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BENHAM AND JOHN K.

WILLIAMSON, OF PHILADELPHIA,
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(No model.)

To all whom it ma J.GO?Z»(’E’J"TL
Be it known that we, WaLTER P. BENHAM

and Joux K. VVILLIMISO\I residing in Phila-

delphia, Pennsylvania, have invented certain

Printing Ma-
chines, of which the following is a specifica-

tion.
The object of our invention is to provide 4

‘machine by which it shall be possible to print
a greater length of warp than has hitherto

been possible upon a drum of a given size, or,

what 1s the same thing, to reduce the size of

the drum necessary for the support of the
warp for a given length of tapestry while the
same 18 being printed.

It 1s further desired to provide a novel com-
bination of mechanism for winding yarn upon
a drum 1n such manner that it shall be possi-
ble to print at a single operation the yarn nec-
essary for a piece of goods of greater length
than has been conveniently done hitherto. In
order to so dispose a warp upon a drum that
it shall be possible to print it as indicated, it
is our objeet to provide means for laying the
varn of said warp back and forth upon said
drum.

These objects we attain, as hereinafter set

forth, reference being had to the accompany-

1Ny dl&WlIlU'S 1n W’thh-——

FID‘III e 1 1s a front elevation of our improved |
machme, showlng certain of the devices for

governing the winding of yarn upon the drum.
Fig. 2 1s a plan view of our machine, further
illustrating the detail construction of the yarn-
winding mechamsm Fig. 3 1s'an enlarged

end elemtlon of a portlon of the mecham%m'

tor causing the yarn to be caught on the hooks
or catches by which 1t is retained in position
on the drum. Fig. 4 1s a sectional elevation
showing the detall construction of one form
of mechanical -movement for oscillating the
drum. Fig. 5 1san enlarged side elevation of
the ratchet mechanism for feeding the guide
bar or bars so as to distribute successive
strands of yarn uniformly alongside of one
another on the drum. Fig. 6 is an enlarged
elevation of the mechanism for oscillating the
yarn-guiding bar, and Kig. 71s an end eleva-
tion of the mechanism shown in Fig. 6.

T )

In preparing for printing the warp from 5o

which tapestry, &c., of various kinds is made
1t has hitherto been customary to wind upon a
drum a continuous length of yarn in the same

direction, and the lencrth of the piece of goods
which could be made up from any partlcular

warp depended altogether upon the length of
the circumference of the drum employed.
will be readily understood, therefore, that in

order to print warps for relatively long pieces

of tapestry i1t was necessary to provide ex-
ceedingly large drums, which were both costly
to manufacture and of such size as to occupy

“valuable floor-space, besﬂes being unwwldy
1o operate.

By our invention we pmmde means for

windingone or any practical number of warps

upon a drum in such manner that the piece or
pieces of goods resulting from the same may
be made of any length up to one practically
double that of the circumference of the drum
upon which 1t 18 wound.

In the above drawings, A is the supporting-
framework of the machme provided with

“bearings a, suitably placed for the reception
1 of the drum—qupportlnﬁ shatt b.

ent Instance the drum B 1s carried by said .

In the pres-

shaft so as to be revoluble within the frame,

1t

55

6o

70

75

and the shatt is driven from a shaft o, sup- .

ported at right angles thereto in bearings car-
ried on brackets &', projecting from the frame
A, there being beveled gear-wheels ¢ and ',

by which said shafts are operafively connect—
ed. There 1s interposed between said shaft
d and a shaft D, driven from any desired

source of power, some form of reversing mech-

anism by which the shaft 6, and consequently
the drum supported thereby, may be turned
through any desired arc and then turned
backward through the same are, after which
it is again reversed, and so on. In order to

8o

90

accomplish this, we employin the present in-

stance a curved double-faced rack d? keyed

-to the shaft & and of suchalength that its ends

are some distance from each other, as shown

in Fig. 1. It may be noted that the length of
this rack determines the arc through which
the drum is oscillated, and it wiil be under-
stood by those skilled in the art that by va-
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rying the length of this curved rack 1t 1s pos-
sible to correspondingly vary the arc of oscil-
lation of the drum.

