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BYRON L. COLVIN OF NORTH ATTLEBOROUGH MASSACHUSE I‘TS ASSIGNOR

TO JAMES G CHEEVER OF‘ SAME PLACE

CHAI N- MACHIN E L

SPECH ICATION formmg part of Letters Patent No. 528 076 d.ated October 23 1894
| N Apphcatwn filed Ma,reh 24, 1894 83111&1 Nol 604, 975. | (No model ) | |

To all whom it nm,y concern: SR
Be it known that I, BYyrox L. (JOLVIN of
North Attleborough, in the county of Br'lbt{)l
and State of Mdssach usetts,haveinvented cer--
tain new and useful Improvementb in Chain-
Machines; and I hereby declare that the fol-

- lowing is a full, clear, a,nd exact deseription of
the same, refeleuee bemu' had to the accom-

10

15

panying drawmbb formmg pa,rt of thlS speci-
fication.

This mventlon has 1eference to 1mpr0ve-

ments in machines for making chain-links

and in devices and mechamsms for construct-
ing chains from these links. B -
The object of the invention is to prowde 2

: chain- making machine by which a more per-

fect chain can be made than by the machmes

| -heretofme constructed.

20

- The invention consists in the peculmri
_mechamsm whereby the links are removed

from the mandrel, opened slightly, then car-
ried forward to engage the last attached link

g . ‘and then closed on to the same.

25

The invention also consists m:the novel
mechanism for holding the last attaehed link
of the eham in pOHItIOH to receive the next

" ink.

30

The mventmn also conmsts in the pecullar

take-up mechanism for taking up the ﬁmbhed

chain as the links are 3dded -

The invention still farther eonslsts in the
pecuhd,r construction of the dmvmw-mecha,n-
ism by means of which the VELI‘IOII‘% pa,rts are.
operated. |

The invention also conﬂlbts in such other
novel features of counstruction and combina-
tion of parts as will hereinafter be more fully

described and pointed out in the clgims. -

45

. to more clearly show its. construction,
- represents a vertical sectional view of the

- forming and cutting device dttdched

~link forming and cutting device.

FFigure 1 represents a pl.-_m view of the i im-
plOVE‘d chain-making machine with the link
BFig. 2
represents a front eleva.uon of the same. Fig.
3 represents an enlarged plan view of the

16“:6be a. Veltmal bectlonal view. of the Same
Hig.

chain-machine proper with the link- -carriage

~ and take-up mechanism, taken on a line T—,

FKig,
- up roll and 1ts ratehet the presser~arm bemw i

2, Kig. 6 being a flOﬂE view of the ta,ke-

-

Fig. 4lep-_

link jaws.
of the edrrla,tre, showing the means for rotat-
ing the jaw sleeves in unison, takenonaline . .
_Fig. 21 represents an enlarged
_louwlwdm@l section of the link- -Jaws, thelr
_Sleeves and the gears secured to the sleeves,

'mear ion.

taken on alinei—i, Fig. 1.
 a similar view taken on: a line 9—), Fig. 1,

shown in Vertlcal eross- sectlon Flg. 7 rep-

..............

Iesents 9, eross-sectional view tdken on & line-

A==l FI;?.,‘. 5. Fig. 8 represents an elevation

and an end view of the chain holding and
rotating device removed from its bemmw -
Fig. 9 represents a eross-sectional view taken
;fon a line b—b, Fig. 5. Fig. 10 represents a

similar view taken on a llne c—e, Hig.
looking upward. Fig. 11 leprebents a V&aI‘l)l-
- leal sectlondl view taken on a line g—g¢, Fig.
12 represents an enlarged bottom -
view of the chain-holding devme and the

5, and

9. Fig

jaws for holding the Ohd.ltl from moving up-

ward when a link is being attached, Fig. 13
| being an enlarged vertical sectlorml view of
| the same showing details.

sents a plan view mk_eu on a lme c— ¢, Fig.

ing a rear view thereof.

meehdmbm for operating the same.

Fig. 14 repre- -

5, looking downward.  Fig. 15 represents a -

f.front view of the link cmma,tre, Kig. 16 be-
Fig. 17 represents a .
| cross-sectional view taken on a line h—h, Fig..
14. 'Fig. 18 represents a view, de‘B[V in sec-

| tion, on lme d—d, Fig. 5, of the carriage show-
ing the link opening. and closing jaws and the
Fig. 19

5 l

represents a top and a side view of the arms -

by means of which pressure is applied to the |
Fig. Z’Olepresentsaseumo:ml view
80 -

e—e, Kig. 5.

the jaws being shown in the act of closing a

_.lmk Fig. 22 represents . a cross- -sectional
| view of the same showing the mannerin which -

the jawsare keyed to their sleeves against in- _
dept—md@nt rotation but allowing free recip-

Fig. 23 represents a cross sectional
view of the car riage taken on line f—f, Hig.

