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2,680,468
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1 2

This invention relates to improverments in Fig. 10 is g cross sectional view taken on line
laminating machines wherehy sheets of paper X—X of Fig. 9.
may be covered on both sides with relatively thin Fig, 11 ig 5 €ross sectional view taken on line
sheets of &im which are caused 4o adhere there- RI—XTIof Fig. 9,
to by the application ¢f heat or bressure, or by 5 Fig. 12 is an enlarged sectional view taken on
the application of both heat and nressure, line XT-—x771 of Pig, 2,

Among the several objects of thig invention Fig. 13 is g dizgrammatic view showing the
may be noted the provizion of a laminating mag. travel of the work through the machine in a
chine having feed and pressure rollers each pro- typical operation,

vided with a plurality of independently controlled 10 PFig. 14 is an enlarged sectional view taken on
heating units, sc that heat may be selectively line X1v_—x1V of Fig. 2 with Dparts broken away.

applied to predetermined pertions of the rollers. g, 15ig g sectional view taken on line XV
A further object iz the provision of a laminat- of Fig. 14,
g machine having feed roilers and curing Fig. 16 is g plan view of g portion of the work

rollers having mmanually adjustahle means gper- 15 containing one of the windows for admitting light
able to vary the Dressure exerted on the work to operate the selenium cell.

bassing between said rollers. Fig., 17 iz g sectional view taken on line
Another feature of this machine is the pro- KVII-—XVII of Pig. 16,

vision of curing rollers wherein the diameter of Fig. 18 is an enlarged sectional view taken on

each successive roller is slightly larger than the 20 line KVIIT—XVITI of ¥ig, 1.

one just preceded whereby work fed therethrough Pig. 19 ig gz sectional view taken on line

will be maintaineq in & stretched-out form at all XIX—XIX of Fig. 4.

stages of its travel. Fig, 20 is g sectional view taken on line

A further feature Is the provision of manually XX—XX of Fig. 3, with parts broken away.
controlled means whereby the vrineipal feed roil- 25 Fig. 21 is o diagrammatic view of the electrie
€rs are separated when the regular travel of the cireuit for conirolling the laminator,

work is interrupted for any reason. ) ‘Throughout the several views like reference

Other novel features of the machine are an characters refer to similar parts and the numers]
electric eye controlled means for cutting said 18 refers io laminating machine frame having
work into shests of equal length, means for con- 30 g left hand side frame 26 and g right-hand side
veying said sheets o a stacker which automati- frame 22. These side frames are Joined together
cally stacks said sheets, and means integral with adjacent their lower portions by meang of a plat-
the machine for attaching parts thereto for per- form 24 and at their upper portion by a cross
forming special operations on the work, bar 28 which ig secured to vertical standards 28

Other objects are simplicity and economy of 35 which are in turn secured to frames 28 ang 22
construction, ease and efficiency of operation, and by screws 39, Frames 20 and 22 each has cor-
adaptability for use in handling varicus types reésponding depending legs 32, 34 and 3%, each
and kinds of laminating materialg, provided with g suitable resilient Supporting pad

With these chiects in view as well as other 38 which serves to lessen the vibration of the
objects which will appear during the course of 40 machine, and also its objectional cregping.

the apecification reference will be had to the Rotatakly and adjustably carried by side frames
drawings wherein: 25 and 22 is g lower feed roller 4% fixed on an
Figure 1 iz a side elevational view of the lami- ¥le 41 and an UDPer cooperating feed rolier
nating machine with rarts shown in dotied linss, 42 having g fixed axle 43. Upper feed roiler 42
Fig. 2 is an enlarged plan view of the machine 45 18 mounted for rotation in hearings 44 slidably
zhown in Fig. 1 with parts broken away. mounted in slots 4§ and 48 formed respectively
Fig. 3 is an enlarged side elevational view of in the left and right vertical standards 28. The
the laminator with parts broken away. lower feed roller 49 is mounted in bearings 58
g, 4 is an enlarged sectional view taken on which are slidably ang adjustably mounted in
line IV—IV of Fig, 2. 50 Slots 52 and 54 which are respectively formed in
Fig. 5 is an enlarged sectiona] view taken on ieft side frame 29 and right side frame 23,
line VeV of Fig. 1 with parts left in elevation. These slots 52 and 4 are in alisnment and reg-
Fig. 6 is an enlarged sectiona] view taken on ister with slotg 4% and 48 respectively whereby as
line VI—V1 of Pig. 5. hereinafter se forth saig feeding roilers may be
Fig. 7 is an enlarged fragmentary sectionas 55 independently adjusted to set up variable bres-
view taken on line VII—VIT of Fig. 2. sures against each other, angd may be moved out
Fig. 8 iz o fragmentary sectional view taken of contact with each other, Adjusting serews 58
on line VITI—yiIT of Fig, 4, and &8 mounted for vertical adjustment in side

