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To all whomv ¢t mary concerm:

Be it known that I, IIENRY HILL, a subject
of the Queen of England, residing at Notting-
ham, Kngland, haveinvented certain newand
useful Improved Reading and Punching Ap-
paratus for Embroidering-Machines or Like
Jacquards, (for which I have applied for Let-
ters Patent in Great Britain under No. 24,525,
dated December 8, 1899,) of which the follow-
ing is a specification.

1T'nis invention relates to improved appara-
tus for reading a pattern, selecting and oper-
ating the punches, and thus perforating pat-

tern cards or bands for controlling the jac-

quards of multiple embroidering-machines or
the like. |

1he pattern cards or bands thus produced
when placed in the jacquard impart through
the latter the requisite movements to the
frame of the embroidering-machine neces-
sary for the reproductioninembroidery of the
pattern read in the reading and punching
machine.

1'he invention will be best understood by
reference to the accompanying drawings, in
which—

Figure 1 is a front elevation, and Fig. 2 a
vertical cross-section, of apparatus construct-
edaccording tomyinvention. Fig. 3isanen-
larged sectional view showing one set of selec-
tor-needles and the corresponding selecting-
plate and guide-bars for supporting the same.

I'ig. 4 is a front elevation, and Fig. 5 a verti- |

cal cross-section, showing detail of the punch-
depressing mechanism. Fig. 6 is a plan of
one of the needle-selecting plates. Fig. 7 is
a plan showing one of the selecting-plates,
the teeth on its edge, and the adjusting-fin-
ger. Kig. S is a vertical cross-section, and
Fig. 9 is a sectional plan, showing details of
the punch-operating mechanism. Figs. 3 to
6aredrawntoalarger scale than Figs. 1 and 2.

Like letters indicate like parts thronghout
the drawings. |

According to my invention the body of the
apparatus 18 comprised of two end standards
A, (see Figs. 1 and 2,) connected by a cross-
stay A'.  These standards form a support for
the semicylindrical pattern-board B, of any
suitable radius aud length, which is mounted
on the said standards with its convex face
upward, as shown.

]

In the front elevation shown in Fig. 1 the
part of the apparatus on the extreme left is
not shown; butit will be understood that this
end is precisely the same as the right-hand
end, which is shown, in every essential par-
ticular.

The pattern B’ to be read, which is drawn,
as usual, on paper, is placed on the upper
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cylindrical surface of the pattern-board B

and may besecured in position by straps, pins,
or other suitable devices. In order to read
the pattern, it is followed stiteh by stitch by
means of a pointer C onthe carriage ¢, which
latter is mounted loosely on and travels alon o
the carriage-bar C?, which is placed above or
externally to the pattern-board B and paral-
lel to the axle of the cylindrical surface of
the said board. Theendsof the carriage-bar
C* are secured to the outer free ends of the
two arms C°, which latter are pivoted on hol-
low pivots to the end standards A at C4, (see
Fig. 1,) a point which coincides with the axis
of the eylindrical surface of the pattern-board
B. The carriage-bar (* may thus be bodily
moved angularly parallel to the eylindrical

surtace of the pattern-board B, and in follow-

Ing a pattern with the pointer C this angu-
lar movement of the carriage-bar C? is com-
bined with the movement of the pointer-car-

‘riage C' along the said bar.

On the under side of the pattern-board I
are two guide-bars D D' of the section shown
in Figs. 2 and 3, the bar D’ being placed di-
rectly below the bar D. At the side of the
pair of bars D D' is a corresponding pair of
guide-bars E K’, (see Fig. 2,) placed parallel
to the former. The whole of these bars are
placed parallel to the axis of the pattern-
board B, and their ends are secured to the
end standards A. In the space between the
guide-bars D D’ is a spring-clip F, (see Figs.
2 and 3,) and in the corresponding space be-
tween the two guide-bars E E' is a second
spring-clip G. (See Fig. 2.) The pointer-
carriage C' is connected by an endless band
C* (see Fig. 1) or the like to the spring-clip
F, said band being carried over pulleys C° at
the ends of the said bars, down the arms C3,
over pulleys C? on the said arms at the point
where they are pivoted, and through the hol-
low pivots at C*, hereinbefore referred to, to

| the spring-clip F. Any movement of the
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‘pointer-carriage C' along the bar C? is thus

communicated by the endless band C° to the
spring-clip F, and the latter is thus moved a
corresponding distance along the ognide-bars
D D', but in the reverse direction to the move-
ment of the pointer-carriage C’ along the bar
(2. The angular movement of the carriage-
bar (2 is communicated to the spring-elip &
by the following arrangements:

At each end of the apparatus is a vertical
shaft H, (see Fig. 1,) which is carried, pref-
erably, in centers in a bracket ., secured to
the corresponding standard A, Mounted on
each shaft IT is a pulley H? and over these
pulleys is carried
3. Each of

sponding arm C° of the carriage-bar C-.

" “The several parts of the arrangement de-
seribed are so proportioned that the Spring-
¢lip G is moved along the guide-bars EKE a|

distance which is exactly equal to the angu-
Tar movement of the carriage-bar C* relatively

to the eylindrical surface of the patiern-

| board B. |

The spring-clips T and G grip and move

gelecting-plates operating in connection with

3°

selector-needles, which I will now proceed to

deseribe. -

Above the guide-bar D D' are a set of se-
lector-needles I, the lower ends of which are

- carried in holesin the guide-bar D, while their

35

upper ends are carried in a slay-bar I’, which

is carried by brackets I°, secured to the two

vertical shafts J. The whole of the needles

-1, with the exception of the two end ones, are

40

arranged in one row, while the two end nee-
Ales 12 are set out of line with the remainder.

" The guide-bar D' is provided with holes

45

~ corresponding to those in the guide-bar D,
threugh which holes the lower ends of the
needles I can fall when they are released.

Between the guide-bars D D' is a plate K,

~ hereinaftertermeda ** selecting-plate.” This

plate is shown in plan in Kig. 6, and it 1s pro-

vided, as shown, with a hole K’ and two slots

. K2 one of the latter on each side of the hole

50

K'. Normally the plate K (see Figs. 3 and.

6) is in such a position that the hole K'‘is in

- the space I? in the middle of the row of nce-

dles, while the inner end of each slot K? is

just elear of the corresponding end needle I
55

The holes in the guide-bars D' are thus en-

" tirely masked by the plate K, and none of the

" needles ean fall.
- stood by

reference to Fig. 6, where the posi-

_ tions of the needlesI are indicated by dots on

6o,

the plate K, the latter being shown in its nor-

- mal position.

space T3,
movement,

. If'theneedle-selecting plate K is movéd 1011-

gitudinally to the right or left, it will allow
~a needle I to fall on the right or left of the
according to the direction of such

and also one of the end needles I*.
The lower ends of the former will passthrough

| the hole X', while that of the

‘needle ¢ from the middle sp

the left will be also selected.

an endless band H3, which
ig connected to the spring-clip
‘the vertical shafts I is also provided with a
‘bevel-toothed wheel M, which engages with
‘a toothed quadrant H?, secured to the corre-

thespring-clip
lecting plate K

plate

This will be best under-

675,444

latter will fall
through one of the slots K* JFor example,
(see Fig. 5,) if the needle-selecting plate K
be moved to the right, say, a distance equal
to a space occupied by nine needles, the ninth
ace on the right
will be selected, while the end needle I* on
If, on the con-
trary, the neecdle-releasing plate K is moved
to the left, a needle on the left of the middle
space is selected and also the end needle I
on the extreme right. | ‘
The end needles 1* determine whether the
movement is to the right or left, according to
which is released, and the remaining needles
in the row the extent of such movement—

‘that is, the first needle on the right or left of

the middle space indicates one unitof motion,

the second needle on the right or left two

units, the third three units, and so on up to
the full number of needles employed.

