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6 'Claims, (€1, 242—76)

This invention relates to web-control a::paratus and,
more particularly, to an 1mproved device which more ac-
curately conirols the register of a travelling sheet or web.

The primary object of the present invention is to pre-
vide a rera*wely simple, inexpensive mechanism for ac-
cu_rately controlling the lateral position of a travelling
web -of material, for example, a sheet of cellophane.

:A further cbject -of the invention is to provide a com-
bined vacuum and air travelling sheet control mechanism
which is highly sensitive and qurck—actmg

A further object of the invention is to provide a com-
pletely pneumatic cosmtrol system for edge Tegistry of
travelling sheets.

Further obJects will be apparent from the specification
and drawmga in which

Figure 1 is a side view of a sheet-feeding -appdratus
incorporafing the improved control system of the present
‘jrvention;

Figure 2 'is a top sectiofial view of the structure ‘of Fig-
“lire 1-as seen at =TI,

~

Figure 3 is a perspective showirg the sheet edge de-
tector;

Figure 4 is a'top view of the detector head as shoivn in
‘Figare 3;

Frgure 5 is a section as seen at V—V of Figure 4; and

‘Figure 6 is a diagrammatic view showing how the pres-
‘erit ‘invention is employed with synchronizing means to
conirol the registry at the unwind and rewind positioznis of
‘a'single miachine.

The ‘present idvention comprises essentially the pro-
visicn of an edge-detectinig head or shoe having two slots
‘therein which are spaced in accordance with desired limits
within which the travelling sheet must be controlled. A
'vacuwim connection is made to each of the slots in the
shoe, and any change in the normal vacuum condition
in each vacuum line actuates a vacuum diaphragm which
is connected to a valve in an air pressure line. The main
web-feediig carriage is moved transversely to the path
of web travel by means of a reversible air motor con-
nected to the two-way valve. This system eliminates all
electrical.connections and is extremely sensitive and simple
to install.

Referring:now more partrcularly to the drawings, a roll
10-of sheet-material S is mounted in trunnjons ¥1-and 12
which are in turn supported on carriage 13. The car-
riage is movable iransversely of the path of sheet feed
on rails 14, 14, which support the carriage through axies
15 and 16 and flanged wheels 17, 17. A control shaft 2¢
is journaled in carriage 13 and has a threaded section
which engages a stationary pillow block 21 secured to
lower frame structure 22. Axial movement of shaft 20
in carriage 13 is prevented by means of thrust collars
23 and 24 so that upon rotation of the shaft the carriage
13 is caused to roll in either direction along rails 14, 14.
The outboard end of shaft 29 carries a sprocket 25 which
is connected to an air motor 26 on the carriage by means
of a chain 27. So that suitable manual adjustment of the
carriage position can be made, a hand wheel 28 on stub
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shaft 29 is capable of turning shaft 20 through a.small
sprocket 38 and chain 27. -An idler take-up 31 for the
chain may be mounted on the carriage between motor 26
-and.sprocket.3¢ as-may be needed.

The sheet 8, as it unwinds.from supply roll 19, feeds
over a plurality of tensioning rolls 35,36, 37 and 38 All
of these rolls are mounted in frame members 48,
which likewise support a bracket 41.for the detecting sh3e
assembly. This shee or plate 423 provrded with beveled
side facas éZa and 42b facing across the sheet -and into
the sheet as shown in Figures 3 and 4. "The shoe is car-
ried by a pipe 45 mounted in sfide block 46 whu:h is
sm:pcrte._. on a stationary shaft 47. To provide for varia-
ticns in the width of sheets beifig run, lateral adjustment
of the shoe 4% is effected by -turning crank 43 Whlch con-
trols a shaft 49 -threaded into slide block 46. A presser
foot 59 is mounted in a bracket 51 which is in turn in
threaded engagement with a shaft 52 (Figure 2) so ihat
the presser foot moves simultaneously with the shoe 42.
‘Crank 28 is directly ‘mounted on the shaft 52.and controls
shart 49 through chain 55.

