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Application May 19, 1939, Serial No. 274,481 
(C. 18-15) Claims. 

This invention relates to apparatus for making 
webs or sheets and it is in part a continuation of 
my co-pending application Serial No. 229,509. 
The main objects of this invention are to pro 

vide mechanism which will facilitate the produc 
tion of sheets or webs of uniform thickness; to 
provide mechanism for automatically controlling 
the operating condition of mechanism which is 
subject to variation due to various causes, in 
cluding changes in temperature; and, in general, 
to provide improved apparatus for the purpose 
set forth. 
Other objects and advantages of the invention 

will be understood by reference to the following 
specification and accompanying drawings (7 
sheets) wherein there is disclosed the improved 
apparatus of the character indicated. 

In the drawings: 
Figure 1 is a diagrammatic representation of 

the improved sheet-forming apparatus; 
Figures 2, 3 and 4 are more or less diagram 

matic illustrations on an enlarged scale of vari 
ous portions of the apparatus as shown in Fig 
ure 1; 

Figure 5 is a plan view of a portion of the re 
ceiving end of the apparatus; 

Figure 6 is a sectional view on the line 6-6 of 
Figure 5; 

Figure 7 is an end elevation of the receiving 
end of the apparatus; 

Figures 8, 9 and 10 are sections, respectively, 
on the lines 8-8, 9-9 and 0-0 of Figure 5; 

Figure 11 is a fragmentary perspective of the 
receiving end of the apparatus; 

Figure 12 is a side elvation, of mechanism for 
automatically controlling the tautness and curl 
ing of a drying belt; 

Figures 13, 14 and 15 are sections, respectively, 
on the lines 3-3, 4-4 and 5-5 on Fig 
ure 12; 

Figure 16 is an elevation of electrical switch 
mechanism forming a part of the apparatus; 

Figures 17, 18 and 18 are sections, respectively, 
on the lines 7-7, 8-8 and 9-9 on Fig 
ure 16; 

Figure 20 is a plan of the rear end portion of 
the apparatus; and 

Figure 21 is a side elevation of the apparatus 
shown in Figure 20, certain parts being shown in 
section to more fully illustrate the construction. 
The apparatus herein contemplated is particu 

larly designed for the production of sheet mate 
rial from casein compositions but the construc 
tion herein disclosed may be employed for analo 
gous purposes in the making of sheeting from 
other compositions. The apparatus is particu 
larly advantageous in any situation where the 
sheeting is best produced on an imperforate belt 
of great length on which the sheeting is dried 
by being passed through an oven and in any in 

5 

0 

5 

20 

25, 

30 

40 

60 

stance where uniformity of thickness is difficult 
of achievement because of a normal tendency of 
the material from which the sheeting is formed 
to flow or run on the forming belt. 
The apparatus herein shown comprises an 

elongated oven designated in its entirety 25, the 
same being preferably built to natch the normal 
Catenary curve of an elongated sheet-forming 
belt 26. The belt 26 is, in this instance, of stain 
less steel or the like having a highly polished or 
plated outer surface and the belt is supported at 
its opposite ends by rollers 2 and 28. The roller 
2 is the receiving end of the machine to which 
the composition is delivered to the belt for form 
ing the sheet and the roller 28 is adjustably 
mounted so as to permit adjustment of the taut 
ness of the belt, so that its catenary curve may 
be maintained substantially constant, notwith 
standing changes in the length of the belt due 
to expansion or contraction. The sheet formed 
on the belt is delivered from the lower reach of 
the belt and wound on suitable reels near the 
receiving end of the machine by suitable mecha 
nism indicated generally at 29. 
The oven 25 is supplied with hot air through 

suitable inlets and by Suitable mechanism as 
more fully explained in my aforesaid pending 
application and suitable outlets and connections 
to permit re-circulation of the air are, of course, 
contemplated. Inasmuch as these are fully ex 
plained in my said co-pending application they 
will not be detailed herein. 
The receiving end of the machine (See, Fig 

