws together and in that position said

Jaws grip the last united link 132, asseen in
Figs. 5, 7 and 11. The return movement of
the shde bar 169 and the parts actuated
thereby 1s given by the spring 168. The
periodical mtermittent rotation of the tube
178, amounting to a quarter-turn, is eaused
by the cam 23 of the main shaft 1, which

pushes the vertical plate 184 of the rack bar

100

105

185, whose teeth 186 engage the teeth of the

gear 179 upon the tube 178. The return
movement of the said rack bar and gear are
caused by the spring 195. The gear 179 is
macde quite wide, as seen i Kig. 1.so that the
said gear and the tube 178 may have the

-longitudinal reeiprocation already described

|

without affecting the rotation of said parts.
The longitudinal reciprocation of the sleeve

172 for the closing and opening of the outer
ends of the gripping jaws 201 and 202 is

caused by the cam 21 of the main shaft 1.
The pin 183 of the lever arm 180 follows the

cam-surfaces 22, and the pim 177 of the lever
arm 180, entering loosely the circumferential
groove 174 of the sleeve 172, which 1s mov-
able through the collar 176 of said lever arm,
~causes sald movement of the sleeve 172 for

the purpose specified. The quarter-tuin of
the said gripping jaws 201 and 202 in one di-
rection is indicated by the arrow 216 in Fig.7

and the return movement is in the opposite
direetion.  The entering position of the last

110
115
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connected link of the chain with relation to 13¢
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the hink 132% is indicated by the diagonal | most link of said series in the ciiute; a fixed

dotted linesin Fig. 7.  After the new link has
been connected and closed to form a part of
the chain, the link and chain are in the rela-
tive positions illustrated in Fig. 11, and when
the quarter-turn has been affected the parts
are In the position shown in Fig. 5, the grip-
pmg jaws 201 and 202 being then in engage-
ment with the new link now connected and
made part of the chain. The rotation of the
maln shait 1, gears 4 and 28 and the shaft 27
causes the Iriction disk 210 to have a rubbing
contact with the drum 34, which, when the
chain 1s not held by the gripping jaws 201 and
202 or by the holding jaws 152 and 153, gives
a slight rotation to the drum 34. Said frie-
tional device 210, also allows the forward
movement of the gripping jaws 201 and 22,
indicated by the arrow 217 in Fig. 5, to take
place, which is necessary to move the chain
bodily in that direction (indicated by the
arrow 218) to allow the msertion of the last
connected link of said chain to be inserted in
the new link 123%.  As seen in Fig. 5, the
chain, as completed, is received in the bore
199 of the tube 178 and passes to the drum 34
and thence to a pan or reel (not shown).
1 claim as a novel and useful invention and
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1. In a chain machine, the combination of
a main shaft; means to rotate the same;
mechanism for uniting the links to form a
cham; a bevel gear fastened on said shaft;

second shaft mounted in bearings and ex-

tending at a right angle to the main shaft: a

beveled gear fastened on the second shaft
engageable with the first named gear; a drum
loosely mounted on the second shaft: a fric-
tion disk fastened on the second shaft and
rotatable therewith continuously in one
direction and adapted by a rubbing contact
with seid drum to impart thereto a rotatory
movement 1m said direction; and means
adapted to give said link-uniting mechanism
a periodical rearward movement for the pur-
pose of mmparting a reverse travel to the
chain, and thereby to give a periodical ro-
tatory movement to said drum in the other
direction, thus overcoming the said normal
forward rotation of the drum.

2. In a chamm machine, the combination of

a chute adapted to hold a series of links

therein by gravity; a spring in the chute to
hold against the action of gravity the lower-
most link of said series in thechute; a bracket
slidable in vertical ways; an oscillatory arm
mounted pivotally in a support which is
carried by said bracket; and a pin extending
from the oscillatory arm and adapted to en-
gage sald lowermost link and to detach the
same from said spring and chute.

3. In a chain machine, the combination of
a chute adapted to hold therein a series of
links by gravity; a spring in the chute to

gravity; aspring in the chute to hold

support on said chute and provided with two
parallel sides or ways; a bracket vertically
movable along said fixed support between
tae parallel sides thereof; two oppositely
arranged pins in said parallel sides of said
fixed support; an upright piece carried by
sald pracket and having two parallel sides,
each of which has a vertical slot, into which
slots sald pms, respectively, extend loosely;
an oscillatory arm pivotally mounted at its
upper end between the last named parallel
sides and above said two pins; a detaching
pin adapted normally to engage with the
sald lowermest link to withdraw said link
from the hold of said spring and to remove
said link from the chute; a rotatable cam:
means tor rotating said cam; a vertically
movaple bar slidable in guide-ways and pro-
vided with a horizontal foot which rests on
tiie operative surface of said cam; a horizon-
tal table secured to said vertical bar and pro-
vided with a slet as shown; a cross pin
mounted 1n said table and extending loosely
across the slot last aforesaid as also loosely
through the two slots of the last named
parallel sides and capable of a sliding contact
with the edge of the oscillatory arm; and a
spring adapted to maintain said contact be-
tween the oscillatory arm and the cross pin
last aforesaid.

