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United States Patent Office 2,776,511 
Patented Jan. 8, 1957 

2,776,511. 
MACHINE FOR APPLYNG FILMS TO BASE 

SHEETS 

Jess D. Klopfenstein, Oak Park, Edwin T. Zimmerman, 
Berkeley, and Knute F. Engstrora, Wheaton, l, as 
signors to The Meyercord Co., Chicago, S., a corpora 
tion of Illinois 

Application July 9, 1953, Serial No. 366,935 
2 Claims. (C. 41-1) 

This invention relates to improvetinents in the appli 
cation of films to base sheets and more particularly to 
an improved roll type machine and method for apply 
ing decalcomania transfers by heat and pressure to base 
sheets of wood, fibrous materials and other types of sheet 
material. 

In a copending U. S. Patent No. 2,643,475 by Jess D. 
Klopfenstein there is described and claimed a novel ma 
chine of the foregoing character having a pair of opposed 
rolls between which a base sheet and a superimposed film 
may be passed under heat and pressure. As described 
therein, the machine is provided with an overrunning 
clutch arranged so that the driving connection with one 
of the rolls is disrupted in response to an increase in sur 
face speed of the roll thereby permitting initial posi 
tive drive of both rolls followed by positive drive of only 
one roll and free running of the other roll. In this way 
both rolls rotate during the major portion of the proc 
ess at the same Surface speed thereby avoiding creepage, 
slippage or buckling of the thin transfer film relative to 
the base sheet. 
The present invention is directed to still another prob 

lem which is frequently encountered in the application 
of a thin decorative film, such as a decalcomania trans 
fer, to a base sheet by means of a heated pressure roll 
'device. One important application of this scheme is in 
the production of large wood panels of plywood, Mason 
ite or the like having an artificial wood grain or other 
idecorative finish, the desired finish being provided by a 
decalcomania transfer film which is firmly adhered or 
bonded by heat and pressure to the wood surface. It 
has been found that incomplete or faulty bonding of the 
decorative film is frequently encountered, especially along 
the marginal edges of the panels, because of irregularities 
and lack of smoothness in the surfaces of the original 
wood panels. During the sanding operation which takes 
place in the manufacture of plywood or Masonite sheets 
there is apparently an unavoidable tendency to sand off 
the marginal edges of the sheets a few thousands of an 
inch more than the main central portions of the sheets. 
Consequently, the edges of the sheets tend to be rounded 
off to a degree which varies somewhat with individual 
manufacturers but is sufficient in most cases to cause a 
marginal edge bond failure on the order of 10 to 15% 
when the decorative film is applied by heat and pressure 
rolls. 
As described in the copending Klopfenstein patent here 

inbefore mentioned, the base sheet or panel having a 
heat activatable coating of nitrocellulose or the like and 
the superimposed transfer film are passed between a pair 
of opposed pressure rolls. The roll in contact with the 
base sheet has a traction surface Such as rubber, and the 
roll in contact with the transfer film is a heated metal roll 
which is necessary in order to activate the heat respon 
sive material of the base sheet coating and the transfer 
film for bonding the latter to the base sheet. Under nor 
mal roll pressures the heated metal roll is unable to press 
the decorative film into tight engagement with the 
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2 
rounded-off edge portions of the base sheet and as a re 
Sult Sufficient heat does not penetrate the work to obtain 
a satisfactory bond in these areas. If excessive roll pres 
Sures are used, the transfer film is crushed or squeezed 
to Such an extent that the desired decorative appearance 
of the film is disfigured or destroyed. Consequently, the 
problem is presented of securing adequate bonding over 
the entire area of the base sheet in spite of edge rounding 
and other Surface irregularities in the sheet while at the 
Same time avoiding detrimental squeeze pressure between 
the rolls. 
A primary object of the present invention is to pro 

vide an improved machine for applying a decorative film 
or the like to a base sheet which is capable of producing 
an effective bond over the entire area of the sheet. 
A further object of the invention is to provide an im 

proved machine of the foregoing character which is 
adapted to produce proper bonding of the film to the 
base sheet in spite of the presence of rounded marginal 
edges or other irregularities in the surface of the base 
sheet while at the same time avoiding the application of 
detrimental squeeze pressure to the film. 