ures 5 to 11, inclusive) comprises the roller or 
drum 27, journalled for rotation in suitable bear 
ings 30 which are supported by side frames 3 
of the apparatus. The drum 27 is rotated at 
suitable speed by means of an electric motor 32 
which, through suitable driving connections, 
drives a worm 33 and a worm-wheel 34 which are 
carried by the shaft of the drum. 27. 
For supporting certain parts about to be ex 

plained, upstanding brackets 35 are mounted on 
the journal brackets 30 and rigidly bolted thereto 
so as to maintain a fixed relation to the drum. 27. 
A doctor blade 36 is pivotally mounted at its ends 
in vertically elongated blocks 37 through the 
agency of short studs 38 which project from the 
ends of the doctor blade and fit suitable bearing 
openings in the said blocks 37. The blocks 37 are 
vertically slidably mounted in the brackets 35 by 
being fitted into Ways provided in Said brackets. 
For holding the doctor blade 36 in normal verti 
cal position, there are provided latch members 39 
pivoted on the respective blocks 37 and urged by 
suitable spring means as indicated to move to 
ward the lower edge of the doctor blade so as to 
cause the latter to enter retaining notches such as 
indicated at 40 in the respective latches, thereby 
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to prevent the doctor blade from rocking on iltS 
pivot studs 38. 
The doctor blade 36 is adapted to be supported 

with its lower edge in predetermined spaced rela 
tion to the surface of the belt 26 by means of roll 
ers 4, 4 which are adjustably mounted on the 
doctor blade near its opposite ends and which 
rollers ride directly on the surface of the belt at 
a point where the belt is supported by the drum - 
27. Each roller 4 is rotatably mounted by means 
of a suitable shaft in a bracket 42, which, in front 
view, is of H-form so as to present a transversely 
extending cross-bar 43 and spaced legs extending 
upwardly and downwardly therefrom.. The roller 
4 is journalled between the depending pair of 
legs as clearly shown. Each bracket 42 is verti 
cally slidably mounted on the front of the doctor 
blade 36 by having its upwardly extending legs 
fitted in ways formed on the front of the doctor 
blade by means of a forwardly extending block 
like portion 44 and an outer cross-head portion 
45. The block portion 44 and cross-head portion 
45 may be formed of one piece or of Separate 
parts suitably secured together by bolts, welding, 
or otherwise, and the block part 44 is rigidly Se 
cured to the doctor blade 36 in any suitable man 
ner, but preferably by recessing the block into the 
doctor blade and then bolting or Welding SO as to 
insure permanent and fixed attachment. A Set 
screw indicated at 46 is threaded vertically 
through the mounting block 44 and is adapted to 
engage the cross-bar 43 of the roller bracket 42, 
so that corresponding adjustment Will be effected 
of the roller bracket 42 relative to the doctor 
blade. 36. 
To facilitate adjustment of the roller bracket 

42 and the supporting roller 43 at each end of the 
doctor blade, there is provided in association with 
each of the adjusting screws A2 a plate 4 suitably 
mounted on the upper edge of the doctor blade 
and provided with a suitably graduated scale 48 
which is adapted to be read in connection. With 
the free end of a handle 49 which is Secured to 
the adjusting screw 46 to facilitate turning there 
of. It will be apparent that by adjusting each 
screw to the same extent as is made easy by the 
provision of the scales just referred to, the doctor 
blade will be uniformly adjusted throughout its 
length with reference to the surface of the belt 
26. Similarly, in the event that it is discovered 
that the sheet being produced on the belt is either 
thicker or thinner than desired at one side than 
at the other, it is a simple matter to adjust the 
corresponding side of the doctor blade to the 
proper extent to eliminate the excess or deficient 
thickneSS. ?????? 

