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3 'Claiins, {(CL 271——-2.6)

e 1 10n relates to means for assiiring accufate
,;s1de revrstratlon of a running ‘web of material, and more
’ pqrtrculﬂrly to an imnroved dévice for automatlcally regls-
tering and maintaining side reorstry of a runnmg web.
.. An object of the invention is to prov1de a ‘simplified
“ﬂud-co*\trolled means for faintaining accurate side reg-
Uistry of fraveling webs,of material.
_“Another object is to ‘provide a fluid- controlled ‘web-
reglstermc devrce of comparatwely srmple design “and
' mexperxsxvr= constructloq ‘automatic and self-regulafmg in
‘__:1ts functrms, and, particildrly - adaptéd for use in com-
e Ipzmtng gstablishments.
ther ob]ecr 1s the vrovrsron of a dev1ce far auto-
ally I
nd embonmg °1rnnhﬁed u1d-prcssurc means wrth

1 or' runnmg webs havmg 1nherent p0s1txon-respon-
) ‘swe means to’ assure accurate srdﬂ reﬂlstry and also damp-
ing” mmes to prevent excessxve correctro'ls ‘and any

7 app‘arams :

“In'the drawings deplctmg a preferred form’ which the
1nve*mon rnay assume: - -

“Figure '1"is" a' fragmentary elevational view! partly in
“"'sectmn showmg the Web ccntrollmg ro}Iers and wrth the

‘Fvgure D48 A fraomentaly, side er’ end €levational view,
B ‘taken orf 1ifig 2222 of Figute 1; and as vrewed in the divec:

tion'of the arfows; and'

Figure 3 is’ o fiagmentary Dlafx view ‘$howing the ‘web-
““¢ontrolling rollers autr‘matrcally moved by:the mechanism
“ignd’ effective 10" retifn the: web-to: the ‘nbrmal or neutral

" position iHustratedtin Figure 1.

“In:the printing’ 1"1dustry, wheére rinning webs of:paper

*‘or-other material ate printed 'upon-while traveling through
stheir “respective” machines, 'an’ important consideration” is
the maintenance of ‘correct:alignment of the printed. char-

~-acters-on- the: web-prior to’its subsequent ‘severing. into

pages and-the-like.: In-multi-color printing, correct align-
merit of the prrnted characters; objects; etc., is imperative,

Nnmerous devices:‘have -beén’ placed. on: the market,
~_cdl with a view to-the automatic maintenance of accurate
i side registry ‘of a-traveling ‘web.and-consequently ‘of-the
: ‘prmted characters thereon. - However, many of “these

~prior. devices invglve: compamtrvely expensive,: compli-
~cated and frequently - bulky: equipment; - It" will-be :un-

derstood t‘jxat where numercus’ webs-are; to:be operated

- upon-in a confined space,. the use of bulky.registering

" mechanism.iis;: generally speakmg, not only. inconvenient
;1o the operators; but 1mpract1cal by virtue of thelr inter-

_ference with the functioning of the machines w1th which
they are assoc1ated

2

“THe present mveﬂtron partrcularly contemplates a pneu—

‘thatic -or fltid control of the position-of ‘a web ‘with 're-

_spect to its lateral disposition and ‘with“a’view -tothe
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correct alignment ‘of "the~ printed- characters. The main-

“tenafice’ of accurate side reolstry of travelmg webs, accord-

ing “to’ 'this “invention, is ditained’ by the: utlhzatxon “of

‘comparatively urmple and directly apphed meéans.

Among the adVa'ltages accrumg to’ the present’ device
is ‘the reduction of friction’ to'a minimum and the dttain-
mignt-of 4 highly’ eﬂ'ectrve amplification-of ‘the registering

“Itledns with a“small“pressure ‘differesitial produceéd by a

shght mvahgnment or lateral dlsplacement ‘of ‘the* run-
ning web’s- position. ‘The-net result'is:a’ “simplified: con-

- ‘stl’lctlon and-antaccurate’ automatlc malntenance ofside
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registry of 'tHe travehng web. "“The invention partlcularly
lends itself for use in® the-field’ of- newspaper-and kindred

j‘prmtmc where;“in view ‘of - the, »multlphcny of ‘operating
N co*nponems
v dev*ces is litnited’ dnd ‘must-be ‘ressrved for the mspectlon

‘the"foom’ available for extra:or ‘auxiliary

of ' the product the convenience’of ‘the aperators-and the

“Best functiotitng of'the machine.

