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To all whom it ma;y concern:

Be it known that I, OLIVER ARNOLD, a citi-

zen of the United States residing at Lelces-

ter, in the county of Womester and State of

Massachusetts have invented a2 new and use-

- ful Perfor atmw Mecbanism for Card-Setting
. Machines, of which the following, together

with the accompanying drawings, is a speci-
fication sufficiently full, clear, and exact to
enable persons skilled in the art to which
this invention eppe1tams to make and use
the same.

My present inventmn Y elates to bhet portion

of a eard—settma‘ machine whereby the holes
are formed in the leather or card- backing

fabriec for receiving the wire teeth; and 113'

consists in & novel eonstruetmn and combi-

nation of the perforating appliances and
means for controlling and operating the per-
forator-bar and its ﬂ'ulde and in which ec-
centric circular eams are emploved for actu-

ating the said parts, the objects of my im-

provements being, first, to provide a smooth

~and positive motmn both forward and back-

ward; second, to reduce or eliminate friction
by dein away with springs in the moving
powers, and third, to afford a punching or
pricking meehamsm that can operate with a

~ high degree of speed and perfect accuracy of
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motion.
anism illustrated in the drawings, wherein—

Kigure 1 represents a side view of my im-
prm ed perforating mechanism. T'ig. 2 is a
plan view of the same.  Fig. 8 is a mde view
similar to Fig. 1, but showmﬂ* the perforators

alb retracted pomtwn ; and I‘m 4 is a trans-.
verse vertical section at line Y X on Fig. 1.

- I'he mechanism as illustrated in the draw-
ingsis mounted in a special frame of its own

adapted to be attached to the main frame of
an ordinary card-setting machine (not herein.

shown) by screws or bolts through its bed-

plate; but if in any instance preferred the

operating parts may be mounted on the card-

setting machine in any suitable manner of

attaching, the nature and operative action
of my improved devices: bemfr substa,ntlally

~as herein explained.
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- Myimproved meehanlsm consists of an end-
wise- reciprocating perforator-bar 1, prefer-
ably of rectan wular cross-section, carrying af

I attain these objects by the mech-

[

2, having the perfor a,tmg -needles or pricking-
points 3 secured thereon, and a rocking con-

troling-guide which Icall the ¢ cradlie” 4 upon

or within which said bar is arranged to slide

endmse but otherwise to move Wlbh the cra-

dle. Said cradleis centrally supported within
the frame by a shaft, journals, or pivoting-
axis d to have ver tlea,l oscillative movement.

A circular eccentric cam 6 is fixed on the op-

erating-shaft 7 and provided with connec-
- tions for imparting endwise - reciprocative

motion to said perforator-bar 1, and a second
circular eccentric cam 8 is ar 1anﬂ'ed on the

~operating-shaft and provided with connec-

tions for effecting oscillation or rocking
movement of said ﬂ'mde cradle. The sha,ft
7 may he the usual cam-shaft or operating-
shaft in the card-setting machine. The cir-

~cular cams are eceentrlc to each other, and

the connections and relations of the various
parts are such that the punches, needles, or
prick-points 3 are caused tfo rise, adv&nce
through the fabric or backing-strip, retract

ther ef1 om, and descend out of the way by a

quick, smooth and easy motion and without
shock or jar in any part of their movement.

‘The rocking guide or cradle 4 is supported
between the parts or sides of the frame 9 and
horizontally pivoted by the axis pin orshaft 5.
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which passes throu ghsuitable bearingson the.

frame, and said pin projects at one end to
form the fulerum of a lever or connecting-bar
12, the end of which is pwoted at 13 to the
~connecting-arm 14 upon the ring or eccentric
‘strap 18, that surrounds the cmn 8.