A plurality of nozzles such as indicated at 50 
are provided for delivering the sheet-forming 
liquid to the belt 26. Such nozzles are connected 
by hoses Or the like as indicated at 54 to a source 
of supply and the nozzles are supported by being 
suitably clamped to a cross-bar 52 which is pivot 
ally connected at its opposite ends to arms 53. 
The arms 53 are mounted for rocking movement 
in suitable supporting brackets 54 and 55 respec 
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tively the latter being suitably secured to the up 
standing brackets 35. The attendant of the front 
end of the machine may occasionally shift the 
nozzles laterally such movement being permitted 
by the swinging arm supports for the cross-bar 
52 and if desired power-driven means may be 
provided for maintaining a continuous lateral 
shifting movement of the nozzles. 

For controlling the spread of the liquid deliv 
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provided side guides 5656 the same being suitably 
secured to the inside edges of the respective 
brackets 42. The lower edges of the Said guides 
56 are curved as indicated at 57 to fit the curva 
ture of the belt 26 and the relationship of the said 
bottom edges 5 to the rollers 4 is such tha', the 
bottom edges of the guides will rest on or be close 
enough to the surface of the belt 26 to prevent 
the liquid from passing between the lower edges 
of the guides and the belt. 
A further guide for Controlling the supply of 

liquid to the belt is provided in the form of an 
angle iron member 58 the same extending trans 
versely between the side guide members 56 56 and 
being positioned with its legs extending down 
wardly and in opposite directions as best shown 
in Figure 10. For Supporting the transverse mem 
ber 58 each of the side guides 56 is provided with 
a shoulder formation 59 adapted to receive the 
ends of the cross-member 58. A spring-pressed 
hook such as 60 is pivoted on each of the side 
guides 56 and is adapted to cooperate with the 
supporting shoulder 59 to retain the cross-mem 
ber 58 in Operative position, The said cross-mem 
ber serves the purpose of preventing the liquid de 
livered from the nozzles 50 from flowing down the 
curved front portion of the belt 26 as it travels 
upwardly and rearwardly around the drum. 27. 
In other Words, the cross-member 58 serves with 
the side guides 56 to maintain a shallow pood of 
liquid in front of the doctor blade 36 so as to in 
Sure an adequate Supply of the liquid at all times 
Over the entire length of the doctor blade between 
the side guides 56, 

For cleaning purposes, the doctor blade 36 is 
rocked on its pivot supports 38 to the position 
indicated in Figure 11, this being permitted upon 
disengagement of the latch members 39 from th 
lower edge of the doctor blade. - 
When the doctor blade has been rocked to a 

position such as shown in Figure 11, it is more 
accessible for cleaning and the roller bracket; 2 
and parts carried thereby may readily be sepa 
rated from the doctor blade as clearly shown in 
Figure 11. Also, as shown in Figure 11, when 
the roller brackets 42 are disengaged from the 
doctor blade, the said brackets and their at 
tached side guides 56 may readily be separated 
from the Cross-bar 58. Also, it will be observed 
that Without separating the side guides 56 from 
the doctor blade, the cross-bar 58 may be re 
noved by releasing the anchoring hooks 6. 
Hence, cleaning of the apparatus is clearly 
facilitated. 
The belt-supporting roller 28 at the rear end 

of the apparatus is journalled in suitable bearing 
brackets 6 which are slidably mounted on side 
frames 62. By adjusting the roller 28 toward 
or from the drum 27 at the front end of the 
apparatus, the tautness and position of the belt 
26 within the oven 25 may be controlled. Such 
adjustment may be effected either manually or by 
power means. For this purpose there is pro 
vided in association with each of the slidably 
mounted bearings 6, a screw-threaded rod 63 
which is suitably connected at one end to the 
slidable bearing member 6 or to the shaft of the 
roller 28 adjacent the slidable bearing 6. The 
Screw-threaded rod 63 threadedly engages an 
internally threaded, elongated sleeve 64 which 
comprises an intermediate enlarged portion 65 
and endWise extensions 66 and 6. 
The endwise extension 66 is journalled in a 