4. In a chain machine, the combination of
a chute adapted to hold a series of links by
agamst
the action of gravity the lowermost link of
ne series n the chute; a fixed support on
the chute and provided with two parallel
sides, each having a vertical slot; a bracket
vertically movable along said fixed support
between the parallel sides thereof; two oppo-
sitely arranged pins in said parallel sides of
said fixed support; an upright piece carried
by said bracket and having two parallel sides,
each of which has two vertical slots, into two
of said slots, which are oppesitely located,
saul pins respectively extend loosely, =
spring-pressed oscillatory arm having an
outwardlysloping edge and pivotallymounted
at 1ts upper end between said parallel sides
of sald upright piece and above said two
pms; a connection between the bracket and
the upright piece adapted to oscillate said
arm; a detaching pin adapted normally to
engage with the lowermost link in the chute
and to withdraw said link from the hold of
said spring in the chute and to remove said
link from the chute; a rotatable cam:; means
tor rotating said cam; a vertically movable
par slidable in guideways and provided with
a horizontal foot which rests on the operative
surface of the cam; a horizontal table se-
cured to said vertical bar and provided with
a slot as shown; a cross pin mounted in said
table and extending loosely through the two

hold against the action of gravity the lower- I slots of the last named parallel sides and
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capable of a shdlne, contact along the outer
tapering edee of the oscillatory arm to move
said arm to a vertical position arga.inst-tim
f,.hctlon Of tﬂe spring in saicl arm.

. In a chain machine, the combination
of a chute adapted to hold a series of links
therein; a rotatable main snaft; means op-
erated from the main shaft to remove from
tiie chute s
rier pivotally mounted ot one end and adapt-
ed to move mto alinement with said chute
and to receive therefrom a link; a mechan
ism for umting inks to form a chamn; and
means for (}smllgutmﬂ' sald link carrier from
1ts sa1d position into a position contiguous to
sa1d Iimk-unitine mechanism to deliver said
Iimk ther eto

6. In a chain.machine, the combination
of a limk carrier, an extensible head mounted
thereon and suitable to hold a link; and a
spring mounted on the hnk ecarrier and
adapted to hold said head m an extended po-
sition substantiaily as and for the purpose
Sp{{‘(}lﬁed , .

. In a chain machine, the combination
0[’ a limk carrvier having two opposite shoul-
ders and an intermediate longitudinal tongue
which has a longitudinal Sl{}t an extensible
head having a link-h Cldmu orifice at 1ts
outer end and which is pr ovided with a lon-
gitudinal slot arranged to receive loosely
said tongue; a pin e*&*tendlnﬁ through said
head from side to side and passing tmougn
sald tongue slot and a spring normally hold-
in its extended p(“*Sltlf‘Il
Tn a chain machine, the combimation
longitudmally mfw.«_ulale carrier bar,
mounted shuﬂhl}r on & support: means for
orving to said carrier bar a longitudinal re-
CIDIo L—&Llﬂ“ movement; an nbulbt(m* link
carrer mounted at the end of the said car-
rier bar upoen a pivet; a gear mounted on the
oscillatory link carrier cencentrically- with

saild pivot; and a hpnnw—{mtum ol TacK gear

upon a support and meshing witiisaid gear.
9. In a chain machine, the Cf;l"lblllﬂtl(}n
2 longitudinaliy mova ble carrier har slid-
aole upon a support; means for giving to
sald carrier bar a lengitudinal recipr oc&tlon
an cscillatory link carrier mounted at the end
of the sard carrier bar upon a pivet; a gear
mounted on the oscillatory link carrier con-
centrically wit:: said pivet; a spring actuated
rack gear upon a support and meshmg with
sald gear; a vertical chute adapted to con-
tain links and to deliver them seriatam to the
oscillatory hink carrier in a head thereor: and
a set serew in & fixed support and constitut-
ing an adjustable stop to limit the upward
travel of tie oscﬂlatoly imk carrier and to
maintain 1t in vertical alimement with the
vertical chute.
16. In a chain m.:,,('hme the combination
of a lever arm pwotullv moanted at one end
upon the bed of the machine; a shde bar

ald links one by cne; hink car-

| plvotaﬂy
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mounted upon the bed of the machine and
pivotally connected with the other .end ol

said lever arm; a block upon said slide bar; a
pivotally mounted lever arm movable in an
mward direction by said block; a spring to
alve return movement to the second named
[ever arm; & Carrier bar lonmtudmaﬂy mov-

able by the second named lever QT ; an 0S-
cillatory link carrier pivetally mounted on
the end of said mlner bar; a rack gear mov-
able by the carrier bar; and a oear fastened
on the oscillatory link carrier and rotatably
engageable with the rack bar.

