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THEREAD PRINTING APPARATUS

Application filed September 18, 1929.

This invention relates to thread printing
apparatus and  is particularly useful for
printing colors on yarn which is ultimately to
be made into carpets.

The apparatus is of a type in which the
thread or yarn to be printed is wound on a
large drum in a single layer and in which
transverse stripes of different colors. are
printed on the layer of thread. Thenumber
1 of different. colors to be employed and the

order in which the color stripes are:to be

printed on the layer of thread depends onthe

particular design tobe produced in the fin-

ished carpet. 'The usual practice is for a de-
15 signer to provide a chart for the operation of
the apparatus, giving the number of stripes
desirad of each color and the orderin which
it is desired to have them printed on the
thread.

After printing is completed the layer of
thread is removed from the drum, treated to
malke the colors fast, and finally each thread
comprising the layer is wound on a spool.
The spools of printed thread are then em-
ployed in a carpet making machine in which
the thread is withdrawn from the spools in a
manner to produce the desired design.

I am aware that apparatus of the type
above mentioned has heretofore been em-
ployed, but has not been altogether satisfac-
tory, with the result that the demand for such
apparatus has almost entirely dropped off.

In the known apparatus veferred to, the
thread was wound onto a drum having ratch.
5 et mechanism associated therewith for ro-
tating the drum in a multiplicity of uniform
steps. A printing device for printing trans-
verse stripes of color on the thread was em-
ployad, which device cooperated with -the
ratchet mechanism so that a stripe-of: color
was printed with each step movement of the
drum. However, since stripes of different
colors were to be printed on the thread and
since the apparatus only took care of pring-
ing stripes of one color at a time for the en-
tire circumference of the drum, it was neces-
sary when printing one color to skip certain
spaces to leave room for the other colors, and,
therefore, the printing device had to be idle
* during movement of the drum through the
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spaces. 'This was accomplished by disengag-
ing the drive for the ratchet mechanism and
printing device and by ratcheting the drum
along by hand through the steps represent-
ing the spaces.

The above operation was not.only very time
consuming because of the slow step by step
movement, but also was uncertain for -the
reason that the provision -of the proper num-
ber of skips between prints depended entire- «
by on the watchfulness of the eperator, and
is was not uncommon for an operator to lose
count and thereby skip the wrong number of
spaces, thus causing the print to oecur at the
wrong place on the thread.

‘One of the primary objects of my inven-
tion is the provision eof apparatus of the
character described in which serious draw-
backs, such as pointed out above, are -over-
come. : s

A further object of my inventien is the pro-
vision of poewer mechanism for quickly ro-
tating the drum of the apparatus when skip-
ping over a plurality of steps.

_Amnother object of my invention is the pro- 7:
vision of apparatus of -the character de-
scribed in which change from uniform step
by step movement of the drum to retative
movement of greater amplitude than step
movement is automatically brought about.

Still another object resides in providing
selector mechanism for determining the kind
of rotative movement to be tmparted to the
drum.

Another object resides in the provision of 8
apparatus of the character deseribed in
which printing operations are automatically
stopped during skipping rotative movement
of the drum.

A more specific object resides in the pro-
vision of power means for driving the drum
in uniform step by step amowement, power
means  for driving the .drum in rotative
movement. of greater amplitude than step g;
movement, power means for driving a
printing - device -and associated .means for
selectively controlling said drives to effect
printing during step by step mowvement and
rendering the printing device idle during 100
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rotative movement of greater amplitude
than step movement.

A further object resides in the provision
of apparatus of the character described hav-
ing selective means adapted to be set to cause
rotation of the drum in steps of varying am-
plitude.

A still further object is the provision of
means for automatically stopping the drum
rotating devices when the drum has made a
complete revolution.

Other objects relate to certain details of
construction which will appear fully herein-
after.

How the foregoing, together with such
other objects and advantages as may herein-
after appear, or are incident to the inven-
tion, are realized is illustrated in preferred
form in the accompanying drawings, in
which—

Fig. 1 is a side elevation of an apparatus
constructed in accordance with my inven-
tion, with certain parts which appear fully
in other views either omitted or shown dia-
grammatically.

Fig. 2 is a front elevation of the appa-
ratus,

Fig. 8 is an enlarged fragmentary eleva-
tional view of a printing device which I em-
ploy.

Fig. 4 is an enlarged fragmentary view of
a portion of the apparatus showing clearly
certain parts which have been omitted in
Fig. 1.

Fig. 5 is a view drawn on the same scale
as Fig. 4 and looking toward the left.