Fig. 9 is an eniarged sectional view taken on frames 28 and 22 respectively are adapted to sup-
line IX—~IX of Fig. 4 with parts breken away. %0 port bearings 5g whereby when the screws are
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operated they may be caused to properly position
the periphery of feed roller 48 to register with
the bed of the jaminator. The upper roller bear-
ings &4 are supported on the respective lower
bearings B with relatively weak gprings 58 posi-
tioned therepetween, sO that the rollers are nor-
mally supported in spaced apart relation.

Pressure adjusting screws 60 at opposite ends
of roller 42 are threaded through Cross bar 26
to engage the respective slide blocks 82 positioned
in slots 48 and 48. The slide blocks .§2 are Posi-
tioned in spaced relation to bearings 44 with a
relatively heavy compression spring 54 therebe-
tween. When it is desired to create a predeter-
mined pressure between the rollers the operator
serews- adjusting screws 60 down so as to com-~
press sSprings 59 and permit the peripheries of
rollers 88 and 42 to contact. Springs 84 may be
further compressed to produce the desired pres-
sure on the materials being laminated between
said rollers.

Due to certain conditions that may arise dur-
ing the operation of the laminator it may become
expedient to quickly separate the vollers 49 and
42. Thisis accomplished by the following means:
Vertically mounted pars §9, one monnted on each
side.of the machine are pifurcated at their upper
ends at 63 to receive the projecting ends of axle
43 and are slotted adjacent their central portions

at 18 to receive the opposite ends of the lower !

roller axle 4¢ which serve to guide the bars in &
straight line of travel. The outer extremities of
axle 43 are each provided with'a set collar 12 held
in positiont by pins 14. The get-collars serve to
hold the upper extremities of bars 86 inwardly
against the body of the machine. The jower end
portion of bar 8% is inwardly and downwardly in-
clined at 76 to operatively engage the wedge face
18 of wedge block 88. Wedge block 88 has a hori-~
zontally disposed bottom face 82 which rests on
a wedge plate 84, secured to the machine frame.
T4 is guite evident that the wedge block thus de-
seriped will, when removed inwardly, cause the
bar 8% to move upwardly to engage and raise the

upper feed roller upwardly from the lower feed -

roller 48, while said lower roller is maintained in
its lower position by the springs 59.

wach wedge block is provided with an actuat-
ing solenocid 85 having a spool 83 secured respec~

tively to the inside walls of frames 20 and 22 by =

means of screws 98.

Movable core §2 secured at its one end to wedge
block 82 extends into spool ‘88 and is adapted to
be moved inwardly as the solenoid coil 84 is en-

ergized. The inner end of core 92 is provided with -

a non-magnetic stem 96 which extends through
an aperture 98 formed through cap {80 removably
attached o the inner end of spool 88. Positioned
about stem 96 between cap {90 and core 82 is a
compression spring {92 which normally forces
wedge block 88 to the outward position shown in
wig. 5. The extended end of stem 86 is threaded
ab 104 to receive the stop nut 196 for limiting the
outward movement of wedge block 80.

Mounted on platform 24 is motor 108 having a
shaft 110 which is operatively connected with
speed reducer {12 having a drive shaft ({4 on
which is mounted a sprocket wheel {16 which in
turn  drives an endless sprocket chain {18.
Mounted on axle 4i intermediate. the right side
frame and roller 40 by screws 300 is a sprocket
wheel {29 which is operatively engaged by chain
148 to arive the feed roller .40.

Secured to the left end of roller 40 by means

of serews 122 is 8 ring spur gear {24 which rotates -

1

10

20

=

_
)

4]

73

. slotted at £88 to

4

with the roller to operatively engage and drive
spur gear 128 which is secured concentrically to
the left end of roller &3 py screws 122.