Referring now in psrtlcular to the drawings wherein

“‘snmlar characters ~of réference " indicate corresponding

"12 dnd 13

-parts-in''the several views of the ‘preferred forms of :the

ihvéntion, 11 dndiie ‘are Supporting frames arranged
in spaced paraliélism-and’to which are fastened brackets
‘A“betlcrank-lever 14 is* fulcrumed:-on a

~pintior ‘stud “E2a" ‘artanged o the ‘bracket 12, and in"a
Tgimitart fashiog, 4tlever or arm 15 iy fulerumed on’ a

35

~gtuds 13d artanged n’ ‘thie ‘bracket 13, A pair of spaced
- bedting 1blec
“lelisny;

;6 47ares pivetally supported im:paral-

tas By “pins “F6n, 170 fast tothe ends of levers

‘i4 15 ‘
Betweenthe! ﬁames 1%-and ria. an upper roller 18 has

Hits oppoe.rte ends” 6r jourinals Irotatably” associated in-the
’upper porticn ‘of thevoppositel y-drsposed bearing-blocks
216, L, and c0r1espo dingly;ra second or: lower roller 19
‘ithat: is located ‘in spacediparallelism- beneath :the upper
~rpoller!dg, 11’18 fts iopposite ends:furnably ‘accommodated
“incthesiow,

' ¥ portionof thie said: bearing : blocks: 16, 17.
Aveb ! of ‘material i “W,” was <best -shownin Figure 2,

isvengagedsorsled tinderithe lower roller’ 9 and thence

45

over the upper reller 18.  Further inspection-of Figure
1rwill discloselithat-bracket:12 has a depending:extension
“13b 'that isfastened, as: by: the :scréws 20, torone of the
cover :plates; “in-this «instance “the ‘uppér cover plate:28,

~of -an‘assembly :designated- genérally “at-21 and: effective
to-shift the rollers 18,-1% to ‘correct mlsahgrmems ofithe
. vleo A‘W 2%

50

+The: assemblyi c‘om,prises a cylindric‘al body portion

":22 having’a co*nparativelyr ldrge central bore, as at 23,

65"

s gnd-an-integrally formed thickened wall:porticn, as at:24,

-which"is apertured :to: provide:a. ¢comparatively narrow

~elongated passageway therethicugh, as.at 25.- Cover plate

26, mentioned‘above and the'lower coveér plate 27 sealing-
1y close’the bore 23 and pass: 1geway 25. The upper.cover

- plate: 26.has a.shovt duct 264 opening into-a counterbore

60

- 26b for-a purpose that will-appear-hereinafter.

The lower cover plate 27 has.an exteriorly- pro;ectmg )
rannular ‘flange- 28 provrdng & recess-or. cavity:29. " The

f\cavxty 29 s normally closed by -a ‘dome-shaped. lid-or-

cover 39 ‘bolted to-the annular flange 28.. -Arranged-in

the-recess-29 ‘and clamped between the annular flange 28

65'

and 'the dome-shaped-lid-30 is :a:flexible. diaphragm.-31
having.an-elongated: valve stem fastened to-its centre, as

< by the-nut-33-and: washers-34. - The wvalve stem:;32,.:as

70.

. best shown inFigure 1, is slidably mounted in:the passage-

way 25 and has its-lower threaded portion.accommodated
in a pocket 35. formed integrally with the 1id:30; the pocket
35:being- normally covered by.a:cap 36:ithreadedly-secured

= to the-1id-30:and- having :an arr-adrmttance opening 37.

“The pocket 35 accommodates’ a:compression: 'spring:38
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confined between the bottom of the pocket and a washer
39 slidably retained on the valve stem 32 by a nut 40
threadedly engaged on the lower portion of the said valve
stem. The valve stem 32, in the manner indicated, is
urged downwardly, as viewed in Figure 1, by the biasing
action of the spring 38.

. It will be understood that the force or downward urge
of the spring 38 may be regulated or graduated by means
of the nut 40. The nut 40 may be turned on the threaded
valve stem to increase or decrease the degree of compres-
sion of the said spring with a view to maintaining the
diaphragm 31 in the normal flat or undistorted condition
shown in Figure 1, except as hereinafter described when
undesired deviations of web alignment occur, which are

- corrected by this device. :
A passageway or duct 41 extending through the lower
‘cover plate 37 from the cavity 29, registers with a duct

42 having a baffle 424 and located in an outer section 43 -

of the thickened wall portion 24 of the assembly 21.  The
duct 42 communicates with another duct 44 arranged
transversely between adjacent surfaces of the said outer
section 43 and the thickened wall portion 24. The pas-
sageway or duct 44 communicates, as by the pipe 45, with
an evacuating or pressure source (not shown) of conven-
tional design.

