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3UFFENG MEACHINE 
George F. Wikle, Grosse Pointe, Mich., assigner 

to Jinited States Rubber Company, New York, 
N. Y., a groiation of New Jersey 

Application November 30, 1940, Serial No. 367,885 
(C. 5-34) 1 (Claims. 

This invention relates to buffing machines and 
more particularly relates to buffing machines 
adapted for processing relatively large sheets of 
thin flexible Vulcanized rubber composition, and 
the like, in an efficient, rapid and uniform man 

er. 
When the adjacent surfaces of two or more 

pieces of cured or vulcanized rubber composi 
tion are to be joined together by a subsequent 
Vulcanization therebetween, it is common prac 
tic to buff, sand or otherwise roughen these ad 
jacent Surfaces before the Vulcanizable rubber 
cement, or similar material, is applied thereto. 
This bufing or roughening is necessary in order 
to obtain a secure integral union between these 
Surfaces of cured stock during the subsequent 
Vulcanizing operation. 

Heretofore, in cases where such buffing of the 
cured rubber composition was to be performed 
manually, and particularly where this composi 
tion was in the form of relatively large sheets of 
thin flexible material, much time and effort was 
required and much care had to be exercised in 
order to obtain the complete and uniform results 
desired without too much buffing and consequent 
injury to any part of the thin sheet material. 

the buffing machine of the present invention 
substantially eliminates these and other objec 
tionable conditions encountered heretofore by 
providing means for holding thin sheets of vul 
canized rubber" conjoosition, rubberized fabric or 
the like, in a slightly tensioned and properly po 
siticined manner while a uniformly rotating buff 
ing Wheel is automatically and progressively 
moved over the sheet material for buffing a sur 
face thereof. Convenient and quickly operable 
means are also provided adjacent the buffing 
wheel for releasably holding and guiding the 
sheet material as the buffing wheel passes here 
over and for preventing improper stretching or 
elongation of the sheet material under the "drag 
ging' influence of the buffing Wheel. The ma 
chine is so constructed and arranged that, its 
operation is immediately subject to the control of 
the operator and automatic means is provided 
for completely terminating the operation of the 
entire machine after each Successive buffing op 
eration has been performed thereby. 
The invention will be more readily understood 

from the following description when taken in 
conjunction. With the accompanying drawings, in 
Which: 

Fig. 1 is a side elevational view showing a pre 
ferred embodiment of the bluffing machine of this 
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invention and showing a sheet of flexible mate 
rial positioned therein; 

Fig. 2 is a plan view of the buffing machine of 
Fig. 1; 

Fig. 3 is an enlarged side elevational view, 
partly ill section and partly broken away, of the 
details of a portion of the machine shown in Fig. 
1; and, 
Fig. 4 is an enlarged transverse view taken 

Substantially upon section line 4-4 of Fig. 3, but 
With the flexible sheet material removed there 
fron. 

Referring to the drawings in detail and partic 
ularly Figs. 1 and 2, the reference numeral O 
indicates generally a rigid rectangular main 
frame comprising a pair of channel shaped side 
frame members and 2 and a pair of end 
frame members 3 and 4 integrally connected 
together, such as by Welding or the like. A mov 
able or travelling carriage, generally indicated 
by the numeral 5, is positioned transversely be 
tWeen the side frame members and 2 and is 
provided at its opposite ends with a pair of spaced 
end plates 6 and , upon each of which is ro 
tatably mounted a pair of supporting rollers 8 
arranged to travel upon the upper fanges of the 
side frame members and 2. Also carried on 
the end plates 8 and 7 are lower retaining 
rollers 9 engageable with the lower surface of 
the bottom flanges of the side frame members 

and 2 so as to insure proper positioning of 
the carriage 5 at all times as the carriage moves 
longitudinally along the main frame 0 during 
operation of the machine. The travelling car 
riage 5 (Figs. 3 and 4) also comprises a pair of 
lower cross beans 2 and 22 and a pair of upper 
angle bars 23 and 24 rigidly secured, by welding 
or similar means, to the end plates 6 and 7 ad-, 
jaceit the front and rear edges thereof. 
Secured to and projecting inwardly from the 

