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Reissued Nov. 4, 1930 

UNITED STATES PATENT OFFICE 
EDOUARD M. 

Re. 17,854 

TRANSPARENT-PAPER MACHINE - 
Original No. 1,650,585, 

This invention relates to a machine for manufacturing sheet material, more particu 
larly transparent paper, such as thin gelatine 
composition sheets for use in wrapping pack 
ages of candy and the like. 
The machine includes improved feed mech 

anism, a novel jellbox construction, a suction 
- drive roll, and means for drying the sheetma 
O 

5 
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belt whichI prefer terial. The sheet E. h h he this machine when to use in conjunction wit 
making gelatine composition sheets forms the 
subject of a separate application, "a surface 
for forming transparent paper,' Serial No. 
11335, filed February 24, 1925. The composi 
tion of the transparent paper and the process 
of making the paper is described in my ap 
plication for "transparent paper and a proc 
ess of manufacture Serial No. 10,962, filed 
February 21, 1925. o 

It is an object of this invention to provide 
a simple, practical machine for the continu 
ous manufacture of sheet material, more par 
ticularly transparentE. said machine be-, ing especially adapted to making transparent 
gelatine composition sheets of great uniform ity. 
With the above and other objects in view 

as will be apparent, this invention consists 
in the construction, combination and ar 
rangement of parts all as hereinafter more 
fully described, claimed and illustrated in the accompanying drawings. 
Figure 1 is a diagrammatic view of a ma 

chine embodying my invention, partly in sec 
tion and showing a feed mechanism, a jellbox 
and a suction roll in elevation. 

40. 
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Figure 2 is an enlarged front elevational 
view of the feed mechanism with parts broken 
away. . . ... " 

Figure 3 is an enlarged section taken on 
line III-III of Figure 2, showing the opera 
tion. - 

Figure 4 is an enlarged broken longitudi 
nal section of the jell box, showing parts in 
elevation. . 

Figure 5 is a broken section taken sub 
stantially on line V-V of Figure 4, with 
parts removed. 

tion of the suction roll, with parts in eleva 
tion. 

Figure 6 is an enlarged section taken sub 

stantially on line VI-VI of Figure 4, with 
parts in elevation and broken. 

Figure 7 is an enlarged longitudinal sec 

Figure 8 is an enlarged section taken on 
line VIII-VIII of Figure 7 showing the 
operation. . 

In referring to the EYE Fig to Figure 1, there is shown a mac 
ing the Filipe of my invention in a pre 
ferred form as gi to the making of R paper from gelatine composition. 
It will, however, be understood that the ma 
chine is adapted to make sheet material from 
substances other than gelatine. The machine 

ine embody 

KRATZ, OF CHICAGO, ILLINors, AsSIGNOB. To MARSENE Products Co., 
OF CHICAGO, ILLINOIs, A CORPORATION OF ILLINOIs 

dated November 8, 1987, serial No. 49,970, fled August 18, 1985. Application 
for reissue fled April 89, 1989. Serial To. 359,140. 

includes a supporting frame comprising ver 
tical posts and 2 and a platform 3 sup 
orted by said posts. A feed mechanism, for eeding a gelatine composition solution onto 

an endless sheet forming belt 4, is mounted 
on the posts 1. The belt 4 which I prefer 
to use is a fabric belting coated on one side 
with a E. composition coating, described 
in the aforementioned application, “a surface 
for forming transparent paper, but it is 
obvious that any E. suitable for the purpose 

O 

75 

in yiew may be used. The feed mechanism 
includes a gelatine solution trough 5 adjust 
ably supported on a pair of brackets 6 at 
tached to the posts 1. A feed roll 7, adjust 

P orted by the brackets 8 on the posts 
ps 

revolves partly immersed in the gelatine com 
position solution. An upper cooperating roll 
9 is stationarily supported by the brackets 10 
on the posts 1. i h 