bearing 68 formed integrally or rigidly secured 
ered by the nozzles 50 to the belt 26 there are 5 in fixed position. On the adjacent side frame 62. 
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A collar 69 pinned or otherwise secured to the 
extremity of the sleeve portion 66 serves to pre 
vent withdrawal of said sleeve portion from the 
bearing 68 and a suitable anti-friction bearing 
70 is interposed between the enlarged portion 65 
and the adjacent end of said bearing 68. The 
other sleeve extension 67 has keyed to it a miter 
gear Tf which has rigidly connected to it a hand 
wheel 72. The miter gear 7 is adapted to be 
rotated manually through the agency of the hand 
wheel 72 to thereby turn the threaded sleeve to 
effect longitudinal movement of the screw 
threaded rod 63 and thereby adjustment of the 
roller 28. 
For effecting such adjustment by power means, 

there is provided an electric motor 73 having a 
suitable belt or other driving connection with a 
suitably journalled shaft. 74, which carries a 
worm gear 75. The worm gear 75 meshes with a 
worm wheel 76 which is carried by a Suitably 
journalled shaft TT and the shaft is equipped at 
its opposite ends with miter gears '78, 78 which 
mesh with the respectively adjacent miter gears 

. It will be apparent that when the electric 
motor 73 is energized, the shaft TT will be driven 
and the screw-threaded rods 63 caused to move 
forwardly or rearwardly in accordance with the 
rotation imparted to the threaded sleeves by rea 
son of the miter gear connections 7 and 78. 
The electric motor 73 is of the reversible type 

so that it may be selectively actuated in both 
directions to effect either forward or rearward 
adjustment of the roll 28. Normally, it is desired 
to effect uniforin adjustment of both ends of 

... the roll 28 so as to maintain the normal parallel 
jsm of the ro!l 28 with the front . end roll 27. 
However, occasionally, as for example when in 
stalling a new belt 26, it is advantageous if either 
side of the roll 28 may be adjusted independently 
of the other side. To permit, such independent 
adjustment, the gears and the hand wheels 72 
are keyed to the sleeve portion 67 as already ex 
plained, so that either hand wheel and its as 
sociated gear may be moved outwardly along the 
sleeve portion 6 sufficiently to disengage the cor 
responding miter gear 78. When the gear is thus 
disengaged, the motor 73 may be actuated to ad 
just the opposite side of the roller 28, or, in the 
alternative, the side of the roll corresponding to 
the disengaged gears if and 78 may be manually 
adjusted through the agency of the hand wheel 
T2. Such manual adjustment is facilitated when 
the gears if and 78 are disengaged, since by 
breaking the driving connection between the gear 
7 and the gear 78 no part of the manual force 
applied to the hand wheel 72 would be trans 
Initted to the Shaft and motor 3. The cen 
tral enlarged portion 65 of each sleeve may ad 
vantageously be provided with graduated Scale 
markings indicated at 79 for cooperation with a 
pointer 80 carried by the adjacent bearing 68 to 
facilitate measured adjustment of the screw 63 
and corresponding end of the roll 28. 
The roll 28 and the describ3d adjusting mech 

anism are housed in an enclosure indicated at 8 
(Figures 1, 20 and 21), the same being crnnected 
to the oven 26 by suitable passageway's 82, 82 for 
the upper and lower reaches of the belt 26. 
Inasmuch as the sheet is formed on the Outside 

surface of the belt 26, it will be understood that 
on the upper reach of the belt the sheet is lo 
cated on the upper surface thereof and that on 
the lower reach of the belt the sheet is on the 
lower Surface thereof. Under these circum 
stances the upper reach of the belt may be sup 
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ported from below by means of suitably jour 
nalled rollers 83 disposed at such locations as 
experience shows to be most desirable. In Fig 
lures 2, 3 and 4 of the drawings, such supporting 
rollers are indicated at spaced intervals through 
out the length of the oven. Each of the rollers 
83 may be supported on a shaft such as 84 which 
is suitably supported by means of brackets indi 
cated at 85 forming a part of or secured to the 
Oven framework. 
Associated with each of the supporting rollers 