Still another object of the invention is to provide a 
novel and improved means for applying heat and pres 
Sure to a base sheet and superimposed film in order to 
'adhere the film uniformly and effectively over the entire 
area of the base sheet. 
An additional object of the invention is to provide a 

novel method of heating a base sheet and superimposed 
film and pressing the film into complete bonded engage 
ment with the sheet including the uneven and irregular 
Surface areas of the sheet. 

Other objects and advantages of the invention will 
become apparent as this description progresses, reference 
being had to the accompanying drawings, in which: 

Figure 1 is a perspective view of a machine embody 
ing the principles of the present invention; 

Fig. 2 is a top plan view of the machine shown in 
Fig. 1; and 

Fig. 3 is a fragmentary vertical sectional view on an 
enlarged scale as seen along the line 3-3 of Fig. 2. 

Referring to the drawings, a decalcomania applying 
machine is shown having a stationary base or frame 10 
with a pair of upright posts or standards in the form of 
- beams i4 and 16 mounted thereon and connected near 
their upper ends by a pair of cross-bars 17. A pair of 
stationary bearing supports i8 are rigidly mounted on 
the standards 14 and 19 at the front or forward sides 
thereof for jollrnaling a bottom inlet or feed roll 19 
having a rubber traction surface. A similar pair of sta 
tionary bearing supports 21 are rigidly secured to the 
standards 14 and 6 at the back or rearward sides thereof 
for journaling a bottom outlet or delivery roll 22 which 
is of rubber for pressure application. A pair of verti 
cally movable bearing boxes or supports, designated gen 
erally at 23, are carried on the upright standards 4 and 
16. The movable boxes 23 extend both forwardly and 
rearwardly from the standards 14 and 16 for rotatably 
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mounting an upper feed roll 24 which coacts with the 
roll 9 and an upper delivery roll 26 which is the same 
as the roll 22 and coacts therewith. The roll 24 is a 
hollow metal roll having a plurality of internal electric 
heating elements which are connected through one end 
of the roll to suitable electrical conductors contained in 
a flexible conduit 27, as more fully illustrated and de 
Scribed in the copending Klopfenstein Patent 2,643,475. 
In addition, a radiantheating unit 28, more fully described 
below, is located between the inlet rolls 19-24 and the 
outlet rolls 22-26. 

Thus, the machine in its broadest aspect comprises 
two sets of upper and lower rolls arranged side-by-side 
so that work may be fed from a feed table 29 at the 
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front of the machine into the rolls 19 and 24, which 
are power driven at least in part, thence beneath the 
radiant heater 28, and finally discharged through the 
rubber pressure rolls 22 and 26 onto an outlet work 
receiving table 31 at the rear of the machine. By this 
sequence of steps the difficulties heretofore encountered 
with faulty bonding due to surface irregularities in the 
base sheet are completely overcome and effective uni 
form adherence of the film to the base sheet is obtained. 
As seen more particularly in Fig. 3, the bearing Sup 

ports 18 for the bottom feed roll 9 are box-shaped struc 
tures which are rigidly mounted by a plurality of screws 
37 on the front walls of the standards i4 and 6. The 
roll 9 is provided with end shafts 39 which are journaled 
in a pair of bearing blocks 4i which are in turn slidably 
received in the bearing supports 8 and rest upon the 
bases of the latter. The roll 19 is an elongated metal 
cylinder on the outer surface of which is a relatively 
thick layer of rubber, as previously mentioned. This rub 
ber layer is slightly compressible and by its gripping char 
acteristics is adapted for frictional engagement with the 
under surface of a base sheet to drive the same between 
the feed rolls 9 and 24 during operation of the machine. 
The stationary bearing supports 21 for the lower delivery 
roll 22 at the rear of the machine are similar to the Sup 
ports 18. The end shafts, indicated at 49, of the roll 22 
are journaled in a pair of bearing blocks 5; which are 
received within the Supports 21, and the supports 2 are 
rigidly mounted on the rear sides of the uprights 14 and 
i5 by a plurality of screws 54. 
The structural details of the movable bearing boxes 

