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1

This invention relates to printing, and more
particularly to an apparatus for applying infor-
mation or identifying marks to textile fabrics
such as hosiery.

Heretofore, particularly in the hosiery trade,
it has been customary to apply identifying marks
and the like to such hosiery by a strictly manual
operation in which the desired marks are in the
form of a transfer carried by a paper tape, the
transfer or printing being effected by applying a
hot iron to the reverse side of the tape, and with
the. transfer ink in contact with the fabric.
Needless to say, this is a time consuming and
inefficient operation and has materially contrib-
uted to the manufacturing cost of such hosiery.

Also in the past, numerous machines for ac-
complishing such marking have been proposed,
but these machines have presented serious draw~
backs, one of which is the proper registration of
the printed matter with the iron for applying
the same. Likewise, proper iron.operation to
prevent scorching or burning has presented a
problem with the result that no satisfactory, rela-
tively inexpensive and efficient machine for this
purpose has heretofore been available.

It is accordingly an object of this invention to
provide a transfer printing machine which may
be economically constructed from readily avail-
able parts and materials and which will efficiently
operate to perform its intended funections.

It is a further object of the invention to pro-
vide an automatic transfer printing machine in
which means are provided for feeding transfers
in the form of a tape and in which means is also
provided for automatically and accurately regis-
tering each transfer with the applying means.

"It is a further object of the invention to pro-
vide an automatic transfer printing' machine
which may be adjusted to accommodate various
types and sizes of fabric articles.

A still -further object of the invention is the

provision cf an automatic transfer printing ma-
chine in which the transfer may be automatically
and accurately registered regardless of the size
of such transfer.
. Purther objects and advantages of the inven-
tion will be apparent from the following descrip-
tion taken in conjunction with the accompanying
drawings, wherein:

Fig. 1 iz a front elevational view showing the
automatic transfer printing machine of this in-
vention;

Fig. 2 a side elevatmnal view showing the
p1 mtmg machine of Fig. 1;

“Fig. '3 a fragmentary sectional view showing
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the cylinder and operating piston for the trans-
fer iron, and with the iron in retracted position;

PFig. 4 a fragmentary elevational view similar
to Fig. 3 but showing the iron in extended posi-
tion;

Fig. 5 a fragmentary elevational view showmg
the control means for registration of the transfer
tape, and with the parts in position during the
advancing movement of such tape;

Fig. 6 a view similar to Fig, 5 but showing the
parts in position while the transfer tape is sta-
tionary during operation of the transfer iron;

Fig. 7 a sectional view on the line T—1 of Pig. 5;

Fig. 8 a fragmentary elevational view with
parts in section for greater clarity and showing
the feed table and details of the drive therefor;

Fig. 9, a schematic diagram of the electrical
control c1rcu1t for the printing ma,chme of thls
invention;

Fig. 10 a fragmentary detail view of the trans-
fer tape and transfer as applied thereto; and

Fig. 11, a top plan view of the automatic trans-
fer printing machine of this invention.

With continued reference to the drawing and
particularly Figs. 1 and. 2, there is shown an
automatic transfer printing machine constructed
in accordance with this invention and compris-
ing a supporting standard 10 upon the upper end
of which may be secured by welding or the like,
a block 1{. A complementary block 12 may be
secured to the upper surface of block I { by screw-
threaded fastening means 3. The abutting faces
of the blocks Il and {2 may be provided with
longitudinal complementary recesses which serve
to slidably receive and clamp in adjusted position
a horizontally extending supporting member 14,
Secured to one end of supporting member 14 by
a screw-threaded fastening means i5 is a verti-
cally disposed cylinder i6 from which the re-
mainder of the mechanism is supported. B

As best shown in Fig. 3, cylinder 18 is prov1ded
with a bore 1T which serves to slidably receive a
piston 18 having packings 19 at each end there-
of. Secured to the piston I8 by a pin or the like
20 is a piston rod 21 which is slidably received
in an aperture 22 in an énd closure 23 threadedly
engaged with the lower end of the cylinder i¢ at
24. In order to provide a fluidtight seal at thé
lower end of the cylinder 6, a gasket 25 may
be positioned between an annular flange 26 and
the lower edge of the cylinder 16, gasket 25 being
tightly clamped in place by the serew-threaded
engagement 24. Also, in order to prevent leakage
of fluid from within the cylinder 16 around-the
piston rod 2{ there may be provided - a packing
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27 secured to the closure 28 and slidably engag-
ing the surface of the piston rod 21 to prevent
leakage of fluid from the bore 17 of cylinder 8.
Obviously, if desired, other types of packing 27
may be employed, such as the conventional gland
or stuffing box, but with the pressures employsd
in this apparatus, in all probability a packing 27
of the oil ‘seal type: will be satisfactory. Finid
pressure-is-supplied to the upper end of bore {1
through a conduit 28 and to the lower end of bore
17 through a conduit 29.

The lower end of piston rod 21 extends through
an aperture in a boss 30 projecting from the
upper surface of a cross-head: 31.
may be secured to the cross-head 24 by a pin or
other equivalent means 32.

Supported from the cross-head 3i for move-
ment therewith is a transfer iron 33 of more or
less conventional construction and which may
conveniently include a transfer contacting shoe
34 which is ‘heated by an-electrical heating ele-
ment 35 disposed within a casing 35. The ends
of ‘heating element 35 may be .secured to a ter-
minal strip: 37 which facilitates-connection to elec-
trical conductors 38 extending to a source of elec-
trical:energy. In -order to protect the operator
from ‘burns, the iron 33 -may be provided with a
housing: 39 enclosing the same, this housing hav-
ing a plurality of apertures 3%’ which serve to dis=
sipate the-heat, the housing 39 remaining rela-
tively cool.and even if contacted by the operator
would not result in a painful burn.