83 are grooved rollers 86, 86 journalled on a 
bracket such as indicated at 87, supported from 
a bearing member 88 on the shaft 84. Each 
roller 87 receives in its peripheral groove an edge 
portion of the belt 26 (see Figures 12 and 13) and 
thereby serves to maintain the belt flat and in 
engagement, with the roller 83 across the entire 
width thereof. By this means the normal tend 
ency for the belt to curl transversely is over 
Cone. By thus maintaining the belt flat (and in 
a-Substantially horizontal plane), there is no (or 
at least only a negligible) tendency for the sheet 
forming liquid to run on the belt. Hence the 
production of sheeting of uniform thickness is 
facilitated. The bracket 8 is preferably pivot 
ally mounted intermediate its ends on the bear 
ing 88, so that the bracket arm 87 may pivot 
Sufficiently to permit the rollers 86 to bear equal 
ly on the edge of the belt 26. 
Control of curling tendency of the lower reach 

of the belt is of less importance than of the 
upper reach, since the sheet is well set by the 
time the sheet-forming material reaches the rear 
end of the belt and begins its return travel 
on the lower reach thereof. However, I have 
found that control of the lateral position of the 
belt, or in other words, control of migrating 
tendencies of the belt, may be advantageously 
effected by action on the lower reach of the belt. 
Preferably, such controlling action is effected on 
the lower reach of the belt at a point located 
about one-third of the distance from the front 
end of the apparatus to the rear end thereof. It 
is to be understood that the stated distance is 
not critical but it is advantageous in that it ef 
fectively maintains the belt within permissible. 
limits of movement crosswise of the receiving 
end of the drum 27, which limits are somewhat 
less than corresponding limits on the roll 28 at 
the rear end of the apparatus. 
The mechanism for controlling the belt by 

action on its lower reach comprises a pair of roll 
ers 89. 89 which extend transversely over and in 
engagement with the upper surface of the lower 
reach of the belt 26. Said rellers 89. 89 are 
equipped with endwise extending shafts which 
are journalled in suitable bearing members 90, 90 
to which are connected angle iron side members 
9, 9. The angle iron side members 9 are thus 
Supported by the lower reach of the belt 26 
through the agency of the rollers 89. 89. Adia 
cent each end of each of the side members 9 . 
there are, pivoted intermediate their ends, arms 
92, each of which has rotatably secured to its 
ends peripherally grooved rollers 93. The rollers 
93 receive in their peripheral grooves the nar 
ginal edge portions of the balt 26 so as to main 
tain the belt flat and in engagement with the 
Surface of the rollers 89, 89 across their entire lengths. 
The position of the supporting rollers 88 and 

of the edge-engaging rollers 93 in the direction 
extending transversely of the widths of the oven 
25 is fixed by means of a frame 94 which has a 
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transversely extending bar 95 pivoted at its ends 
to the adjacent side members 9 approximately 
midway between the ends thereof. The said frame 94 also has a transversely extending men 
ber 96 pivoted at its opposite ends to the Walls 
of the oven as best shown in Figure 14, so as to 
prevent shifting of the frame transversely of the 
oven chamber. By the same token, the roller 
supported side members 9 are prevented from 
shifting transversely and hence, through the 
edge-engaging rollers 93, serve to maintain the 
belt in a substantially fixed path of travel. 