Formed from centers practically commdent
with the ends of the rack are two curved
cuides d°, and there is a pinion ¢* on the
shatt ¢°, placed to engage either face of the
rack ¢? and be directed around the ends of
the same by the guides «¢’. In order to per-
mit of the said pinion passing around the ends
of the rack, as well as to permit of 1ts en-

cagement with either side of the same, we
connect the shaft ¢° to the shaft D thmuﬂh a
universal connection ¢° and support said shaft
” at a point near the pinion ¢ in a sliding

“bearing ', movable in a suitably-formed por-

tion of one of the brackets «'.

1t will be seen that in the drawings we have
illustrated a drum provided with four sets of
mechanism for simultaneously winding four
warps upon the drum, and although in the
description hereinafter we shall refer more
particularly to but one of these sets of mech-
anism it is immaterial how many of: these
sets are employed, since their use 1s merely a

matter of duplication of apparatus and Smt—
able design of the drum and frame. |

For each warp to be wound there are two
hooks or catches $* and §°, formed, preferably
of rods supported at one end so as to over-

hang and extend parallel with the face of the

drum. Inthe caseillustrated said catches are
shown as supported upon. slidable bands &%,
extending across the face of the drum and
movable toward and from each other there-
upon to suit the length of warp which it 1s
desired to print.

Upon a cross-bar ¢’ of the frame, extend-
ing parallel with and adjacent to the face of
the drum B, we support a feed-serew C, and
there 1s a bar ¢ attached to a threaded nut ¢,
movable on said screw, which carries for eaeh
warp under treatment a projecting arm &,
near whose ends are placed two hooks ¢ and
¢, each having a spherical or blunt end ¢
This screw C 1s fixed to or formed integral
with a spindle ¢°, carrying a ratchet-wheel ¢',
engaged by two pawls ¢’ and ¢, connected to
a pivotally-supported bar or arm ¢”.

There are pmjectino from the side of the
drum B two pins 4° and 4", S0 placed as to al-
ternately engage the arm ¢° and turn it first
in one direction and then in the opposite di-
rection upon its pivot. For example, when
the drum has been oscillated far enough to
bring the pin ¢ under the arm ¢ this latter
will be raised, and since the pawl ¢’ is posi-
tively engaged with the tooth of the ratchet-
wheel ¢’ said wheel will be turned through a
certain arc, while when the drum B is oscil-
lated in a reverse direction the pin §° will
strilke the upper surface of the arm ¢ to
move 1t dowmmrdhf Such motlon causes
the pawl ¢’ to move the wheel ¢/, while the
pawl ¢® stmply slips over the teeth into its

778,461

original position, ready for another upward
movement of the arm ¢°. By this means the
nut ¢, with its attached parts, 1s periodically

moved forward across the face of the drum.

1t will be seen that the bar ¢ i1s provided

with a bearing ¢" at the side of the frame

most distant from the screw C and carrieson
its end a cam-bar ¢” for a purpose herein-
after set forth. |

In addition to the bar ¢ there 1s extending
substantially parallel to the axis, and conse-
quently to the face of the drum B, a longitu-
dinally-movable bar K, carried in bearings ¢
and ¢ and having fixed to it a collar ¢ for
each separate body of warp under treatment.
From this collar projects anarm ¢, having at
its end one or more (in the present instance
two) open spiral guides ¢ for the strand of
varn under treatment. Said bar under the
action of a spring ¢ normally tends to re-
main in such a position that each of 1ts arms
¢ is adjacent to the supported end of its re-
Spectwe catches &° and /°, said sprmo heing
connected between the bearmw 7 and one of
the collars . Said bar E also carries at one
end a projecting-pin ¢, which is engaged by
one arm of a lever F, pivoted to the bracket
@', as shown 1n Kig. 2.