5, Fig. 24 beiug a vertival section of this por-~ -

tmn of the carriage. . Fig. 25 represents a face

duve-shat‘t and the cam, thW[l in Fig.

Wlth the cam bedamtr-fmme and its wnnect-

Fig. 95 o

view of the ean by means of whichand acon- .

‘necting rod the carriageis lelpl’ULdEeii
26 represents a_cross-sectional view of bhe}
25,
- Fig. 27 repreaents -

ICO

‘ing rod, Fig. 28 bemw ----- a cross-sectional view.
of the same. laken ona llne k—-—-k [‘:g L. Flg
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29 is a eross—-seotiona,l view taken on a line
[—I, Fig. 1.

Fig. 80 represents a similar view
taken on a line m—m, Fig. 1.

Similar numbers a,nd letters of reference
designate corresponding parts throughout.

In the drawings 40-represents a substa,ntld,l
base at the rear of which are the bearings
41—41 in which the drive-shaft 42 is jour-
naled. On this shaft is mounted the drive-
pulley 43, the balance or hand- wheel 44, the
gear 49, and the cams 46, 47, 43, 49 and 50,
which will hereinafter be more fully. de-
gseribed. On that end of the ba,be at which
the gear 45 1S secured on the drive-shaft is
fastened the bracket 51 having a horizontal-
collar 52 in which the tubular-shaft 53 is rig-
idly clamped by the set-serew 54. The outer
end of this shaft has a shoulder 55 in which
the sef-screw 56 works and the inher end is
furnished with the pin 57 extending inward.

Reelprocally supported within the outer

end of the shaft 53 is the tubular-shank 58
of the mandrel 59, this mandrel being of a

cross-sectional ehape corresponding to that
The tubular-shank 58

of the proposed links.
is furnished with an internal eorew-thlea,d
and in the outer surface is fmmed a groove

60 in which the plain end of the eetnsorew 56

engages to prevent the rotation of the man-
dlel whlle the outer end of the mandrel is
sllfrhtly spread to prevent the too ready re-
moval of the links. The &dJllStlI]W-SOIBW 61
engages the tubular threaded portion of the
shank 58 and hﬂe, at its outer end, a knob 62
by. which: it is turned, the reciprocation of
the same being prevented by the pin 57 en-
n'agmfr the groove 63 in the shoulder 61,

Jomnaled on the shaft 53 is the tubular--

sleeve 65 of the reel-plate 66,and in turn the
reel-plate 67 and the sleeve 63 are mounted
on the sleeve 65, while the gear 69 is keyed
to. this sleeve 65 and 1nte11neshes with the
drive-gear45. 'T'he reel formed by the plates
66 and 67 and the sleeve 68 is adapted to re-
ceive the wire R, which, passing through a
tension-device 70 in the reel -plate 66, is Dent

around the mandrel, or arbor, 59 as the reel
and the wire are rotated thue colling the

wire around the mandrel at the base of the
same, these coils advancing along the man-

drel as each coil is added untll the coils are

presented to the cutting-device to be sepa-

rated into links S—=8.

The cutting-device is mounted on the base

plate 40. This
base 71 has a Veltlc.:bl socket 1In whloh the

71 which is eecmed to the

member 72 having the enlarged shoulder 73
is. ad]ustobly seoured by a set-screw 74, The

upper portion of the member 72 is branched.
to form the bearings 75 and 76, and in these

bea.rlnn's 18 horlzontally JOU[‘I]::LI@C]. the shaft
77 carrying the saw-cutter 78 at one end and
a balance-wheel 79 at the other, while be-
tween the bearings the driving-pulley 80 is
secured, this pulley being driven by a belt
from a connter—eha,ftt The saw, or cutter, 78 |

is located in the vertical, axial pla,ne of the i

‘the bottom of the block.

“the

ceured.

mandrel 59 and is partially covered by the
dust-shield 81 supported from the bearing 75.

