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This invention relates to improvements in apparatus
for transferring photographic -and other images from one
carrier to another involving the progressive mutual super-
positioning of the carriers and the application of developer
liquid activating the respective coatings on the image-
bearing carrier and on the carrier to receive the image.
The invention is herein illustratively described by refer-

ence to its presently preferred embodiment as applied to

the transfer of photographic images from coated paper
carriers to coated aluminum sheet carriers for use. in
photo-offset printing sysiems; however, ‘it will be recog-
nized that certain modifications-and changes therein with

respect to details and with respect to applications may be

made without departing from the underlying essentials
comprising the features of the invention.

In previous devices for. effecting image transfers be-
tween carriers, difficulty was experienced in achieving
precise uniformity in the degree of wetting and activa-
tion of the carrier coatings by the developer liquid while
moving the carriers at a continuous and rapid rate into
progressive mutually superposed relationship in passing
through the apparatus. Also, the previous arrangements
of carrier feeds and guides together with the means,
usually an immersion bath container for the developer
liquid, made visual inspection of the cooperating carriers
for determination of relative positioning most difficult.

A broad object of this invention is to overcome these
difficulties and more specifically to provide a compact,

- efficient and economical apparatus to this end. "

Still another object is an improved image transfer
apparatus incorporating feed and guide elements arranged
for compactness and for easy determinaticn and adjust-
ment of relative positioning of the carriers.

A further object is apparatus which incorporates in
combination therein an improved means for spreading
developer liquid while guiding a carrier, and more speci-
fically which is capable of spreading and flowing devel-
oper liquid uniformly over the coated surface: of one
carrier under pressure which insures uniform wetting and
activation of its photographic coating despite- variations
-or spottiness in its acceptance of such liquid, while also
providing - related arrangements for achieving uniform
wetting of the other carrier with. the developer liquid.

In accordance with this invention as herein disclosed,
one carrier, preferably the image-bearing carrier since it is
usually the more critical of the two carriers as to coating
activation, is fed tangentially to the upper periphery of a
driven guide roller to advance through the guide space
between the roller and a conformably curved guide shoe
which serves also as a developer applicator to which de-
veloper liquid under pressure is supplied by a recirculation
pump so as to insure uniforr spreading and flow of de-
veloper liquid over the carrier surface. - Liquid pressure
also increases feed traction of the guide roller on the car-
rier. The second carrier, in the example comprising the

image-receiving carrier or coated aluminum sheet, is fed

to the lower periphery of the guide roller-with the direc-
tion of rotation thereof at a location directly beneath the
applicator shoe, so that excess developer liquid which
runs down from the shoe onto the second carrier as it
converges with the first carrier rounding the guide roller,
puddles there and supplements: the wetting of the carrier
coatings. 'The two then mutually superposed carriers

uniformly wetted at their interface pass between the guide
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roller and a squeegee roller pressing against it. A liquid
receiver beneath the cooperating rollers and shoe catches
the run-off and holds it for the recirculation pump.  Prei-
erably - the second feed comprises a driven roller also
which is driven by the same power means as that driving
the guide roller, through separate power transfer over-
running clutches permitting independent manual speed-up
or advance rotation of either such roller in order to ad-
vance the leading edge of either carrier relative to the
other carrier as they approach convergence, and thereby
permit positionally indexing the two carriers relatively.

These arrangements, particularly the preferred embodi-
ment wherein the most desirable features of the invention
are combined for the illustrative application, provide a
precision, economical, rapid production, compact, easily
operated and highly reliable machine according to the
foregoing objectives. :

These and other features, objects and advantages of
the invention will become more fully evidént from the
following description thereof by reference to the accom-
panying drawings,

FIGURE 1 is a perspective view of the illustrative em-
bodiment with parts broken away to show details of con-
struction.

FIGURE 2 is a longitudinal
apparatus. )

FIGURE 3 is an enlarged longitudinal sectional view
as in FIGURE 2, with the parts in operation.

FIGURE 4 is an end view of the apparatus with parts
broken away in ssction to show. construction.

FIGURE 5 is an enlarged sectional detail of the driven
guide roller mechanism as viewed in a longitudinal sec-
tional plane.

Referring to the drawings, a readily removatle upper
assembly 40 comprises the frame side plates 12 and 14
which sre interconnected by and ecarry various other parts.
The upper assembly 10 rests on a lower assembly 1§ cotn-
prising the pedestal or base 18 having upstanding” side

sectional view of the

“brackets 20 and 22 thereon provided with horizontally

extending upright flanges 24 notched at 24a to receive
locating pins 26 carried by the respective upper assembly
plates 12 and 14.