Iron 33 is supported from cross-head 3{ for
vertical :movement therewith and also for verti-
cal movemen$ relative thereto by means of up~
standing rods 49 threadedly received in the shoe
34; rods 40-extending upwardly through apertures
41:in thecross-head 31. The rods 48 may be pro-
vided with heads 42 disposed above the upper
surface of cross-head 3( in order to limit down-
ward relative: movement of theiron 33. Disposed
about the rods 48 and between the lower surface
of cross-head 31:and the upper surface of hous-
ing 39 are compression springs 43 which upon

downward movement of the iron 33, into engage- -

ment with -an article; permit the same to move
upwardly with relation to the cross-head 3i and
compress the: springs 43 in-order to exert a re-
silient: pressing force upon such: articles. Iron

33 is.of course moved vertically by the introduc- 3

tion of fluid pressure through conduits 28 or 29
to-the appropriate ends of bore 1T in cylinder (8.

Transfers for use in the machine of this in-
vention are supplied in the form of g roll 44 of

paper or other suitable tape 45. This tape hav- i

ing ‘printed thereon :with suitable ink a design or
lettering 46-as shown in Fig: 10. Since it is nec-
essary that the tape 45 be fed to present suc-
cessive:transfers to the action of iron 33 and fur-

ther since the design or-lettering 4§ must register ¢

precisely with the iron.33 suitable means is pro-
vided for feeding and registering such transfers.
Extending from opposite sides of the cylinder 18
are upper horizontal rods 47 and 48 and lower
horizontal rods 49 and 50. Slidably received on
thie Tods 41 and_49-is ‘a-bracket &1 -which is pro-
vided with- outwardly extending tubular mem-
bers- 52/ and 53 which are received over the rods
47:and 49 respectively. The rods 41; 48, 49, and
50 may- be. provided with flats 54 and such flats
may be engaged by a set-screw or. the like 55 to
secure the bracket 51 in-adjusted position. Se-
cured to the bracket. 54 by welding or the like are
8, pair.of spaced parallel horizontal bars 58 which
in conjunction with vertical spaced parallel arms

Piston -rod 21 .
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57 serve to support the roll 44 by means of a U-
shaped recess 58 in the upper end of each arm §1,
recesses 58 serving to receive the ends of axle 59
éxtending through the roll 44. A guide roll §0
for the tape 45 is also journaled between the arms
57 below the roll 44.

Secured to the lower end of bracket §1 by weld-~
ing.or the:like is g fixture 61 which as best shown
in Pigs. 1, 5, 6, and 7 comprises-a base-plate 62
which is secured to the lower end of vertically
extending arms 87 by welding or the like, base
plate 82. being provided at one end thereof with
upwardly extending spaced parallel ears 63.
Mounted for vertical adjustment on the ears 63
is-a roll 68 which may be provided with anti-fric-
tion bearings 65; roll 64 having an axle 65 re-
ceived in end plates 67, plates 67 serving to re-
ceive screw threaded fastening means or the like
88; which extend through vertical slots 69 in the
ears 63. As will be seen from an inspection of
Fig. 7, roll 34 may be moved vertically by loosen-
ing the screw-threaded fastening means: 63: to
permit vertical sliding movement thereof-in.the
slots §9 and upon proper adjustment of the roll
84, the screw-threaded fastening means 68 may
be tightened to securely clamp the roll 64 in ad-
justed position. AfY the opposite end of base-
plate 82 from the upstanding ears 63, a micro-
switch 78 is secured to the under surface thereof
and the actuating plunger 71 of the microswitch
19 extends upwardly through an aperture in the
base plate 82. Also secured to the base plate 62
are downwardly depending spaced ears 12, the
purpose of which will be presently deseribed.

A rocker arm 13 is pivotally mounted on the
base-plate £2 by means of a depending boss 74
extending through an aperture 75 in the base-
plate 62, boss T4 being pivotally received on' a
shaft 78 supported by the depending ears 72.
Shaft 76 may be secured in place by a cotter key
or other equivalent fastening means 71. Rocker
arm T3 is provided 2t one end with spaced up-
standing ears 18 which are received between the
unstanding ears 63 on base-plate 62. Ears 718
serve to rotatably support a roll 79 which may
be provided with anti-friction bearings 88, this
roll  being supported by an axle 8! extending
through apertures in the ears 78. Roll 719 is lo-~
cated: directly below. roll 64 and is designed to
cooperate therewith in a manner to be presently
described. .

At the opposite end of rocker-arm 713 a push-
rod §2 in the form of a screw-threaded member
is threadedly received in the rocker-arm 173 and
projects downwardly therethrough directly above
plunger 71 of microswitch ?3. Pushrod 82 is pro-
vided with a lock nut 83 which serves to engage
the upper surface of the rocker-arm 713 and lock
the pushrod 82 in adjusted position, whereby the
point of operation of the microswitch T0 may be
determined. Pushrod 82 is also provided with
a finger engaging knob 84 to facilitate convenient
adjustment thereof.

An aperture 85 is provided in the rocker-arm
73 between the pushrod 82 and the pivot shaft
16, aperture 85 serving to receive an upstanding
bolt 86 secured to the base plate 62, bolt 86 hav-
ing received thereon above the rocker-arm 13 a
corapression spring 87 which engages a washer
48 disposed beneath the head 83 of the bolt 86.
Compression spring 87 engages the upper surface
of rocker-arm 373 and tends to bias the same in a
counterclockwise direction as viewed in Figs. 1,
5, and 6 to urge the pushrod 82 into engagement
with the plunger T{ of microswitch 70. The ten-
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sion of spring 81 may be adjusted by turning
movement of the bolt 86.

Also secured to the lower end of bracket 51 by
welding or the like are depending spaced par-
allel arms 90 which serve to rotatably support
vertically spaced guide rollers 2 and 92. Guide
rollers 81 and 2 are provided for the purpose of
receiving and guiding the tape 45 in 2 manner to
belater described. The mechanism just deseribed
brovides the registration meang for insuring that
the lettering 46 will be positioned directly beneath
the iron 233 and the operation of this registration
mechanism will be described in connection with
the description of the operation of the entire ma-
chine,

Automatically operable tape pulling means for
advancing the tape 45 as each transfer is applied
is provided, and may take the form of a motor
83, mounted upon a shelf 94, attached to a bracket
95, as by welding or the like. Bracket 85 is pro-
vided “with spaced parallel tubular members 86
and 97, these tubular members being slidably re-
ceived on rods 48 and 50 secured to the cylin-
der 16. - Tubular members 96 and 87 are provided
With set screws 88 which engage the flats 58 on
the rods 48 and 50 fo securely lock bracket 95
and associated equipment in adjusted position.