or Supports 23 for the upper rolls 24 and 26 form no 
part of our present invention and a brief description will 
Suffice. Reference is made to another copending appli 
cation S. N. 363,643, filed June 23, 1953, by Jess D. 
Klopfenstein wherein this subject matter is more fully 
described and claimed. Referring particularly to Figs. 
2 and 3, each bearing box 23 comprises a pair of parallel 
inner and outer plate members 57 and 58 disposed closely 
adjacent the inside and outside of each of the upright 
standards 4 and 16. The plates 57 and 58 are inter 
connected by transversely extending plates or walls 59 
and 6i at the front and rear of the standards, respec 
tively, thereby defining a central opening of rectangular 
cross Section through which the corresponding upright 
Standard 14 or 6 extends for slidable mounting of the 
bearing box relative to the standard. The plate members 
5 and 58 extend both forwardly and rearwardly of the 
upright standards i4 and 6 to define the inner and outer 
side walls of a pair of box-like bearing enclosures. The 
upper rolls 26 and 26 are journaled in bearing blocks 
which are generally similar to the bearing blocks 4 
and 51 for the lower rolls hereinbefore described. Thus, 
the roll 24 is provided with end shafts 69 which are 
received within a pair of bearing blocks 71 mounted for 
limited vertical sliding movement in the forwardly ex 
tending enclosures of the bearing box. 23. The upper 
portion of each bearing block 7: is formed with a 
cylindrical recess 76 for receiving a helical spring 77 
which is Seated therein and which extends above the bear 
ing block 71. An adjustable pressure screw 78 is mount 
ed in the top of the bearing enclosure and coacts with 
the Spring 77 for varying the degree of compression of 
the Spring. A similar arrangement is provided for jour 
naling each end of the upper pressure roll 26 and com 
prises a bearing block 82 slidably mounted in the rear 
wardly extending portion of the box 23 with a helical 
Spring 86 coacting between the upper end of each bear 
ing biock 32 and an adjustable pressure screw 88. 

Prior to the introduction of a work piece between the 
respective sets of rolls, the upper bearing blocks 71 and 
82 will rest on the bottoms of their respective bearing 
enclosures. However, when a piece of work, such as a 
base sheet 91 and a superimposed film 92, as illustrated 
in Fig. 3, is fed in between the rolls, the upper rolls 24 
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4. 
and 26 will be forced upwardly to a slight degree cor 
responding substantially to the thickness of the work. 
The vertical slidability of the bearing blocks 71 and 82 
permits this upward movement of the upper rolls and 
the Springs 76 and 86 are thus compressed during up 
ward shifting of the rolls so that the work is subjected 
to a predetermined resilient spring pressure between the 
respective sets of upper and lower rolls. Obviously, 
the roll pressure between the feed rolls 24-19 and the 
roll pressure between the delivery rolls 26-22 can there 
by be adjusted independently of each other by means 
of the pressure screws 78 and 88. As hereinbefore men 
tioned, the upper feed roll 24 is made of metal in order 
to permit heating thereof and as a result there is a limit 
to the amount of pressure which can be exerted between 
the rolls 24 and 19 without crushing and disfiguring the 
transfer film 92. However, the pressure or delivery rolls 
22 and 26 are both compressible and resilient so that the 
Screws 88 can be adjusted to provide a substantially 
greater pressure loading between these rolls thereby ob 
taining intimate final bonding between the film 92 and 
the base sheet 91 without crushing the film. 
For slidably mounting the bearing boxes 23 on the 

upright standards 14 and 16, an elongated upright chan 
nel member 97 (Fig. 1) is rigidly bolted to the outer 
plate 58 of each bearing box 23 and is received within 
the outermost channel portions of the H beam compris 
ing the corresponding upright standard 14 or 16. The 
upper end portions of the channel members 97 have se 
cured thereto a pair of elongated hanger rods 01 having 
threaded upper end portions projecting upwardly above 
the standards 14 and 16 for operative engagement with 
an adjusting gear mechanism which coacts with the thread 
ed hanger rods. The adjusting mechanism for raising 
and lowering the threaded hanger rods 101 comprises a 
pair of Worm gear boxes 107 and 108 mounted on the 
cross-bars 17 at the upper ends of the standards 4 and 
16, respectively. A worm gear 109 is mounted within 
each of the gear boxes 107 and 108 and operatively 
engages the threaded upper end portion of the correspond 
ing hanger rod 101 so that by rotation of the worm gears 
09 in either direction the hanger rods 101 and the bear. 