A later-
ally-projecting arm, coupling-stud, or suit-
able connection 15 unites the ecradle 4 with

‘the lever 12 in such manner that the action
of the lever imparted by cam S effects rock-
ing movement of the cradle 4. Preferably

the arm 15 has an angular end that rests upon
the lever 12 and is nmmally retained thereto

by a strong spring 16, which spring while

111&11113&111111‘1" connection allows a slwht yield
between the parts to overcome dlSCI@p&HGI@S

‘1n. movement or when the end of the rocking

cradle strikes upon the stop 17, which stop is
preferably a screw-threaded stud arranged
beneath its rear end and serves for regulat-
ing the limit of upward movement of the
pr fckin g-points orneedles 3 to bring them ex-
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one end the upwerdly-mclmed head or arm | actly into proper alinement for their advance
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through .the eard-backing fabric 19 immedi-

ately a,bove the rest 20, Whlch is the usual

rest in the card-setting machme The stop

17 is preferably made to adjust by screwing
it into the bed-plate 99 more or less.

The end of the perforator-bar 1 is pivotally
attached at 23 to the arm 24 of the connect-
ing-strap 26, that surrounds the eccentric
cam 6. The operatmw-sha,ft 7 and the cams
6 and 8 are disposed in such relation to the
parts operated therefrom that the connect-
ing-arm 14, carried by the cam 3, st&nds
neally at a rwht angle with the lever 12,
which 1t 1S pwotally attached, so that the cam
exerts a direct lifting and depressmg move-
ment of the end of said lever, which is trans-
mitted for rocking the ﬂ'mde -cradle; but the

~ connecting-arm 24: carrled by the cam 6,
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stands at an angle of about forty-five defrrees,
more or less, in relation to the horizontal or
plane of the bar 1, to which its end 1s piv-
oted. Hencea peculiar compound movement
among the parts is effected. The eccentric

~cams 6 and 8 are best peripherally grooved
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for the straps or rings running thereon, and

said straps are made suitably adj ustable for
taking up wear. The arms 14 and 24 can, if
desired, be madeeither solid or with a thread-
ed extensibleend and a check-nut1ll,asshown
on the arm 14. The head 2, which 1s carried
in rigid connection with the end of the bar 1
or sultably secured thereto, is provided at its
upper end with clamp devices or jaws 22 for
holding the perforating-punches or needle-
points 3 firmly in position therein with their
points projecting forward, as shown.

The guide-cradle 4 is best made fast to the
axis-pin 5 by a set-screw 25, said pin being
free to turn in the bearings of the frame.

In the operation, assuming that the parts
are at position, as in Fig. 1, “with the shaft 7
rotating in the dlrectlon 1nd10ated by the ar-

row, the cradle 4 is then at a position of rest |

upon thestop 17 and the prick-needlesat their
highest position. When the cam 6 is at the
position shown, Fig. 1, the angle of the con-
necting-arm 24 1elat1vely to the bar 1s at

" line 28 Then as the cams move forward one-
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eighth of a revolution of the shaft 7 the po-
smon of arm 24 changes to the line 29, there-
by moving the bar 1 and needle- holder 22
forward a suf cient distance for carrying the

‘puncher or pricking-needles 3 through the

card-backing fabric 19 over the edge of the
rest 20. Another eighth of a revolution of
the shaft and cams changes the position of
the connecting-arm to the line 30, thereby
moving back the bar 1 and holder 22 and
WlthdI‘&WIHG‘ the needle-points to the position

they oeeupied when the arm 24 was at line |

28, thus performing in a rapid, smooth, and
poswwe forward-and- backwmd motlon the
stroke necessary for effecting the perforation
of the card-back fabric. Durmn‘ the move-
ment above noted the eccentric cam §is prac-
tically executing a dwell or giving so little

]
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commodated by yield of spring 16 and im-
parting no movement to the cradle, which is

held on the rest 17. During the remaining

three-fourths revolution of the shaft 7 the
cam 6 farther refracts and returns the bar,
while the cam 8 is occupied in lowering the

bar and needle-holding head to the position
shown in Fig. 3 and in again lifting the same
in time to pelform the next perfomtmﬂ‘ a.c-
tion, this being effected by the rocking of

the eradle or crulde 4 upon its pivot- ax1s 5 by

means of the 1ever 12 in connection with the
arm 14 of the eccentric-actuated ring 18 and
the transverse connection 15. Thislowering
action of the needle-holder is necessary in

order to avoid collision therewith of the tooth

forming and inserting mechanism, as will be
underﬂtood by persons eonveraant with card-
setting machinery. The tooth forming and
bendmw mechanisms being well known and
not of my present invention 1t is unnecessary

‘to deseribe them herein.