A short passageway 46 arranged transversely to the
passageway 41 is connected to a pipe 47, passing through
a filter 48 and communicating at its upper end with a
tube 49 supported in the frames 11 and 11a.

The passageway 25 is in alignment with the short duct
26a and counterbore 265, and is closed at the top and
bottom by valve bodies or heads 32a, 325 on the valve
stem 32. " Adjacent the upper end of the passageway and
communicating therewith and with the counterbore 265
when the valve stem 32 is moved to raise its valve heads
32a, 32b from their seats, is a somewhat irregular-shaped
duct or recess 50 normal to and joining the passageway

.25 and the upper part of the hollow body portion 22. In
a somewhat similar fashion, a lower duct following a zig-
zag path 51, communicates with the passageway 25 and

- with the lower portion or chamber of the bore of the
hollow body portion 22. It is to be understood that pas-
sageway 25, below the lower valve head 32b, is normally
at atmospheric pressure by means of a small orifice 51a
arranged in the thickened wall portion 24 and communi-

- cating -with the outer air. :

The assembly 21 has a centrally-positioned, inwardly
directed partition 52 which may be considered as dividing
the hollow body' portion into two chambers; i. e., an
upper chamber 52« and a lower chamber 525. The par-
tition is centrally apertured to accommodate the adjacent,
oppositely-directed, aligned shaft portions or ends of a
dual piston 53 having an upper and a lower portion fas-
tened to a reduced section of a piston rod 54, as by the
nut 85. Packing rings, as at 56, on the dual piston 53,
serve to maintain a fluid-tight seal with the upper and
lower chambers of the hollow body portion 22.
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The upper and lower chambers of the hollow body por-

" ‘tion are filled with a viscous fluid, such as oil 57, and
communicate, cne with the other, via the annular space
encircling the adjacent ends of the upper and lower por-
tions of the dual piston 53,
" The upper portion of the piston rod 54 is slidably
" accommodated in the centrally-apertured upper cover 26,
“and is pivotally connected, as at 58, with a link 59 that,
in-turn, is pivotally connected, as at 60, with the bell
crank lever 14. - Axial motion of the ‘piston rod 54, im-
posed by the attached dual piston 53, it will be observed,
will communicate a rocking motion to the bell crank lever
14 on its fulcrum support 124. This rocking motion of
the lever 14 will cause a lateral movement or adjustment
of the two rollers 18, 19 mentioned above.
The horizontally positioned tube 49 that communicates
with the pipe 47, has fastened at one end thereto a bracket
61 ‘having an adjusting screw 62 threadedly arranged in

60

65

(]

the adjacent upright 11a2. A hand-wheel 63 fast on the
stem of the adjusting screw 62 provides convenient manip-
ulation of the latter, when desired, for the lateral adjust-
ment of the tube 49,

A shoe 64 fast on the outer surface of the tube 49,
has a small orifice 65 on its surface that communicates
with the interior of the tube 49, This orifice is normally
located so that a line drawn transversely through the
centre of the orifice will be in alignment with the left
hand edge of the web “W.”

It is to be obseryed that the pins or studs 124 and 13a
are located somewhat closer to a line extending longitu-
dinally and centrally between the two uprights or frames
11 and 11g, than pins 164, 17a. By virtue of this con-
struction, the pins 16a and 17a and consequently the
adjacent attached portions of the levers 14, 15 are mov-
able, as indicated by the dot-dash lines. The net result
of the movement mentioned may be understood, by way
of example, by reference to Figure 3 wherein the two
parallel rollers 18, 19 are shown tilted angularly to an
equal extent with the result that the web “W” will follow
the path illustrated in Figure 3.

In further accordance with the invention, the lever 15
may have an extension or fork, as at 154, that is adapted
to engage an arm or finger 66a of an adjacent double-
acting limit switch, of conventional design, indicated gen-
erally at 66 and fastened to the frame 1la. It will be
understcod that means (not shown) connected to the limit
switch 66 may permit the corrective action of the above-
described mechanism to be transmitted to a preceding
web side registry mechanism for an initial or coarse ad-
justment of the side registry of the traveling web.