ing boxes 23 suspended thereon are thereby raised or 
lowered as required for adjusting the spacing of the upper 
rolls 24 and 26 relative to the fixed rolls 19 and 22. 
For raising or lowering both of the hanger rods 101. 
simultaneously, an elongated shaft 112 extends between 
the bearing boxes 107 and 108 and a pair of worm gears 
113 and 114 are carried on the wormshaft 112 in Opera 
tiye engagement with the worm gears 109. A hand 
Wheel i6 is affixed to a projecting end portion of the 
shaft 2 adjacent the upright 14 for manually rotating 
the shaft 112 and thereby operating both of the worm 
gears 109 simultaneously. 
Although the mechanism just described provides for 

vertical adjustment of the upper rolls 24 and 26 aS a 
unit, it will be desirable on occasion to effect vertical 
adjustment of one of the upper rolls relative to the other 
without disturbing the elevation of the bearing boxes 23 
relative to the Standards 14 and 16. For this purpose, a 
sliding wedge arrangement is provided at each end of 
the upper feed roll 24. Briefly, this alTangement con 
prises a Wedge member 127 having a tapered upper sur 
face 128 which slidably engages a tapered lower surface 
29 on a lifting stud 121 which coacts with a flattened 
bottom edge 18 on the corresponding bearing block 71. 
The wedge member 127 is slidably mounted within a 
channel track housing 122 at the bottom of the bearing 
enclosure, and an elongated adjustment screw 131 extends 
into the forward end of the housing 122 and is opera 
tively engaged with the wedge 127. The outer end of 
the adjusting screw 131 carries a rigid thrust member 
133 which coacts with the front of the housing 122, and 
a hexagonal handle portion 136 is provided which also 
coacts with the front of the hgusing 122 for manually 
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adjusting the screw 131. By manipulating the hexagonal 
head 36 of the adjusting screw 131, the sliding wedge 
127 may be shifted forwardly or rearwardly of the ma 
chine for lowering or raising the position of the lifting 
stud 21 and thereby varying the relative spacing be 
tween the rolls 24 and 19 without disturbing the spacing 
between the rolls 26 and 22 as determined by the adjust 
ment of the bearing boxes 23 on the standards 14 and 16. 
The details of the drive means for the machine like 

wise forms no part of the present invention so that a brief 
description will again suffice, reference again being made 
to the copending Klopfenstein application S. N. 363,643 
for a more complete disclosure. The feed and delivery 
rolls are each positively driven by means of an electric 
motor 37 (Fig. 1) through a chain and sprocket drive. 
The motor 137 is slidably supported on two spaced elon 
gated rods 41 extending between a pair of spaced upright 
supports 142 secured to the base 10. An elongated 
threaded screw 43 is journaled between the Supports 142 
and has an operative threaded engagement with the motor 
37. The outer end of the screw 143 is journaled in a 