The needle-selecting plate Kis at the proper
time seized and moved longitudinally by the
spring-clip F. The length and direction of
its movement, and consequently the needles
released, are thus determined by the length
and direction of the movement of the carriage
C' along the carriage-bar C? to which car-
riage the clip F is connected, as previously
desceribed. Aftereach movement the jaws of
T are opened, the needle-se-
is released, and is then re-
tarned to its normal position again. "I'he se-

lecting-plate K is returned to 1ts normal po-

sition again by alever k', pivotedina bracket

F?, secured to the guide-bar D'.  "The upper

ond of this leveris provided with a fork which
engages with a pin on the needle-selecting
K, while its lower end is provided with
a pin Fé, which engages with one of two hel-
ical cam-surfaces It4, fixed on the main cam-
shaft I.. This shaft L is carried in bearings
1., (see Fig. 1,) secured to or formed integrally
with the end standards A, and said shaft 1s
rotated one revolution after each movemens
of the pointer C in order to depress the
punches selected, as hereinaiter described,
and at the same time return certain parts of
the apparatus to their normal position again
ready for the next movement. |

The whole of the selector-needles 1 are nor-
mally held up in the position shown in the
drawings by the top slay-bar 1’, with which
their upper hooked ends engage. This slay
I' is, however, lowered when the shaft Lisro-

tated, and the whole of the needles I are then

held up by the needle-selecting plate EF unless
the latter has been moved from its normal po-
sition.
only

the selecting-plate K, as previously described,

areallowed to fall, the whole of the remainder

being held up by thesaid plate K. The slay-

‘bar I, which is carried by brackets 12, secured

to the vertical shafts J, is raised and lowered
by the said shaft. These shafts J are car-

ried and slide vertically in bearings J’, formed

o .

In the latter case the two needles.
which are released by the movement of -
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in the stay A’, and bearings J?, secured to
the guide-bars D and K. Near the middle of
their length theseshafts J are provided with
slotted parts J%, which embrace the cam-shaft
L. The shafts J are raised and lowered by
the direct action of cams J* on the shaft I,
engaging with antifriction-rollers J3, pivoted
on the slotted parts J° of said shafts.

The jaws of the spring-clip I are operated
to release the selecting-plate K, as previously
described, as follows: The upper jaw of the
clip F (see Fig. 3) is provided with an exten-
sion E°, which travels in a channel in the
guide-bar D, while the lower jaw is provided
with a tail or extension I'. The extension
I° 18 held firmly by the channel in the bar D,
while the tall or extension F°is raised by the
releasing-bar M. The releasing-bar M (see
Figs. 1 and 2) is mounted loosely on the ver-
tical shaft J and is raised at the requisite
time by links M', (see Fig. 1,) provided with
slotted ends M~, embracing the cam-shaft L.
These slotted ends are each provided with an
antifriction-roller M? which engages with the
periphery of a cam M* on the shaft I.. The
releasing-bar M is returned to its normal po-
sition, 1n which it is shown in the drawings,
by springs M°, connected to the stay A' and
the links M, respectively. At the back of

the selector-needles I are a second duplicate

set of selector-needles N, (see Fig. 2,) which
are carried and selected in precisely the same
mannper as the needles I by the angular mo-
tion of the bar €’ relatively to the pattern-
board. The lower ends of the needles are
carried in holes in the bar K and their upper
ends in a slay N’, secured to the bracket 12,
previously described. DBetween the guide-
bars H K'is a second selecting-plate O, which
18 precisely the same as the one previously
deseribed, and shown in Fig. 6.
ing-plate O is gripped by the spring-clip G,
which, as previously described, is connected
by the band II° to the arms C? of the bar C?,
and thus the angular movement of the latter
18 communicated to the selecting-plate O,
and the needles selected are determined by
the angular movement of the said bar in the
same manuner as desceribed in reference to the
movement of the carriage C’ along the bar (%
After each movement of the selecting-plate
O 1t 1s returned to ifs normal position again
by an arrangement similar to that used for
returning the plate K and is indicated in
Fig.1of the drawings by the same reference-
letters. Thespring-clip Gisof thesame con-
struction and is also released by the releas-
ing-bar M simultaneously with the spring-
clip F. ° |