inner faces of the end plates 6 and of the 
travelling carriage are a pair of vertically dis 
posed guide plates 25, each having upper and 
lower threaded lugs 28 and 27 projecting from 
a Side thereof for the reception of a pair of op 
posed bolts 28 and 29, respectively. These pairs 
of bolts upon the end plates 6 and 7 are ar 
ranged to bear against the upper and lower ends, 
respectively, of bearing blocks 30 and 3, which 
are in turn bolted to the vertical guide plates 25, 
as indicated at 32, and are provided With Slots 33 
to allow for a limited amount of vertical adjust 
ment of the blocks relative to the carriage 5. 
The blocks 39 and 3 are arranged to rotatably 
support the opposite ends, respectively, of a shaft 
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34 having a relatively wide buffing wheel 35, or 
the like, removably mounted thereon in any Well 
known manner. The wheel 35, in this preferred 
embodiment of the invention, is provided with 
an abrasive covering 36, Such as Sand paper or 
emery cloth, of predetermined grade or coarse 
ness depending upon the hardness and other 
physical characteristics of the sheet material be 
ing processed by the machine. 

Rotatably mounted in the end plates 6 and 
a 7 are a pair of shafts 4f and 42 carrying rubber 
covered supporting drums 43 and 44, respectively, 
at opposite sides of and in spaced parallel rela 
tion to the buffing wheel 35. The Supporting 
drums have their uppermost surfaces positioned 
slightly above the lowest Surface of the buffing 
wheel 35. In this manner a relatively thin wide 
sheet 45 of vulcanized rubber composition, vul 
canized rubberized fabric or the like, mounted 
within the main frame in a manner and by 
means to be hereinafter more fully described, is 
supported and tensioned to bear evenly against 
the bottom surface of the buffing Wheel 35. 

In order to hold the vulcanized sheet nilaterial 
45 in proper position against the Supporting 
drums 43 or 44, depending upon the direction of 
travel of the carriage 5 and the rotation of the 
Wheel 35 during the operation of the machine 
and thus prevent slippage of the sheet material 
relative to the supporting drum ahead of the 
wheel under the “dragging' influence of this 
wheel, a pair of retractable pressure rolls 45 and 
47 are provided above the drums 43 and 44, re 
spectively. Each pressure roll is rotatably car 
ried upon an intermediate off-set portion of a 
crank 48 pivotally mounted in the end plates 6 
and fi and each crank is provided with an Oper 
ating lever 69. Thus it will be seen that either 
pressure roll, 46 or 47, can be easily SWung into 
or out of operative position against the thin sheet 
material 45 upon the respective Supporting druim, 
43 or 44, positioned therebetween. The arrow A 
(Fig. 1) indicates the general direction of move 
ment of one of the levers 49 from its inoperative 
position to its operative position while the other 
lever 49 is shown in its operative position for 
holding the pressure roll 47 in engagement with 
the sheet material upon the drum 44. A latch 
5 is mounted upon a fixed part of the carriage 
5 and serves to engage and lock one or the other 

of the levers 49, and thus the corresponding pres 
sure roll, 46 or 47, in operative position. 
Power means is provided to cause the travel 

ling carriage to move slowly for Wardly or rear 
Wardly along the side channels and 2 of the 
main frame ?o and comprises a conventional re 
versible electric motor and reduction gearing 52 
(Figs. 3 and 4) supported upon a cradle 53 Sus 
pended from the carriage 5. The power means 
is in turn connected to a chain drive 54 engaging 
a relatively large driving sprocket 55 keyed to the 
inner end of a shaft 56 rotatably carried in bear 
ing means in the end plate 6. Upon the outer 
end of this shaft 56 and Within the channel side . 
member is positioned a Small Sprocket . A 
relatively long chain 58 extends beneath the 
Sprocket 5 and has its opposite end portions 
(Figs. 1 and 3) passing upwardly therefrom and 
over a pair of sprockets 6 and 62 keyed, respec 
tively, upon the shaft 4 and 42. It should be 
noticed that the diameters of the Sprockets 6f 
and 62 and drums 43 and 44 are substantially 
equal for reasons to be more fully hereinafter set 
forth. The free end portions of the chain 58 are 
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2,323,744 
anchored at points 63 and 64, respectively, at 
opposite ends of the main frame (). 
Thus it will be seen that power transmitted 