8, the As best shown in Figures 2 and 
trough 5 comprises rectangular metal box 
11 having a semi-cylindricallining 12. Said 
lining 12 is made of sheet metal, soldered at 
its ends to the box ends, with its sides turned 
over the lateral edges of the box as at 13 
to furnish additional support. The space 
between the lining 12 and box 11 serves as 
an air jacket to retain the heat of the gela : 
tine composition solution. The gelatine so 
lution 14 is fed into the trough 5through a 

15, entering the front of the trough 

own into said trough 5, where it 

re 2). The level of the solution in the l 

  

  



box may be controlled by an automatic float 
or a valve at 15 (not shown). A drain 16 
having a valve 17 is provided in the bottom 
of the trough for draining the solution or 
washing out the trough. The trough is sup 
ported on a pair of vertically 
ratchet arms 18 slidably mounted in the 
brackets 6. f of ratchet wheels 19 con 
nected by a 20 with said ratchet 
arms 18 to raise or lower the trough. The 
ends of the rod 20 are adapted to be engaged 
by a crank for manually raising or lower 
ing the The feed roll 7 is journaled 
in a pair of bearings 21slidably mounted on 

is a pair of horizontally slidable ratchet arms 
29, said arms EEE in the brackets 8. A pair of ra wheels 23 rigidly con 
nected by a rod 24 serve to slide said ratchet 
arm in and out. E. comprising a pair o attached to sai 
EE and E. 26 threaded in 

said lugs 25 and rotatably secured at their 
we ends in said bearings 21, permits 

siadjustment of each of the S r alinement purposes. e upper 
roll 9 is iournaled in stationary bearings 
O to the 1. It will be noted 
that the upper is longer than the feed 
rol and that the axis of the upper cooper 
ing roll 9 is vertically offset from the axis 

of the fed roll, so that lateral movement 
of the roll changes the relative distance 
between the surfaces of said rolls, for a pur 
pose now to be explained. As the feed roll 
is revolved (by driving mechanism not 
shown) it picks up a film2 of gelatine com 
position on its surface. In the operation the 

roll is noved close enough to the upper 
roll so that the endless belt 4 g around 
said upper roll contacts the of gelatine 
composition, some of which will adhere to 
the beltinathin film 27. As the belt travels 
in an g direction from the upper sur 
face of the feed roll, the gelatine composi 

85 tion film tends to build up in front of the 
belt to form a fillet 28. The depth of this 

et as well as the thickness of the film 27 
. . belt will depend largely upon the 

- 17, 

viscosity of the gelatine composition solu 
Otion. But with a given viscosity it is still 

necessary to adjust the distance between introduced through a pipe 40 in the 
the feed roll and the belt so as to deliver 
an excess quantity of solution to the belt. 
The belt should not come into actual contact 
with the feed roll itself, since the specially 

surface of the belt would thereby 
injured. To achieve a fine adjustment 

and in accurate alinement between the roll 
d the belt is the object of the fine screw usting device. The reason for having 
upper roll longer than the feed roll is to 

ve, an uncoated margin on each edge of 
belt, thereby preventing the solution 
getting onto the backside of the belt. belt in its travel is guided laterally so 

from 
he as t 

es 

as to maintain a proper uncoated margin on 
both edges. If the gelatine film were ap 
plied to the entire width of the belt, difficul 
ties would also arise from the curling of the 
belt during the drying operation. . . 
As shown in Figure 1, the belt passes up 

from the feeding, or coating mechanism over 
a roll 29 through a jell box 30. Said jellbox 
is supported by the platform 3. The construc 
tion of the jell box is best shown by reference 
to Figures 4 to 6 inclusive. The roll 29 is 
E. in a pair of brackets 31 g 

y bolts from the front end of the jell box. 
The jell box is made of sheet metal in the 
form of a relatively long, rectangularshallow 
box. This box is divided into three horizon 
tal compartments, an upper air space 74 and a 
lower air space 32 both open at the front end, 
and an intermediate water-tight chamber 75, 
The box comprises a bottom 76, a cover or 

