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To all whom it MY CONCETI:
Be it known that I, ROBERT GARMANY Mc-

- CrRUM, manufacturer, a subjoct of the Queen

of Gr eet Britain and Il eland, residing at Mil- |
ford, Armagh, in the eounty of Alma,n*h Ire- |

| lend, have invented certain Improvements in

- Jacquard-Machines, of which the followmfr is
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Apparatus for Preparing Cards for Use in

a specification.

My invention relates to apparatus for pre-
paring cards of paper, cardboard, metal, or
other suitable substance, such as are used in
jacquard-machines for weaving; and the ob-

- ject of my invention is to provide an arrange-
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ment whereby electricity can be efficiently
and practically used as the motive power for
selecting the punches in the properorder for

making the required perforations in the said

cards. I have heretofore endeavored to at-
tain this result by employing movable elec-

- tromagnets the cores of which were fixed in

the said electromagnets and were energized

- to attract armatures adapted to control the

__ 30'

‘operation of the punches; but owing to the
limited space which is available in card-

punching machines I found it impossible to
use electromagnets of a size sufficient to exert
the neecessary power, as they would have oc-
cupieda prohibitive amount of space. Ihave
found, however, that if in place of such elec-
tromagnets fixed solenoids be employed which

~ act upon movable cores passing through them
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and connected to the punch-controlling de-
vices ample electrical force can be obtamed

in the very limited space which is available. .

. According to my invention, therefore, I con-
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struct the selecting devices of a series of sta-

tionary solenoids the core of each of which
1s formed in two parts in operative connec-
tion, one with a swinging frame and the other

with one of the bolts which lock and release |

the punches, the arrangement being such that
the perforation or non-perforation of the card
at any particular part or parts will depend
upon the particular solenoid or solenoids en-
ergized, this selective energization being pri-

erlly controlled by a momble eleetrleelly-
conductive pettern-surfa,ee

In the accompanying. drawings, Figure 11is

-a sectional elevation of a machine embodying

my invention; and Fig. 2 represents, on a

| larger scale, one of the solenoids and its ad-
juncts and a connecting needle and hook.

LA, Pig. 1, is the main driving-shaft, on
which are fixed the cam ¢ and other cams or
ececentries hereinafter referred to, but not

-shown in the drawings, for working the va-

rious parts of the machine. _
- B is a fixed punch-block holding and guid-
ing the punches b for ]:_)e1fomtlmT the eerds
Ci is a perforated plate through which the

lower ends of the punches b pass and which

is carried at the upper part of a frame C?,
provided at its lower part with an antifric-
tion-roller ¢, which bears upon the cam «a.
The frame C? is provided with either two ribs
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or projections ¢* (only one of which is shown

in Fig. 1) or a second perforated plate or
frame for supporting the upper portion of an
endlesschain D, each link of which is adapted
to receive one of the cards to be punched.
The frame C? is mounted so as to be capable
of reciprocating vertically in a fixed frame K,
which at its upper part supports the before-
mentioned punch-block B.

To the rising-and-falling frame (2, I secure

‘brackets ¢ 04 the former carrying a square

roller G and _the latter ecarrying a pivoted
frame ¢, in which 1s mounted a second square
roller G® The before - mentioned endless
chain D passes over the two rollers G G® and

is maintained in proper tension by a spring
¢°, which by acting on the pivoted frame g

always tends to move the roller G* ewey from
the roller G.

On the sha,ft of the roller G is eeelued a
spur-pinion ¢°, which gears w1th a wheel g ,
rotated by a ratchet- wheel ¢ ¢° and pawl ¢°
the latter of which is pivoted to 2 lever G2,

capable of 1ookmb on the shaft ¢% on which
the wheels g* and ¢° are carried. The shaft
¢’ is carried by an arm c° secured to the
above-mentioned bracket ¢3,so that this shaft,

together with the gearing 93 g* ¢° ¢% rollers

G G?, and chain D, will as one body ascend
and descend in company with the rising-and-
falling frame C* Thelower end of the lever
G? is connected by a link ¢° to alever ¢’, to
which at suitable times a rocking motion is
imparted through a rod g" and | a cam (not
shown in the dr awmws) secured on the shaft
A. The lever ¢’ is pivoted to the fixed frame
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It, and the link ¢° allows of the frame C* and |
the parts connected therewith being raisced

and lowered without the chain and conse-
(uently the eards contained in the chain be-
ing moved in relation to the perforated
plate C. |

Within the panch-block 13, I provide a se-
ries of bolts I, one for each of the punches b.
These bolts are adapted to move longitudi-
nally, so that they may cither extend over
the upper ends of the puneches to prevent the
ascentof the said punches, and thereby eause
them to perforate the eard when it is raised,

or be withdrawn from above the punches, so

that these latter may be lifted by the eard,
and thereby be prevented from perforating
the card. |

ITarethe belfore-mentioned solenoids, which
are suitably seeured 10 and insulated from

the fixed framing 8%, and cach of which, as

shown more particulariy in Ifig. 2, is provided
with a core Lormed in two parts /o )7, of whieh
the part /v is seceured 0 a brass or other non-
magnetic or suitably-insulated needle /2%, and
the part /i7 1s mounted in the upper end of a
swinging frame J, pivoted atj to the framing
1= The lower end of the swinging frame J is
pivoted to a rod y-, through which it receives
a swinging motion derived from a suitable
cam (not shown in the drawings) secured on
the shaflt A.