Spur gears 128 and 196 have teeth of sufficient
length, 0 that when roller A2 is raised to disen-
gage roller 4§ as nereinbefore set forth the teeth
of these gears will remain in mesh so that the
timing of the rollers which are of like diameter
will always remain in constant engagement.
(See Figs. b and 6.)

A belt type feeder {28 disposed in 2 horizontal
plane comprises & Jower series of endiess belts 138
and an uppsr series of endless belts 132. The
lower endless belt section provides 2 series of
spaced apart belts 130 which are operatively
mounted on front roller $36, vear roller 183, and
intermediate supporting roller 145. These rollers
extend transversely across the machine in parallel
relation with the axes of feed roller 4§ and aie
rotatably mounted at the opposite ends respec-
tively on their axes 142 in side frames 20 and 22.

Roller 138 is transversely adjustable to propexly
tension, and position heltg §88. Referring to TFig.
19 it will be noted that the axles {42 of roller 13%
are mounted in a slidably adiustable hearing
block 184 mounted in slots 148 formed in side
frame 28 and 22 respectively. Blocks {44 are
notched at 148 to receive bolts 158 which are po-
sitioned in a 1ongitudinaily disposed notch {52
in the forwsard portion 145 of biocks {44 to ex-
tend through an opening i56 formed through end
plate 58 secured over the end of slot 148 to serve
ag a bearing for nut 53, Mounted on bolb {50
petween the bolt’s nead and block portion {45 isa
compression spring 163 which when nut {58 is
adjusted may move voller {38 to obtain proper
tensioning of the belts 128 to properly direct the
work to the feed rollers.

The upber series of belts 132 are relatively
short and are spaced apart and mounted on roli-
ers 462 and §84 each having axles 186 journaledin
side frames 26 and 22 and disposed in parallel re-
lation with axle 81 of roller 498.

This feeder {28 is driven oy motor 105 through
the spur gear (24 by like spur gears (68, {78 and
{12, Spur gear 188 1s an idter which is rotatably
mounted on stub shaft 174 fixed to side frame 23
to intermesh with spur gear 124 and spur gear 179
fixed for rotation with axle 162. Spur gear 178
intermeshes with spur gear {78 which in turn is
fixed to axle 188 of roller 152,

Tt will be noted that the adjacent reaches of
pelts £58 and 132 run rearwardiy in the same di-
vection, and due to the construction of the train
of spur gears, will run at the same peripheral
speed as that of the feed rollers 48 and 42.

Referring to Figs. 2 and 7, it will be noted that
guide strips {6 and 1718 are adjustably mount-
ed on guide rods £89 and i82. These guide rods
are threaded and are rigidly supporited in side
frames 20 and £2. Cuide strips 176 and 178 egach
have a base angle {84 having depending trans-
verse lugs 185 bored at 188 to slidably fit guide
rods 188 and 182, Base angle 184 is vertically
receive an adjusting nut 92
which is operatively mounted on threaded rods
180 and 182. The operator may easily adjust the
guide strips to any desired transverse position
across the feed bed by operating adjusting nuts
{82, and can also produce s0me slight alignment
of the strips to properly direct the work W to the
feed rollers.

1n many instances it will be found sufficient to
use but one of the strips 1o serve as a guide for
directing the work to the feed vollers. For €x-
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ample work feqd to guide 176 will run true to the
direction of travel of film 262 fed from roller
252, ‘
Extending rearwardly from feed rollers 49 and
42 is a planay work bed 198 which is horizontally
disposed and is in alignment with the sheet work

W being fed from 5aid feed rollers 49 and 42,

blanar work hed 188 to extend through g hole 195
formed therethrough, QOperatively related with
feed roller 205 is an upper feed roller 294 having
an axle 266 rigidly fixed thereto, A bracket 283
is secured on each side of frame 20 by means of
screws 214, PBrackets 288 and 269 each are ver-
tically slotted at 212 to receive slidably mounted
bearings 2{4 to receive ths ends of axle 266. Acap
nut 246 fAxed to the upper end of bracket 208 by
screws 248§ operatively receives an adjusting screw
222 by means of which g compression spring 222
bositioned in sigh 212 between bearing 214 ang cap
nut 246 is adjusteq to vary the tension between
the feed roller 208 and 204. A washer 224 posi-
tioned on the upprer end of spring 229 Serves as g
bearing for the end of adjusting serew 228. These
feed rollers are adapted to receive the work W fed
from the feed rollers 4% angd 42 across work hed
{98 and hetween feed rollers 208 and 204, In
order to pull the work in proper alignment, the
axles 282 and 208 of the feed rollers are held in
barallel relation with axles 41 ang 43 of feed
rollers 48 gnd 49, Positioned between hearing 214
and the lower wall of slot 212 is o relatively light
Spring 245 which tends to urge roller 204 up-
'Wardly against the action of compression Spring
222,