from the power means 52 will rotate the Sprocket 
5 and, since the chain 58 associated therewith 
is anchored at opposite ends of the Inain frame 
; , the carriage 5 will be caused to move along 
the side channels and 2 toward One end or 
the other end of the main frame it. As the 
carriage moves along the frame the Sprockets 6 
and G2 meshing with the chain 58 wiii be caused 
to rotate and thus actuate the Supporting drums 
43 and 44 in such a way that these drums will 
roll along the under surface of the thin flexible 
sheet material 45 at a speed substantially equal 
to tile ineal speed of the moving carriage. 
In order to insure simultaneous movement of 

both ends of the travelling carriage 5 in either 
direction, a second pair of sprocketS 66 (only One 
of which is shown, Fig. 4) are keyed, respectively, 
to the opposite ends of the shafts 4 and 42 from 
tile ends carrying the sprockets 6 and 62. A 
second chain 67 (Fig. 2), similar to the chain 58, 
is located within the side channel 2 and Secured 
to opposite ends of the main frame i and has 
its intermediate portion extending Over the 
splockets 66 and downwardly beneath an idling 
Splocket 68 mounted upon a stub shaft carried 
by the end plate 7. Thus, rotation of the drum 
Supporting shafts 4 and 42 will callse rotation 
of the Sprockets 66 along the under side of the 
chain 67 and immediately cause an equal longi 
tudinal movement of the opposite end of the 
travelling carriage 5. Relatively rapid rotation 
of the buffing wheel 35, during operation of the 
buffing machine, is produced by means of a mul 
tiple V-belt drive generally indicated by the mu 
meral ii operatively connected thereto and to a 
conventional reversible electric motor 12 carried 
upon the cradle 53 suspended from the car 
riage 5. 
The means referred to heretofore for position 

ing and tensioning the thin sheet material 45 of 
Vulcanized rubber composition, or the like, com 
prises a pair of tie-rods 75 (FigS. 1 and 2) ex 
tending through looped over and cemented edge 
portions of the sheet material at opposite sides 
thereof. Each of these tie-rods has one end 
thereof detachably secured to a hook 76 upon the 
end frame member 4 and has its opposite end 
detachably Secured to a hook 77 extending 
through the end frame member 3 and threaded 
So as to receive a hand crank 78 thereon for 
holding the tie-rod 75 in a proper tensioned posi 
tion when the sheet material 45 is mounted 
teleon. 
The end edges of the sheet material 45 are also 

provided with looped over and cemented portions 
through which bars 79 extend. One of these bars 
is releasably retained in place in a pair of sta 
tionary hooks 80 upon the end frame member 3 
While the other of these bars is engaged and 
slightly tensioned by a pair of hooks 8 connected 
to flexible chains 82 arranged to slide in hori 
Zontal guide channels 83 rigidly secured upon the 
end frame member 4. The opposite ends of the 
chains 82 pass over Sprockets 84 secured upon a 
shaft 85 rotatably mounted upon the end of the 
main frame 0. A hand wheel 86 is secured upon 
an end of this shaft so that rotation thereof will 
cause the chain 82 to be drawn over the sprockets 
84 and thus tension the sheet material 45 for 
buffing purposes. A pawl 87 and a ratchet 88 
are provided to prevent improper reverse rotation 
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of the shaft 85 When the sheet material 45 is 
tensioned in the machine. 

Convenient and readily operable means is pro 
vided upon the movable carriage 5 for control 
ling the operation of the machine. This control 
means comprises a conventional electric Switch 
91 (Figs. 1 and 2) having. “forward,' 'reverse' 
and “stop' push buttons thereon for controlling 
the electric motor 52 and thus the longitudinal 
movement of the carriage 5 upon the main frame. 
A second conventional electric switch 92, having 
a three-position lever thereon, is provided for 
controlling the motor 2 and thus the forward 
and rearward rotation and the starting and 
stopping of the buffing wheel 35. Throw-out 
switches 93 and 93 are provided upon the car 
riage 5 and are so positioned as to strike, re 
spectively, stop members 95 and 95 upon oppo 
site ends of the main frame ?o when the carriage 
travels to either of its extreme end positions and 
serve to automatically terminate the operation 
of the power means 52 and 2 simultaneously. 