Motor 93 is provided with a reduction gear 98
from which extends a power output shaft 168,
on which shaft is mounted a clutch-jaw 101. A
journal bearing 162 mounted upon shelf 94 serves
to rotatably support a roll shaft 183 in axial
alignment with the power output shaft 100.
Mounted upon roll shaft i83 is a serrated roll
{04, A driven clutch jaw {05 is slidably mounted
on the end of roll shaft 193 adjacent clutch jaw
{01, jaw 105 being arranged to cooperate there-
with. An annular groove {86 is provided in the
outer surface of jaw 105 and a clutch operating

yoke (07 partially embraces the jaw 105 and is ¢

provided with pins 108 which extend into the
groove (086 from opposite sides. Yoke 187 is
provided with a downwardly extending arm {09
which is pivotally mounted at {{6 on a bracket
111 secured to the bracket 95. Pivotal movement
of the arm: {09 and the yoke 187 serves to en-
gage or disengage the cooperating teeth {12 on
the jaws 101 and (05.

In order to control the operation of the move-
able clutch jaw {05, there is provided a fluid
pressure cylinder 13 pivotally mounted at one
end- thereof, on a bracket 114 depending from
shelf 94, by a pivot pin or other equivalent means
115. A piston rod 1i% projects from the oppo-
site end of cylinder 13, and is pivotally se-
cured to the arm {03 by a suitable connection,
such as a pivoet pin 1i7. The piston rod (1§
connects to a piston of the double acting variety
disposed within the cylinder {13. A conduit 118
provides fluid pressure for one end of the eylin-
der {13, and a second conduit {i9 provides fluid
pressure for the opposite end of cylinder 1i3. -

"The tape 48 is held in engagement with the
serrated roller 184 by an idler roil 120 rotatably
mounted between spaced parallel arms 121, which
in turn are pivotally mounted at 122 on spaced
ears 123 extending from bracket 95. - Idler roll
120 exerts a resilient pressure on tape 45 to urge
the same into engagement with serrated roll 104
by reason of tension springs 124, connected to
arms 121, and to bracket 95. :

- A-main fluid pressure supply line 125 is pro-
vided with a plurality of branch lines 128, 121,
128, and 128, and the passage of fluid through
sueh-branch-lines is controlled by solenaid valves
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130, 131, 132, and 133 respectively. The outlet
sides of valves 130, 131, 132, and 133 are each
connected to T fittings {34, (35, 136, and 137.
Fluid pressure exhaust outlets 138, 139, 140, and
141 are connected to the T fittings 134, 135, 138,
and 31 respectively and the flow of fluid through
such: exhaust outlets is controlled by solenoid
valves 142, 143, 144, and (45 respectively. Con-
duits 28 and 29 which supply fluid pressure to
the opposite ends of cylinder {6 are connected to
T fittings 134 and {35 respectively and conduits
118 and i19 which supply fluid pressure to oppo~
site ends of cylinder {13 are connected to T fit-
tings 136 and 1371 respectively. The solenoid
valves are energized in the proper sequence to
perform the necessary operations of the machine
and.the electrical circuit and manner of opera-
tion of this control circuit will be later described.

Fabric articles to be printed by the machine of
this invention may conveniently be placed on
the upper surface of a plate 14§ forming a cir-
cular feed table provided with a depending flange
{41 which serves to protect the operator from
injury and to conceal the mechanism located
heneath the table. Plate 146 may be provided
with spaced circular tracks 148 secured to the
under surface thereof by welding or the like,
tracks 148 being provided with annular grooves
142 which serve to receive:rollers 150 mounted in
the upper ends of supporting legs or standards
181, A sufficient number of legs 151 and rollers
150 may be provided to suitably support the feed
table 148.

Driving means for the feed table 48 is pro-

? vided in the form of a motor 152 having a power

output shaft 153 coupled to a speed reduction
gearing (84 which in turn is coupled to a drive
shaft 155 having cams 156, 157, and 158 dis-
posed thereon. Drive shaft 155 in turn is coupled
to. a ratchet type or other suitable clutch 159,
the output shaft 188 of which carries a bevel gear
i61. Gear {61 meshes with a bevel gear 162 car-
ried by a vertically disposed shaft 163 journaled
in bearings 164, carried by cross braces 185, sup-
Secured to the shaft 163
adjacent the upper end thereof is a spur gear
166 which meshes with a circular rack (67 car-
ried by a circular angle member 168 secured to
the plate 146 of the feed table. Cams 155, 157,
and 188 on drive shaft 158 engage switches 168,
170, and 171 to actuate the same in proper timed
sequence and such actuation in connecting with
the operation of the machine will be later de-
scribed.

The ratchet type or other clutch {59 is of con-
ventional construction and serves to automati-
cally rotate the table 14§ in periodic step-by-step-
movements. The clutch (898 automatically .en-
gaging and disengaging to accomplish such move~
ment, the drive shaft 155 coupled to such clutch
being continuously rotatable.

The control circuit as best shown schematically
in Fig. 9 includes in addition to the micro-switch
18, cam operated switches 169, 170, and 111, a
limit switch {72 secured to the cylinder {8 and
having an operating plunger i73 engageable by
a finger {74 carried by the piston rod 21 and se-
cured in place by the pin 22, Finger {74 is opera-
tive to engage the plunger 173 and operate the
switch {72 when the iron 38 is in uppermost posi-
tion and upon downward movement of the iron
33 the finger (74 is disengaged frcm the plunger
{78 and allows the switch 172 to return to its
normal inoperative condition. The table drive
motor 152 1s confrolled by a switeh. {15 and this
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motor runs continuously during:the: operation
of-the machine.