Figs. 6,7, 8 and 9 are enlarged fragmen-
tary views of clutch mechanism which I em-
ploy.

Figs. 10, 11 and 12 are enlarged fragmen-
tary views of certain parts of a selector de-
vice employed in the apparatus.

Figs. 13 to 16 are diagrammatic views il-
lustrating the position of the selector mem-
bers of the selector device for printing the
thread in accordance with a simple example
given hereinafter, and

Fig. 17 is an enlarged view of a portion of
a ratchet ring which is secured to the thread
carrying drum.

My improved thread printing apparatus
comprises in general a drum A on which the
thread is wound in a single layer, for exam-
ple, a layer composed of say fifty threads
in Width; a printing carriage B adapted to
travel back and forth in the axial direction
of the drum and having a printing roll 20
contacting with the layer of thread on the
drum to print transverse stripes of color
thereon; driving mechanism C for rotating
the drum to wind the thread thereon; driv-
ing mechanism D for operating the carrlaae
in its back and forth travel; driving mecha-
nism E. for rotating the drum when the
printing mechanism s out of operation; and
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driving mechanism I for rotating the drum
in steps when printing is being effected.
The driving mechanism E may be referred
to as a sklppmcr mechanism or a mechanism
for imparting rotative movement to the
drum of greater amplitude than the step
movement imparted to the drum by the
driving mechanism F,

The driving mechanism C comprises a
drive shaft 21 controlled by any suitable
means, such, for example, as the well known
belt driven tight and loose pulley device in-
dicated at 22, bevel gearing 23 for transmit-
ting drive from the drive shaft 21 to the pin-
ion shaft 24 carrying the pinion 25, and a

ear 26 on the drum shaft 27 meshing with
the pinion 25. Thus it wil! be seen that when
the belt is shifted to the tight pulley, drive is
transmitted from the drive shaft 21 to the
drum through the gearing just described. As
soon as a layer of thread is wound across the
face of the drum the driving mechanism C
isthrown out of operation by shifting the belt
to the loose pulley. It is pointed out that
when thread is being wound onto the drum
the other mechanisms of the apparatus above
referred to are put into their neutral positions
through the medium of suitable clutch ar-
rangements to be fully described hereinafter.
In particular reference to the pinion 28 shown
in Figures 1,2, 4 and 5, this pinion is shifted
out of mesh with the internal gear 29 of the
drum when the thread wmdm(r operation is
taking place by moving it with its shaft 30 to
the left as viewed in Ewures 2 and 5. A
handle 31 is nrovided for this purpose, which
handle may be detachably secured to the
frame of the machine when the pinion is in
meshed position.

The various mechanisms for accomplishing
the printing of transverse stripes of various
colors in proper order across the layer of
thread on the drum will now be described.

Referring first to the driving mechanism F
for rotating the drum in uniform steps, 1. e.,
in a plurality of intermittent rotative move-
ments, it will be seen that a ratchet ring 32 is
prov1ded adjacent the periphery of the - drum
and at an edge thereof, which ratchet ring
has a multiplicity of evenly spaced ratchet
teeth 33, say, for example, six hundred and
forty-eight. A ratchet pawl 34 is adapted to
engage the teeth of the ratchet ring. The
pawl 34 is operated to engage a tooth of the
ring, rotate 1t with the drum a distance equal
to the spacing of the teeth, then ratchet back
to engage the next tooth, “then advance the
drum another notch and so on.

The pawl is operated from a cam 35 which
operates the Dawl thr ough suitable lever
mechaunism, in this instance comprising a
lever 36 pivoted at 87 and having & cam roller
38 at one end contacting with the cam face
arid connected at its other end to an arm 8¢
by means of link 40. The arm 39 is pivoted
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at 41 and has connected thereto a second arm
42 on which the pawl 84 is pivoted as indi-

cated at 43. The link connection 40 may ke
adjusted in the slots in the lever 36 and arm
39. The cam lever is maintained in engage-
ment with the cam by means of a spring !
secured at one end to the lever and at the other
end to the frame of the machine. Two op-
positely disposed depressions are provided 1n
the cam surface so that the p‘th is operated
twice for each revolution cf the cam.

The cam 35 is driven from a drive shaft 45
having a plmon 46 secured thereon meshing
with a gear 47 secured on the cam shaft 35a.
A clutch controls the pinion 46 for a pur pose
hereinafter appearing. The drive shoft 4
may be driven in any suitable manner as bv
means of a belt and pulley such as indicated
at 48.