The intermediate control mechanism mounted .on the
upper frame member 6§ comprises a pair of vacuum dia-
phragms 61 and 62, both -of which are connected to a
source of vacwim 63 through coaduits 64, 65 and needie
Valves €5, 67. Vacoum chamber 61 connects with the
-inside slot 68 in shoe 42 through vacuum conduit 69, and
vacuum chamber 62 connects with ‘the outer slot 7§

""" The diaphragm rods 6ia
and 624 of vacuiih chambers 61 .and 62 acitdte a valve
yod 73 ‘through a walking beam. 78. A twosway “pres-
siite valve 77 direéts airunder pressure selectively to con-
‘diits 78 and 79 coniected to the airnictor 26, “Conduit
'88:is conxected to a stitdble source of air under pressure,
‘hot shown herein. Valve 1od 75 is spring-bigsed at 81
‘and extends through the valve so that it can be manmually
actirated By means of ‘a lever 82 pivoted 'to the Upper
frame member 63. "When it is desired to dispense with
‘the ‘@utornatic operation of -carriage 13, 'a latch 83 is
swiitg to retain Tever 82 midway of its ihr'ow A counter-
weight ‘84 on the latch:operating handle serves to main-
fain the latéh in either a locked or unlocked position.

As shiown in Fisure 2, the sheet S is travelling scross
shoe 42 @pproximately midway between the slots 68 and
79, Undeér these circumstances ‘the ‘vacuum in lide 69
is ‘retained ‘so that the -piston Tod 6la of chamber 61 is
retracted. Since slot 76 is open, ‘there ‘is 1o vacuum ‘in
‘lime 71. Therefore, thie diaphragm in chamber 62 is not
‘actuated. “Under these conditions the valve 77 dogs not
permit air to flow ‘from conduit 88 into either conduit
78-or 79. Should'the sheet S-move fc the'left, ds-seen in
Flng‘C 2, the slot 68 will also ‘be ‘exposed thereby break-
ing ‘the vacuum in‘conduit ‘69 ‘and pe“rmftmg spring 81
to move valve rod 75 downward ‘as seen in Figure 2.

This throws ‘valve 77 to start air ‘miotor 26 in the proper
direction "to ‘move carriage 13 to the right. As ‘soon as

‘slot €8 is cdvered by the sheet ‘the vacuiim ‘in chamber

61 returns valve rod 75 to 'the closed ‘position, ‘thus stop-
‘ping'motor 26.

Should the sheet travel to the right, as seen in Figure 2,
beyond the predetermined spacing between slots 68 and
7@, then slot 79 will be covered and vacuum built up in
conduit 7% and chamber 62. This retracts rod 62« to
move valve rod 75 from the neutral position and intro-
duce air from conduit 89 into conduit 78, thus starting
motor 26 to move carriage 13 to the lefi. As soon as
slot 78 is uncevered, the vacuum in line 71 is brcken,
thus releasing rod 62a and returning the valve rod 75
to the neutral position.

Should the sheet be nicked along its edge or should it
travel too far towards the left, as seen in Figure 2, the
beveled edges 42a and 425 of the shoe assist in returning
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the sheet to its proper position over the shoe without fur-
ther damage. - The construction of the shoe is seen more
clearly in Figure 5 which shows the upper plate 42¢ re-
taining a pair of plugs 82 and 83 in place within the shoe.
These plugs are shouldered to insure proper registry in the
" shoe and are connected internally with their respective
conduits 69 and 71 as shown in Figures 4 and 5.