The punching mechanism, which is pref-

erably placed below the selecting - needles,

comprises a pair of punch-plates P P, (see
Figs. 1,2, and 5,) between which the cards or

band Q is intermittently fed by rollers or the

like actuated by rack-wheel and pawl mech-
anlsm, which is not shown. The punch-

‘I’'his select-

punches P° are carried in a box P?, the base
of whichisformed by the upper punch-plate P.
The punches are disposed in two rows P2 P4,
(see Kig. 5,) corresponding to the two rows of
selector-needles I and N; but their numbers
are less. There are two punchesin each row,
corresponding to the two end needles in each
row of selector-needles, and in addition half
the number of punches in each row as there
are remaining selector-needles in each row.
I will now describe how the row of punches
P?, eorresponding to the needles I, are op-
erated so as to punch holes in the band Q
corresponding to the selector-needles which
are selected by the movement of the select-
ing-plate K. Above the first two punches
P? on the right of the row (see Figs. 1 and 4)
aretwovertical slides Rfordepressingthesaid
punches, and the said slides R are connected
by cords R’ to the end selector-needles I¢
Above each of the remaining punches are a
pair of slides IR*, each of which pair depresses
the same punch. KEach pair of slides R? are
connected by cords R’ to the corresponding
selector-needles I on each side of the space
I°—that is, for example, the first pair of slides

‘R~ next to the slides R’ are connected to the

two first needles on each side of the space
I°, the next pair of slides R? to the second
selector-needle on each side of the space, and
so on throughout. It thus follows that the
corresponding needles I on each side of the
space I° correspond to the same punch. The
slides R R’ are carried in recesses in a block S
and are held in their recesses by a refaining-
plate S'.  (Shown removed in Fig. 4.) The
block S is carried by pillars S%, secured to the
stay A’. The upper ends of the whole of the
slides R R* are reduced and passed through
a plate 8% secured at the upper ends of the
block S. These reduced ends of the slide
are provided with a spring RY, (see Fig. 5,)
placed below the plate S°, which spring thus
depresses them when they are released by the
release; as previously deseribed, of the cor-
responding selector-needle. At the back of
the block 5 is a corresponding set of slides T,
which are connected in a like manner to the
set of selector-needles N. These slides op-
erate the second row of punches P When
a slide is released by the release of the cor-
responding selector-needle, said slide is low-
ered until its lower end rests on the corre-
sponding punch. Itisthen further depressed
and the punch is forced through the band @
by the following arrangements:

Mounted in guideways in the ends of the
frame V on each side of the block S are bars
V', the ends V*of which are of greater width

than the middle portion, bear on the face of

the block 5, and are foreced up to the said
block by springs V3, placed between the bars
V' and the frame V. The bars V' are thus
held in their outer position, as shown in dot-
ted lines in IFig. 8, by the block S itself until
they are moved downward by the frame V

plates are mounted on the stay A’, and the | and arrive at the inclines 8% on the block 8.
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The ends V? of the bars V' then travel down
these inclines to the reduced lower end of
the block S, and said bars are thus permitted
to move into their inner position. The ends
V?of the bars V"are so disposed that the mid-
dle bevel-edged portion of the bars V' pass
the projections r on these slides R or R%
which are in the normal or raised position,
before the ends V* begin to travel down the
inclines 8% and permit the bars V' to move
inward or toward the the block S to engage
with the slides R or R?in the lower position.

The slides R R? are provided with exten-
sions 7 at their lower ends, and when in their
normal position (in which they are shown in
the drawings) the bars V' pass the said ex-
tensions; but when a slide is released and is
lowered onto a punch the bars V' reach their
inner position before they reach the extension
r. They then engage with the latter, depress
the slide and the corresponding punch, and
thus perforate the band. After perforating
the band the punches are raised again by a
plate W, (see Fig. 5,) which is raised by bars
W', connected by stirrups W2to the frame V.
The punches are thus raised as the frame V
returns to its normal position again.

The cam-shaft L makes one rotation for
each movement of the pointer on the pattern
and is preferably actuated by power. The
motion may be continuous or intermittent.
In the latter case the motion is communicated
to the shaft by a clutch of any well-known
form operating in conjunction with stop mech-

anism, the starting-lever being preferably ac-

tuated by the foot of the operator.

In order that each selecting-plate may al-
ways stop with its hole or opening exactly un-
der a selecter-needle, I employ the following
correcting device: Iform eachselecting-plate
with teeth K¢ (see Fig. 1) on its outer edge
and employ a lever or finger X or the like de-
vice operated by a cam X' on the cam-shatt

1. to engage with the rack after every move-
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ment. The finger X is preferably moved into
engagement with the teeth K®by a spring X~
and out of engagement by the cam X'. The
bar C? is counterbalanced by a weight Y. It
is also provided with a eatech Y', which en-
oages with a toothed quadrant Y+ on the pat-
tern-board B in order to retain the bar in any
desired position. The catch Y'is secured to
the bar (% and is released byrotating the said
bar. The cords R’ for connecting the selec-
tor-needles I and N to the slides Rand T are
carried through slay-bars Z' Z* 73, preferably
arranged as shown.