The driving mechanism D for operating ‘Lhe
printing carringe B and the structure of t
carriage and its supports are as follows: A
pair of rails 49 are supported from the frame
of the machine below the drum and extend
in the axial direction -of the drum and the
wheeled printing carriage B runs on the tracik
thvs provided. The carriage comprises a

ame structure 50 adapted to support a well
51 for the coloring liquid, the well resting on

" pair of supports 52 on the carriage frame.

The printing roll 20 is supported in open top
bearings 53 p‘"owrled on the pivoted yoke-like
member 54, which member is 131voted at 55 and
spring m‘esc;nd in an upward direction by
means of springs 56. The member 54 js so
located that the roll 20 dips into the liguid
in the well 51.

Back and forth movement of the carriage B
is effected by means of an oscillating gear sec-
tor 57 engaging with a pinion 58 secvred on

a shaft 59. The shaft 59 carries a drum 60
around which a rope or cable 61 is wound for
several turns, the cable being secured at its
end 62 to one end of the carriage frame and
at its other end 63 to the other end of the
carriage frame, the cable, however, first pass-
ing over a pulley 64 mounted in a fixed sup-
port, such as a bracket 65 secured to the rails.

The gear sector 57 is oscillated by means
of a cmn]{ 57a and connecting rod 570, the
crank in this instance being carried Hv the
cam shaft 85a. Thus it will be seen that when
the cam shaft rotates, the printing carriage
with its printing roll traverses the face of the
large drum A so that stripes of color are de-
pos1ted on the thread by the printing roll
which is in spring pressed contact with the
thread. The printing roll 20 is positively
rotated as by means of a cable 66 passing
around a pulley 67 having driving connection
with theroll. The cable 66 is fastened at %oth
ends to a fixed part of the machine. 1t
pointed out that the cam 85, the crank 5’7(5,
and the length of travel of the carria ge rela-
tive to the width of the drum A are so cal-

3

culated that the rotation of the drum by the
mechanism F does not start until the roll 20
is out of contact with the thread and is com-
pleted before the roll again contacts with the
thread.

The apparatus as thus far described would
only take care of printinv« a multiplicity of
transverse stripes of the same color across the
layer of threads, the spacing of which would
corresponﬂ to the goacmg of the teeth of the

ratchet ring 32 and with close spacing of the
teeth would result in substantially v solid color-

1g of the layer of thread. However, since T
propose to print stripes of different colors on
the layer of thread in various a“rnnoements
according to the réquirements for p*‘oducmrr
a desired design in the material into which
the thread 15 ultimatel ly to be fabricated, T
have provided mechanisms cooperating with
the above to make this possible. For example,
it may be desired to empley four different
colors—red, green, black, and blue—and the
ultimate deswn to be p?‘ocluced may require
that the I Jlayer of thread be printed with a
stripe of red followed by three
green, two stripes of black, three stripes of
blue and so on.

In order to accomplish this T print all of the
stripes of one color in their proper spacing
for the entire circumference of the drum.
This, of course, means that spaces must be
left between the strives to accommodate the
remaining colors. The means for selecting
tha Domts where stripes are to be printed a and
for causing skvrpum where spaces are to be
left will be described presently. After hav-
ing printed one color I lift out the removable
well 51 and its Drmtmp roll and insert 5 well
and roll containing coloring liquid of the
next color and then resuine printing strlpes
of this color in proper spacing relative to the
first stripes, and so on until all of the colors
have been printed.

The selector mechanism jusé above referred
to may comprise an endless chain & passing
over end sprocket wheels 68 and 68« and over
and intermediate driving anonket Wh"Ol 680.
Suitable guides 69. 69 and 690 are provided
for the chains. The sprocket Wheal 680 1s
driven from the shaft 30 through the medium
of sprockets 71 and 72 over which a chain 73
passes. Thus the chain G is only driven when
the shaft 30 is rotating, and as the shaft 30
carries the pinion 28 wlnm meshes with the
internal teeth 29 of the drum, it is apparent
that the chain moves whenever the drum ro-
tates, except, of course, when thread is being
wound on the drum i in which case the pinion
28 is out of mesh Wlth the internal gear 2 99,

Referring now more partlcﬂl 11*' to Hi
10,11 and 12, the end
with a multmhm ty of movable selec ctor plates
74, one for each tooth 33 of the ratchet ri ng

32, The selector plates are numbered as in-
dicated in Fig. 12 to correspond to the num-

128,

ess chain G is provided

stripes of
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bering on the ratchet ring (see Fig. 17), and
they are mounted in slotted blocks 75 carried
by the link plates 76 of the chain G. The se-
lector plates are movable in the blocks 75 from
a position in which they do not project from
the blocks to a position shown at 75 in Figs.
11 and 12 in which they project from the
blocks, the amount of the projection being de-
termined by the stop shoulders 77 adapted to
engage the blocks. Springs 78 (see Fig. 11)
may be employed to resiliently hold the se-
lector plates in their selected positions.