There is on one end of the drum a seg-

70

75

30

QO

mental cam &', upon which bears a mller 7 95

on the end of a bar 77, attached to the second
arm of the lever K. A spring 7~ retains said
bar in engagement with the cam §" or with
the end 2° of the drum, as the case may be, so
that when the lever F is turned on its pivot
by the action of said cam upon the rod f’
the bar E will be moved Ionmtudmally, SO as
to compress the spring ¢

From Figs. 1 and 2 it will be seen that there
is pivoted to the side of the frame A a lever

(G, provided with one mmplaced to engage a

beveled projection or cam ¢' on the bar T and
having another arm placed to engage an arm
of the lever F.adjacent toits point of engage-
ment with the pin ¢. When, therefore, the
bar K is moved longitudinally by the engage-
ment of the pin ¢ with the lever ¥, the bev-
eled surface or cam ¢ will act upon one arm
of the lever (3, so as to turn this latter on its
pivot. Such turning will cause the other arm
of said lever to push upwardly the arm of the
lever F and cause it to disengage the pin ¢,

said arm being made, if demed in two sec-
tions hinged toa'eth er, as mdmated at 7.
This dlsenwao ement of the pin ¢ from the le-

- ver I permits the bar E to move long 1tuch—

nally under the action of the spring ¢, and
since the pin ¢ has aninclined upper surface
when the drum B is turned so that the cam b’
no longer forces out the rod 7' the lever K
will slip over the pin 2, so as to engage the

same, and will again move the rod E when
the cam ' causes movement of said lever F.

A tension device is employed with each indi-
vidual winding mechanism, which 1s construct-
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ed, asshown in detail in Fig. .
whatever slack may exist from time to time
in the yarn. This device consists of a bar H.
pivoted to one of the members of the frame
A and carrying at its end a pair of guides /4
and a pair ot disks A', between which the yarn
passes and which .:ue pressed together by a
spring /°, carried upon the bolt /z, in which
salct dl‘ahs are supported.

In addition to the above there are two other
guides, A* and A°, on the frame and also some

Smtable device for suppor tmo bobbins or balls

of yvarn J.

We further provide means for osc,lllatmcr
the bar E to a limited extent ‘md tor this pur-
pose employ a projecting arm ¢°, fastened upon
salcd bar adjacent to an mclmed cam-arm ¢
carried on the bar ¢’. This cam-arm is so bent
that when it engages the arm ¢° the bar E is

caused to turn through an angle of about
- s1xty degorees.

In order to return said bar to
its original position after such turnine. we

m"

| plowde ) collal fastened to the shaft I, hav-

Ing an arm ¢’ placed to engage with a projec-
tlon @ on the frame of the machine. This
arm ¢ is inclined at an angle to the line of

the shaft E, so that as said shaft is moved lon-
gitudinally 1t engages the projection ¢° and
turns the shaft through an angle equal to but
opposite to that through which said bar was
turned by the action of the parts ¢* and ¢*.

Under operating conditions the turning of
the shaft D by the belt @° causes. the drum B
to be oscillated alternately in opposite direc-

tlons through an angle which in the present

instance is about three huadred and fifty de-
grees. The yarn to be wound is led from a

bobbm through the guide A’ to the tension

device, thr ouoh the @mde /' on the fra,me and
thr ouﬂh the umdes ¢ on the arm ¢

In the beommno of the operation the end
ot the yarnisled tl om the second of the guides
¢' and fastened to one of the catches, as 4% at
a point adjacent to its supported end. The
various pieces of apparatus are so timed that
when the winding is started the bar E is in
1ts normal position with the spring ¢ not
compressed and the roller #of the rod 7’ bear-
ing upon the plane portion of the end 2° of
the drum B. Unde1 these conditions the col-
lar ¢" and the arm ¢* will be in the positions

~indicated in dotted lines in Fig. 3, while the

warp will pass ar ound one of the hooks, ¢,
on the arm ¢, the tension exerted by the part
/" being so adjusted that the pivoted

E]ll be supported in the position shown in
10, 9.