Secured to the plate 40 is the raised tmek
82 which is supported by the brackets 83 and

84 .and extends between them, being fur-

nished with the adj ustable-stop 82, (n this
track the base 85 of the link carriage trav-
els. The base 85 is formed by a bloolz; in the
under portion of which a transverse slot 36
is formed to receive the track 82, being se-
cured from lifting by the plate 87 borewed to
Througn the cen-
ter of the baseis a vertical bearmw in which
pivot 88 is secured. On '[hlb pivot 18
journaled the horizontal gear 89 having a
contracted pomon on. its under side whloh
is recessed in the upper sarface of the base
85. In the rear side. of the. base is formed
the dove-tailed groove. 90 and depending
from the plate 87 is a pivot 91 on which the
lever 92 is pivoted. . In thedove-tailed groove
is movable.the slide 93 having the raised. stop
94, and secured to the fro 1t of the base is
the ounide-member 95, in which the arm 96 of
the roller bearing 97 is free to move.. On
this arm 96 18 a ra,tsed collar 98. in thh is
mounted. the serew 99. .On the upper rear
corner of the base 35 1s. secured the adjust-
able stop 100, and mounted in guides at one
side of the upper surface of the base is the
rack 101 the teeth of which engage the gear.

The outer end of this rack has a pwot 102
which enters the slot 103 of the lever 104

" The carriage is formed with a casing hav-

ing a bottom 105, to which the gear 89 is se-
oured by screws, and the sides 106 and 107,

Between these sides is secured the frame 103
having a ecover 109 which is furnished with a
oentml transverse guide-slot 110 in which
the arm 111 having the contracting cam-slot
112 is movable, the slot being partmlly COV-
ered by a plate. In the front and rear walls
of the frame 108 are journaled the shafts 113
and 114 each having oppositely-disposed en-
larged portions Whtoh are geared together so
tha.t the rotation of one Sh&tt will be oonveved
to the other. . On the outer end of the shaft
1131is fastened the depending-arm1l5adapted
to be struck by the stop-screw 99, and on the
opposite enlarged end 18 a similar arm 116
having a seu'lnenta,l gear 117 and adapted to
be stluck by the extension of the slide 93.

' On the front end of the ehefﬁ 114 is the seg-

mental-gear 113.

Monnted on the oeulaﬂ*e is the hnk U‘rasp
ing device. This consists of the rotatable
eleeves 119 and 120 which are journaled in
the bearings 121 and 122 secured to the top

109 of the carriage and carry the reciprocal

spindles 123 and 124 to the inner ends of
which the 0‘1nsp1nﬂ' jaws 125 and 126 are se-
The inner ends of the sleeves 119 and
120 heve the collars 127 and 128 which ex-
tend over the inner ends of their bearings.
To the outer end of the sleeve 119 1s. fas-
tened the semnentdl—ﬂ"em 129 which inter-
1neshes with the seementol-ﬂ*ear 118 of the

ofe!
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~ shaft 114, In hke manner the seﬂ'meutal-

gear 130 is secured to the outer or rear end

~ of the sleeve 120 and engages the gear 117 of

“theshaft 113. The sleeves 119 a,nd 120 have

I0

also internal longitudinal grooves in which
the ribs 131 and 132 of the spindles 123 and
124 are free to reciprocate, but prevent the
independent rotation of either.

etsin which the spring-operated plangers 133
and 134 work, These plangers bear against

~ each other and have a tendency to press the

- spindles apart.

conical-pins 135and 136 bear. These pinsare
adjustably secured in the ends of the arms
137 and 138 the main portions of which are

- movably mounted in guides 139 and 140 fas-

tened to the top of the carriage. These arms
have at their inner ends the dependmﬂ' studs,

~ or ends, 141 and 142 Whlch enter the double

~cam 112 of the lever 111 and are drawn to-

‘gether by the 1nwardly-extendmﬂ' sides of

the slot when this lever is drawn outward
until the narrow portion 112’ of the cam is
reached. Between the ends of these arms

137 and 138 islocated a spring 143 which par-

~ tially enters a socket in the end of each arm
~ and tends to sepamte the arms when the

30

studs 141 and 142 are in the large portion of'

- the cam 119,

On the rlght hand pmtlon of the plate 40

1s secured a block 144 elevated above the

35

- track 82 by a bracket and having a dove-

tailed groove 145 in its upper surfdce From

the central portion of this groove the veltleal- |

 slot 146 is cut through the block, while mov-

40

45

able in the groove is the membex 147 of the
plate 148 havmﬂ' a pin 149 which extends

‘through the slot 146 and is engaged Dby the

slot 150 in the lever 151,
secured the guide-plate 152 having its inner

side open and being partlally cut away to

form the hook- shaped end 153 and an opening
into which the free end of thelever111 having

the pin 154 may swing inwardly, while the
guide- plate may be moved for the length the

L thlS opening without acting on the lever 111.