Incident to temperature changes in the Oven, 
especially when first commencing the operation 
of the apparatus and when stopping the same, 
the conveyor belt 26 expands or contracts to such 
an extent that the vertical position of the reaches 
of the belt may vary considerably. Most of Such 
variation is reflected in the lower reach of the 
belt since the upper reach is positively supported 
by the transverse rollers 83. The extent of 
change in the length of the belt upon expansion 
is sufficient to cause the lower reach of the belt 
to very closely approach the bottom of the oven 
chamber unless the chamber is made much larger 
than is desirable for efficiency in respect of tem 
perature control. Inasmuch as the formed sheet 
is on the bottom face of the lower reach of the 
belt, it is apparent that it is highly objectionable 
if the lower reach sags closely enough to the bot 
tom of the oven to either touch the same or 
pick up dust or other foreign matter from the 
bottom of the oven chamber merely incident to 
the air currents induced by the travel of the 
belt. The vertical position of the lower reach of 
the belt may be controlled by adjusting the rear 
roller 28 to take up the expanded length of the 
belt and thereby maintain the lower reach in a 
predetermined normal position between the top 
and bottom of the oven chamber for the lower 
reach of the belt. 
For this purpose, electrical switch mechanism 

indicated in its entirety at 97 is provided and 
connected to the lower reach of the belt 26 so 
as to be governed by the vertical position of the 
datter. The switch mechanism 91 is in turn Con 
nected to the electric motor 73 which, when en 
ergized, effects adjustment of the rear or belt 
take-up roller 28. 
As best shown in Figures 16 and 18, the switch 

mechanism 97 comprises two gangs 98 and 99 
of switch elements, in this instance mercury 
switch tubes, the same being mounted on suit 
able brackets 100 and fol, respectively, which are 
mounted for rocking movement on a supporting 
pivot pin 02. As shown in Figure 16, the switch 
members are in off-position, the mercury content 
of each switch unit being disposed in the Outer 
ends of the respective switch tubes. The weight 
of the mercury content of the switch tubes is 
sufficient to maintain the tubes in their off-post 
tion in which they are supported by means of 
stop-pins such as indicated at 03. Additional 
stop-pins such as indicated at 04 are provided 
for supporting the switch units in their on-posi 
tion as indicated in dotted lines with respect to 
the switch gang 98. if 
The switch gangs 98 and 99 are adapted to be 

controlled by means of rock levers 05 and 06, 
respectively, which are pivotally mounted on a 
common pivot pin 07. The free ends of the 
arms 05 and 06 are equipped with upwardly 
projecting extensions 08 and 09, respectively. 
The said extensions 08 and O9 have their upper 
ends bent to provide ears such as indicated at 
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to which project over the top surface of the 
pivoted switch-supporting bracket members 100 
and fo, respectively. Said extensions are also 
bent so as to provide shoulders which extend 
transversely across the adjacent end flange of 
the respective members 00 and 0. It will be 
seen that as an incident to rocking movement of 
the arm fos and 06, the corresponding exten 
sion 08 or 09 will, on upward movement of the 
free end of the arm, engage and move the Outer 
side of the overlying switch-supporting bracket 
OO or of upwardly so as to cause the mercury 

content of the respective switch tubes to flow to 
the other end thereof, to thereby close an elec 
tric circuit in a well-known manner. 

Similarly, when the upwardly moved arm OS 
or 06 is restored to its initial position, the ear 

0 at the upper end of the upper extension will 
engage the top of the switch-Supporting bracket 
to rock the same downwardly to its initial posi 
tion. 
The rock arms 05 and f OS are each provided 

with downwardly facing, forked extensions. As 
best shown in Figure 16, the arm 05 is equipped 
with a downwardly facing forked extension Com 
prising a long arm 2 and a short arm 3. 
Similarly, the rock arm 06 is provided with a 
downwardly facing forked extension comprising 
a long arm is and a short arm 5. The forked 
extensions of the arms 05 and 06 cooperate 
with the upper end of a rock lever 6, which is 
secured at its lower end to a rock shaft suit 
ably journalled in the oven wall. The rock lever 