During operation of the buffing machine, the 
buffing wheel 35 rotates rapidly while in engage 
ment with the slightly tensioned sheet material 
45 being held in proper position thereagainst by 
the supporting drums 43 and 44. At the same 
time the carriage 5, being propelled slowly and 
uniformly by the motor 52 and the gear 57 in 
engagement with a chain 58, travels from One 
end of the main frame to the other. This 
lineal movement of the carriage causes the gears 
6 and 62, in engagement with the chain 58, to 
rotate in a direction opposite to that of the gear 
57 and thus drive the drums 43 and 44 in Such 
a direction as to cause these drums to roll along 
the under surface of the sheet material 35 at a 
peripheral speed approximately equal to the 
lineal speed of the carriage. Rotation of the 
drums 43 and 44 also actuates the pair of gears 
66 at the opposite side of the main frame, and 
since these gears are operatively connected to 
the anchored chain 67, both ends of the carriage 
are caused to move in the same direction and in 
unison. 

During the lineal movement of the carriage 
toward one end of the main frame, or the other, 
the pressure roll, 46 or 47, immediately ahead 
of the buffing wheel 35 is in a position to bear 
against the upper surface of the thin sheet mate 
rial upon the respective supporting drums, 3 or 
44, and thus serves to prevent slippage of the 
sheet material relative thereto under the "drag 
ging' influence of the buffing wheel 35. It 
should be noted that the buffing wheel normally 
rotates in the same direction as the gear 57 driv 
ing the carriage and thus places this "drag' or 
direct pull upon the material extending between 
the buffing wheel and the forward pressure roll. 
Figure 1 shows the roll 47 in engagement With 
the sheet material, at which time the carriage 
5 may be propelled in the direction indicated 
by the arrow B. When the carriage 5 reaches 
one end of its travel along the main frame, thus 
completing a buffing operation, the throw-Out 
switch, 93 or 94 as the case may be, engages its 
respective stop member, which in turn termi 
nates the operation of the carriage 5 and also 
the operation of the drum 35. 
When it is desired to replace one sheet of flex 

ible material by another, the latch 5 holding 
one of the handles 49 in operative position is 
released and the handle is moved to its upper 
or inoperative position. The tie-bars 75 and the 
tensioning bars 79 extend through loops in the 
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3. 
edges of the sheet material, are released and 
thereafter the sheet material can be removed 
from the buffing machine and a new sheet placed 
therein. In placing a new sheet of material in 
the machine, it is first threaded through the 
carriage 5 and then the tie-bars 75 are slipped 
through the loops at the opposite sides of the 
Sheet material and tensioned, after which the 
bars 9 are placed through the loops at the ends 
of sheet material and the sheet material ten 
Sioned slightly by operation of the hand wheel 
86. When handle 49 on the forward side of the 
carriage has been moved to a lowered or pressure 
applying position and the switches 9 and 92 
actuated, the carriage will start to travel along 
the main frame and the buffing wheel 35 will 
rotate rapidly in contact with successive por 
tions of the upper surface of the sheet material 
45. When the carriage 5 has reached the oppo 
Site end of the machine the throw-out switch, 
S3 or 94, will be actuated and automatically 
terminate the operation of the carriage and the 
buffing Wheel. 
Thus, it will be seen that I have invented a 

buffing machine which will easily, quickly and 
Substantially automatically roughen or buff rel 
atively wide, thin fiexible sheets of vulcanized 
rubber composition, rubberized fabric, or simi 
lar sheet material, in an efficient, complete and 
uniform manner. 
Although the invention is described in con 

nection with the Specific details of a preferred 
embodiment thereof, it will be readily under 
Stood that such details are not intended to be 
limitive of the invention except insofar as set; 
forth in the accompanying claims. 

Having thus described my invention, what I 
claim and desire to protect by Letters Patent is: 

1. A machine for buffling thin fiexible sheet 
material comprising supporting means for re 
leasably holding a sheet of flexible material un 
der tension, a carriage arranged to move sub 
Stantially parallel to the sheet material, a buf 
fing wheel and a work-supporting drum rotat 
ably mounted upon said carriage and positioned 
upon Opposite Sides of the sheet material, said 
drum being arranged to hold said sheet mate 
rial in Operative contact with said buffing wheel, 
means Operatively associated with said support 
ing means and Said carriage for moving the car 
riage relative to the supporting means, and 
means for rotating said buffing wheel as the 
carriage moves relative to the supporting means 
and the flexible sheet material. 