Intermedmte the track 82 and the drwe-

" shaft is secured the lonﬂ‘ltUdlﬂdl bar 155 to
~ which the levers 92 a,nd 151 are pivoted.

This bar is on a plane with the lower surface

~ of the lever 151, but the forward end of the

~ lever 92 is bent downward to bring it in a

~'earriage base.

proper position to engage the pin 91 of the

156 which is free to follew in the cam-groove

60

157 of the cam 46. This groove is so shaped
that at one revolution thereof the lever 92 will

~ beswn ng sidewise carrying the link car riage

to a position where the jaws 125 and 126 may

5 engage the outermost link on the mandrel 59

65

and then returning the carriage to place.
The lever 151 hdS a member 158 extending
nearly at right angles therefrom.

ber has a slotted end in Wthh the pin 159 )

The inner
ends of the spmdles are furnished with sock-

. In the outer ends of the spin-
- dles are formed conical sockets 1n which the

The rear end of this lever 92
'eurves upward, being furnished with a pin

‘This mem-

‘the lever 92.-
-having passed the dwell in the groove 163 the
plate 148 will be thrown backward to the limit
of the slot 146 and the
~gaged by the hooked end of the plate 148 be-

| _revolutmn

of . the reclproca,tmg-bar 160 enn'aﬂ'es

e

The

reclprocatmg bar is SUpported in a gmde 161 '
which is secured to the bar 155 and has a
roller-bearing 162 which follows the groove

163 in the cam 50, this cam-groove being
‘shaped to first carry the pin162and the bar 160

sharply outward, then dwelling for about one- e

quarter revolutmn of thedrive- shaft and mak-
ing a quick return, the effect being, through

the lever 151, to reciprocate the plate 148
first toward t,he left when the end of the plate
152 bearing on the pin 154 throws the lever

80_.':'

111 in the same dlreetmn bringing the wider

portion of the cam- -opening 112 opp051te the
lugs, or ends, 141 and 142 of the arms 137 and
-138 and. allowmn' of their separation by the -
Spring 143. The dwell of the cam-groove 163
- now bemﬂ' reached by
change wﬂl oceur untll the carriage has bean'
moved forward in position to secure a link by
At this time the bearing 162. '

the bearing 162 no

pin 154 will be en- =~

ing drawn back sufficiently that the cam- -

opening 112 may act on the lugs 141 and 142,

dmwmﬂ' them together to partla,lly close the
jaws 125 and 126 and thereby grasp a link,
‘the final portion of the revolution of this - o
cam-groove 163 acting to move the plate 148

-again slightly forwa,rd to release the pin 154

from the hook- end 153 so that thls end of bhe

| ]ever 111 may be swung outward.

‘The slot 103 in the lever 104 1s as 10110' as .

As

When the earriage

95

jNele

the necessary traverse of the link carriage
‘and this lever has a member 164 movable in

‘a guide 165 which is secured to the bar 155,

_On the end of this member is a roller- bea,rmn'-
‘166 which enters the cam-groove 167 in the'
To the pld,te 148 is | surface of the cam 48 and is operated thereby
i to reciprocate the lever 104 at the time when
the cam 50 has finished its revolution.
the lever 104 is reclploeated backward the
| rack 101 is-also drawn in that direction and
acting on the gear 89 rotates the same and
with it the lmk carriage for a one quarter
‘This is accomplished just asthe
carriage starts on its backward traverse and
18 flee of the mcmdlel 59.

ITO

15

is rotated for a one quarterturn the arm 116

strikes the stop 100 and is swung backward,
the segmental-gear 117 heing thus caused to
act on the gear 130 to pa,rblally

rotate the
_sleeve 120 :zmd the spindle 124 in the direc-

120

tion opposite that mdleated by the arrow in '

Fig. 16. At the same time the movement of

the arm 116 partially rotates the shaft 113,

and through the central gears this rotation is

transmitted to partially rotate the shaft 114

25

in the opposite direction, the gear 118 on this

'shafl; acting to rotate the gear 129 and with

it the sleeve 119 and the spindle 123, the re-

sult being to twist the ends of the hnk which
is held betweeu the jaws, in these opposwe