In the operation of the: printing machine of
this invention, and. assuming: the table drive
motor: 152, to: be: operating,; the: table 146 will
rotate: intermittently- a. predetermined distance
by-reason of the action of clutch 189, and fextile
articles- to. be printed are-placed on. the table
t46: and held in. position by any. desired means.
These _articles  are. advanced. beneath the tape
45 carrying the transfers 46, tape 45 being guided
by. roller-84 and by roller {16 supported from
spaced:arms: Y11, which are -attached to bracket
35, Bach article to:be printed comes o rest be-
ngath-the:-tape 4% and directly beneath the iron
33, At this time cam operated switch {71 clcses
to-energize solenocid 186 and solenoid:14£3; which
admits. fluid pressure through conduit 28 to.the
upper-end- of cylinder {6, thus moving the iron
33 downwardly to transfer the ink 48 from tape
45-to-the article to be printed. Upon completicn
of this: printing -operation, cam operated switch
1711 closes a second-set-of contacts: to energize
solenoid 13! and solencid {42, thus introducing
fluid-pressure-to-the iower end of cylinder {6.and
retracting -iron 33. Solenoid valves {44 angd {45
permit:the: escape of -fluid pressure from the cyl-
inder- 1§, during movement of: the piston I8 in
such cylinder. The table 146 then moves an-
other step to present-a second fabric article to
be-printed..

Sinee: the transfer 46 is-only sufficient for one
printing operation, it is necessary to advance the
tape 45 and bring a:second transfer into registry
with the-iron 33 after-the completion of a print-
ing operation. This advancement of the tape £5
is- accomplished by the mechanism above de-
scribed, and.exact registry of the transfer 46 is
obtained- by actuation of the micro-switch 70.
Actuation of-this switch is caused by the trans-
fer. 46 passing between the rolls 64 and 79, the
thickness of:- the transfer ink being-:sufficient to
move these rolls-apart and pivot the rocker arm
13.about the pivot pin 78, thus moving the push
rod 82-away from the plunger 71 of micro-switch
18; and allowing this switch to close.

Assuming that a printing operation has just
been completed and.a transfer- 46. is disposed
between the rolls 64 and 19 with the micro-switch
"16:closed to complete the circuit to solenoid valves
132 and 145, at this time cam operated switch
{69 is open in- order to-inferrupt the circuit to
these: solenoid valves and prevent: energization
of the same. Uvon return of iron 233 to its upper-
most position the finger {74 will-engage plunger
{13 of limit-switch 172, closing this switch to
energize scleneid valves 133 and (44, thus admit-
ting fluid pressure to one end of the cylinder {13
and engaging the driven clutch member 185 with
the driving clutch member {81 to.rotate drive
roll 104 and advance the tape 45 through the
rolls 64:and 78 from the tape supply roll 44.

As-soon as the transfer 46 has passed:from
between-rolls 64 and 19 these rolls move toward
each.other to open the micro-switch 70 and at
the-same time cam operated switch 189 closes to
supply.current to this:circuit in order that when
the next transfer 46 passes between rolls €4 and
78.and closes micro-switch 70 this will operate
to- energize sclenoid valves {32 and 145 which
will’ disengage driven clutch member 185 from
driving. clutch. member {8 and stop the rota-
tion of roll {84 and the movement of tape {45
which results: in accurately registering or posi-
tioning-a-transfer.46:beneath the iron 33. Dur-
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ing- the advancement-of tape 45 cam: operated
switch 170 opens, which deenergizes. solenoid
valves: 133 -and - 144, but the driven clutch mem-
ber {05-will not be-disengaged from driving eluich
member 161 until miero-switch 10 closes, since
it is:necessary to introduce fluid pressure to the
opposite end:of cylinder 113.in order to accom-
plish  such - disengagement of the tape pulling
drive clutch. It will:be seen that it is- impossible
for the tape 45 to be moved during downward
movement of the iron 23 to initiate a printing
operation since immediately the iron 33 com-
mences: to move . downwardly, the finger- 174 is
disengaged from the plunger {13 thus opening
the limit switch 112 and preventing introduction
of - fluid pressure to.the cylinder 113-to engage
the driven- clutch member 185 with the driving
clutech member: {8i. This movement is only ini~
tiated upon the upward movement of the iron 33
to close the limit-switch {72, after which -move-
ment-of the tape 45 is completely under control
of the micro-switch- 70 actuated by the transfer
46 passing between the rolls 64 and 79.

It will be seen that by the above described in-
vention. there has been provided a completely
automatic transfer printing machine in which
transfers may be supplied on a continuocus paper
tape and in which such transfers are accurately
registered: with a transfer applying iron and. in
which the articles to be printed may be auto-
matically fed-to the machine in timed relation
to the operation of the various components there-
of, the operation of the machine being accom-
plished through fluid pressure means controlled
by an electrical circuit. The machine of this
invention may be constructed from readily avail«
able parts and materials and may be fabricated in
such a manner that highly efficient operation
may be obtained over long periods of time with-
out the necessity for: frequent shutdowns for: re-
pair and the like:

It will be obvious to those skilled in the arb
that various changes may be made in. the in-
vention without departing from the spirit and
scope thereof, and therefore the invention is not
limited by that which is shown in.the drawing
and- described in the specifications, but only as
indicated in the appended claims.

What is claimed is:

1. A transfer printing machine comprising a
circular feed table on which articles to be print-
ed may be placed, a continuously operating power
source, a one revolution cluteh connecting said
power source and said table for imparting in-
termittent movement to said table, a fluid pres-
sure cylinder adjustably disposed above said:ta-
ble, a piston in said cylinder, a cross-head car-
ried by said piston for movement toward and
from said table, a heated iron carried by said
cross-head for movemeni therewith and for
movement relative thereto, resilient means for re-
sisting movement of said iron toward said cross-
head, a frame adjustably supported on said cyl-
inder, a roll of tape rotatably mounted on said
frame, transfers of heat sensitive ink carried by
said tave, an elongated base member carried by
said frame, a roller adjustably mounted on said
base member adjacent one end thereof; a micro-
switch mounted:on said base member adjacent
the opposite end thereof, a rocker arm pivotally
mounted on said base member, a roller mounted
on said rocker-arm adjacent said first mentioned
roller, adjustable- resilient means engaging said
base. member. and said rocker arm to bias said
rollers into.engagement; an adjustable-push red
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mounted on said rocker arm and engageable with
said microswitch to open and close the same upon
pivotal movement of said rocker arm, guide means
for directing said tape from said roll between said
rollers and for positioning said tape above said
table in spaced substantially parallel relation
thereto, tape pulling meang comprising a bracket
adjustably mounted on said cylinder, a friction
roller mounted on said bracket, an idler roller
mounted on said bracket for holding said tape in
engagement with said friction roller, a driving
motor, a clutch between said motor and said
friction roller and fluid pressure means for en-
gaging and disengaging said clutch, a source of
fluid pressure, solencid valves for controlling the
flow of fluid from said source to said fluid pres-
sure cylinder and to said fluid pressure means,
other solenoid valves for controlling the exhaust
from said fluid pressure cylinder and from said
fluid pressure means, a limit switch mounted on
said cylinder, a finger carried by said cross-head
and engageable with said limit switch to open
and close the same upon movement of said cross-
head, a plurality of cam actuated switches, a plu-
rality of cams operated by said power source for
actuating said last said mentioned switches in
timed relation to the movement of said table,
whereby upon movement of an article on said
table into position beneath said tape and said
iron one of said cam actuated switches will op-
erate to energize certain said solenoid valves
and admit fluid to said cylinder to move said
iron downwardly into engagement with said tape
to apply said transfer to said article, said cam
actuated switch operating to deenergize said cer-
tain solenoid valves and energize others to re-
turn said iron to uppermost position, saiq finger
engaging said limit switeh to energize certain
other of said solenoid valves to eause said fluid
pressure means to engage said clutch thereby ad-
vancing said tape to bring the next transfer into
registry with said iron, such registration being
effected by the engagement of a transfer with
said rollers, the thickness of the ink forming

the transfer moving said rollers apart to pivot ¢

said rocker arm ang close said microswitch and
energize certain of said other solenoid valves to
disengage said clutch, the other of said cam ac-
tuated switches operating to control the micro-
switch and limit switch circuits.

2. A transfer printing machine comprising a
feed table on which articles to be printed may
be placed, a power source, a clutch connecting
said power source anad said table for imparting

intermittent movement to said table, a  fluid ¢

pressure cylinder adjustably disposed above said
table, a piston in said cylinder, a cross-head car-
ried by said piston for movement toward and
from said table, a heated iron carried by said
cross-head for movement therewith and for
movement relative thereto, resilient. means for
resisting movement of said iron toward said
cross-head, a frame supported on.said cylinder,
a roll of tape rotatably mounted on said frame,
spaced transfers of heat sensitive ink carried by
said tape, an elongated base member carried by
said frame, a roller adjustably mounted on said
base member adjacent one end thereof, a micro-
switch mounted on said base member adjacent

the opposite end thereof, a rocker arm pivotally 7

mounted on said base member, a roller mounted
on said rocker arm adjacent said first mentioned
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roller, resilient means engaging said base mem--.

ber and said rocker arm to bias said rollers into
engagement, means on said rocker arm engage-
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able with said microswitch to open and close the
same upon pivotal movement of said rocker arm,
guide means for directing said tape from said
roll between said rollers and for positioning said
tape above said table in spaced substantially
parallel relation thereto, tape pulling means
comprising a bracket mounted on said cylinder,
a friction roller mounted on said bracket, an
idler roller for holding said tape in engagement
with said friction roller, a motor, a clutch be-
tween said motor and said friction roller and
fluid pressure means for engaging and disengag-
ing said clutch, a source of fluid pressure, sole-
noid valves for controlling the flow of fluid from
said source to said fluid pressure cylinder and to
said fluid pressure means, other solenoid valves
for controlling the exhaust from said fluid pres-
sure cylinder and from said fluid pressure means,
a limit switch, a finger carrier by said cross-head
and engageable with said limit switch to open
and close the same upon movement of said cross-
head, a plurality of cam actuated switches, a
plurality of cams operated by said power source
for actuating said last mentioned switches in
timed relation to the movement of said table
whereby upon movement of an article on said
table into position beneath said tape and said
iron one of said cam actuated switches wili
operate to energize certain of said solenoid valves
and admit fluid to said cylinder to move said
iron dewnwardly into engagement with said tape
to apply said transfer to said article, said cam
actuated switch operating to deenergize said cer-
tain solenoid valves and energize others to return
said iron to uppermost position, said finger en-
gaging said limit switch to energize certain other
of said solenoid valves to cause said fluid pres-
sure means to engage said clutch thereby ad-
vancing said tape to bring the next transfer into
registry with said iron, such registration being
effected by the engagement of a transfer with
said rollers, the thickness of the ink forming the
transfer moving said rollers apart to pivot said
rocker arm and close said microswitch and ener-
gize certain of said other solenoid valves to dis-
engage said clutch, the other of said cam actu-
ated switches operating to control the micro-
switeh and limit switch circuits.

3. A transfer printing machine comprising a
feed table on which articles to be printed may be
placed, a power source means, connecting said
power source and said table for imparting inter-
mittent movement to said table, a fluid pressure
cylinder disposed above said table, a piston in
said cylinder, a cross-head carried by said piston
for movement toward and from said table, a
heated iron carried by said cross-head for move-
ment therewith, a frame, a roll of tape, rotatably
mounted on said frame, spaced transfers of heat
sensitive ink carried by said tape, an elongated
base member carried by said frame, a roller ad-
justably mounted on said base member adjacent
one end thereof, a microswitch mounted on said
base member adjacent the opposite end thereof,
a rocker arm pivotally mounted on said base
member, a roller mounted on said rocker arm
adjacent said first mentioned roller, resilient
means engaging said base member and said
rocker arm to bias said rollers into engagement,
means on said rocker arm engageable with said
microswitch to open and close the same upon
pivotal movement of said rocker arm, guide
means for directing said tape from said roll be-
tween said rollers and for positioning said tape
above said table in spaced substantial parallel
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relation thereto tape pulling means ¢omprising a
bracket, a fuctmn roller mounted on said bracket,
an idler ‘rollér for holding said tape in engage-
ment with said friction roller, a driving moftor, a