70 

80 

85 
hood 36. intermediate horizontal walls form-- 
ing the bottom wall 33 and top surface 38 of 
the chamber 75, and vertical side walls 34 and 
end walls 35 joining the horizontal walls 76, 
33 and 36. E. top surface 38, however, does 
not extend clear out to the side walls 34 but is 
secured to shoulders 37 extending the g 

5. of the box and opening into said chamber 
This arrangement gives chamber 75 a U 
shaped cross section. Said surface 38 is 
crowned longitudinally as shown in Figure 
4, for a purpose hereinier set forth. Aplu 
rality of transverse baffle plates 39, each hav 
ing a flanged end and flanged upper and lower 
edges, are attached at their ends to the sides. 
34 of the box, at their upper flanged edges to 
the under side of the surface 38 and at their 
lower flanged edges to the bottom wall 33. 
Said baffles are staggered, as is common in 
such construction. e attached ends of the 
baffle plates extend up into the hollow shoul 
ders 37 to conform with the inner contours of 

95 

O 

said shoulders but do not form water-tight 
joints with said shoulders. The baffles serve 
to strengthen the jellbox and especially to 
prevent the surface 38 from buckling. 
The jell box serves to chill the liquid gela 

tine composition film on the belt 4 as it comes 
from the g For this pur 
pose cold brine from a refrigerating plant is E. of 
the box into the chamber at the further end 

5 

thereof. The brine circulates between the 
baffle plates 89 to the front end of the box. where it passes out of the box through an ele 
vated outlet 41 in one of the shoulders 37. 

120 

In circulating, the brine carries with it a cer 
tain annount of entrapped air. This air must 
be relieved or else it will form air pockets 
under the surface 38, thereby preventing the 
roper exchange of heat through said sur 

face. Vents 42 comprising a short nipple and 
25 

stop cock are accordingly placed near the mid- . 
die of the box in the top of the shoulders 37. 
Further, the baffles are perforated as at 80 to 130 

  



5 

0 

15 

20 

17,854. 

allow all of the air entrapped in the shoulders 
37 to pass from either end of the box toward 
the center and there to be vented through the 
vents 80. 

In the operation, the belt 4 carrying the liq 
uid film passes over and in contact with the 
surface 38 of the jellbox. The cold brine ex 
tracts the heat from the gelatine solution by 
conduction of the heat through the belt 4 and 
the crowned surface 38. The reason for 
crowning the surface 38 is now apparent, for 
if it were perfectly level the belt would tend 
to contact it tangentially at only two points, 
the front and the rear, with the result that 
the rate of conduction of the heat would be 
materially reduced. The efficiency of the 
heat transfer would also be reduced if 
pockets were allowed to form under the stiff 
face. Furthermore, such pockets cause de 
frosted on the upper side of the sur 
face 38 di irectly above the air pockets and 
ridges of ice accumulated where the con 

25 

densed water vapor freezes beyond the de 
frosted spots. These ridges of ice raise the 
belt and cause unjelled streaks in the gelatine 
film. As a further cooling means, cold air 
is blown against the surface of the gelatine 
film as the belt passes through the jell box. 
An air fan 43, connected by piping 44 to the 
lear end of the space 32, draws the cold air out 
from this space and blows it through a sys 
ten of piping 45 to a pipe 46 extending trans 
verse of the jell box near the rear thereof 
and betwen the surface 38 and the hood 36. 
Said pipe 46 is provided with rectangular 
slots 47 having air deflecting fingers 47 on the 
inside of the pipe which direct the air cur 
rents against the film on the belt. By this 
arrangement the effective cooling value of 

40 both the upper and lower surfaces of the jell 
box is efficiently used. 