I3

.dlrectmns thus opening the link while it is .
held in L & dlreet llne Wlth the last formed llnk
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As the carriage is rotated by the rack 101 the |
lover 111 swings outward to the position }

shown in dotted lines in Fig. 14, The action
of the cam 46 on the lever 92 now brings the
carriage back to its original position, the
track .82 guiding . the carriage in a straight
course until the open ends of the link S, held
in the, jaws, are brought within the link T,
last added to the chain. The further revola-
tion of the ecam 48 will now throw the lever
104 and the rack 101 forward, the gear 89 will
be rotated in the same direction and the car-
riage will be moved to the same extent. The
arms 115 and 116 striking the stop 99 and the
elevated portion 94 of the slide 93 will cause
the rotation of the shafts; 113 and 114, the
gears 129 and 130, and the sleeves 119 and
120 with their spindles 123 and 124 to twist
the open ends of the link back into one com-
mon plane, the next operation being to re-

lease the 'ink from the jaws, as previously | en
“ing of a link held from undue upward move:
-ment by the jaws.
this chain-guide is the gear 193, and 1n the
“upper surface of the plate 191, at one side,
‘is the guide-slot 194 in which the slide 1951s

described, by the forward movement of the
plate 152 against the pin 154, . . -

The mechanism for forming the link, its
taking up by the earriage, the opening of .1ts
ends and their final closing on the last formed
link, having thus been described, it will be
found necessary in a complete automatic ma-
chine that provision be made to hold the last
added link rigidly, in a position to receive
the next link, as well as for both taking up
the chain and giving it a one-quarter turn as
each link 18 taken up.

_To the front portion of the plateﬂ.éol 18 Sé-_H

cured the bracket 168 having a vertical mem-
ber 169 and a horizontal member 170 which

overhangs the link carriage: . Through the |

center of this horizontal member is a vertical

" bore in which the chain-guide 171 is free to

40

45

D3

6o

rotate. In the under side of this member is
formed a transverse dove:tail groove 172 and
through the remaining thickness of the mem-
ber, above the center of the groove, are the
slots 173 and 174. In the groove 172 are
movable the slides 175 and 176 each having
a pin 177 and 178 extending through the slots
173 and 174 and for a distance above the sur-

face of the member170. Attheinner ends of

the slides 175 and 176 are formed depending-
jaws. 179 and 180 adapted to grasp the upper
portion of a link,and above these are formed
semi-conical recesses 181 and 182. In the

upper surface of the member 170-1s a recess |

which forms a bearing for the cam-plate 13.
This plate has a central vertical perforation

through which the rotatable chain-guide 171
extends and is supplied with cam-slots 184
and 185 in which the upper ends of the pins
177 and 178 are engaged. On the cam-plate.
is.an arm 186 which is pivoted to the forward

end of the connecting-rod 187. DBy the recip-
rocation of this rod the cam-plate is rotated
and it is evident that the pins 177 and 178
following in the cam slots of the plate will

be somoved that during the partial rotation

of the cam-plate to and fro they will be sep-

“arated or moved toward each other thusopen-

528,076

ing and closing the jaws 179 and 180. On
the side of the member 170 are secured the
suide-screws 188 and the plate 189 serving
as a guide for the slotted end of the arm 190.

VA,

Secured to the upper portion of the mem-

ber 169, by a bent portion, is the plate 191
which extends above- the cam-plate 183.
Through the center of this plate isavertical
bore located in a line with the bore of the
cam-plate 183 and of the member 170, In this
boreand extending downward is the rotatable
chain-guide 171 having a bore shaped to cor-
respond. to the cross-section of the completed
chain, in this case being cross-shaped. The
lower end of the chain-guide is conical in
shape to correspond with the conical recesses

‘in the slides 175 and 176 when they are closed
together. Pendent from this lower end are
the four fingers 192 in the openings between

each pair of which the jaws 179 and 180 may
enter, these fingers preventing theside swing-

At the upper portion of

free to move. Tothisslide issecured the rack
196 by means of which the gear 193 and its
chain-guide are rotated. On the slide 195
are mounted the adjustable stops 197 and
198, and extending from the rack-member 18
a pin 199 extending through the slot 200 at
the upper end of the bentlever201. Thislever
is pivoted to the side of the member 169 of
the bracket. 168, being pivotally connected at

itslower end with theend of the Lever-avm 202.-

The arm 190 forms the upper part of a
frame having vertical-bars 203 and 20%
against which the cam 47 alternately bears to
reciprocate the frame, the lower member 205
of the frame being movable in a guide-slot
206 formed in the surface of the plate 40.
To the arm 190 is pivoted the connecting-rod
187 which is adjustable as to its length and
at its forward end is pivoted to the cam-arm
186, the cam 47 being so shaped that the
frame will be driven forward and backward
during one revolution of the drive-shaft 42,