bracket 144 and has secured thereto an operating wheel 
or handle 46 so that by rotating the screw 143 the motor 
137 can be shifted for varying the drive ratio and the 
rotating speed of the rols. This latter result is accom 
plished by means of a variable speed pulley 147 mounted 
on the motor shaft, the driving diameter of the pulley 
147 being self-adjusting as the motor 137 is shifted in 
one direction or the other as is well understood in the art. 
A belt 148 extends around the pulley 47 and around a 
larger pulley 49 which is rotatably supported from a gear 
box. 15 containing reduction gearing of conventional 
form. A drive shaft (not shown) projects from the gear 
box 51 at the drive end of the machine and carries a 
drive sprocket (not shown) which engages a drive chain 
154. The chain 54 is trained over suitable sprockets 
58 (Fig. 2) carried on the pressure rolls 22 and 26 and 
also over a pair of sprockets 161 on the feed rolls 24 
and 9, the usual idler sprockets being interposed in the 
arrangement. Each of the sprockets 58 on the pressure 
rolls 26 and 22 are of the same size and pitch so that 
these rolls will be driven at the same rate of speed, and 
the same is true of the sprockets 161 on the feed rolls 
24 and 19 so that the latter are likewise driven at the same 
rate of speed. As viewed in Fig. 1, when the motor 137 
is operated to drive the chain 154 in the direction of the 
arrows, the lower rolls 19 and 22 are rotated in a counter 
clockwise direction while the upper rolls 24 and 26 are 
rotated in a clockwise direction so that the work 91-92 
when placed in position on the feed table 29 will be 
drawn between the feed rolls 19 and 24 and moved 
through the machine from the front to the rear thereof 
for delivery from the pressure rolls 22 and 26 to the rear 
delivery table 31. An overrunning clutch 162 (Fig. 2) 
is provided for the heated feed roll 24 and the sprocket 
6 is mounted on a projecting sleeve portion (not shown) 
of the clutch 162 so that the heated roll 24 is driven 
through the overrunning clutch. This feature of the ma 
chine is more fully described and claimed in the afore 
mentioned copending Klopfenstein patent. In order to 
avoid disturbing the driving efficiency between the drive 
chain 54 and the various sprockets when the roll spac 
ing is adjusted by vertical movement of the bearing boxes 
23, the invention utilizes an automatically adjustable ider 
sprocket arrangement (not shown) for adjusting and main 
taining a predetermined chain tension. Reference is 
again made to the copending Klopfenstein application S. 
N. 363,643 wherein this portion of the machine is more 
fully described and claimed. 
As hereinbefore mentioned, the primary feature of the 

present invention is the provision of the radiant heating 
unit 28 which is interposed between the feed rolls and 
the delivery rolls. This heating unit comprises an elon 
gated generally U-shaped reflector or housing 172 (Fig. 3) 
which has a pair of spaced metal walls with a suitable 
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6 
insulating material 173 therebetween. A plurality of elon 
gated electrical radiant heating elements 174 are mounted 
within the housing 172 so that the radiant heat is reflect 
ed downwardly through the open bottom portion of the 
housing against the film side of the work 91-92 passing 
thereunder. The heating unit 28 is suspended between 
the inner walls 57 of the bearing boxes 23 and is thus 
carried immediately between the upper rolls 24 and 26. 
For thus supporting the heating unit 28, a pair of bracket 
plates 76 (Fig. 2) are fastened to the opposite ends of 
the top portion of the housing 72 and are supported on 
the horizontal flanges 177 of a pair of adjustable brackets 
178 (Fig. 3). A straddle strap 179 is secured to each 
of the flanges 177 and extends over the bracket plates 
176 for retaining the same thereon. Each of the heater 
brackets 178 has an upright portion with an elongated 
slot 180 and a stud 181 carrying a collar 182 extends 
through the sict 80 into the adjacent wall 57 of the corre 
sponding bearing box 23. An adjusting screw 83 is 
threaded through a horizontally extending upper fange 
184 on the bracket 78 and engages the collar 182 so 
that the elevation of the brackets 178 relative to the bear 
ing boxes 23 may be adjusted by means of the screws 183. 
The brackets 78 also have depending portions provided 
with endwise slots 85 which coact with a pair of guide 
screws 186 extending from the bearing box walls 57 to 
insure vertical alignment of the brackets. 