. The cooling of the gelatine composition 
solution in the jell box must be sufficient to 
bring the solution below its jelling or hard 

45 ening temperature in order that the film may 
be perfectly set before it is dried. This is 
important as otherwise the film would flow 
on the belt and form ridges on its surface in the drying operation. The design of the 
jell box is such that the film may g quick 
y chilled, with the result that the machine 
may be run at high speeds., 
From the jell box the belt 4 passes over 

a suction roll 48 journalled in bearings 49 
bolted to the platform 3. As best shown in 
Figures 7 and 8, the suction roll 48 comprises 
a hollow cylindrical shell having perfora 
tions 50 through which the sucked air passes. 
The roll is driven by any suitable source of 

50 power (not shown). One of the journals 
51 is hollow to admit a perforated pipe 81 
extending the length of the roll and sup 
ported at the other end in the other journal, 
A suction fan 53, connected to said pipe by 
piping 54, furnishes the suction for the roll. 

Said roll is internally divided by longitudi 
nal partitions 55 secured to the pipe 52 and 
extending radially outward to contact the 
revolving inner surface of the roll. The 
perforations 82 in the pipe 81 lie within the 
smaller sector i said partitions. 
The suction action is thereby confined to the 
smaller arc of the surface of the roll inter. 
sected by said partitions. Said arc includes 
the surface normally in contact with the belt 
4. The function of the roll is to draw the 
belt 4 through the machine. When power is 

70 

75 

applied to revolve the suction roll and the 
suction fan is started, the suction will draw 
the belt down against the surface of the 
suction roll and the frictional or suctional 
contact thus provided is sufficient to hold 
the belt, from slipping. The belt is therefore 
pulled around as the roll revolves. But after 
the belt passes beyond the second partition 
55 as it is no longer subject to the suction 
action, it leaves the roll and continues in its 

80 

85 

normal path. The suction roll thus serves 
to continuously pull the belt through the 
machine. An ordinary driven roll or a se 
ries of rolls in place of the suction roll 
would not afford the necessary frictional 
drag to pull the belt around, nor could a 
pair of rollers gripping the belt on both sides 
be used because of the gelatine film on the 
top side of the belt. A suction belt may 
be used in place of the suction roll in case 
it is found advisable. 

93 

From the suction roll the belt passes onto 
a system of traveling conveyers and is sup 
ported by them while it is festooned and 
dried. The mechanism conveying and fes 
tooning the belt includes a pair of spaced, 
short, inclined endless chains 56 travelling 
over lower sprocket wheels 57 and upper 
sprocket wheels; 58, one of said rolls being 
driven. Said chains have coordinating 
spaced lugs, or brackets 59 which pickup 
tubes 60 one at a time from a box 61 holding 
said tubes. The arrangement whereby only 
one tube at a time is picked up by the brack 
ets 59 is old and need not be explained. In 
passing upward the tubes pickup the belt 
from its under side and carry it along, the 
belt lying between the two chains and f 
ing in festoons over said tubes. After 
ing over the top of the sprocket wheels 58 

ng 

00 

105. 
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the tubes slide over a pair of spaced arms 
62 onto a horizontal conveyer 63, compris 
ing a pair of spaced endless chains 56 simi 
lar in construction to the chains 56. Said 
chains 56 pass over and are driven by a 
pair of sprocket wheels 64. During the 
passage of the belt with attached film along 
the conveyer 63, heat is applied in the form 
of hot air to dry the film. The conveyer 
is housed in a long drying chamber or tun 
nel, represented in Figure 1 by the numeral 
65. A box 66 collects the tubes 60 as they 
fall from the conveyer 63 at its farther end. 