2. A machine for buffing thin flexible sheet 
material comprising supporting means for re 
leasably holding a sheet of flexible material 
under tension, a carriage arranged to move sub 
Stantially parallel to the sheet material, a buf 
fing Wheel and a pair of spaced work-supporting 
drums rotatably mounted upon said carriage 
and positioned respectively upon opposite sides 
of the flexible sheet material, said spaced drums 
being laterally positioned at opposite sides of 
the buffing wheel and so arranged as to hold said 
sheet material in operative contact, therewith, 
means operatively associated with said support 
ing means and Said carriage for moving the car 
riage relative to the Supporting means, and 
means for rotating Said buffing wheel as the car 
riage moves relative to the supporting means 
and the flexible sheet material. 

3. A machine for buffing thin flexible sheet 
material comprising Supporting means for re 
leasably holding a sheet of flexible material 



4. 
under tension, a carriage arranged to move Sub 
stantially parallel to the sheet material, a buf 
fing wheel and a pair of spaced work-Supporting 
drums rotatably mounted upon said carriage 
and positioned upon opposite sides of the flexi 
ble sheet material, said spaced drums being lat 
erally positioned at opposite sides of the buffing 
wheel and arranged to hold said sheet naterial 
in operative contact thereWith, pressure lolls 
also mounted upon the carriage, each roll being 
located adjacent one of Said drums for releasa 
bly and selectively holding the sheet material in 
operative engagement thereWith, nieanS Opera 
tively associated With said Supporting means 
and said carriage for moving the carriage rela 
tive to the supporting means and for rotating 
said drums simultaneously, and means for 'o- 
tating said bu?ing wizeel as the carriage moves 
relative to the main Supporting means and the 
flexible sheet material. 

4. A machine for buffing thin flexible sheets 
of rubber composition comprising Supporting 
means for releasably holding the sides and ends 
of a sheet of flexible rubber composition to hold 
the sheet under tension, a carriage positioned 
upon the supporting means and arranged to 
move substantially parallel to the flexible sheet, 
a buffing wheel and a drum rotatably mounted 
upon said carriage and positioned respectively 
upon opposite sides of the flexible sheet, said 
drum being arranged to hold the flexible sheet 
in operative contact with the buffing wheel, a 
pressure roll mounted upon the carriage and lo 
cated adjacent said drum for releasably hold 
ing the flexible sheet in operative engagement 
therewith, means operatively associated with 
supporting means and said carriage for moving 
the carriage relative to the supporting means 
and for rotating said drum simultaneously, and 
means for rotating said buffing wheel as the car 
riage moves relative to the flexible sheet. 

5. A machine for buffing thin flexible sheets 
of rubber composition comprising supporting 
means for releasably holding a sheet of flexible 
rubber composition under tension, a carriage 
arranged to move substantially parallel to the 
flexible sheet, a buffing wheel and a drum rotat 
ably mounted upon said carriage and positioned 
respectively upon opposite sides of the fiexible 
sheet, said drum arranged to hold the flexible 
sheet in operative contact with said buffing 
wheel, means upon said carriage for moving the 
carriage relative to the supporting means and 
for simultaneously positively rotating said drum 
to cause said drum to roll along a Surface of the 
flexible sheet at a speed substantially equal to 
the lineal speed of the carriage, and means for 
rotating said buffing wheel as the carriage moves 
relative to the supporting means and the fiexible 
sheet. 

6. A machine for buffing thin flexible sheets 
of rubber composition comprising Supporting 
means for releasably holding a sheet of flexible 
rubber composition under tension, a carriage ar 
ranged to travel substantially parallel to the 
flexible sheet, a buffing wheel and a work-Sup 
porting drum rotatably mounted upon said car 
riage and positioned respectively upon opposite 
sides of the flexible sheet, said drum being SO 
arranged as to hold the flexible sheet in opera 
tive contact with said buffing Wheel, means op 
eratively associated with the supporting means 
and the carriage for moving the carriage relative 
to the supporting means, Said last named means 
comprising a flexible chain anchored to the Sup 
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porting means and a driving sprocket rotatably 
carried upon the carriage and in engagement 
with the chain, said drum being geared to Said 
chain for rotating said drum as the carriage 
moves so as to cause said drum to roll along a 
surface of the sheet material at a Speed Substan 
tially equal to the lineal speed of the Carriage, 
and means for rotating said buffing wheel as the 
carriage moves relative to the Supporting means 
and the flexible sheet. 