Consequently, it will be seen that the radiant heating 
unit 28 is carried between the bearing boxes 23 and is, 
therefore, adjustable as a unit with the upper rolls 24 
and 26 during regulation of the roll spacing. Moreover, 
the elevation of the heating unit 28 may also be adjusted 
relative to the bearing boxes 23 and the rolls carried there 
between by means of the adjusting screws 183. By this 
arrangement, the proximity of the heating unit 28 rela 
tive to the work passing thereunder may be controlled 
and regulated to a high degree in order to accommodate 
a wide variety of operating conditions. 
As will be hereinafter explained, the radiant heater 28 

is normally operated at a relatively high temperature in 
order to permit effective operation of the machine at 
relatively high speeds. If for any reason, the film 92 
should not be preliminarily bonded to the base sheet 91 
during use of the machine, there would be a dangerous 
tendency for the heat sensitive film 92 to curl or buckle 
upwardly and come into contact with the radiant heating 
elements 74 thereby creating a serious fire hazard. In 
order to eliminate this possibility, a guard is preferably 
provided over the lower open end of the heating unit 
28. This guard is in the form of an elongated comb com 
prising a shaft i87 having a plurality of rearwardly ex 
tending fingers 188 which are rigidly secured to the shaft 
187 and extend across the opening of the heater housing 
to guard the same. The fingers 88 are preferably of 
resilient construction and have an upwardly bent or 
bulged configuration to insure their tight engagement with 
the lower edges of the heater housing. The shaft 87 
is suspended from the horizontal flanges 177 of the heater 
brackets 78 by means of a pair of tubular collars 189 
bolted to the opposite ends of the shaft 187 and also to 
the bracket flanges 77. 

For supporting the work 91-92 as it passes between 
the feed rolls 19-24 and the pressure rolls 22-26, a 
pair of intermediate idler rolls 191 (Fig. 3) are jour 
naled in a pair of brackets 192 secured to the insides 
of the upright standards 14 and 6. As will be apparent 
from Fig. 3 of the drawing, the idler rolls 191 are so 
positioned that they engage and support the under sur 
face of the base sheet 91 in alignment with the upper 
edges of the rolls 9 and 22. 

During operation of the machine, the rolls 19 and 24 
will normally be spaced from each other a distance slight 
ly less than the thickness of the base sheet 91 and the film 
92 so that the roll 24 will necessarily lift slightly during 
passage of the work through the rolls. In this manner, 
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the effective spring pressure of the springs 76 is applied to 
the roll 24 and likewise to the work. The base sheet 
91 may comprise a sheet of plywood, Masonite, or the 
like having a dry hard coating of a thermoplastic mate 
rial such as nitrocellulose containing a relatively high 
percentage of plasticizer. The film 92 may comprise 
a decalcomania transfer which is superimposed on top 
of the base sheet 91. The decalcomania transfer is of 
the heat releasable dry strip type having a paper backing 
and a lacquer design film of ethylcellulose, nitrocellulose, 
or the like. As is well understood in this art, the design 
film side of the decalcomania transfer is disposed adjacent 
the thermoplastic coated side of the base sheet 91 so 
that upon the application of heat and pressure the mate 
rial of the design film and the base sheet coating will be 
activated to develop adhesive properties therebetween and 
at the same time permitting release and dry stripping 
of the paper backing. 

According to the present invention, the base sheet 91 
and superimposed film 92 are introduced between the 
feed rolls 19 and 24 and the latter are regulated both as 
to heat and pressure so as to obtain a preliminary bond 
of the film 92 to the base sheet 91. Because of the fact 
that the base sheet 91 of plywood or the like frequently 
has substantial surface irregularities and especially a pro 
nounced rounding off or beveling adjacent the edges of 
the base sheet, it is not possible to obtain intimate bonded 
contact between the film 92 and the base sheet 91 merely 
by means of the feed rolls 19 and 24. The upper roll 
2-4 must be heated and, therefore, must be of metal. If 
excessive pressure loading is provided for the metal roll 
24, detrimental crushing and disfiguration of the trans 
fer film 92 is frequently experienced. Accordingly, in 
the present invention the feed rolls 19 and 24 provide 
merely a preliminary bonding of the film 92 to the base 
Sheet 91. 
As the work passes from the feed rolls 19-24 it is 

introduced between the pressure or delivery rolls 22-26 
which are made of resiliently compressible material such 
as rubber and can, therefore, be pressure loaded by the 
springs 86 to a substantially greater degree sufficient to 
press the film 92 into intimate bonded engagement over 
she entire surface area of the base sheet 91 including even 
the surface irregularities and rounded edge portions of the 
sheet. In other words, the compressible resilient nature 
of the rolls 22 and 26 permits these rolls to conform 
closely to all usual surface irregularities under substan 
tially increased pressure while at the same time avoiding 
detrimental crushing of the film. 