As the device 1s 0pemted so that the drum
1s turned and made to approach the end of its
path of oscillation the cam 4" by pushing out-
wardly tle rod 7' turns the lever F on its
pivot and moves the bar E longitudinally, so
as to compress the spring ¢". This action

causes the arm ¢ to gradually move into the
position shown in full lines in Fig. 3, and after -

3,s0as to take up |

arm H

- &b

1t has passed beyond the line of the ends of the
catches O’ and /° said bar E is turned by the en-
cagement of the part & with the cam-arm ¢“,

SO that the oulde-holding end of said arm ¢
1S moved 1nwardly tow ard the surface of the
drum. By the time this inward motion has
brought the yarn nearer the surface of the
dlrum than is the end of the catch 63, as shown in
Fig. 3, the inclined cam-surface ¢'in the bar E
has turned the lever (x on its pivot sufficiently
to free the pin ¢’ from thelever F. 1t will be
understood that just before this release takes
place the drum has reached such a position
that the catch 6°1s in the position shown in

Fig. 3, and the longitudinal motion of the bar

IZ under the action of the spring ¢® therefore

loops the yarn over the end of said catch.

Immediately thereafter the mechanism shown
in Fig. 4 reverses the direction of the rotation
of the drum B, so that it moves in the direc-
tion of the arrow in Fig. 3, laying a strand of
varn alongside of and parallel with the strand

previouslv laid. . The amount of motion of
the arm ¢” and the collar ¢, carrying the same,

necessary to avoid bringing two successive

strands. upon each other 1S thmned by the
partial revolution of the screw C under the

action of the mechanism illustrated in Fig. 5,

as above desceribed. - :Asthereturn lo nmtuch—- |

nal movement of the bar E above noted 1S

70 -

75

e

oo

95

taking place the inclined arm ¢’ of said bar is

brmw*ht Into engagement with the projection
", carried by the frame, so that said bar is
turned back to its orw‘mal position. . Any
slack in the yarn, which may occur by reason
of the consequent lecedmﬂ‘ of the arm ¢’ from
the surface of the drum, is at once taken up
by the pivoted arm H, Whlch automatically
turns so as to maintain the tension constant.
As the revolution of the drum continues the
second strand of yarn is laid alongside of that
previously placed until as the catch 4° comes
around the bar K is again moved so that said

strand is led inwardly and finally looped over
‘the end of said catch just as the direction of

rotation of the drum is again reversed. After
the drum has been wound so that its entire
avallable space is filled with the warp this
latter 1s painted or printed in the well- lknown
manner, atter which it is removed from the

catches and employed in looms for the manu—_

facture of tapestry.
It will be seen that there is available for
weaving a length of warp double the distance

around the drum between the catches instead .

10

105

L1TIO

[I5

120

of merely alength equal to the circumference

of the drum. |
While we show in the drawings heremth

drum provided with four sets of winding and
looping mechanism, it will be understood that
there is practically no limit to the number of
sets of such mechanism which may be used
with a single drum except that imposed by
the matter of convenience and strength of the
materials employed. It w 1l be iurther un-

I25
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derstood that any periodical reversing mech-
anism may be substituted for the reversing
mechanism employed, as it is immaterial as to
how the revolution of the drum is reversed,
so that it occurs at predetermined points.
Again, while we prefer to use the particular
form of looping mechanism illustrated,t will
be understood that other devices may be em-
ployed for plcwinfr the yarn upon the hooks
or catches #° and 4” at the end of each oscilla-
tion of the drum. |

Should it be desired to wind a warp ot less
length than that illustr ated in the drawings
above shown, it will be understood that the
pieces /' upon the drum can be adjusted as
desired so as to vary the circumferential dis-
tance between them. In such a case the dou-
hle-tfaced rack would be made of such a length
to properly reverse the rotation of the drum
at the time when the yarn is looped upon the

catches.