Assuming now that it is desired to print
the thread in four colors in accordance with
the example given above, then the operator,
starting with selector plate marked £1, will
push this plate out so that it projects from
the block, he will then push out plate marked
#10, then #19, and so on until plate 1
again comes around which completes the op-
eration for the first color. In Tigures 10,
11 and 12 I have shown plate marked 1
pushed out, and in Figures 18 to 16 inclusive
T have diagrammatically illustrated the posi-
tion of the plates for printing the red, green,
black and blue colors respectively. The op-
erator may be provded with a chart for con-
venience in selecting the plates to be moved
and he may push the plates out as the plates
come over the front sprocket wheel 68z.

Referring now more particularly to Fig-
ures 4 to 12 inclusive, it will be seen that as
the chain revolves the projecting: portion of
plate marked #1 engages the free or hocked
end 79 of the lever 80, causing it to rock on
its pivot 81 so that a downward pull is given
to the link 82. The link 82 is connected to a
lever 83 pivoted at 84 and having an arcuate
rack 85 at its free end, the arc of the rack
being struck from the center of pivot of the
lever. The rack 85 meshes with teeth 86 on
a lever 87 which is pivoted at 88 and from the
center of which pivot the teeth 86 are located.
The toothed lever 87 is connected with an-
other lever 89 by means of a link 90. The
lever 89 is pivoted at 91 on a plate 92 which is
secured to a lever 93, as by means of a bolé
94. A rod 95 carrying a hlock 96 is connect-
ed to the lever 89 at 97 for operation thereby.
A member 98 carried by the lever 93 is pro-
vided to guide the block 96 and rod 95 in their
up and down movement.

The lever 93 is secured at 99 to the rock
shaft 100 of the clutch opserating yoke 101,
the rock shaft having its besring in a bracke$
102 secured to the main frame of the ma-
chine. The yoke 101 is provided with pins
108 operating in an annular groove 104 in the
movable toothed clutch member 103 ]

Following through the lever system just
described, it will be scen that when a pro-
jecting selector plate engages the hooked end
79 of the lever 80, the link 82 is pulled down-
wardly to operate the toothed portions of
the levers 88 and 87 in a manner to move the

1,852,641

lever 87 downwardly. This causes a down-
ward pull on link 90 and consequently the
lever 89 is caused to rock downwardly, pull-
ing the block 96 downwardly in its guide.

With the block 96 in its down position a
pair of cams 106a carried by the cam shaft
gear 47 and positioned 180° apart will clear
the block as the gear rotates and this permits
the lever 93 to assume a position in which the
teeth of the movable clutch member 105 are
engaged with the teeth of a clutch member
106 formed as part of the pinion 46, and since
the movable clutch member 105 is splined to
the shaft 45, drive will be effected to the
gear 47. The lever is kept in this position
as long as projecting selector plates engage
the lever 80.

It is pointed out that when the cam shaft
35a is being rotated from the shaft 45, it is
important that the drive shaft 107 of the
mechanism E is running idle, and to accom-
plish this I provide a movable toothed clutch
member 108 splined on the shaft 107 and
adapted to be moved into and out of engage-
ment with a clutch member 109 carried by a
pinien 110 meshing with a gear 111. The
operation of the skipping mechanism will
be described hereinafter.

The clutch device just referred to is adapt-
ed to be thrown out, when the clutch device
105 and 106 of the mechanism ¥ is thrown
in, through means of a leverage system in-
cluding a rock lever 112 having its lower
end connected to the lever 93 by a link 113
and its upper end to a lever 114 by a link
115. The lever 114 is secured at 116 to the
rock shaft 117 of the clutch operating yoke
118 having pins operating in a groove in the
movable ciutch member 108. The rock shaft
117 has its bearing in a bracket 119 which is
secured to the frame of the machine.