However, in order to insure complete final bonding of 
the film to the base sheet by means of the pressure rolls 
22 and 26 the intermediate radiant heating provided by 
the heating unit 28 is essential. As previously explained, 
the heated metal roll 24 under normal non-crushing pres 
sures is unable to press the film 92 into complete en 
gagement with the irregular surface area of the base sheet 
9 and for that reason the heat of the metal roll 24 
does not penetrate the transfer film 92 down to the heat 
activatable nitrocellulose coating on the base sheet to any 
satisfactory degree. However, the radiant heater 28 is 
operated at a relatively high temperature so that the ra 
diant heat readily penetrates through the film 92 into the 
surface coating of the base sheet 91 and develops to a 
high degree the latent adhesive properties in these mate 
rials. Jimmediately thereafter the base sheet and super 
imposed film pass between the pressure rollers 22 and 
26 and the high degree of intimate engagement obtained 
by these rolls insures completely effective bonding of the 
film 92 over the entire surface area of the base sheet. 
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Normally, the heated metal roll 24 may be operated 

at a surface temperature on the order of 200 to 400 
F. dependent upon the nature of the transfer film and 
the base sheet. With moderate pressure loading of the 
roll 24, preliminary bonding of the film 92 to the base 
sheet 91 is effected so that there is no tendency for the 
transfer film 92 to curi or buckle under the extreine 
heat of the subsequent radiant heater 28. The radiant 
heater is normally operated at a temperature on the order 
of 1500 F. so as to obtain the necessary complete heat 
activation and penetration into the base sheet coating at 
relatively high operating speeds, e.g., 30 linear feet pCr 
minute. Thus, by the successive steps of preliminarily 
bonding the film to the base sheet under moderate heat 
and pressure between the feed rolls, subjecting the work 
to high temperature radiant heat, and then effecting com 
plete final bonding by means of unheated resilient pressure 
rollers, the present invention overcomes all of the difficul 
ties resulting from surface irregularities in the base shcet. 
As the work emerges from the pressure rollers at the 
delivery side of the machine, the heat releasable dry strip 
able paper backing comprising a portion of the transfer 
film may be readily stripped from the decorated base 
sheet. 
Although the invention has been described with partic 

ular reference to a preferred structural embodiment 
of the machine for supplying decalcomania transfer films 
to base sheets, it will be understood that various modi 
fications and changes in details of structure may be made 
without departing from the scope of the invention as de 
fined in the appended claims. 
We claim: 
1. A machine for applying a film to a base sheet com 

prising a pair of driven upper and lower feed rolls be 
tween which a base sheet and superimposed film may 
be passed under pressure, said upper feed roll comprising 
a metal cylinder having internal heating means for effect 
ing preliminary bonding of the film to the base sheet 
under heat and pressure and said lower feed roll having 
a traction surface for frictionally gripping the base sheet 
and driving the same through the rolls, a pair of driven 
upper and lower rubber pressure rolls mounted adjacent 
said feed rolls for receiving the base sheet and prelimi 
narily bonded film from said feed rolls, said rubber pres 
sure rolls being resiliently compressible to conform to 
the surface irregularities of said base sheet for pressing 
the film into intimate bonded engagement with the base 
sheet over substantially the entire surface area of the 
sheet, adjustable support means for said upper feed and 
pressure rolls for varying the spacing between the upper 
and lower rolls, adjustable resilient pressure applying 
means coacting with said upper feed and pressure rolls 
for urging the upper rolls toward the lower rolls, and 
heating means interposed between said upper feed roll and 
said upper pressure roll for heating the film and the 
adjacent surface of the base sheet prior to the applica 
tion of final bonding pressure by said pressure rolls. 

2. The machine of claim 1 further characterized in 
that said heating means comprises a radiant heater. 
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