The opening in the selecting-plates, the

disposition of the punchesand the operating-

slides, and the system of connecting the lat-
ter to the selecting-needles may, it is obvious,
be modified to suit jacquards of various con-
struction or of a different set-out.

What I clair as my invention, and desire

to secure by Letters Patent, 18—

1. In reading and punching apparatué for |

embroidering-machine or like jacquards, the

1
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combination with a semicylindrical pattern-
board, a carriage-bar moving angularly par-
allel to the surface of the said board, and a
carriage sliding longitudinally on the car-
riage-bar provided with a pointer to follow
the pattern, substantially as described.

2. In reading and punching apparatus for
embroidering-machine or like jacquards, the
combination with a set of selector-needles, of
a selecting-plate provided with an opening
for releasing the needle which is determined
by the extent of its movement and slots or
openings for releasing a needle which is de-
termined by the direction of its movement,
substantially as described. |

3. In reading and punching apparatus for
embroidering-machine or the like jacquards,
the combination with a semieylindrical pat-

tern-board, of a carriage-bar moving parallel -

to the surface of the said board, arms for car-
rying the carriage-bar, a carriage on the car-
riage-bar provided with a pointer, two sets of
selector-needles, a selecting-plate for each set
of needles, and means for connecting and dis-
connecting the said selecting-plates to and
from the carriage and carriage-bar respec-
tively, substantially as described.

4, In reading and punching apparatus for
embroidering-machine or like jacquards, the
combination with a set of selector-needles and
means for selecting the same, of a set of
punches, punch-plates for carrying the same,
two slides above two of the punches connected
to the end selector-needles, a pair of slides
above each of the remaining puuches con-
nected to the corresponding needles on each
side of the central space, and means for posi-
tively depressing any of the slides which may
be released and lowered onto the correspond-
ing punches substantially as described.

5. In reading and punching apparatus for
embroidering-machine or like jacquards, the
combination with slides for operating the
punches, of a block for supporting the same,
a reciprocating frame, bars in the frame
which are arranged to move inward as the
frame descends and engage with any of the
slides which are released and thusallowed to
fall, substantially as described.

6. In reading and punching apparatus for
embroidering-machine or like jacquards, the
combination with the selector-needles and

| punch-operating slides connected to the sald

needles, of vertically-reciprocating shatts,
cams on the cam-shaft for operating said
shafts, slay-bars connected to the said shafts
for supporting the said needles and also al-
ternately raising and lowering them, and a
frame also connected to the said shatts pro-
vided with bars for engaging with and de-

pressing any of the slides which may be low-

ered, substantially as described.

7. In reading and punching apparatus for
embroidering-machine or the like jacquards,
the combination with a selecting-plate, of a
lever connected to the said plate, and helical

| cam-surfaces on the cam-shaft, for returning

70

75

3¢

00

95

100

105

I1IO

115

120

125

130




WAl

10

675,444

the plate to its normal position again after
each movement, substantially as deseribed.

3. In reading and punching apparatus for
embroidering-machine or the like jacquards,
the combination with a slecting-plate, teeth
on the said plate, and a finger or lever to en-
gage with the teeth of said plate and adjust
it after each movement substantially as de-
scribed. |

J. In reading or punching apparatus for
embroidering-machine or like jacquards the
combination with the carriage-bar and select-

ing-plate, of arms for carrying the said bar, |

&

| & toothed quadrant on each arm, shafts pro-

vided with pinions to engage with the quad-
rants on the arms, pulleys on the shaft an
endless band on the pulleys, and a spring-
clip G connected to the said band, substan-
tially as deseribed.

L5

In testimony whereof I have signed my 2o

name to this specification in the presence of:

two subscribing witnesses.
HENRY HILL.
Witnesses:
T, B. Cox,
ALFRED CLARKE.

L.L
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