From the foreging it will be seen that any
movement transmitted to the lever 93 will
be transmitted to the lever 114 to move said
lever in the opposite direction, and conse-
quently when the lever 93 moves in a direc-
tion to engage the clutch 105, 106, the lever
116 is moved in the opposite direction to dis-
engage the clutch 108,

With the clutch of the device E disengaged
and the clutch of the device I engaged, the
printing device B is operated to travel back
and forth and the large thread carrying
drum A is rotated in a step by step move-
ment, all as above fully described, it being
noted that the drive shaft 45 of the source
of power is common to devices B and F.

The skipping mechanism I, which quickly
rotates or advances the drum through the
space or spaces where no print of the color
being run is to occur, comprises the pinion
28 swhich meshes with the internal gear 29
of the drum, 2 bevel gear 120 on the pinion
shaft 80, a vertically extending shaft 121
carrying a bevel gear 122 meshing with the
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bevel gear 120, a second bevel gear 123 on
the shaft 121, a horizontally disposed shaft
124 carrying a bevel gear 125 meshing with
the bevel gear 123 and also carrying a
sprocket wheel 126, a sprocket wheel 127 se-
cured on the shaft of gear 111 and a chain
129 passing over the sprocket wheels 126
and 127. While the above gearing is driven
by the drum when step by step operation of
the drum is taking place, it is to be observed
that such drive is merely idle because the
clutch device 108 and 109 is disengaged at
that time.

Drive of the drum through means of the
skipping mechanism oceurs only when the
cluteh device 105 and 106 is disengaged and
the clutch device 108 and 109 engaged and
the manner in which such drive takes place
is as follows: »

Assuming now the selector chain G has
moved so that the projecting plate marked
#1 has passed the hooked lever 80, then the
hooked end of the lever will drop, under in-
fluence of a spring 130 (see Fig. 4), causing
the block 96 to be moved npwardly through
the medium. of leverage above fully de-
scribed. With this block in its upper position
it ‘will le in the path of the cams 106 and
1068¢ and as soon as the cam surface 131 of
the nearest cam comes around, it engages
the projecting portion of the block and rocks
the lever 93, rock shaft 100 and clutch yoke
101 in s direction to disengage the clutch
meinber 105 from the member 106 and at the
same time causes the clutch member 108 to
engage the clutch member 109 because of
lever and linkage 112,113,114 and 115. The
cams 106¢ are also provided with stop shoul-
ders 132 adapted to be engaged by the block
96 to stop the wheel 47.

With the stopping of the wheel 47 the
back and forthmotion of the printing carriage
is stopped as is also the intermittent or step
by step movement of the drum A. The drum
A, however, continues to rotate because of
the engagemernt of the clutch device 108 and
109, the drive for the drum being from shaft
107 to pinion 28 and internal gear 29 through
the chain and gear drive above fully de-
seribed. Thus, 1t will be seen that a great
saving in time is provided through means of
the skipping mechanism which causes the
drum to rotate relatively fast from one point
of print to the next. In the particular print-
ing example above given eight spaces are
skipped between prints of red color, six
between prints of green, seven between prints
of black and six between prints of blue.
With six hundred and forty-eight total
spaces it will be geen that considerable time
would be consumed if step by step move-
ment of the drum were employed through-
cut the operation. _

From the foregoing it will be seen that
whenever there is a projecting selector plate

5

presented to the hooked lever 80 the block
96 is retracted, the clutch device 105 and 106
engaged and the clutch device 108 and 109
disengaged, thus causing printing to be ef-
fected, and then whenever retracted selector
plates are presented to the lever 80, the block
96 is projected into the path of the cams 106a,
causing the clutch device 105 and 106 to be
disengaged and the clutch device 108 and
109 to be engaged, thus stopping the print-
ing operation and step by step movement of
the drum and causing the drum to rotate by
pinion drive. In pinion drive the pawl 34
merely ratchets past the ratchet teeth 33.

The drive shaft 107 above referred to is
driven by means of a belt driven pulley 133
having clutch connection with the shaft.
The clutch connection comprises a movable
clutch member 134 splined ¢n the drive shaft
107 and a clutch member 185 carried by the
puliey. A clutch yoke 186 and operating
bar 137 are provided for operating the mov-
able member 184. Thus, 1f it is desired to
stop all operations for example, as would be
the case at the end of all the prints, the
operating bar 137 is moved in a direction to
disengage the clutch member 134 from the
clutch member 185 which causes the pulley
133 to run idle. In starting up operations
again the operating bar 137 is moved to
cause engagement of this clutch device.