It is to be understood that while we have
shown our invention as applied to a revolu-
ble drum upon which is wound the yarn to be
printed it is possible that otherdevices may be
employed to support the yarn which would
come within thescope of ourinvention,it being
intended that our invention shall cover,
broadly, any means for winding a body of
varn back and forth upon a suitable support-
ing structure for the purpose of printing the
same.

We claim as owr invention—

1. In atapestry-printing machine the com-

bination of a drum for yarn, yarn-holding de-

vices or sets of devices thereon, with means
for tur ning the drum and mechanism for caus-
ing the yarn to engage with said holding de-
wce% %ubstm’]tmllv as described.

9. Thecombhination of adrum for yarn,with

| mechanism for winding yarn circamferen-

45

55

60

65

tially back and forth on the drum and means
forholding the yarn inposition, substantially
as described.

3. Thecombinationof a drum,yarn-holding
(16\*1665 carried thereby, means for oscillating
the drum and mechanism for delivering yarn
to the drum and placing it in engagement with
the holding devices as the drum is oscillated,
substantially as described.

4. The combination of a drum, catches car-
ried by the same, means for oscillating the
drum and a device for winding yarn backand
forth on the drum and placing it in engage-
nient with said catches as the drum is oscil-
Jated, substantially as described.

The combination 1n a tapestry-printing
machine of a drum, means for oscillating the
same, means for lfn ing back and forth upon
said drum a war D to be printed and means
for holding said warp in place, substantially
as described.

6. The combination of a drum, means for
rotating the same, means for periodically re-
versing such rotation, yarn-holding devices on

the drum, with a bar having operating means
for causing yarn guided thereby to be brought
into engagement with said holding deviceson
Lho dlum substantially as described.

The comblmtlon of a drum, means for
I‘OE‘LLIHG‘ and periodically reversing the same,
two catches on the drum, with a yvarn-carry-
ing bar having operating means to cause 1t to
loop yarn overone of said catches at the time
of the reversal of the drum, substantially as
described.

The combination of a frame, a drum,
means forrotating and periodically reversing
the drum, varn-holding means on the drum,
a bar carried on the frame having means for
oniding yarn and means for moving the bar
lonmtudm{ﬂly to cause 1t to place the yvarn in
engagement with the holding devices on the
drum, substantially as descr hed.

9. The combination of a frame, a drum,
means for rotating and periodically reversing
the drum, yarn-holding means on the drum,
a bar on the frame, with mechanism for mov-
ing said bar long 1tudunllsr and axially to cause
varn to be br ouoht into engagement with the
varn - holding devweg SL]bSD‘LHtldHV as de-
scribed.

The combination of a frame, a drum,
means for rotating and periodically reversing
the drum, catches on said drum having over-
hung ends with mechanism on the frame for
loopm a strand of yarn over one of said
catches each time the rotation of the drum is
revel sed, substantially as described.

The combination of a drum, means for
T omtmo and periodically reversing the drum,
catches ad]ugmbly carried upon the surface of
the drum and means for placing a strand of
yarn in engagement with one of said catches
each time the rotation of the drum is rever sed,
substantially as described.

12. The combination of a frame, a drum,
means for rotating and periodically reversing
the same, yarn- holdmﬂ devices carried upon
the sur mce of the drum. a bar on the frame,
means for mov ing sald bar to cause it to place
yvarn in engagement with one ot the holding
devices at e.etch rever sal of the drum and means
for causing successive strands of yarn to lie
paralle] upon the face of the drum, substan-
tially as described.