clutch between said motor and said friction roller
and fluid pressure means for engaging and dis-
engagmg said clutch, a source of fluid pressure,
solenoid valves for contronmg the flow of fluid
from said source to said fluid pressure cylinder

and to said fluid pressure means, other solenoid i

valves for controlhng the exhaust from said fluid
pressure - cylinder and from said fluid pressure
means, a limit  switch, a finger carried by said
c1oss -head and engageable with said limif switch

to open and close the ‘same upon movement of :

said cross-head, a plurality of cam actuated
switches, a pluralily of cams operated by said
power source for actuating said last mentioned
‘switches in mmed 1elat10n with movement of said
table whereby upon movement of an article on
said table into position beneath said tape and
said iren one of sa1d cam actuated switches will
perate to energize certain of said solenoid valves
and admit fluid to said cylinder to move said

iron downwardly into engagement with said tape -

to apply said transfer to said article, said cam
actuated switch operating to deenergize said cer-
tain solenoui valves ‘and energize others to return
. ‘said iron to uppezmost position, said finger en-
gaging said lmit’ switeh to energize certain of
said other ' solenoid valves to cause said fluid
pressure means to engag e said clutch thereby
advancmg said tape to bring the next transfer
into registry ‘with said iron, such registration
being eﬁected of the engagement of a transfer
with said rollers, the thickness of the ink form-
ing the transfer moving said rollers apart to
pivot sald rocke1 arm and close said microswitch
and energlze certain of sald other solenoid valves
to dlsengage said clutch, the other of said cam
actuated switches operatmg to control the micro-
switch and limit switch circuits.

4. A transfer printing machine comprising a
feed table on Whmh articles to be printed may be
placed, a power source, means connecting said
power source and said table for imparting inter-
mittent movement to said table, a fluid pressure
cylinder disposed -above said table, a piston in
sald cyhnde1 a cross-head carried by said piston
for movement toward’ and from said table, a
‘heated iron carried by said cross-head for move-
mentg thelew;t‘i a frame; a roll of tape rotatably
‘mounted on said frame, spaced transfers of hieat
sensitive ink carried by said tape, a base member,
‘a roller Thounted on said base member, a micro-
switch mounted on said base member, a pivotally
‘mounted rocker arm, a roller mounted on said
rocker arm adjacent said first mentioned rolle1
means to bias said rollers -into engagemens,
means on said rockﬂr arm engageable with said
microswitch to open and close the same upon
plvotal movement of said rocker "arm, guide
means for directing said tape from said roll be-
tween said rollers and for posmomng said tape

above said table in spaced substantially parallel .

relation thereto, tape ‘pulling means compnsmg
a friction roller, means  for holding said tape
in engagement ‘with said friction roller, a driving
motor, a clutch between said motor and said
friction roller and fiuid pressure means for en-
gaging and disengaging said clutch, a source of
finid pressure, solenoid valves for controlling the
»ﬂow of fluid from said source to said fluid pres-
‘sure cylmder and to said fluid pressure means,
‘other solenoid valves for conirolling the exhaust
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from said fluid pressure eylinder:and from-said
fluid :pressure ‘mieans, o limit switch, a -finger
carried by ‘said cross-head and engageable with
said limit switeh to open and close the same upen
movement of said cross-head, a plurality of tim-
ing switches operable in timed relation -to ‘the
movement of said table whereby upon movement
of an article on said table into position beneath
said tape and said “iron, one of said timing
switches will operate to energize certain of said
solenoid valves and admit fluid to said cylinder
to move said iron downwardly into engagement
with said tape to apply said transfer fo said
article, said timing switch operating fo-deener-
gize 'said ‘certain solenoid valves and -energize
others to return said iron to uppermost position,
said finger:engaging said limit -switch to ener-
gize certain other of said solenoid valves to cause
said fluid pressure means to-engage said clutch
thereby ‘advancing said tape to bring the mext
transfer into registry with said iron, such regis-
tration being effected by the engagement of a
transfer ‘with said- rollers, the thickness of the
ink forming the "transfer moving said rollers
‘apart - to ‘pivot ‘said:rocker arm-and close said
microswiteh ‘and’ energize certain of said’ other
solenoid ‘valves to disengage said cluich, the
‘other of said timing switches operating to econ-
trol the microswitch and limit switch circuits.

5. A transfer printing machine comprising -a
feed table on which articles to be printed may-be
placed, a’ power source, means connecting said
power source and said table for imparting inter-
mittent movement to said -table, a fluid pressure
cylinder disposed above said table, a piston in
said cylinder, a heated iron carried by said-piston
for movement therewith, a frame, & roll of tape
yotatably mounted on said frame, spaced trans-
fers of heat sensitive ink carried by said tape, a
base ‘member, ‘a roller mounted on said base
member, a ‘microswitch mounted on said base
member, a pivotally mounted rocker arm, a roller
mounted on said: rocker arm adjacent said first
‘mentioned roller, means to bias said rollers into
engagement, means on said rocker arm engage-
able with said microswitch to-open and close the
same upon pivotal movement of said rocker arm,
guide ‘means for directing said -tape from said
roll between said rollers; and for positioning said
tape above said table in spaced substantially
parallel relation -thereto, tape pulling means
comprising a friction roller, means for holding
said tape in engagement with said friction roller,
a driving ‘motor, -a clutch: between said motor
and said friction roller and fluid pressure means
for engagihg ~and disengaging said eclutch,: a
source of fluid pressure control means for con-
trolling the flow of fluid from said source to
'said fluid pressure’ cylinder and to said fluid
pressure means, means for controlling the' ex-
haust from said filuid pressure cylinder and from
said fluid pressure means, a limit switch, means
to open and close said limit switch upon move-
ment of ‘said iron, a plurality of timing switches
operable in' timed- relation to the ‘movement of
said table, whereby upon movement of an article
on said table into position beneath said tape
and said 1ron one of said timing switches will op-
‘erate to cause said fluid pressure control means