the forward movement of the frame and the

consequent partial rotation of the ecam-plate
183 to open the jaws being accomplished im-
mediately after the jaws of the link carriage
have released the link. The lever-arm 202
forms part of the lever 207 which is recipro-

cal in a guide 208 secured to the end of the

track 82 and to the bar 155. At its rear end 1t
is provided with a pivoted-shoe 209 which fol-

lows the cam-groove 210 in the cam 49 being

of a length slightly greater than the width
of this groove, the traversiug of this shoe
through the entire path of this cam-groove
requiring two revolutions of the drive-shaft,
the bearing and its lever 207 being driven
forward on the first quarter of one revolution,
then dwelling for the remaining three quar-
ters of the revolution while the link 5 iy be-
ing brought to position and clamped to the
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last added link T.
drawn back for one quarter revolution of the

cam and then dwells for the remaining three

~quarters while the same process is repeated.

To the plate 191 is fastened a base 211 one
edge of which overlaps the rack 196 and on
this base are mounted the side- -plates 212 and
213 in which the shaft 214 carrying the take-
up.roll 215 is journaled, the outer end of this
shaft being furnished with the ratchet-wheel
216. In the side-plate 213 is formed a hori-

- zontal dove-tail groove 217 in which the cor-

o 15

20

responding slide 218 is free to move. This

slide is furnished with an upwardly-curving

member 219 and a depending-arm 220 whlle

‘the member 219 extend the oppositely-beveled.

sprmg—operated pawls 221 and 222 for alter-
nately engaging the teeth of the ratechet 216
as the slide 218 is reciprocated through con-

 tact with the stops 197 and 198 on the slide

S _
| tinuous recess 223 adapted to receive the
chain which is held in place by a presser 224

- 195 when this slide is opemted by the lever
201 to rotate the take-up roll and thus draw

the chain upward.

1In the face of the ta'ke -up roll 115 1s a, eon-

~ pivoted on a shaft ‘between the side-plates

30

- end thelem the mandrel 59 having a ba,sef
furnished Wlth a threaded socket movable in
the bore of the shaft, an ad;mstmcr device
having a screw for engaging the threaded
‘socket of the.mandrel ba,be and a feed-drum
‘rotatably mounted on the Shaft of a base se-
cured at one side of the mandrel a post 72 |

40

45

- shaft and sup

21Zand 213 and having rearwardly-extending
pins 225 which are enﬂ’awed by the adjusting-
screw 226 also pwoted at 1ts Iower end be- 1 |

o | a traversable base, a stop mounted thereon,
-and a slide mova,ble 1n a guide slot in the rea,r'

tween the side-plates.

Having thus desecribed my mventlon I
~claim as new and deswe to becure by Letters'.
35 Patent— -

1. The eombmatlon w1th a supportmﬂ'
bracket; the tubular-shaft 53 secured at one

adjustable vertlcally in said base and having

bearings at its upper end, the shaft 77 jour-
naled in said bearings, a drwe-nulley on said
- shaft, the cutter 78 secured on the end of the
ported above the mandrel, and. | -
y the dust-shield 81 supported on rods eztend
“ing from one of the shaft bearings, as de-

seribed.

2, Inachain- machme,the combmatlonmth

S a llnk -carriage furnished with bearing sleeves

55

at opposite mdes thereof, sleeves rotatable in
: said bearings, spindles reciprocal in. sald

sleeves but held from independent rotatmn

. and jaws for grasping a link mounted on the

- inner-ends of the splndles, of means for ro-
ta,tmn' the sleeves in opposite directions, de-:
vices fm moving the spindles inward, a,ndj
- springs for sepmatlmF the same. When re-:

| leased.

65.

3. Inachain-machine,the combmatlonmthli '
a traversable base, a pin extending from the
lower portion of the base, a pivoted lever hav-
- mg a,t its forward end & slot in whlch sa,ld.

'lhe levm 207 is then

pin enters and prowded at 1ts re&r end w1th

X:! bearmg—pm and a rotatable cam having a .

cam- -groove in which the bearing-pin of the...
‘lever engages, said cam-groove being shaped
‘80 that the followmn' of the bearing- pin will
‘vibrate the lever horlzonta,lly, of a carriage
-rota,tably mounted on said base, and mech-
anism secured - 1:0 smd carriage f01 crraspmﬂ'
_a, link, = - |
4. Inachain maehme theeombmatlonmth
a traversable base, ashafb vertically mounted
‘therein, a trea,r;joumdled on the shaft, a guide

~on the upper surface of the base, a toothed

:

mechamsm carned thereby
link.