7. A machine for buffing thin flexible Sheets 
of rubber composition comprising Supporting 
means for releasably holding a sheet of flexible 
rubber composition under tension, a carriage ar 
ranged to travel substantially parallel to the 
flexible sheet, a buffing wheel and a pair of Spaced 
work-supporting drums rotatably mounted upon 
said carriage and positioned respectively upon 
opposite sides of the flexible sheet, Said drums 
being spaced at opposite sides of the buffing 
wheel and so arranged as to hold the flexible 
sheet in operative contact with said buffing wheel, 
a pair of manually operable pressure rolls 
mounted upon the carriage, a roll being located 
adjacent each of said drums for selectively hold 
ing the sheet material between a roll and its re 
spective drum, means associated with said car 
riage for moving the carriage relative to the Sup 
porting means, said last named means compris 
ing a flexible chain anchored to the supporting 
means, a sprocket connected to each drum and 
in engagement with Said chain for rotating said 
drums simultaneously as the Carriage moves at a 
peripheral speed substantially equal to the lineal 
speed of the carriage, and means for rotating 
said buffing wheel as the carriage moves relative 
to the Supporting means and the flexible sheet. 

8. A machine for buffing thin flexible sheets of 
rubber composition comprising Supporting means 
for releasably holding a sheet of fiexible rubber 
composition under tension, a carriage arranged 
to travel substantially parallel to the flexible 
sheet, a buffing wheel and a work supporting 
drun rotatably mounted upon the carriage and 
positioned respectively upon opposite sides of the 
flexible sheet, said drum being so arranged as 
to hold the flexible sheet in operative contact 
with said buffing wheel, means associated with 
Said Carriage for moving the Carriage relative to 
the sheets, means for rotating the buffing Wheel 
as the carriage moves relative to the flexible sheet 
material, and means for automatically termi 
nating the operation of the carriage and the 
buffing Wheel When the buffing Wheel approaches 
either end of the sheet. 

9. Means for buffing Sheet material compris 
ing in combination means for stretching a sheet 
of elastic material and holding it under prede 
termined tension, a rotatable bluffing wheel, a 
rotatable Work Supporting drum, means for sup 
porting the Wheel and drum adjacent each other 
and On opposite sides of the Sheet material, the 
drum being adapted to hold the sheet in opera 
tive contact with the buffing wheel, and means 
for rotating the buffing Wheel and moving the 
bu?ing wheel and drum over the sheet in a direc 
tion parallel to the direction of movement of the 
periphery of the buffing wheel where it makes 
contact With the sheet to buff the sheet while 
stretched. 

10. A machine for buffing thin flexible sheet 
material Comprising supporting means for re 
leasably holding a sheet of flexible material un 
der tension, a carriage arranged to move par 
allel to the Sheet material, a buffing wheel and a 
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work supporting drum rotatably mounted on the 
carriage and positioned on opposite sides of the 
flexible sheet material, holding means to pre 
vent excess stretching of the sheet material un 
der dragging action of the buffing wheel, said 
holding means being adapted to act uniformly 
Over the width of the sheet, means operatively 
associated With the supporting means and Said 
carriage for moving the carriage relative to the 
supporting means and for rotating the drum, and 
means for rotating the buffing Wheel as the car 
riage moves relative to the supporting means and 
the flexible sheet material. 

11. A machine for buffing thin flexible sheet 
material comprising supporting means for releas 
ably holding a sheet of flexible material under 
tension, a carriage arranged to move parallel to 
the sheet material supported thereby, a buffing 
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wheel and a Work supporting drum rotatably 
mounted upon the carriage and positioned on 
opposite sides of the flexible sheet material, 
means for holding the sheet to prevent undue 
stretching under the dragging action of the 
buffing Wheel, Said holding means including a 
pair of rolls clamped against opposite sides of 
the sheet, means operatively associated with said 
Supporting means and Said carriage for moving 
the carriage relative to the supporting means 
and for rotating the work supporting drum, 
means for rotating one of the clamping rolls at 
the same peripheral Speed as the peripheral speed 
of the work supporting drum, and means for ro 
tating the bluffing wheel as the carriage moves 
relative to the Supporting means and the flexible 
sheet material. 

GEORGE. F. WIKLE. 