If desired the clutch device 134 and 135
may be automatically thrown out when all
prints for one revolution of the drum have
been completed, 2s by means of a pin 138 car-
ried by the gear 26 adapted to engage a lug
1389 on the flexible arm 140 connected to the
clutch operating voke 136.

A hand operated ratchet wheel 141 may be
provided on the pinion shaft 30 for the pur-
pose of rotating the drum by hand as this
may be desirable when setting the machine
up for operation. An operating handle 142
pivoted on the shaft 30 and carrying a pawl
143 engaging the ratchet wheel is provided
for effecting said hand operation.

Reverting now to the selector mechanism it
will be seen that as the chain G rotates the
prejecting selector plates may be returned to
their retracted positions as by means of a
spring pressed bar 144 located in their path
and at a point bevond the hooked lever 80.

Through the practice of my invention the
operator is enabled to make his selections on
the selector device well ahead of the time that
the selected members actually perform their
work which affords him opportunity to check
the selections and thus avoid misprints. By
virtue of the fact that the apparatus is auto-
matic in its operation, one operator may take
care of a number of machines.

Although T have given an example in
which four colors are employed and in which
the colors would be printed in a certain order,
it is to be understood that a greater number
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of colors may be employed and printed in any
order desired in accordance with the setting
of the selector members of the selector device,
for the device is capable of being set to im-
part steps of varying amplitude to the drum
In any predetermined arrangement or suc-
cessive order.

I claim:— -

1. Thread printing apparatus including a
thread carrying drum, means for imparting
uniform step by step rotative movement to
the drum, means for imparting rotative
movement to the drum of greater amplitude
than step movement, selective means for de-
termining which movement is to be imparted
to the drum, means actuated by said selective
means to effect the selected drive, and a de-
vice for printing transverse stripes of color
on the thread carried by the drum.

2. Thread printing apparatus including a
thread carrying drum, means for imparting
uniform step by step rotative movement to
the drum, means for imparting rotative
movement to the drum of greater amplitude
than step movement, a clutch device control-
ling said first mentioned means, a clutch de-
vice controlling said second mentioned
means, a selector device for determining
which movement is to be imparted to the
drum, means for engaging and disengaging
said clutches, means actuated by the selector
device to engage one of the clutch devices
and disengage the other in accordance with
the selection made, and a device for printing
transverse stripes of color on the thread car-
ried by the drum.

3. Thread printing apparatus including &
thread carrying drum, means for rotating the
drum in steps, means for rotating the drum
in continuous movement of greater ampli-
tude than step movement, selective means for
determining which movement is to be im-
parted to the drum, means actuated by the
selective means for controlling the two first
mentioned means, and a device for printing
transverse stripes of color on the thread car-
ried by the drum.

4. Thread printing apparatus including a
thread carrying drum, pawl and ratchet
means for rotating the drum in steps, gear
means for rotating the drum in continuous
movement of greater amplitude than step
movement, selective means for determining
which movement is to be imparted to the
drum; means actuated by the selective means
to effect drive to the drum through. either
the pawl and ratchet means or the gear means
in accordance with the selection made, and
a device for printing transverse stripes of
color on the thread carried by the drum.

5. In thread printing apparatus including
a drum carrying a layer of thread to be
printed, a printing device for printing trans-
verse stripes of color on said layer and means
for rotating the drum in steps correspond-
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ing in number to the number of stripes to be
printed, the combination of power means for
rotating the drum in continuous movement of
greater amplitude than step movement, and
means for effecting either step by step or con-
tinuous movement of the drum.

6. In thread printing apparatus including
a drum carrying a layer of thread to be print-
ed, a printing device for printing transverse
stripes of color on said layer and means for
rotating the drum in steps corresponding in
number to the number of stripes to be print-
ed, the combination of power means for ro-
tating the drum in continuous movement of
greater amplitude than step movement, and
selective means operating to select either step
by step or continuous movement for the
drum.

7. Thread printing apparatus comprising
in combination, a drum on which the thread
to be printed is wound in a single layer, a
printing device movable axially of the drum
and having a printing roll adapted to con-
tact with the thread on the drum, power

means for rotating the drum in steps, power

means for rotating the drum in continuous
movement greater than step movement, a
driving member for the first power means, a
driving member for the second power means,
and means for connecting and disconnecting
said driving members to their respective
power means, said connecting and discon-
necting means being interconnected so that
only one of the power means receives drive
at a time.