. 5. Inachain- machme the combination w1th B
‘a traversable base, and stops carried by the -
base, of.a carriage rota,ta,bly mounted on the
base pamllelshafts Journaledin the carriage =
| and. furmshed with intermeshing gears, a de-
| pending arm secured to the outer end of one

70 -
75

80
rack movablein said guide and engaging the

gear, and means for reciprocating the rack,
~through the slide 218 and the upper end of |

of a link-carriage secured to said gear, and

for grasplmg a

shaft and adapted tostrike the stops carried

by the base when the carriage is rotated,

Jaws mounted on rotatable spmdles at the S
upper portion of the carriage, and means for

conveying the rota,tlon of the shaft ‘i:0 the
‘spindles, -~ |

6. Inachain- machlne the combmatlon mth e

00

portion of the base and having an upward

3 extension,of acarriage rotatably mounted on

the base, pamllel bh&ft*a journaled in the car-
riage and farnished with intermeshing gears,

an arm, seeured to the rear end of one shaft,

105 |

ha,vmﬂ' a gear atitsupper portion and dda,pted -

to be mtercepted alternately by the stop and

sleeves journaled in a line ou said cdrrla,ﬂ'e,

a gear on one of said sleeves for engagingthe
gear on the arm, spmdles mounbed in’ smd'

sleeves keyed against mdependent rotation,

the upward extension of the slide on the base
as the carriage is rotated back and forth,

and jaws seeured to the _mner ends of the o

| spmdles as described.

7. Inachain- machme,the combln&tlon Wlth

‘a track, an adjustable stop secured thereto, a

base traversable ou the track, means for trav-

fI I5

ersing the base, a slide, movable in a slot, in

the rear face of the base, havmg an upward

‘the stop on the track, a guide secured to the

front face of the ba,se, a slide movabletherein,

an adjustable stop secured - thereto, and a
roller-bearing journaled in the end thereof

rotatable mechamsm carried thereby foropen-
ing the link, and pivoted arms adapted to op-

..emte said mechamsm and to be operated by - |
the sliding stops of the base. |

3. In acham machine, the combma,tlon Wlth

8 carr lage bearmgs mounted thereon in line,
sleeves journaled in these bearings and held =
agamst reclprocabwn, spmdleb reclprocally 8

._135“I

00

95
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I20
extension and adapted to be intercepted by -

125
of a earriage robata,bly mounted on the ba,se, R
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mounted in the sleeves and keyed against in-
dependent rotation, jaws secured to the inner
ends of the spindles, and spring-actuated de-
vices for exerting an outward pressure on the
5 spindles, of a guide on the upper surface of
the carriage parallel with the spindles, arms
movable in the guide and having bent ends
extending over the outer ends of the spindles,
bearing-pins mounted in theends of the arms
1o and bearing on the spindles, and mechanism
for drawing these arms together.
9. In achain-machine, the combination with
a carriage,spindles carrying jaws reciprocally ‘_
mounted thereon, arms movable in guides
15 having downwardly-extending inner ends

and bent outer ends which extend over the |

outer ends of the spindles, and bearing-pins
mounted in these ends and bearing against
the spindles, of a lever movable in a guide-
20 slot having at one end a cam opening adapted
to engage the downwardly-extending ends of
the arms, a pin on the outer end of this lever,
a sliding plate movable in a guide at a dis-
tance from the carriage having a hook-shaped
2¢ end and a bearingend.
10. In a chain-machine, the combination

with a traversable base, of a carriage rotat-
ably mounted thereon, oppositely rotatable
jaws reciprocally mounted on-the carriage,
20 and means for rotating and reciprocating the
same. . I
11. In a chain-machine, the combination
with a base traversably mounted, a pivoted
lever for traversing the same, a drive-shatt,
35 and a cam for operating the.lever, of a car-
riage rotatably mounted on the base, a gear
secured to the carriage, a rack for engaging
this gear having a pin at its outer end, a
lever having a slot longer than the traverse
40 of the base in which the pin on the rack en-
gages, and a cam mounted on the drive shaft
for reciprocating this lever. o |
12. In. a chain-machine, the combination
with.a carriage, the shafts 113 and 114 jour-
45 naled therein and having intermeshing gears,
oears secured to the ends of the shafts, an
arm secured to one of the shafts, and means
for operating the arm, of the sleeves 119 and
120 journaled in horizontal bearings on said
so carriage, gears on these sleeves which inter-
mesh with the gears on the ends of the shafts,
the spindles 123 and 124 reciprocal in the
sleeves and held from independent rotation,
jaws on the inner ends of the spindles, and
s5 means for reciprocating the spindles.