‘to admit fluid to said eylinder to move said iron

downwardly into engagement with said tape to
apply sald transfer to said drticle, said fiming
switeh operatmg t0 actuate said ‘fluid-pressure
‘control ‘means to Teturn said ifon to uppermost
position, the elosing -of said limit switch' serving
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to actuate said fluid pressure control means to
engage said clutch thereby advancing said tape
to bring the next transfer into registry with said
iron, such registration being effected by the en-
gagement of a transfer with said rollers, the
thickness of the ink forming the transfer mov-
ing said rollers apart to pivot said rocker arm
and close said microswitch and operate said fluid
pressure control means to disengage said cluteh,
the other of said timing switches operating to
control the microswitch and limit switch cir-
cuits. -

6. A transfer printing machine comprising a
table on which articles to be printed may be
placed, a fluid pressure cylinder disposed above
said table, a piston in said cylinder, a cross-head
carried by said piston for movement toward and
from said table, a heated iron carried by said pis-
ton for movement therewith and for movement

relative thereto, resilient means for resisting =

movement of said iron toward said cross-head,
a frame, a roll of tape rotatably mounted on said
frame, spaced transfers of heat sensitive ink car-
ried by said tape, a base member carried by
said frame, a roller mounted on said base mem-
ber adjacent one end thereof, a microswitch
mounted on said base member adjacent the op-
posite end thereof, a rocker arm pivotally mount-
ed on said base member, a roller mounted on said
rocker arm adjacent said first mentioned roller,
adjustable resilient means. engaging said base
member and said rocker arm to bias said rollers
into engagement, means on said rocker arm en-
gageable with said microswitch to open and close
the same upon pivotal movement of said rocker
arm, guide means for directing said tape from
said roll between said rollers and for positioning
said tape above said table in spaced substantial-
1y parallel relation thereto, tape pulling means

comprising a friction roller, an idler roller for ¢

holding said tape in engagement with said frie-
tion roller, a driving motor, a clutch between said
motor and said friction roller and fluid pres-
sure means for engaging and disengaging said
cluteh, a source of fluid pressure, means for con-
trolling the flow of fluid from said source to said
fluid pressure cylinder and said fluid pressure
means, a limit switch, a finger carried by said
cross-head and engageable with said limit switch
to open and close the same upon movement of
said cross-head, whereby upon actuation of said
control means to cause fluid to flow to said fluid
pressure cylinder said iron will move downward-
1y into engagement with said tape to apply said
transfer to an article disposed on said table and
upon return of said iron to uppermost position
said limit switch will close to actuate said fluid
pressure means and engage said clutch thereby
advancing said tape to bring the next transfer
into registry with said iron, such registration be-
ing effected by the engagement of a transfer
with said rollers, the thickness of the ink form-
ing the transfer moving said rollers apart to
pivot said rocker arm and close said microswitch
thus causing said fluid pressure means to dis-
engage said clutch.

7. A transfer printing machine comprising 2
table on which articles to be printed may be
placed, 2 fluid pressure cylinder disposed above
said table, a piston in said cylinder, a cross-head
carried by said piston for movement toward and
away from said table, a heated iron carried by
said cross-head for movement therewith, a frame,
a roll of tape rotatably mounted on said frame,
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said tape, a base member, a roller moutited: ort
said base member, a microswitch mounted on said
base member, a pivotally mounted rocker arm, a
roller mounted on said rocker arm adjacent said
first mentioned roller, means to bias said rollers
into engagement, means on said rocker arm en-
gageable to said microswifch to open and close
the same upon pivotal movement of said rocker
arm, guide means for directing said tape from
said roll between said rollers and for positioning
said tape above said table in spaced substantially
parallel relation thereto, tape pulling means com-
prising a friction roller, means for holding said
tape in engagement with said friction roller, a
driving motor, a clutch between said motor and
said friction roller and fluid pressure means for
engaging and disengaging said clutch, a source
of fluid pressure, means for controlling the flow
of fluid from said source to said fluld pressure cyl-
inder and said fluid pressure means, a limit
switch, means to open and close said limit switch
upon movement of said iron, whereby upon ac-
tuation of said control means to admit fluid to
said fluid pressure cylinder said iron will move
downwardly into engagement with said tape to
apply said transfer to an article disposed on said
table, and upon return of said iron to uppermost
position said limit switch will close to cause said
fluid pressure means to engage said clutch there-
by advancing said tape to bring the next transfer
into registry with said iron, such registration be-
ing effected by the engagement of a transfer with
said rollers, the thickness of the ink forming the
transfer moving said rollers apart to pivot said
rocker arm and close said microswitch thus caus-
ing said fluid pressure means to disengage said
cluten.

8. A transfer printing machine comprising a
table on which articles to be printed may be
placed, a heated iron mounted for movement to-
ward and from said table, a frame, a roll of tape
rotatably mounted on said frame, spaced trans-
fers of heat sensitive ink carried by said tape, an
elongated base member carried by said frame, a
roller adjustably mounted on said base member
adjacent one end thereof, a microswitch mounted
on the opposite end thereof, a rocker arm pivotally
mounted on said base member, a roller mounted
on said rocker arm adjacent said first mentioned
roller, adjustable resilient means engaging said
base and said rocker arm to bias said rollers into
engagement, an adjustable push rod mounted on
said rocker arm and engageable with said micro-
switch to open and close the same upon pivotal
movement of said rocker arm, guide means for di-
recting said tape from said roll between said
rollers and for positioning said tape above said
table in spaced substantially parallel relation
thereto, tape pulling means comprising a bracket,
a friction roller mounted on said bracket, an idler
roller mounted on said bracket for holding said
tape in engagement with said friction roller, a
driving motor, a clutch between said motor and
said friction roller and means for engaging and
disengaging said clutch, a limit switch, means to
open and close said limit switch upon movement
of said iron, whereby upon movement of said iron
downwardly into engagement with said tape to
apply said transfer to an article on said table and
upon return movement of said iron to uppermost
position the closing of said limit switch will serve
to engage said clutch thereby advancing said tape
to bring the next transfer into registry with said
iron, such- registration being effected by the en-

spaced transfers of heat sensitive ink carried by 75 gagement of o transfer with said rollers, the
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thickness of the.ink forming the transfer moving
s2id rollers:apart to pivot said rocker arm and
close said 'microswitch to disengage said clutch.