8. Thread printing apparatus comprising
in combination, a drum on which the thread
to be printed is wound in a single layer, a
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printing device movable back and forth ax-

1ally of the drum and having a printing roll
adapted to contact with the layer of thread
on the drum to print transverse stripes of
color thereon, means for rotating the drum

in steps, means for imparting back and

forth stroke to the printing device, drive
means comunon to the two last mentioned
means, drive means for rotating the drum
in continuous movement greater than step

movement, clutch means controlling said

first mentioned drive means, clutch means
controlling said second mentioned drive
means, means interconnecting said clutch
means to hold one clutch means out when
the other is in, and means for operating said
clutch means through the medium of the in-
terconnecting means.

9. Thread printing apparatus including a
thread carrying drum; power means for im-
parting uniform step by step rotative move-

ment to the drum; power means for impart-

ing rotative movement to the drum of greater
amplitude than step movement; a clutch de-
vice controlling the first mentioned power
means; a clutch device controlling the sec-

ond mentioned power means; means connect- 1
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ing said clutch devices for operation in uni-
son so that one clutch is engaged when the
other is disengaged; actuating means for
said interconnected clutch devices; a selector
device operatively associated with said ac-

* tuating means for governing the actuation of

the clutches including an endless chain, means
for driving the chain, and selector members
movably mounted on the chain, said members
belng movable to positions in which they
operate on said actuating means to cause en-
gagement of one clutch and disengagement
of the other and to positions in which they
permit said actuating means to cause dis-
engagement of the first mentioned clutch and
engagement of the second mentioned cluich;
and-a device for printing transverse stripes
of color on the thread carried by the drum.

10. Thread printing apparatus including a
thread carrying drum; power means for im-
parting uniform step by step rotative move-
ment to the drum; power means for impart-
ing rotative movement to the drum of greater
amplitude than step movement; a cluich de-
vice controlling the first mentioned power
means; a clutch device controlling the second
mentioned power means; means connecting
said clutch devices for operation in unison so
that one clutch is engaged when the other is
disengaged; actuating means for said intei-
connected clutch devices; a selector devies
operatively associated with said actuating
means for governing the actuation of the
clutches inciuding an endless chain, means
driven from the rotatable drum for driving
the chain, and selector members movably
mounted on the chain, said members being
movable to positions in which they operate
on said actuating means to cause engagement
of one clutch and disengagement of the other
and to positions in which they permit saic
actuating means to cause disengagement of
the first mentioned clutch and engagement of
the second mentioned cluteh; and a device
for printing transverse siripes of color on the
thread carried by the drum.

11. Thread printing apparatus including
a drum on which a layer of thread to be prini-
ed is wound, a printing device adapted to
travel back and forth axially of the drum
to print transverse stripes of color cn the
inyer of thread, drive means for said print-
ing device, drive means for imparting uni-
form step by step rotative movement to the
drum, a common source of power for both
of said drive means, drive means for impart-
ing rotative movement to the drum of greater
amplitude than step movement, a source of
power for the last mentioned drive means.
cluteh means controlling the first source of
power, clutch means controliing the e

2 eeond
source of power, a selector device operatively
associated with said clutch means having a
plurality of selector members and means op-
erated thereby for actuating the clutches,
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said selector members being adapted to be
placed in positions whereby the clutches will
be actuated to effect uniform step by step ro-
tation of the drum at times and rotative
movement of greater amplitude than step
movement at other times. :

12. Thread printing apparatus including
a dram on which a layer of thread to be
printed is wound, drive means for rotating
the drum to wind the thread thereon, a source
of power for said drive means, a printing de-
vice adapted to travel back and forth ax-
ialiy of the drum to print transverse stripes
of color on the layer of thread, drive means
for said printing device, drive means for im-
parting uniform step by step rotative move-
ment to the drum, a commen source of power
for both of said drive means, drive means
for imparting rotative movement to the drum
of greater amplitude than step movement,
2 source of power for the last mentioned
drive means, means controlling each of said
three sources of power whereby two may be
rendered idle and the other active and se-
lector means including selector plates oper-
atively associated with the control means of
the second and third mentioned sources of
power, said plates being adapted to be set
in positions to operate the control means to
effect rotation of the drum in successive steps
certain of which are of greater amplitude
than others.