]1 I'n a chamm machine, the commnaumn-

of a longitudinally movable carrier bar shid-
able on a support; an oscillatory link carrier
nounted on~said carrier bar;

2l upen the oseil
t01 imparting to sald carrier bar a lonﬂltudl
nal reciprocating movement; arack gear slid-

-able upon a suppmt held thereto b}r SCrews,
which pass through 10110 1tudinal slots therein

mmto said su opmt and having teeth m mesh
with said gear; and a spring for giving re-
turn movement to said rack gear. -«

12. In a chamm machine, the combination

of a fixed support; two spre&ders pivotally
mounted on said support in one axial line;
means for 1mpa,1tmg to said s
latory movement in opposite directions; and
means for imntroducing a chamn link 1n regls-
tering slots of said twWo spreaders for the pur-
pose “of opening said link and bending 1ts
abutting ends from or to each other.

13. In a chain machi e, the combination
of a fixed support; an upper spreader pivot-
ally mounted on said support and having a
ver Llca,l slot near its inner end; a lowen
spreader pivotally mounted on said support

in the same axial line and having a vertical

slot near 1ts iInner end, which two slots are 1n
allnement when said two spreaders are In

their mopemtwe p081t1011 means tor enter-

mg a link into said two slots when they are
in alinement; and means for imparting to
sald spreadels oscﬂlatory movements direct-
ed oppositely to each other. |

14. In a chain machine, the combination
of a rotatable main shaft; a fixed support; an
upper spreader pivotally mounted on said
support and having a vertical slot near its
inner end; a cam pin on the outer end of the
upper spreader; a lower spreader pivotally
mounted on said support in the same axial
line and having a vertical slot near its mner
end; a cam pin on the outer end of the lower
spreader; a cam on the mam shaft adapted
to give oscillatory movement to the upper
spreader, and a second cam on the main
shaft adapted to give oscillatory movement

posite to those of the upper sprﬂa,der
15. In a chamn machine, the combination
of a tube mounted shda,bly in supports;

| means for giving to said tube k! perlod_w

atory link carrier; means

readers 08011— |

to the lower spreader but in directions op-
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iongitudina,l movement back and forth; a

‘second tube longitudinally movable in the

rst named tube and adapted to allow a
passage of the manufactured chain there-

- through; means for giving said second tube

a quarter-turn in alternately opposite direc-
tions; gripping jaws pivotally mounted at
one end of the second named tube and pro-
vided with springs adapted to keep them

0 normally spread; and closing means for sald
- gripping jaws, comprising bevel cam edges

thereon codperating with a bevel cam annu-

lar surface in the bore of the first named tube

and in contact therewith. -

16. In a chain macnine, the combimation
of a rotatable shaft; three cams fastened on

sald shait; a tube slidably mounted on sup-
ports; a palr of gripping jaws carried by said
tube; a spring on the tube adapted to hold
sald Jaws normally in open position; a slide
bar mounted on the bed of the machine and
having a limited linear movement thereon;
a lever arm pivoted at one end to the bed of
the machine and pivotally connected to said

slide bar; a cam pin on the opposite end of
sald lever arm in operative contact with the

~first cam; a spring to give return movement

30

)
&

to said lever arm; a sleeve loosely mounted
on sald tube and having on its interior sur-

' faces cams adapted to impart a closing

movement, to sald jaws; a second lever arm
pivotally mounted at one end to the bed of
the machine; a cam pin in the opposite end
of the second lever arm in operative contact

with the second cam; a pin mounted on the

second lever arm and extending loosely into

a circumferential groove on said sleeve; a

spring to give return movement to said
second lever arm; a gear upon said tube; a
bent extension from said slide bar in contact
with the outer end of said gear; a rack bar
engageable with said gear and slidably
mounted on supports; a cam pin at one end
of the rack bar in operative contact with the
third cam; a spring to give return movement
to said rack bar; a fixed support; a fourth
cam on sald shait; two pivotally mounted
lever arms operable by said fourth cam and
adapted alternately to spread and close the

ends of each chain link 1n series for the pur-

pose of consecutively uniting said links to
the chain one after another; two other pivot-
ally mounted lever arms adapted to codper-
ate to hold a link and then to separate there-
from; a spring between the tail ends of said
last named lever arms and fastened to each,
respectively; a fifth cam fastened on said
shait, and means operated by the last named
cam and adapted periodically to spread
apart the said tail ends, the said fourth and
1ith cams being so placed upon the shaft and

ne link while the first named lever arms are
disengaged from the link and vice versa.
in testimony whereof I aflix my signature
In presence of two witnesses.
HARRY A. STAPLES.
Witnesses:
ALFRED S. JOHNSON,
ArTtHUR P. JoHNSON.

timed that the last named lever arms engage
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