6 is preferably so made or equipped that its 
upper end portions may be adjusted as to width 
so as to thereby permit regulation of the amount 
of play between the upper end of the rock lever 
and the cooperating forked arms of the evers 
05 and 06. In this instance, such adjustment 

is provided by equipping the rock arm 6 with 
an underlying member 8 of substantially the 
same shape and size as the arm i l6, the mem 
ber 8, however, being pivotally mounted on the 
shaft f instead of fixedly secured thereto as 
is the arm 6. The arm f6 is provided with 
a slot 9 and the arm 8 is provided with a 
threaded hole 20, for receiving a clamping screw 
2 which passes through the slot if 9 and is 
adapted to clamp the member 8 in fixed posi 
tion relative to the lever arm f G. 
The rock shaft It is provided within the oven 

with an arm 22 and the free end of said arm 
22 is connected by means of a link 23 to the 

adjacent belt-supported side frame 9. Hence, 
in the event that the belt expands and is length 
ened, downward movement of the lower reach 
of the belt will produce a rocking motion in the 
rock shaft T. Such motion will be transmitted 
to the rock arm 6. Assuming, for example, 
that the belt is lengthened so as to cause rock 
ing movement of the shaft f f in a clockwise di 
rection as shown in Figure 16, the rock arm f 6 
will also rock in a clockwise direction so as to 
cause its free end to engage the long finger f4 
of the forked portion of the rock lever 06, such 
movement thereupon causing the rock lever 6 
to turn On its pivot 07 in a counter-clockWise di 
rection. Incident to Such movement, the shoul 
der til at the outer end of the rock lever 106 
will engage the switch bracket of and when 
sufficient movement has been effected, the switch 
gang 99 will be adjusted to its on-position. The 
electric circuit controlled by the switch gang 
99 is such that the motor 73 will be rotated in 
the proper direction to adjust the belt take-up 
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order, so that their effectiveness is enhanced by 
their durability and efficiency. 
The described mechanism for controlling tauta 

ness of the belt is also of considerable importance 
in apparatus of the type described in view of the 
improved results obtained when the sheet formed 
on the belt is dried under conditions which may 
be maintained substantially constant within the 
selected operating zone of the belt. The said belt 
take-up mechanism is also of substantial im 
portance because of its effect in safeguarding the 
relatively expensive belt from injury and attend 
ant losses as already explained. 
The electrical circuits herein referred to are not 

illustrated inasmuch as they form no part of the 
present invention and are well-known reversing 
motor circuits. Furthermore, it will be under 
stood that the circuits for controlling the motor 
73 may also be provided with manual switching 
means, although such manual means is not here 
in shown. 
Changes in the described apparatus may be 

made without departing from the Spirit of the in 
vention, the scope of which should be determined 
by reference to the following claims, the same 
being construed as broadly as possible, consistent 
with the state of the art. 

I claim: 
1. In apparatus of the class described, the com 

bination of a rotatable drum, a belt adapted to 
travel around said, drum, means for delivering 
sheet-forming liquid to said belt, a doctor blade 
extending transversely of said belt for limiting 
the depth of sheet-forming liquid carried rear 
wardly by said belt, side guides extending for 
wardly from said doctor blade for controlling the 
spread of said liquid, a member extending trans 
versely between said side guides in proximity to 
said belt for retaining the liquid in a pool in front 
of said doctor blade, and means for detachably 
mounting said transversely extending member on 
said side guides and said side guides on said doctor 
blade. 