Rigidly fizeq to axle 202 intermediate roller
282 ang bearing frame 22 is a sprocket wheel 228
which intermeshes with drive sprocket, chain 18
to drive the work W oat g speed equal with or
slightly greater than the speed of said chain
since the pitch diameter of the sprocket drive
whesls ig substantially equal to the diameter of
the work drive roller with which it iy associated.

Just to the rear of feed rollers 260 and 2904 ig

a shear blade 293 which is operable by sclenoids
238 and 5329 fized respectively to flange 234 of
bracket 282 ang to flange 23§ of bracket 209.
Planar work hed 198 is transversely slotted at 238
to receive hlade 228 therethrough to operatively
Co-act with st tionary shear blade 245 secured
to work ked fgg along one edge of slot 238. Sole-
noids 238 and 282 are similarly constructed each
having a coil 242 provided with a magnetic eore
284 to which gne end of blade 228 is secured by 3,
hon-magnetic core extension 248,

Integral with standard 28 ang extending for-
wardly snd upwardly therefrom ig g bracket 256
disposed at oppogite sides of the machine to ad-
Justably carry rollers 252 ang 265 transversely
across the machine in parallel relation with feed
roller 48, Roller 252 is provided with an axle 258
which is mounteq at its opposite ends in bearings
258 which are slidably mounted in slots 2gn,
These bearings are held in adjusted position by
means of screws 248 adjustably mounted in
bracket 250, Mounted on roller 252 is a roll of

is drawn from the roll and separated from the
cover sheel 284 which ig wound on the roller 25§
brovided with an axle 268 the ends of which ex-

Tt

Lt

tend into slots 210 formed in the outer end of
bracket 250, Mounted on axle 255 at its oppo-
site ends are friction driving dises 272 which,
when the film is fed into the machine, rotate to
drive roller 256 through the friction dises 214 rig-
idly mounted on axle 268 and in register with
dises 272, whereby said cover sheet is held taut
and wound onto the roller 266. To insure a driv-
ing relation between dises 272 and 274 a spring
276 secured at its one end to bracket 250 car-
ries a bearing block 217 at its free end to rest on
axle 258 thereby urging the two sets of discs to-
gether sufficiently to insure proper driving of
the rollers 252 ang 266.

Brackets 278 carried below the work bed 198
by the frame are similar to brackets 258 and serve
a like purpose of carrying rollers 280 and 282 in
like manner and for the purpose of applying a
coating of film 283 to the lower side of the work
sheet W being fed to the machine. This work
sheet W comprises a roll of sheet material 284
mounted on a shaft 285 which is mounted in the
machine frame in barallel relation to the axes of
the feed rollers 49 and 42. This sheet material
284 is usually baper or some other bliable mate-
rial suitable for being laminated, The lamination
may be placed on the top side, the bottom side,
or on both sides of sheet 284. A tension spring 238
anchored at its one end to cross har 288 main-

the work sheet taut as it is being fed to the ma-
chine about front rollers {36 by the bulling action
of feed rollers 4p and 42.

By adjusting screws 248 to move bearings 258
in slots 28@ the tangent line of contact of film on
roller 42 may be varied to heat the film to vari-
ious temperatures te obtain broper adhesion of
the film to the work sheet 284, By raising the
axle 256 farther above the plane of the work bed
it is apparent that the film 282 will eontact the
heated periphery of rollsr 42 farther from the
contact line of rollers 4§ ang 42, thus giving the
film 282 o longer time to heat before it comes in
contact with the Work sheet 284. The same gen-
eral effect may be had on fim 283 by adjusting
screws 248 in bracket 278 to move axle 256 down-
wardly.