13. The combination of a drum, means for
rotating and periodically reversing the same,
a pair of yarn-holding devices thercon, an arm
for guiding yarn to the dr um, a %econd Al
engaging the yarn before it passes to the first
a1 and means for moving sald second arm
to cause 1t to place a str: and of varn succes-
sively in engagement with the said holding
devlices, subsmntlallv as described.

- 14. The combination of a drum, means for
rotating and reversing the same, yarn-holding
devme% on the drum, an arm havmﬂ‘ mechan-
ism for moving 1t towm d the surface of the

- drum and means for moving said arm across
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the face of the drum to cause it to bring a |

strand of yarn into engagement with said

holding devices, substantially as described.
15." The combination of a drum, means for

rotating and periodically reversing the same,

two rods upon the drum supported so as to

overhang thesurtface of the same, an arm hav-
ing mechanism for moving it toward the face
of the drum and means for moving 1t parallel
with said face so as to loop yarn alternately
upon said overhung rods, substantially as de-
scribed.

16. The combination of a drum, means for
rotating and periodically reversing the same,
two rods upon the drum supported so as to
overhang the surface of the same, an arm
having mechanism for moving it toward the
face of the drum and means for moving it
parallel with said face so as to loop yarn al-
ternately upon sald overhung rods, with
means for causing successive windings of yarn
to be placed parallel to each other, substan-
tially as described.

17. The combination of a drum having driv-
ing and reversing mechanism, yarn- holdlng
devices on the drum, a cam, a yarn-carrying
bar operated therefrom so as to move across
the face of the drum and mechanism for mov-
Ing said bar toward the drum, substantlally
s clescrlbed -

- 18. The combination of a drum havinge driv-
ing and reversing mechanism, yarn-holding
devices on said drum, a yarn-carrying arm
having a cam for moving it in one direction
across the face of the drum and a spring for

moving 1t in a reverse direction, with mech-

~anism for turning said bar each time the drum

A0

45

1s reversed, substantially as described.

19. The combination of a drum, means for
driving and reversing the same, means on the
drum for holding yarn, mechanism for plac-
Ing yarn in engagement with said holding
means and means for maintaining a substan-
tially constant tension on the yarn, substan-
tially as deseribed.

20. The combination of a drum, with mech-
anism for simultaneously Wmdmg a plurality
of strands of yarn circumferentially back and

forth upon said drum and means for retaining
 said strands in position, substantially as de-

seribed.

21. The combination of a drum, with mech-
anism for simultaneously Wmdmg a plurality
of strands of yarn back and forth upon the
same, means for retaining the yarn on said
drum and means for causing each winding of
varn to be laid alongside of the winding pre-
viously laid, substantially as described.

22. The combination of a drum, a plurality
of sets of yarn-holding devices thereon, means
for driving and reversing the drum, a bar hav-
ing a plurality of yarn-carrying arms, with
means for moving said bar longitudinally and
means for oscﬂlatmo 1t, substantially as de-
scribed.

23. The combmatlon of a rotatable yvarn-
supporting structure having yarn-holding de-
vices, means for driving and periodically re-
versing the direction of rotation of said strue-
ture, with mechanism for causing yarn to be
engaged by one of said holding devices each
time the direction of rotation of the yarn-sup-

porting structure is reversed, substantmllv a8
described.

24. The combination of asupport for a body

of yarn, with automatic laying mechanism for
placing said yvarn back and forth upon said

support in a single layer and means for hold-

ing the yarn in position thereon, substantially
as described. -
25. The combination of a supporting struc-
ture, catches carried by the same, means for
moving the strueture and a device for wind-

ing yvarn back and forth upon said structure
and placing it in engagement with the said
catches as the support is moved substantially

as desecribed.

In testimony whereof we have swned our
names to this specification in the presence of
two subscribing witnesses.

- WALTER P. BENHAM.
JOHN K. WILLIAMSON.

Witnesses:

Wirtniam K. BrapLEy,
Jos. H. Krmix.
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