2. In apparatus of the class described, the 
combination of a rotatable drum, a belt adapted 
to travel around said drum, a doctor blade aS 
sociated with said belt for limiting the depth of 
sheet-forming liquid carried rearwardly by the 
belt, adjustable means carried by said doctor 
blade and engaging said belt for supporting the 
doctor blade in predetermined, adjusted posi 
tion relative to the belt, and means for mounting 
said doctor blade comprising relatively fixed 
frame members adjacent the opposite ends of 
said doctor blade, guide members vertically slid 
ably mounted in Said frame members, a pivotal 
connection between the respective ends of said 
doctor blade and the respectively adjacent guide 
members, and disengageable latch means for 
normally locking said doctor blade against rock 
ing movement on its pivotal connection with Said 
guide blocks. 
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members adjacent the opposite ends of said doc 
tor blade, guide members vertically slidably 
mounted in Said frame members, and means piv 
otally connecting the ends of said doctor blade 
With the respectively adjacent guide members. 

4. In apparatus of the class described, the 
combination of a frame, a drum rotatably mount 
ed in said frame, a belt travelling around said 
drum, means for delivering sheet-forming liquid 
to said belt, a doctor blade for limiting the depth 
of the liquid carried rearwardly by said belt, 
means for adjustably mounting said doctor blade 
on said frame, a roller adjustably and detachably 
mounted on said doctor blade for engaging a por 
tion of said belt overlying said drum so as to sup 
port the doctor blade in predetermined position 
relative to said belt, and means for effecting ad 
justment of Said roller relative to said doctor 
blade to thereby adjust the position of the doctor 
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3. In apparatus of the class described, the 
combination of a rotatable drum, a belt adapted 
to travel around said drum, a doctor blade asso 
ciated with said belt for limiting the depth of 
sheet-forming liquid carried rearwardly by the 
belt, adjustable means carried by said doctor 
blade and engaging said belt for supporting the 
doctor blade in predetermined adjusted position 
relative to the belt, and means for mounting said 
doctor blade comprising relatively fixed frame 
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blade relative to the belt, the detachable mount 
ing of said roller. On Said doctor blade serving to 
permit removal of the roller. So as to facilitate 
cleaning of the apparatus. 

5. In apparatus of the class described, a ro 
tatable drum, a thin, flexible belt travelling 
around said drum, means for delivering sheet 
forming liquid to the belt on Said drum, a doctor 
blade for limiting the depth of the liquid carried 
rearwardly on said belt, and rollers respectively 
associated with the opposite ends of said doctor 
blade with their axes disposed within the cross 
sectional area of the doctor blade, said rollers 
being operative to engage a portion of the belt 
overlying said drum for supporting said doctor 
blade in predetermined relation to Said belt. 

6. In apparatus of the class described, the 
combination of a rotatable drum, a belt travelling 
around said drum, means for delivering sheet 
forming liquid to said belt, a doctor blade extend 
ing transversely of said belt for limiting the depth 
of liquid carried rearwardly by said belt, a pair 
of brackets respectively associated with the op 
posite ends of said doctor blade and adjustably 
secured thereto, a roller journalled in each of 
said brackets for engaging said belt to thereby 
adjustably support the doctor blade in a selected 
position relative to the belt, side guides extend 
ing forwardly from said brackets for controlling 
the spread of said liquid, and a liquid-retaining 
member extending transversely of said belt be 
tween said guides and Secured thereto SO as to be 
thereby supported in predetermined, fixed rela 
tion to said belt. 

7. In apparatus of the class described, a rotat 
able drum, a thin, flexible belt traveling around 
said drum, means for delivering sheet-forming 
liquid to the belt on said drum, a doctor blade 
for limiting the depth of the liquid carried rear 
wardly by said belt, and means associated with 
said doctor blade for engaging a portion of Said 
belt overlying said drum to support the blade 
in predetermined spaced relation to the belt, 
said means being positioned relative to the 
doctor blade so as to engage the belt closely 
adjacent the plane of the operative edge of the 
doctor blade So as to transmit to the doctor blade, 
rises and falls in the Surface of the belt Substan 
tially at the time said operative edge of the belt 
is in operative relation to any such rise or fall in 
the belt, thereby to facilitate the formation of a 
sheet having substantially uniform thickness. 
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