Referring to lower feed roller 48, shown in Pigs.
8, 10 and 11 which cooperates with a like upper

) roiler 42 to draw the work threugh the machine,

it will be noted that the roller ig mounteq for ro-
tation on a hollow, non-rotatable shaft op axle 44
which serves to carry the bali bearings 293, one
disposed at each end of the roller to support it in
operative alignment with roller 43,
ball race 204 is rigidly fixed to axle 41 and the

one collar 298 by means of screws 2398 is a
sprocket wheel {28 which intermeshes with
sprocket chain 1§ to drive feed roller 4g. At
the other end of roller 48 a spur ring gear 24 is
attached to outer ball race 286 by serews (22 en-
gaging end collar 288, Roller 42 is likewise pro-
vided at its one end with a ring Spur gear (28
identical with gear 124 so that these rollers will
constantly run at substantially like Speeds.
Mounted on stationary axle 41 in roller 48 are
2 pair of spaced apart end dises 302 secured in
Dosition by clamping nuts 204 which are screw
threaded on axle 41. Mounted in roller 49 in-
termediate dises 362 is a transverse partition 386
which is recessed at its opposite sides at §88 to
receive one end portion of electric heating units
310. The other end of heaters 31§ is anchored to
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disc 302 by means of connector 312. Referring
to Fig.'10 it will be noted that there are four simi-
jar heating units 31€ in each end section 314 of
roller 42 and that each of the sections are longi-
tudinally divided by a ljongitudinally disposed
patrtition %48 which is carried by axle &1 By s0
positioning the nheating units it is apparent that
the heat is controlled to the various parts of the
rolier 48 which rotates thereabout when the ma-
chine is in operation.

By mounting the heating upits on the sta-
tionary axle &f, it is possible to make the proper
wire connections therete through the hollow axle
where they can be properly controlled. The
roller 42 is constructed substantiaily as roller a8
and operates in conjunction therewith o draw
the laminated and 1aminating materials into the
machine.

A series of treating or conditioning roliers 3i8,
325 and 322 mounted at thelr opposite ends in
left and right side srames respectively are dis~
posed in para. el relation with rollers 49 and 42
and helow vk bed i88. These treating rollers
are raounted in horizontally adjustable bearings
235 slidably mounted in openings 228 formed In
frames 20 and 22, with roller 318 contacting roller
59 and rolier 328 positioned between collers 848
and 322,

These rolicrs are all urged together by a com-
pression spring 220 positioned betwesn hearing
326 of voller 322 and pressure hlocks 332 which
are urged thereagsinst oy screws 234 mounted for
adjustment in side framses 2§ and 24 respectively.
By adjusting the tensicn of spring 420 the pres-
sure between all the rollers 322, 328, 248 and 4%
may be simultaneously adjusted to accommodate
the thickness of the work being passed there-
through and also to the desired pressure against
the work. It has heen found convenient to SO
drive feed rollers 258 and 2684 that the work will
always be maintained taub during its travel
through the conditioning rollers. This is accom-
plished by making the peripheral drive speed of
the rollers 248 and 204 slightly greater than that
of feed rollers 490 and 42,

Referring to Fig. 8 wherein is shown an eleva~
tional view of shears 33§ which is located just
to the vear of rollers a8 and 42, it will be noted
thas work hed (98 18 slotéed trausversely at 833
and provided with stationary shear plate 348. A
rmovable shear blade 242 mounted in blade frame
244 supported at its opposite ends by ping 546 to
solenoid coves 348 is onsratively mounted in sole-
noid coils 256 which are rigidly fized to side
srames 25 and 22 regpectively. Blade frame 344
is provided with a Cross bar 252 which is normally
positicned below the bed plate 182, This cross
bar has upwardly extending posts 254 which ex-
tend through slob 328 to normally support the
shear hlade 342 above bed plate 188 so that the
work in its travel over the bed plate will pass
hetween blade 342 and cross bar 352, Rlade frame
844 is normally suppo ed in the raised posi-
tions by compression spring 33§, mounted on sole-
noid core 348 between solenoid coils 360 and cross
har 852, When solenoid coil 356 is energized,
shear 842 is forced downwardly to cooperate with
shear plate 248 to shear the work in two.