120 
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4 
Spig, rolls 67 to 72 inclusive support 
and turn the belt in its return to the feed 

tion roll, means for applying suction to said ing mechanism. 
At some point, as at roll 67, the dried film 

is may be stripped mechanically from the belt 
and wound up on a shaft in a continuous 
sheet to form a roll 73. The belt may then 
be recoated and the process thus be made 
continuous. , 

O machine for the continuous manufacture of 
thin sheets of transparent paper from gela 
tine composition or other suitable sheet ma 
terial has been provided. The novel ad 

is justable feeding mechanism insures a sheet 
of uniform thickness, varying less than 
1/10,000 of an inch across the width and 
length of the sheet. The use of a fabric belt 
gives a sheet of paper possessing much great 

to er strength than sheets made on rigid, non 
contractible surfaces. The jell box provides 
quick jelling or setting action so that the 
machine may be run at high speeds. The 
suction roll affords the necessary drive for 
the belt in a simple inexpensive way. The 
cooperating conveyers provide a simple 
method of ing the belt along in com 
pact form s the drying chamber. 

I am aware that many changes may be 
made, and numerous details of construction 
may be varied through a wide range without 
departing from the principles of this inven tion, and I therefore do not purpose limiting 
the patent ted hereon, otherwise than 
necessitated by the prior art. 

I claim as my invention: 
1. An apparatus. for making sheets, said 
EEE comprising a vertically adjust 

able trough for containing a solution of a 
material to form the sheet, a horizontally 
movable feed roll partly immersed in said so 
lution, an upper rollin cooperation with said 
feed roll, a jell box, a driven suction roll, a 
drying tunnel, and an endless belt having a 
surface to which said sheet material will 
not stick when dry, said belt being adapted 
to be drawn by said suction roll between said 
cooperating rolls to pickup said solution to 

- form a film on said surface, and over said 
jell box to harden said film. - 

2. In a sheet forming machine, a jell box 
having an upper and lower air space and a 
chamber it, a cooling fluid in said 
chamber, a crowned upper surface to said 
chamber, a belt carrying a film of material 
to form the sheet in contact with said sur 
face, and means for drawing cold air from 
said lower air space and Egil cold 
A.into said upper air space for chilling the 

3. In an apparatus of the class described, a vertically adjustable trough for containing 
a solution of a material to form a sheet, a lower adjustable roll revolving partly im 

c5 mersed in said solution, an upper stationary 

60 

It is thus seen that a simple, practical 

17,854 

roll cooperating with said lower roll but out 
of contact there with, a jellbox, a driven suc 
roll, and endless sheet forming belt passing 
between said cooperating rois in contact 
with said upper roll only, to pick up a film 
of said solution from said lower roll and 
passing over said jell box to chill said film, 
said belt being propelled by suction contact 
with said revolving suction roll, means for 
supporting said belt in festoon arrangement 
for drying said film, and mechanical means 
for stripping said film from said belt. 

4. In an apparatus of the class described, 
a sheet machine comprising an endless sheet 
forming belt having a surface from which 
said sheet may be readily stripped when dry, 
a feed mechanism for coating said surface 
with a film of a material to form said sheet, a jellbox for hardening said film, a drying 
tunnel for drying said film, and a suction 
roll for driving said endless belt. 

5. In a machine of the class described, the 
combination with an endless belt having a 
surface adapted to the forming of sheet maa 

70 

terial thereon, of means for applying a film 
of said material to said belt, a jell box for 
cooling and setting said film on said belt, 
means for drying said film on said belt, means 
for stripping said film in sheet form fron 
said belt, and a suction roll for driving said 
belt through said machine. 

6. In a machine of the class described, the combination with a belt carrying a film of 
material to form a sheet, of a box containing loo 
a refrigersting fluid for chilling and hard 
ening said film by contact of said belt with 
the upper surface of said box and means for 
drawing air cooled by contact with the under side of said box and blowing said cold air s 
against said film for further chilling the 
S89. 

7. In an apparatus of the class described, 
the combination with an endless belt having 
a surface to which a gelatine composition a 
film will not stick when dry, of means for 
applying a gelatine composition film to said 
belt, means for chilling said film to set the 
same, means for drying said film and festoon 
means on which said belt may travel during 
the drying process. 