Horizontal tie rods 28 maintain the side plates 12 and
14 in vertically- disposed parallel relationship, as do the
oppositely inclined feed pans or aprons 30 and 32, respec-
tively, which at their opposite side edges are bolted to the
respective plates, as indicated at 34. The feed apron 30,
located generally above the feed apron 32, has its lower
horizontal edge portion terminate just above and in tan-
gential relationship to the driven guide roller 36 in order
to feed carrier sheets tangentially between said roller and
a cooperating presser roller 38 journaled for idling in the
upper assembly frame.. The lower edge portion of the

“second and. oppositely. inclined feed chute 32 is tangen-

tially directed aginst the lower periphery of the driven
guide roller 36 and has a curved lower edge portion 32a
which extends conformably about the lower edge of the
guide roller through a short arc beyond the point of tan-
gency to lead the mutually superposed carriers beiween
such roller and a second presser roller 49, also an idler,
bearing upwardly against the lower periphery of the driven
guide roller 36. Preferably the feeding of carriers on

apron 30 to the guide roler is accomplished injtially by

sliding the carriers down the apron into the nip of rollers
38 and 36, from which point the carrier is advanced by
frictional contact with the driven guide roller 36. Carriers
advanced along feed apron 32, however, are preferably
fed positively to the guide roller 36 by means of a driven
roller. 42 cooperating with a presser roller 44 through a

" slot or slots 325 in the guide apron 32.

Each of the respective presser rollers 38, 46 and 42 are
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spring urged against their respective cooperating rollers by
suitable mounting arrangements permitting some sliding
movement of their support journals in a direction toward
and from the respective cooperating rollers, and by springs
45 which urge them against the latter.

Also part of the upper assembly 10 is a power means
preferably comprising the gear-head motor 46 mounted
on frame plate 14 and having an output shaft 464 upon
which the spur gear 48 is fixed. This spur gear meshes
with similar gears 59 and 52 which idle on one end of the
respective support shafts 54 and 56 of driven rollers 42
and 36. The ratios of gear 48 to gear 56 and of gear 48
to gear 52 are such that the driven rollers have the same
peripheral speed when driven by these gears through sepa-
rate power transfer means comprising the overrunning
clutches 58 and 68, respectively. The latter are part of
a carrier indexing arrangement. - Each of these overrun-
ning clutches comprises a toothed member, such as a gear
serving as a ratchet wheel fixed on the associated support
shaft 54 or 56, and a spring-kept pawl mounted on the
associated idle gear to engage the ratchet wheel. These
clutches represent one of various suitable types of over-
running clutch devices which can be used for the purpose.
To complete the indexing arrangement, a manual turn
knob 62 mounted on cach of the roller support shafts 54
and 56, preferably at the end opposite from the gearing,
permits independent manual advancement rotation of each
roller for indexing adjustment of the individual carriers
being fed to the apparatus, without necessity for disengag-
ing gears. '

An additional and vitally important element of the
upper assembly comprises the carrier guide and developer
applicator shoe 62 which is positioned adjacent the side
periphery of driven guide roller 36 by end mounts 64
secured to the side plates 12 and 14, respectively. This
guide shos 62 is arcuately curved conformably to the
peripheral curvature of the guide roller 36 and is spaced
outwardly therefrom by a slight distance affording clear-

~ance for passage of an image-bearing carrier Cb there-
between after its emergence from between the rollers 36
and 38, plus a sufficient clearance over and above the thick-
ness of the coated carrier Cb to permit free flow of a film
of developer liguid through this interface region as it is in-
troduced therein under pressure. Preferably the developer
is introduced through an opening 624 formed in the shoe,
which extends the length of the guide shoe at a location
intermediate its upper and lower edges as shown. The
surface of roller 36 supports the flexible carrier sheet
against the liquid pressure. Pressure of liquid developer
against the carrier further increases its frictional feed con-
tact pressure with the guide roller 36 so as to increase the
positive feed imparted to the carrier. The upper edge of
the guide shoe 62 extends nearly to the pressure roller 38
and serves to catch the leading edge of a carrier Cb as it
emerges from between the rollers 36 and 38, This upper
edge has notches 620 at intervals along its length through
which pressurized developer- liquid escapes or is depres-

sured so that it cannot spurt up against the roller 38. 1t is.

desired to keep this roller dry as possible so as to avoid
predeveloping the carrier coating. The lower edge of shoe
62 is also provided with notches 62¢ at locations along its
length, but for a somewhat different purpose. This pur-
pose is to permit increased flow and run-off of pressurized
developer liquid through the space between the shoe and
the drive roll 36, which flow would otherwise be limited
due to the flow resistance entailed in the downward arcu-
ate extent of shoe 62 serving to guide the carrier Cb into
convergence with carrier Cr from feed guide 32.