To forra a proper covering for the machine, the
1eft side frame 28 and the right side frame 22 are
yespectively provided with cover sheets 358 and
358. Referring to Fig. 1 it will be noted that sheet
354 is provided with hinged doors 8962 ab its rear
portion and & hinged door 364 .at its lower front
portion. The doors normally .cover suitable
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apertures in 252 which give access {o storage
space provided within the machine for receiving
attachments for the machine, rolls of paper and
fAlm to be used with the machine, tools, ete. Also
for the convenience of access to certain of the ad-
justments for the machine various openings are
formed through the cover sheets.

The laminator frame 12 ig provided with side
brackets 368 which are adapted to receive sUP-
porting frames 268 for carrying various types of
attachments for sacilitating the proper operating
of the laminaiing machine.

rhe attachment shown in the drawings Is of &
work smoothing device comprising frames 368
adapted to be fitted into brackets 883, An arm
378 pivosally earrisd hy each cf the frames 358
serves to rotatably support a rod 372 across the
work bed {82 wisunted on rod 27% for forced
a-diustment rhereaiong ars itahle rollers 373
which are adapied to he PO
site edges of the WOrK 28 show
rollers may be positl
axis of rotation. i
ets 256 may serve for supporiing various
such as work slitting rollers, rewinding
transverse scorving means, ete.

meferring to Fig. 4, 1t wiil
brackets 2353 and
lugs 274, notched
means for various
spreaders, aanesive s

wWork complsted on
sheets and ¢
in bundles

tools
tools,

he noted that the
732 are each provided with
at 376 io sexve as attaching
ttachments such a8 paste
LTEYS, solvent sprayers, ete.
fhe laminstor is cut into
+o the rear of the machine

on a stacker 373 from which they
are adapiad to be I anually moved. An endless
nelt 330 s © wtively mounted ab its one end
on & roller 922 which, in turn, is rotatably mount-
ed on Drackets 388 carried by the {rame 19,

The belb 388 is relatively long and is mounted
at ite ouber end o driving roller 333 which is
rotatably mounted on its 389 in standards
208 of o frame member 352, the base %84 of which
18 anchored to the foor 283 af a distence from

[}
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HGAE
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o

a vl
oIlie

Wi

the laminator irame o present an elongated
 moving table suitable for carrying a phurality of

said sheets at a time sO
spected by the sperator.
wardly projecting tahic 38
end of frame i0 terminats
reach of the conveyor 3885
nated shests thereon.

The stacker 378 comprises a universally adjust-
able box 488 mounted on a standard £72 rigidly
fized to bhase Standard 482 comprises @
adapted to yeceive &
rod 468 having its UpPET end A58 universally con-
nectad with the kettom of hox A9, The beighi
of standard 43Z i8 variahle and adapted to be
fized by means of a set 5CreW 416, A guard meim-
ber 812 adjustahly carried by standard 299 serves
1o direct the laminated sheets to the proper posi-
tion in the receiving hox. A motor 414 mounted
on base 394 serves as a powel unit o drive roller
385 through motor shaft &16, speed reducer &4,
sprocket whesl Aig, sprocket chan A2, and
sprocket wheel 422 which is fixed on roller axie
288, Wires 418 and 421 eonnect metor 213 with
two wires 424 ang 428, A switch 423 serves for
manual opening and closing of wire {8,

Referring to the clectrical dlagram shown in
Fig. 21, it will he noted that the line wires 424 and
426 carry the A. C. current to the various elec-
trical equiprents which are used to centrol the
heating elements, the driving of the mgcvable
parts, the cutting of the finished laminated strip

that they may be in-
nd down-
the rear

364,

¥ 3
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and the separation of the feed rollers. Wires
426—4g9 connected respeciively with line wires
424 and 423 serve to conduct the current to the
various electric heating coilg 818, Each coi] 3i8
is conneected in multiple with the line circuit by
wires 432 and 4§34, Wire £34 ig manually opened
and elosed by means of a switch 488 wherehy the
heat units may be selectively energized to apply
heat to the work at any desireg intensity and for
any desired periog of the operation. A gwiteh
481 positioned in wire 438 ig ianually operable
to control the current to the heaters 318, Wires
438 and 449 reaching from wires 424 and £3§ ra-
spectively are connected in series with the two
solenoids 83 whereby hoth ends of roller 42 may
be simultaneously raised to Separate it from
roller 40,