8. In a machine for making thingelatine 
composition sheets including a traveling belt 
E. which the gets composition is adapted to be spread, a hollow chill box hav 
inga crowned upper surface for contact with 
said belt, the walls of said box defining a 
chamber for the circulation of a refrigerat 
ing fluid and means for effecting a circuitous 
flow of said fluid through said box. 25 

9. In a machine of the class described, a 
chill device, comprising a hollow box having . 
elevated side wafis Ef a depressed crowned 
upper surface therebetween, a cover secured 
to the top of said side walls forming with 130 
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said crowned surface an air chamber, an ori 
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spaced therefrom and means for di 

fied pipe transversely positioned in one end 
of said chamber and means connected with 
said pipe for blowing air through said pipe 
orifices out over said crowned surface. 

10. In a machine of the class described, a 
chill device, comprising a hollow box, the 
walls of said box defining a chamber for the 
circulation of a refrigerating fluid and air 
chambers above and below said fluid chamber 
and means for drawing air from the lower 
chanber and distributing said air in said up 
per chamber, said air being cooled by contact 
with the lower wall of said fluid chamber. 

11. In a machine of the class described, a 
chill device, comprising a hollow box, the 
walls of said box defining a chamber for the 
circulation of a refrigerating fluid and air 
chambers above and below said fluid cham 
ber, means for drawing air from the lower 
chamber and distributing said air in said up 
per chamber, said air being cooled by con 

. 

outermost top walls of the U-shaped cham 
ber are provided with air outlets. 

17. A device as in claim 15 wherein the 
U-shaped chamber isprovided with a plu rality of L-shaped baffles. 

18. In a machine of the class described, a 
chill device comprising a hollow member, the 
walls of said member defining a chamber for the circulation of a refrigerating fluid, a por 
tion of the upper wall being depressed and 
longitudinally crowned, a cover sing 
over said crowned upper wall portion an 

70 

75 

spaced therefrom, and means including a 
slotted pipe having deflecting fingers in the 
slots thereof for distributing air drawn from 
beneath said chamber into the space so 
formed. w 

In testimony whereof I have hereunto sub 
scribed my nam53 Ind., county, Lake. 

M. KRATZ. 

tact with the lower wall of said fluid chamber 
and means in said fluid and lower air cham 
bers for effecting a circuitous flow of the fluid 
and airin the respective chambers. 

12. In a machine of the class described in 
cluding a Yeligi carrying material to 
be congealed, a chill device, comprising a 
hollow member, the walls of said member de 
fining a chamber for the circulation of a re 
frigerating fluid, a portion of the upper wall 
being depressed and longitudinally crowned 
for contacting said belt . . 

18. In a machine of the class described, a 
chill device, comprising a hollow member, 100 ifiefining 
for the circulation of a refrigerating fluid, a 

rtion of the upper wall being depressed ind 
over said crowned upper wall 
cooled air into the space so formed. 

14. In a machine of the class described, a 
chill device, comprising a hollow member, the 
walls of said member defining a chanber for 
the circulation of a EE ing fluid, spor tion of the upper-wall beingd n 
longitudinally crowned, a cover extending 
over said crowned upper 

ongitudinally crowned, a cover s 
rtion and 

wall portion and 

OS 

depend 

spaced therefrom and means for distributing 
air drawn from beneath 
the space so formed. . said chamber into 

15. In an a tus for forning. . sheets, a 
chill device E. a box having a par 
tition 
an air chamber therebetween, a depressed to 
wall forming with said partition a U-sha 
brine chamber extending the length of the 
box, a cover for said depressed top wall form 
ing therewith a second air chamber and means 
for circulating air from the bottom air cham 
ber to and through the top air chamber. 

16. A device as in claim 15 wherein the 

fi?hbowliforn 
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