13. Thread printing apparatus including
2 drum on which a layer of thread te be
printed is wound, said drum having a ratchet
ring, a pawl device engaging the teeth of
said ring to impari rotafive step by step
movement to the drum, cam and lever mech-
anism for actuating the pawl device, drive
means for said cam, a printing device adapt-
ed-to travel back and forth axially of the
drum to print transverse stripes of color on
the layer of thread, means driven from the
cam drive means for imparting such move-
ment to the printing device, a clutch for
throwing said drive means into and out of
driving engagement, shift means for the
cluteh, cam means for actuating said shift
mesns, said cam means being rotatable with
the first mentioned cam, a sfop member fix-
edly associated with said cam means, 2 mov-
able stop member carried by the clutch shift
means, a selector device for moving said mov-
able member into a position in which it is
engaged by said cam means to disengage the
clutch and in which it is engaged by the fixed
stop member to stop said pawl and printing
devices, and into a position in which said
movable member is clear of the cam means
and fixed stop member to permit of engage-
ment of the clutch drive means for imparting
rotative movement to the drum of greater
amplitude than step movement, a clutch for
throwing said last mentioned drive means
into and out of driving engagement, shift
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means for said clutch and means connecting
said shift means with the shift means of
the first mentioned clutch whereby one clutch
is thrown in when the other is thrown oul.
14. Thread printing apparatus including
a thread carrying drum, means for impart-
ing uniform step by step rotative movement
to the drum, means for imparting rotative
movement to the drum of greater amplitude
than step movement, selective means for de-
termining which movement is to be imparted
to the drumn, means actuated by said selective
means to effect the selected drive, a device
for printing transverse stripes of color on
the thread carvied by the drum, and means
for automatically stopping the drum when
the drum has made a complete revolution.
15. Thread printing apparatus including
a thread carrying drum, a printing device
for printing transvesse stripes of color on the
thread carried by the drum, power means
for driving the dirum in uniform step by step
rotative movement, power ineans for driv-
ing said printing device, power means for
driving the drum in rotative movement of
greater amplitude than step movement, a
drive shaft comunon to the first two power
means, a clutch for establishing and dises-
tablishing driving connection between said
shaft and said power means, a drive shaft
for the last mentioned power means, a clutch
for establishing and disestablishing driving
connection between said last mentioned shatt
and power means, means interconnecting said
clutches so that one is in when the other
is out, means for driving the first shaft,
means driving said second shaft, actuating
means for said clutches, a selector device
governing the actuation of the clutches, and
means for establishing and disestablishing
driving connection between said last men-
tioned driving means and said second shaft.
16. Thread printing apparatus including
a thread carrying drum, a printing device for
printing transverse stripes of color on the
thread carried by the drum, power means for
driving the drum in uniform step by step
rotative movement, power means for driving
said printing device, power means for driving
the drum in rotative movement of greater
amplitude than step movement, a drive shaft
common to the first two power means, a clutch
for establishing and disestablishing driving
connection between said last mentioned shaft
and power means, means interconnecting said
clutches so that one is in when the other
is out, means for driving the first shaft, means
driving said second shaft, actuating means
for said clutches, a selector device governing
the actuation of the clutches, and means for
establishing and disestablishing driving con-
nection between said last mentioned driving
means and said second shaft, together with
means automatically disestablishing said last
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mentioned driving connection when said
drum has made a complete revolution.

17. Thread printing apparatus compris-
ing a drum carrying a layer of thread to be
printed, means for rotating said drum, mov-
able means provided with spaced controlling
devices, means for imparting movement to
said movable means from the drum, means
operated by said devices for intermittently
turning said drum to prescribed different
printing positions, and a device for printing
transverse stripes of color on the layer of
thread carried by the drum.

18. Thread printing appaiatus compris-
ing a drum carrying a layer of thread to be
printed, means for rotating said drum, an
endless chain provided with spaced control-
ling devices, means for driving said chain
from the drum, means operated by said de-
vices for intermittently turning said drum
to prescribe  different printing positions,
and a device for printing transverse stripes
of color on the layer of thread carried by the
drum.

19. Thread printing apparatus compris-
ing a drum carrying a layer of thread to be
printed, means for rotating said drum, mov-
able means provided with spaced selective
controlling devices, means for imparting
movement to said movable means from the
drum, means operated by said devices for in-
termittently turning said drum to prescribed
different printing positions, and a device for
printing transverse stripes of color on the
layer of thread carried by the drum.

20. Thread printing apparatus compris-
ing a thread carrying drum, means for se-
lectively imparting rotative movement to the
drum in steps of predetermined amplitude
including a chain connected to said drum to
be rotated thereby, selector means carried by
said chain, and means operated by the selector
means to rotate the drum in steps, the ampli-
tudes of which are determined by the set-
ting of the selector means.

In testimony whereof I have hereunto
signed my name.

DANIEL BUTLER BONNER.
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