When the apparatus- of the present invention is em-
ployed in a single sheet-treating machine having a roll
unwind mechanism at one end and a roll rewind mech-
anism at the opposite end, it is advantagecus to synchro-
nize the position of the detector shoes at the unwind and
rewind ends of the machine.- In a cellophane-coating ma-
chine, for example, the distance between the unwind and
the rewind roll is on the order of 40 ft. so that it is neces-
sary to accurately guide the paper onto the rewind roll.
For this purpose an edge detector mechanism at the re-
wind end of the machine is synchronized with the unwind
roll carriage. As shown in Figure 6, a cord or cable
86 is secured to the detector shoe 42 which after passing
over pulleys 87, 87 is fastened to one end of a piston-type
valve 88. The opposite end of the valve is anchored to
a stationary part of the frame through an extension spring
89. The detector mechanism at the rewind end of the
machine may be of conventional construction and may
include a single port shoe such as shown at 90. This
shoe 99 is used to control the edge alignment of the re-
wind roll, in a manner well known in the art, as the web
is received thereon. This detector shoe 90, at the rewind
end of the machine, is controlled laterally by means of a
threaded shaft 494 and slide block 462 mounted on shaft
47q in the same manner as previously described. The
detector shoe 90, however, is connected to valve housing
91 by means of a chain or cable 92 passing over suitably
arranged pulleys 93, 83. The opposite end. of the valve
housing 91 is secured to a stationary part of the frame
by an extension spring 94 so that the housing is spring-
Joaded to be responsive to any laterally adjusted position
of the detector shoe 90, and the valve 88 in the housing. is
likewise spring-loaded to be responsive to a laterally ad-
]usted position of detector shoe 42.  Air under pressure
is admitted to the central part of the sleeve-like housing
93 through conduit 80a. When the position of detector
shoe 42 is moved by turning crank 48, the valve will be
displaced accordingly to open one of the ports 95.or 96
in- accordance with the direction in which the shoe is
moved. . This admits air under pressure to one of the
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- conduits 97 or 98 which in turn operates a reversible

air motor 99 to turn shaft 494 through chain 100. This
adjusts the position of detector shoe 90 at the rewind end
of the machine in accordance with the adjusted position
of shoe 42, but the movement of shoe 90 also controls
" the position of valve housing 91 so that when the detector
shoe 20 has moved an increment equal to the movement
of shoe 42 the relative positions of the valve housing 91
and the valve 88 will be such that both ports 95 and 96
are closed with respect to conduit 80a.
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A vparticular advantage of the present control system .

resides in the ability to utilize separate actuating means
for the carriage as opposed to previous systems in which
the carriage was actuated directly from the vacuum system
associated with the edge-register device. - The relatively
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low vacuum in shoe 42 can be on the order of seven inches
of mercury, thus avoiding damage to the delicate sheet as
well as the likelihood of inducing rupture of the sheet.
With relatively high pressure air on the order of 40
p. S. i, it is entirely possible to obtain quick and effective
movement of carriage 13 without using excessively large
or complicated control structure.

" Having thus described my invention, I claim:

1. In edge registry control ‘mechanism for travelling .
sheets, a pair of relatively low pressure preumatic cham-
bers, means associated with each of said chambers and
movable in resonse to pressure fluctuations in said cham-
bers, a walking beam connected-to each of said means, a
valve rod pivoted to said walking beam, a two-way high
pressure valve actuated by said valve rod, means for mov-
ing a supply roll of sheet material transversely of the path
of sheet material feed, a reversible pneumatic motor for
operating said last-named means, a pair of high pressure
conduits connecting the valve and the pneumatic motor, a
detector shoe positioned adjacent the edge of the travelling
sheet and having a pair of slots therein, one of said slots
being normally covered by the sheet and the other being
normally uncovered by the sheet, a low pressure conduit
connecting said normally covered slot to one of the cham-
bers, a low pressure conduit connecting the normally un-
covered slot to the other of said chambers, and a low
pressure pneumatlc connection to each of said conduits. .

2. Apparatus in accordance with claim 1 in which the .
detector shoe is laterally adjustable with respect to the edge
of the travelling sheet.

3. Apparatus in accordance with claim 1 in “which the
valve rod is sprmg—loaded

4. Apparatus in accordance with claim 3 having means
for locking the valve rod in a neutral position.

5. Web-feeding mechanism having a web unwind sta-
tion, a web rewind station, edge detector means at the
unwind station for sensing the lateral position of the web,
edge detector means at the rewind station for sensing the
lateral position of the web, each of said detector means
including a detector shoe adjacent the edge of the web,
means for adjusting the lateral position of the detector
shoe at the rewind station, a sring-biased. fluid cylinder,
means operatively connecting said spring-biased cylinder.
and one of said shoes, a spring-biased piston in said cyl- .
inder, means operatively connecting said spring-biased pis-
ton with the other of said shoes, and fluid conduits con-
necting the cylinder and the adjusting means whereby. the
detector shoe at the rewind station is automatically ad- .
justed in-accordance with the movement of the detector
shoe -at the unwind station.

6. Apparatus in accordance with claim 5 havmg a
manual adjustment for laterally controlling the position of
the detector shoe at the unwind station,
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