13. In a chain-machine, the combination
with a link frame, a carriage for conveying
the linksto points of attachment to thechain,
and means for closing the link, of a chain-

60 guide having pendant fingers for preventing
the swaying of the lower end of the chain,
and separable jaws adapted to prevent the un-
due upward movement of the chain.

. ' e .

14, In a chain-machine, the combination

65 with a carriage provided with means for clos-

ingalink, of aplate extending abovesaid car-
riage and having a transverse groove in its !

| lowersurface,a vertical rotatable chain-guide
extending through a perforation in said plate,

slides movable in the groove and furrished

the chain-guide extend.

~15. In a ehain-maehine, the combination
with a horizontal plate having a central ver-

“tical perforation,a transverse guide-slot, and

lateral openings extending between the
oroove and the upper surface of the plate, of a
chain-guide having a suitable bore, a conical

ondand depending fingersrotatablein thecen-

tral perforation, slides movable in the guide-
slot having depending jaws and concavities
into which the conical end of the chain.guide
fits, pins secured to such slides and extend-
ing through the lateral openings, a cam plate
supported on the upper surface of the hori-

zontal plate having cam slots in which the

ends of said pins extend and a central per-
foration for the chain-guide, and means for
partially rotating the cam. o

- 16. In a chain-machine, the combination
with a link-forming device, and a link -at-

| taching device, of the chain-guide 171 jour-

naled in a vertical bearing and having pend-

ent fingers 192, and means for preventing the

undue upward movement of the finished
chain. | - | o

~ 17. In a chain-machine, the combination
with a chain-guide vertically journaled in a
bearing and having a gear at its upper por-
tion, separable jaws inclosing the lower end
of the chain-guide, and means for operating
the jaws, of a rack reciprocal in aguide and
engaging the gear of the chain-guide, and
means for reciprocating the rack.

18. In a chain-machine, the combination
with a rotatable chain-guide, separable jaws
partially inclosing the lower end thereof for
preventing the undue movement of the chain,
and means for operating the jaws, of a take-

up mechanism supported above the chain-

guide, and weans for operating the same in
unison with the separation of the jaws.
19. In a chain-machine, the combination
with a horizontal platesupported ona bracket,
a slide reciprocally mounted thereon, stops
gecured to the slide, and means for recipro-
cating the slide, of a take-up device journaled
in bearings and having a ratchet, a plate re-
ciprocally mounted and having an extension
adapted to be operated by the stops on the
slide, and oppositely operating pawls carried
by the plate and adapted to alternately en-

cage the ratchet. = R
20. In a chain-machine, the combination
with the plate 191, the slide 195 reciprocally

es mo _ 70
with pendent jaws between which portions of

75

30
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115

I120

125

mounted thereon, the adjustable-stops 197

and 198 secured to theslide, a take-up device
actuated by said stops, a pin extending from
the slide,and the bent lever 201 having a slot
at its upper end with which the pin engages,
of the lever 207 reciprocally mounted having
at its rear end the bearing 209 and pivotally
connected at its forward end with the lever
201, the drive-shaft 42 journaled in bearings,

130
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and the cam 49 having the cam-groove 210

with which the shoe 209 is engaged. o
- 21. In a chain-machine, the combination
with side plates one of said plates being far-

nished with a horizontal guide-slot, a shaft
~Journaled in said side plates, a take-up roll
- -mounted on the shaft between the side plates,

and a ratchet secured to the outer end of the
shaft, of a plate having a slide movable in

sald guide-slot and provided with two oppo- | .
~sitely acting pawls for actuating the ratchet, |
- and means for reciprocating this plate, as de-

" sceribed.

22, In a chain-machiné,' the -combinatio’n; |

Journaled therein, and the take-up roll 215

| having the chain-groove 223 mounted on the

shaft, of the presser 225 pivoted between the
' side plates and bearing on the take-up roll,

~ In witness whereof I ha,v_e" he:éhnto se‘"tm_my

;handﬂ- .

Witnesses:
- "HENRY J. MILLER,
- M. F. BLIGH..

| with the side-plates 212 and 213, the shaft214 15

and means for adjusting the same, as de- z0

 BYRON L. COLVIN.
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