T'o allow forvariations in construetion and
to easc the action, the core parts /i° are mount-
ed yieldingly in the swinging frame J, as by
means of springs /it, which tend to maintain
sald core parts in their most forward posi-
fionsand in econtact with the cove parts /i, and
also to return them to their normal positions

after they mayhave been temporarily moved

baclk by the melined griff-bars 4:* on the de-
scent of the oriff I,

The core /it has an enlarged end 7.5, whiel
abuts against a plate eand serves to limit the
length of stroke of the needle /b2

The eyes 2” of the above-mentioned necedles
i engage with hooks /&, so as to move the up-
per ends of these latter into or out of the
path of the grift-bars %° so that when the
orl Ix 18 raised it will 1ift only those hoolks
the solenoids appertainine to which have not
been encergized.
ends are connected by links 2° to Dell-eranlc
levers X7, pivoted to the frame E2 and each
of which levers is conneeted to one of the he-
fore-deseribed bolts If, this arrangement he-
ing such that only those punches will he
caused to perforate the card the hooks & ap-
pertaining to which are disengaged from and
not raised by the eriff IK.

The griff KX is raised and lowered by means
of a sultable cam (not shown inthe drawings)
scecurcd on theshalt A, the motion being trans-
mitted from this cam to the griff Dy means of
the rod &l Iever /%, and link 7",

L 1s a ecylinder which, through suitable
ratchet-and-pawl gearing ¢ I* and spur-gear-

T'he hooks L at their lower

lever ¢, 1s partly rotated at cach rotation of
the shaft A, This eylinder is provided with
a metallic condueting-surface which, through
a brush m, conductors 7, and battery or
source of clectricity M, 1s in constant clec-
trical contact with oneendof cach of the solen-
oid-colls II, the opposite end of which is in
constant clectrical contact through a condue-
torn with a ““reader” N, of which latter there
arc asmany astherecarcsolenoids.  The read-
ers N, formed, preferably, of copper, are suit-
ably insulated from cach other and arc all
mounted in a frame N=, which, through a rod
n, lever »°, and a cam, (not shown in the
drawings,) is raiscd when the eylinder 1. is ro-
tated and lowered when the said eylinder is
at rest for the purpose of moving the readers

N out ol contact with the surlace of the eyl-

inder I during the rotation of the Intter, and
thereby preventing the abrasion or damage
of the insulating or non-conducting varnish
with which the said eylinder is coated. This
coating 1s designed according to the speeial
arrangement of card perforations to be ob-
tained or the pattern to be produced.

When the readers N are Iet down onto the
pattern-surface of the ceylinder I, an clectric
current will pass through those which are for
the time being in econneetion with the unvar-
nished pavis of the said surface, and therefore
will excite the corresponding solenoidsIT, pro-
dueing magnetism in the two parts /v b* of $he
cores thereof, which parts will then strongly
attract cach other, so that when the frame J
(which at that time should De close to the so-
lenoids IT) is next drawn hack these magnetic
cores will bhe drawn through the solenoids as

| Tar as necessary and through the needles 70°,

appertaining thereto, disengage the corre-
sponding hoolks & from the griff-hars /%, while
the unmagnetized cores will not move {their
needles /o', and theirhooks o will consequently
remain on the grifi-bars &% The orvifl will
then commence to rise, bringing with it those
of the hooles /o which have not heen drawn off
the eriff-bars A* hy their solenoids II.  Each
lifted hoolk A will withdraw the holt I? of
and conscquently release the corresponding
punch b, so that the said punech will not per-
forate the card, while all of the hooks & not
Lifted will leave the corresponding punches
locked, and when the chain D is raised these
locked puncheswill perforate the card. YWhen
the rocking frame J is again returned to iis
normal position, the hooks £ will he carried
into the path of the griff-bars 1%, so that upon
the next descent of the griff the said hooks
will reéngage with the griff-Dars, while {he
weight of the bell-eranlk levers I€° will serve
to move the bolts F over the then-lowered
punches, and so everything will he ready for
repeated action when a fresh set of electric
contacts 1s made.

I claim as my invention—

In a card-punching machine, the combina-
fion with the punches, a griff, means for re-

ing {*007%, a link %, and the before-deseribed | ciproeatin o the griff vertieally, and a scries
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of hooks in operative connection with the griff: connecting the solenmds source of electricity
-and punches, of a series of stationary solen- | and pattern—surface substantla,lly assetforth.
~01ds, a core formed in two parts movable in|{ In testimony whereof I have signed my
each of the solenoids, a needle connecting one | name to this specification in the presence of
5 of the core parts of eaeh solenoid with one of | two subseribing witnesses.

the hooks, a pivoted frame carrying the seec- - .. 1

ond part of the same core, means for swing- | - ROBERT G. MCORUM
1ng the frame in relation to the solenoids, a Witnesses:

source of electricity, a movable eleetncally- MavLcoLm J. BUIS,

10 conductive pattern-surface and conductors | | ROBERT B. MCCLELLAND
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