Thus, pressurized developer liquid forced from opening
62a into and through the space between the carrier Cb and
the guide shoe spills down into the reentrant space just
mentioned where it puddles and is temporarily retained
as a means to supplementally wet the image-receiving car-
rier Cr and to wet carrier Cb. Excess developer liquid,
barred by the squeege roller 46 from removal with the
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4
departing carriers, runs out of the sides at the interface
between the mutually superposed carriers.

This excess liquid running down from the upper assem-
bly is caught in a receiver tray 70 placed on the base 18
between the side members 20 and 22. This receiver tray
serves as a reservoir for developer liquid D. A motor-
driven pump 72 mounted in this receiver tray draws from
the reservoir and forces developer liquid through the tube
74 to the inlet 624 of a distribution channel formation 62¢
formed, in communication with the opening 624, on the
back side of the arcuate shoe 62. The inlet 62d is con-
veniently located at one end of the guide shoe 62 near the
side of the apparatus at which the pump 72 is stationed.
From this inlet location the guide shoe distribution chan-
nel 62e decreases progressively in cross section toward its
opposite end so as to insure substantially uniform rate of
discharge of developer liquid from the channel §2e
through the opening 62¢ along its length despite pressure
drop along such length.

Preferably temperature control of the developer liguid
in the supply tray 70 is provided by suitable means com-
prising, for example, a hollow-wall tray construction af-
fording a heat exchange chamber 76a through which
temperature controlied liguid R may be circulated by
means of outside conduits 78 extending to and from a
source of such liguid (not shown). . .

In operation of the apparatus, an image-bearing carrier
sheet Cb is placed on the apron 39 and an image-receiving
carrier sheet Cr is placed on the apron 32, usually: with
the 'motor 36 deesnergized. Pump 72 is in operation to
circulate liquid developer through the tube 74 and the
interface region betwéen arcuate applicator-guide shoe 62
and the adjacent peripheral side of roller 36. Now, the
roliers 38 and 42 are individually turned manually in
order to advance the respective carriers into appropriate
superposed registry as they converge in the reentrant re-
gion beneath the iower periphery of the guide roller 36.
Thereupon the guide roller 36, and with it the driven
roller 42, is placed in operation by energizing the drive
motor 4§ in order to continue the progressive advance of
the now superposed carriers. As the carriers emerge
from the space between the guide 32« and roller 36 they
are squeegeed under pressure exerted against the latter by
the presser roller 40 so that they emerge and depart in
a semi-dry state. If desired, the motor 46 may be left in
continuous operation along with the pump motor 72, and
with a small amount of practice an operator may accom-
plish the correct registry of carriers through superimpos-
ing any necessary increments of feed motion to one sheet
or the other by simply turning the appropriate manual
turn knob of roller 36 or roller 42, as permitted by the
respective overrunning clutches described. In order to
permit visual inspection of the relative positioning of the
sheets, the applicator-guide shoe 62 is preferably made
of a transparent material so that the leading edge of
carrier sheet Cb may be observed as it approaches con-
vergence with the leading edge of carrier sheet Cr.. The
arrangement of rollers and applicator shoe permit ready
observation ‘of the manner in which the carrier sheets
meet.