This separation of the rollers is manually con-
troiled by mesns of the switch 443 which con-
trols the current to the snlenoids, If for any reg-
500 the feed rollers should stop, the heat to the
work would become too intense to the detriment
of the Alm used in the laminating operation. The
lessening of the pressure between thess rollers by
2 slight separation of the rellers will cause the
heat to be more or less Qissipated 80 that the work
will not be injured. The shear 238 located in
the path of travel of the work and just to the
Tear of feed rollers 49 and £2 is operated by scle-
noids 359 which are disposeqd in barallel cireuit
with line wireg 434 and £28 by wires 444 and 448
hatween which the solenoids are connected by
wires 248 ang 450, This cireuit ig controlled by a
manually operable switch £52 bositioned in wire
444,

The drive motor 188 is interconnseteg by wires
£54 and 455 to Jine wires 424 and 428, respectively.
454 ig opbened and closed by means of a
vitch 452 whereby motor 1g8 is manually con-
trolled,

The shear 223 is foreed to the cutting position
by means of the solenocids 238 and 282, which are
interconnecteg therewith. These solenoids are
connected in serieg by means of wire 458 con-
nacted 6 one terminus of coil 232 and to live wire
ther terminus of coil 282 connected by
« V0 one terminus of egil 238, and the op-
Srminus of eoi] 233 being connected by
8¢ with line wire 428, including s source af
4%8 which is energized through Wires 479
a4 4¥4 connected with feed wireg 424 and 4328,
This eireuit ig obened and closed by a manually
Onerable switch 474 bositioned in wire 472, Re-
terring to Tig. 2, it wil be noted that the work
W is provided with a series of windows or holeg
898 egually Sbaced along one of itg edges,

The highly sensitive switch comprises g, selenium
coil 480 in circuit with relay coil 482 by means of
wires 484 and 485. An armature 483 bivoted at
420 is normally held in the Oben position hy means
of spring 492 which holds it against stop 494,
When the light from lamp 47¢ is in alignment
with selenium cell and the windows 478 in their
natural course of travel register with the line of
light, the light rays will energize the selenium
cell and energize coil 482 and cause armature
488 to move against contact 498 fo close the
circuit to line wires 424 and 428, thys closing the
circuits through solenoids 236 ang 232 whereby
blade will be moved to sever the work to form
2 finished sheet 498, which is ready to be delivered
to the stack.
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What I claim and desire to cover by Letters
Patent is:

1. A laminating machine having a frame, g
pair of cooperating tubular feed rollers mounted
respectively for rotation on a pair of hellow axles
fixed to said frame, g plurality of independently
contrelled hesting units mounted on each of said
axles within the respective rollers ang spaced
beripherally about said axle, partition members
fixed to each of said shafts and dividing the
space within the associated roller intg segmental
compartments each containing one or more of
said heating units, and manually operable means
%0 vary the bressure between said feed rollers,

2. A laminating machine having g frame, 2
pair of cooperating tubular feed rollers, each
mounted for rotation on an axle fized fo said
frame, g plurality of independently controlled
heating units carried by the axles within the re-
spective feed rollers, means for driving said feed
rollers in opposite directions, g series of congdi-
tioning roilerg adapted to receive laminating ma-
terial from said feed rollers rotatably mounteq
for transverse movement in said frame, = com-
Pression spring adapted to constantly urge said
series of conditioning rollers together ang against
one of said feed roliers and a pair of feed rollers
adapted to receive the laminated material from
said serieg conditioning roliers, said last-nameq
feed rollers being driven at a peripheral speed
slightly greater than the peripheral speed of said
first named feeg roilers, wherehy the laminating
materials between said pairs of feed roliers ars
held under tension.

3. A laminating machine having g {frame, in-
cluding o, work bed, a pair of cooperating fubuiar
feed rollers each mounted for rotation on 8 hoi-
low axle fixed against rotation in said frame, a
plurality of heating units fixed to each of saiq
axles, means for selectively controlling said heat.
ing units extending from said hollew axle, means
for driving saig feed rollers in Gpposite directions,
Including spur gears interconnectﬁng said rolers,
rmeans for guiding laminating strips o said feed
rollers driven by one of saig driven spur gears,
whereby work fad from said feed roliers w
moved across saidg work bed, a pair of feed rollerg
carried by said frame in spaced relation to saig
first named feeg rollers and driven at a peripher
speed greater than the beriplieral speed of said
first named feed rollers.
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