9. For use with a transfer printing-machine a
transfer tape feeding and registration ‘apparatus
comprising a frame, a roll of tape rotatably
mounted on said frame, spaced transfers of heat
sensitive ink carried by said tape, an elongated
base member carried by said frame, a roller ad-
justably mounted on said. base member adjacent
one’end thereof, a microswitch mounted on said
base member -adjacent the opposite end thereof,
a rocker ‘arm .pivotally mounted on said ~base
member, & toller mounted on said rocker arm
adjacent said firsg menticned roller, adjustable
resilient means engaging said base member and
said rocker arm to bias said rollers into engage-
ment, an adjustable push rod mounted on said
rocker-arm and engageable with said microswitch
to open and close the same upon pivotal move-
ment of said rocker arm, guide means for direct-
ing said tape from said roll between said rollers,
tape pulling mesans comprising a bracket, a fric-
tion roller mounted on said bracket, an idler
roller mounted on said bracket for holding said
tape In engagement with said friction roller,-a
driving motor, a clutch between said motor and
said friction roller and fluid pressure means for
engaging and disengaging said clutch, a fluid

pressure ‘source, sclenoid valves for controlling @

the operation of said. fluid pressure means and
switch means for energizing certain of said sole-
noid valves to admit fuid from said source to said
fluid pressure means to engage said clutch where-
by said tape will be advanced to bring a transfer
into operative position, the registration of said
transfer being effected by the engagement of a
transfer with said rollers, the thickness of the ink
forming the transfer moving said rollers apart to
pivet said rocker arm -and close said microswitch
to energize other of said solenoid valves to dis-
engage said clutch.

10. For use with & transfer printing machine a
trensfer tape feeding and registration apparatus,
comprising a frame, a roll of tape rotatably
mounted on said frame, spaced transfers of heat
sensitive ink earried by said tape, a base member
carried -by said frame, a roller adjustably
mounted on said base member, a microswitch
mounted on said base member, a rocker arm piv-
otally mounted on said base member, a roller
mounted on said rocker arm adjacent said first
mentioned roller, adjustable resilient means en-
gaging said base member and said rocker arm to
bias said roilers into engagement, means on said
rocker arm engageable with said microswitch to
open and close the same upon pivotal movement
of said rocker arm, guide means for directing said
tape from said roll between said rollers, tape
pulling. means comprising a friction roller, an
idler roller for holding said tape in engagement
with said friction roller, a driving motor; a clutch
between said motor and said friction roller and
fluid pressure means for engaging and disengag-
ing sald clutch, a fluid pressure source, solenoid
valves for controlling the operation of said fluid
bressure means and switch means for energizing
certain of -said solenoid valves to admit fluid
irom said source to said fluid pressure means to
engage said clutch, whereby said tape will be ad-
vanced to bring a transfer into operative position,
the registration of said transfer being effected by
the engagement of ‘a transfer with said rollers,
the thickness of the ink forming  the transfer
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movingsaid rollers:apart to pivot said rockerarm
and close said microswitech. to energize other of
said solenoid-valves to disengage -said clutch.

“11. Foriuse with: a transfer ‘printing machine
a.transfer tape feeding and registration appara-
tus, comprising:a frame, a-roll of taps rotatably
mounted on said frame, spaced transfers of heat
sensitive ink carried by said tape, a base member
carried by -said ‘frame, -a roller ~adjustably
mounted ‘on said base member, a microswitch
mounted ‘on said base member, a rocker arm piv-
otally mounted on said base member, a roller
mounted onsaid rocker-arm.adjacent said. first
mentioned roller, means to bias said rollers into
engagement, means on'said rocker .arm ‘engage~
able with said microswitch to open and close the
same upon-pivotal movement of :said rocker: arm,
guide means. for directing said tape from said roll
between <said: rollers,  tape ~pulling ‘means com-
brising: a friction roller, means for- holding said
tape in engagement ‘with said friction. roller, .a
driving motor, 2 clutch between said moter-and
said friction:roller-and. fluid pressure means. for
engaging-and disengaging said - elutch, a . fluid
Pressure source, ‘solenoid valves for controlling
the operation «of -said: fluid pressure: means and
switch means for energizing certain of said sole-
noid valves -to. admit fuid from said sourceto
s2id fluid pressure means to engage said -cluteh,
whereby- said - tape will be advanced to bring a
transfer into operative position, the registration
of said transfer being effected by the engagement
of -a transfer with said rollers, the thickness of
the ink’ forming the transfer moving said rollers
apart to pivot said rocker arm and. close -said
microswitch -to energize other of said solenoid
valves to disengage said clutch.

12. For use with a.transfer.printing machine a
transfer tape feeding and registration apparatus
comprising “a frame, a roll.of  tape rotatably
mounted on said frame, spaced transfers of heat
sensitive ink earried by said tape, a base member
carried "by said frame, a roller adjustably
mounted on said base ‘member, a. microswitch
mounted cn said basge member, a rocker arm piv-
otally mounted ' on said base member, .a roller
mounted on said rocker arm adjacent said first
mentioned roiler, means: to. bias said. rollers into
engagement, means on said rocker.grm’ engage-~
able with-said inicroswitch to open. and close the
same upon pivotal movement.of said rocker arm,
guide “means’” for directing .said tape from said
roll between said rollers, tape pulling means com-
prising a friction roller, means for holding said
tape in‘engagement with said. friction: roller, a
driving ‘metor, & clutch between said mctor: and
said: friction roller and mesans for engaging and
disengaging said clutch, switch means for engag-
ing:-said clutch whereby said tape will-be ad-
vanced to.bring a transferinto operative position,
the registration -of said transfer being effected
by the engagement of'a transfer with said rollers,
the thickness of the ink forming: the transfer

moving said rollers apart to pivot said rockerarm

and close sald microswitch, thereby disengaging
said cluteh. o
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