These and other aspects of the invention will be recog-
nized by those skilled in the art on the basis of the fore-
going disclosure of the presently preferred embodiment,
which persons will also recognize that the invention is
not necessarily confined to the illustrative details of con-
struction and application, except within the fair intended
meanings of the claims which follow,

I claim as my invention:

1. Image transfer apparatus comprising means to ad-
vance an image-bearing. carrier and an image-receiving
carrier edgewise into progressive superposed contact one
with the other along respective paths which converge to-
gether, said means including a guide surface on which
onme carrier is guided in approaching such conwvergence
with the other carrier, the guide surface being contacted
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" by that face of said one carrier which is opposite that
contacted by the -other carrier, developer liquid appli-
cator shoe means disposed ciosely adjacent said guide sur-
face and conforming substantially in shape to and parallel
with said guide surface:to form a narrow passage there-
between and through which said one carrier. is moved,
with said passage being only slightly thicker than said
one. carrier, said applicator shoe means having an open-
ing therein communicating with said passage at an inter-
mediate location along the extent of said guide shoe in
the direction of carrier movement through the passage,
and pump means connected to said opening to force de-
veloper liquid into said passage under pressure and there-
by create a pressurized film of liquid- which inherently,
by reason of the pressure and the confinement between
said one carrier and said shoe means, spreads out and
flows over the carrier therein. R

2. Tmage transfer apparatus comprising means to ad-
vance an image-bearing carrier and an image-receiving
carrier edgewise into progressive superposed contact one
with the other along respective paths which converge to-

gether, said means including a convexly curved guide sur--

face around which one carrier is guided in approaching
such convergence with the other carrier, the-guide sur-
face being contacted by that face of said one carrier which
is opposite that contacted by the other carrier, developer
liquid applicator means having a concavely curved guide
face extending parallel to and along said gnide surface-in
closely spaced relationship forming an intervening pas-
sage for said one carrier slightly thicker ‘than the carrier

itself, and means including said applicator means, accumu-

lator means to receive the overflow -therefrom and a

“pump to deliver the accumulated developer liquid to said
passage under pressure causing spreading and flow. of the
liquid uniformly through the interface between the appli-
cator and said one carrier, thereby to wet the latter carrier
and thereby also the other carrier as the two carriers come
together, said applicator means comprising a curved guide
shee which is apertured to pass devéloper liquid to such
passage at a location intermediate its relatively leading
and trailing edges.

3. The image transfer apparatus defined in claim 2,
wherein. the guide shoe comprises a curved plate-like
member having an elongated groove extending in its guide
face, across the breadth of the passage transverse to the
direction of carrier movement, said groove comprising
the aperturing through which developer liquid flows to
the passage. : )

4. The image transfer apparatus defined in claim 3,
comprising a horizontally disposed revolving roller pro-
viding said guide surface, a first feed for advancing said
one carrier into tangential relationship with the upper
periphery of the revolving roller in the direction of mo-
tion of such upper periphery, and a second feed for ad-
vancing the other carrier into tangential relationship with
a point on the lower periphery of the revolving reller in
the direction of motion of such lower periphery, the guide

shoe being positioned adjacent the revolving roller in the’

path of said 'one carrier ahead of the infeed point of the
second carrier, whereby developer liquid from the shoe
runs from said passage down onto said other carrier as it
approaches the revolving roller.

5, The image transfer apparatus defined in claim 4,
wherein the lower and upper edge portions of the shoe
have a succession of openings formed therein along the
length thereof. :

6. The image transfer apparatus defined in claim 5, and
a presser roller operatively associated with the revolving
roll ,aﬁ,,_l.r’ DpAr.Derinheriio i

[

10

20

25

30

40

45

50

55

80

- ADCAUC LR

6

rollers, at least one of said drive means including a uni-
directional coupling permitting separate turning of one of
the revolving rollers independently of the other in the
direction of driven rotation, and thereby permitting index-
ing of one carrier relative to the other,

7. Image transfer apparatus comprising means to ad-
vance an image-bearing carrier and an image-receiving
carrier edgewise into progressive superposed contact one
with. the other ‘along respective paths which converge to-
gether, said means including a horizontal revolving roller
around a side portion of which one carrier is guided in
appioaching convergence with the other carrier, and means
including a pump and .a distributor of developer liquid
mounted adjacent said roller side portion and conforming
substantially in shape to and parallel with the periphery of
the roller so as to form an interface region therebetween
for confinement of a layer of developer liquid spread out
on the carrier, said distributor thereby being operable un-
der pressure from said pump to spread developer liquid -
on the exposed face of said one carrier as it advances
around said side portion, the first-mentioned means includ-
ing a first feed for advancing said one carrier into tangen-
tial relationship with the upper periphery of the revolving
roller in the direction of motion of such upper periphery,
and a second feed for advancing the other carrier into
tangential relationship with a point on the lower periphery
of the revolving roller in the direction of motion of such
lower periphery. : .