The raising of the rear end of the cradle 4
by rocking actlon on its journals or axial
shaft 5 snnulta,neously with the rearward
movement of the bar 1 when the needles are
released from the card-backing fabric 19 de-
tracts by forward swing of the upwardly-in-

clined head 2 from the backward movement,

and the two motions united cause the pecul-
iar and desirable path of motion in which
the needles travel, as shown by dotted line
on Fig. 3. The relative location of the axis
5, together with the capacity of the cams 6
and 8,
ment and path of the needles, and since
these may be varied in their degree and pro-
portional relation 1 do not therefore confine
myself to any fixed conditions in that respect.

What Iclaim asof myinvention, and desire
to secure by Letters Patent, is—

1. Inaperforating mechamsm for card-set-
ting machines, the circular eccentric cam 6,
its ring or strap 26 having the connectmm
arm 24 in combination with the endmse—mov-
able bar 1 pivotally attached to said arm at
oneend, and carrying the needle-holding head
2 on ifts other end, the perforating-needles on
said head, a movable guide for said bar, and
means fm' moving smd guide to raise and de-
press the needle-holders, substautlally as set
forth.

2. Ina perforatlnﬂ* mechanism for card-set-

tmn' machines, the circular eccentric cam 3,

its ring or strap 18 having the connectmm
arm 14, and a lever pivotally attached to said
arm; in combination with the needle-operat-
ing bar a rocking guide therefor; and a coup-
ling device connectmt_{' sald gmde and sald le-
ver for operation, substantially as set forth.

3. A perforating mechanism for card-set-
ting machines; comprising in combination
with the frame and operating-shaft, two cir-
cular eccentric cams 6 and 8, ring-straps {or
said cams each having an arm, the oscillating
guide or cradle mounted on an axis in the

~movement to the connection 12 that it is ac- | frame, the endwise-movable perforator-bar

voverns the precise scope in move-
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slidably supported within or upon said guide
and connected to the cam-actuated arm of
cam 6, said arm approaching the plane of the
bar at an angle of about forty-five degrees,

‘more or less, a head or arm provided with

needle-holding dewces fixed on said bar, the

| perfelatmmneedles secured in said holder a

lever operatively connected with said osell-

~ lating guide, the end of said lever pivoted to
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the cam-actuated arm of cam 8, the armand

lever being at about right a,ngles in relation

to each other and a stop -rest beneath the end

of said oscﬂlatmg guide, for the purposes set

forth.

4. A per fomtmo' meehamsm for card-set-
ting machines, comprising a tubular oscillat-

ing gmde an endmse movable bar supported -
non-rotatably within and by said guide and

carrying a needle-holding head at one end,

an operating-shaft having two circular eccen-
tric cams thereon, one cam provided with a |

strap or arm pwota,lly attached to said bar,

- the other cam provided with a strap and arm

25

having a connection therefrom for rocking
said n'mde substantially as set forth.

transverse axis for vertlca,l oscillative action,

and supported laterally between the frame

sides, a reciprocating bar mounted In said

-cradle and carrying an upwardly-inclined
hea,d--with-point-holding clamp thereon, a le-

ver pivoted or fulerumed on the axis-shaft, a
coupling-stud uniting for operation said
guide-cradle with said lever, a spring yield-
ingly confining said couphnfr-stud upon sald
lever, the oper atlnﬂ'-shaft a pair of eccentric
circular cams ﬁxed on sald shaft, ring-straps
for said cams, one connected with sald recip-

rocating bar, the other connected w1t_h said
lever,
said cra,dle ﬂ'mde, all substa,ntla,lly as and for
the purposes set forth. _
~Witness my hand this 28th day of Decem-

and a limiting-stop for the swing of

ber 1899
OLIVER ARNOLD.f

 Witnesses:
CHAS. H. BURLEIGH,
_ "EnrA P. BLENUS.

5. In combination with the supporting-
frame the rocking guide- cradle pivoted on a
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