8. Image transfer apparatus comprising means to ad-
vance an image-bearing carrier and an image-receiving car-
rier edgewise into progressive superposed contact one with
the other along respective paths which converge together,
said means including a horizontal revolving roller around
a side surface of which one carrier is guided in approach-
ing convergence with the other carrier, and further includ-
ing a guide surface for the other carrier; and means in-
cluding a pump and an arcuately curved distributor shoe
conformed to and spaced a short distance from one of said

surfaces to define a passageway therebetween for the in-

dividual carrier which is guided by the last-mentioned one
of said surfaces and for a layer of developer liquid spread
on said individual carrier, and operable under pressure
from said pump to spread developer liquid on the exposed
face of said individual carrier as it advances through said
passageway, the first-mentioned means including a first
feed for advancing said one carrier into tangential rela-
tionship with the upper periphery of the revolving roller

_in the direction of motion of such upper periphery, and

a second feed for advancing the other carrier into tan-
gential relationship with a point on the lower periphery
of the revolving roller in the direction of motion of such
lower periphery. )

9. Image transfer apparatus comprising means to ad-
vance an image-bearing carrier and an image-receiving car-
rier edgewise into progressive superposed contact one with
the other along respective paths which converge together,
said means including a horizontal revolving roller around
a side surface of which one carrier is guided in approach-
ing convergence with the other carrier, and further includ-
ing a-guide surface for the other carrier, and means in-
cluding & pump and a distributor shoe spaced a short.
distance from one of said surfaces to define 'a passageway
therebetween -for ‘the individual carrier which is guided
by the last-mentioned one of said surfaces and operable .
under pressure from said pump to spread developer liquid
on the exposed facé of said individual carrier as it ad-
vances through said passageway, the first-mentione

ntioned el i
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periphery to squeeze said one carrier thersbetween for
advancement by driven rotation of the revolving roller,
a second revolving roller operatively associated with the
'second feed, drive means drivingly interconnecting the re-
volving rollers to rotate at the same peripheral speed, a
power source, and drive means drivingly connecting said
power source to one of the revolving rollers, at least one
of said drive means including a unidirectional coupling
permitting separate turning of one of the revolving rollers
independently of the other in the direction of driven rota-
‘tion, and thereby permitting indexing of one carrier rela-
tive to the other.

10.: The apparatus defined in claim 9, wherein the first
and second feeds comprise tables which slope downwardly
to the revolving roller in respectivély opposite senses.

11, Image transfer apparatus operable to advance an
image carrier and an image-receiving carrier into mutualiy
superposed relationship while applying developer liquid to
their interface surfaces; comprising a guide roller mounted
to rotate on a horizontal axis, first and second presser
rollers operatively associated with the upper and lower
.periphery respectively of the guide roller, power means to

‘rotate the guide roller in one direction, a first feed to
advance one carrier tangentially between the first presser
roller ‘and guide roller with rotation of the laiter, an
arcuately curved guide shoe operatively associated with the
side periphery of the guide roller to pass said one carrier
therebetween as it emerges from between the guide roller
and first presser roller, a second feed to advance the other
“carrier tangentially between- the second presser roller and
guide roller with rotation of the laiter, including guide
means converging with the guide roller beneath said guide
shoe, whereby the two carriers are advanced convergingly
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into . superposed relationship and guided to the second
presser roller, and means operatively associated with the

. guide shoe to force developer liquid under pressure through

the space between the shoe and the first carrier sufficient
'to run down onto the second carrier as it converges with
the first_carrier, including a receiver for excess developer
liquid running from the carriers and a pump drawing
from the receiver to recirculate ‘such excess developer
liquid to the guide shoe.

12. The apparatus defined in claim' 11, wherein the
second feed includes cooperating feed roller means one
‘of which is driven, and separate power transfer means
from the power means to the driven feed roller means and
to the guide roller, each including a unidirectional clutch
means - permitting independent” manual rotation of the
driven feed roller means ‘or guide roller selectively to- ad-
vance either carrier’s leading edge toward convergence:
with the other carrier.

13. The apparatus defined in claim 11, wherein the
guide shoe comprises a curved plate having notched upper

-and lower edges, and a developer liquid feed channel

extending generally horizontally across said plate inter-
mediate said edges and in direct communication with the
space between the shoe and the guide roller.

14. The apparatus defined in claim 13, wherein the
feed channel’s transverse cross section increases progres-
sively to an entry point and the pump is connected: to
tie channel at such entry point.
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