The function and mode of operation of the device has
been in part indicated, but may be summarized as follows:

Assuming the parts are in the predetermined normal or
neutral running position illustrated in Figure 1 wherein
the left-hand edge of the web “W” covers one-half of the
orifice 65 of the shoe 64 on the air-conducting pipe 49,
and further assuming that a vacuum-creating source (not
shown) has been connected to pipe 45, air drawn through
the half-closed orifice 65 will flow through tube 49 into
pipe 47, duct 42, duct 44 and thence through.pipe 45 to-
the aforesaid evacuating source. The orifice 65 is so
designed that air flowing into it, when partly obstructed,
as by the baffle 424, will create a moderate vacuum in
the cavity 29 tending to urge the stem 32 upwardly. This
tendency is counterbalanced by the downward urge of
spring 38 so that the diaphragm 31 is maintained substan-
tially flat, and the valve heads 32a, 32b exactly covering
the entrance to the opening 265 and the bottom of the
tubular passage 25 which communicates with the zig-zag
duct 51 and consequently with the lower chamber 52b.

If the web “W* should be displaced to the right, as
shown in Figure 3, the left-hand edge of the web “W”
would completely uncover the orifice 65 and air would
freely enter the latter with a consequent. increase of air
pressure in the cavity 29 thereby permitting the spring 38
to urge the valve stem 32 downwardly. Under the condi-
tions last-described, the air, freely entering the passage-
way 25, via duct 42 and duct 44, will pass into the lower
chamber 52b of the assembly casing via the zig-zag duct
51. Simultaneously, air at atmospheric pressure will enter
the port or duct 26a in the upper cover plate and thence,
through port 266 and duct 50, into the upper chamber
52a. - The dual piston 53 will be urged downwardly by
the air pressure last-indicated, but the movement of the
said dual piston will be damped or resisted by the viscous
fluid designated gemerally at 57 on either side of the
partition 52, thus preventing unduly quick motions of
the said piston and assuring its smooth operation.

The downward movement of the piston 53 alluded to
will angularly move or rock the bell crank lever 14 on its
fulerum pivot 122 and consequently tilt or move rollers
18, 19 and the web “W” engaged by them, from right to
left, as viewed in Figure 3, to an extent sufficient to half-
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cover the orifice 5. This will return the parts to their
normal running position and the web “W” is then. in cor-
rect running position.

Ii the web “W?” should be positioned too far to the left
thereby completely covering. the orifice 65 and thus pre-
venting entrance of air, the vacuum in cavity 29 will be
accentuated and the diaphragm 51 then urged upwardly
so- that ‘the attached valve stem 32 will correspondingly
move upwardly to displace its upper and lower valve heads
32a, 32b from their normal positions, as illustrated in
Figure 1. ‘ ;

By this movement of the valve stem 32, the upper valve
head 324 will initially uncover and place duct 50 into
communication with the passageway 25 which meanwhile
has been maintained in a state of partial vacuum via the
exhausting pipe 45. Simultaneously, the lower valve head
325 -will uncover the zig-zag duct 51 intc communication
with the lower portion of the passageway 23, which por-
tion is at atmospheric pressure, as above-indicated, by
virtue of the orifice 51¢ leading to the outer air.

The combined .effect of the partial vacuum communi-
cated to the upper chamber 524 plus the introduction of
air at subsiantially atmospheric pressure into the lower
chamber 525 via the now: open zig-zag duct 51, lower por-
tion of the passageway-25 and orifice 51a, will urge the
dual piston 53-upwardly. . This-upward movement of the
piston 53 will rock the bell crank lever 14 in a clockwise
direction and consequently move the rollers 18, 19 and
thereby the web “W” from left to right. This will partly
uncover the orifice 64 in the shoe 64 to the neutral mid-
position and therefore restore the state of equilibrium of
the diaphragm 31 that previously existed, and as described
above. ' The web “W” will now be restored to the normal
or neutral position illustrated in Figure 1.

While the device has been described and illustrated in
its preferred form as operating through the intermediary
of a vacuum-creating. source, it is also equally operable
by fluid pressure in excess of atmospheric pressure. For
this last-mentioned mode of operation, no change in the
design or construction of the device is required, but the
spring 38 is withdrawn from the pocket 35 in the lid 390,
placed within the cap 36 under the washer 39 and seated
on the floor of the said cap.

This is effected by merely removing the threaded cap
36 from the lid 30, and the washer 39 and nut 40 from
the end of the valve stem; then threading the nut 40 back
on the valve stem sufficiently to permit the valve stem to
accommodate the spring 38, then sliding the washer 39 up
on the valve stem and into contact with the pressure-
adjusting nut 40, then inserting the spring 38 within the
cap 36, and then threadedly engaging the latter with the
lid 36. The spring 38, now seated on the floor of the cap
and compressingly confined . between it and the washer
39, will communicate an upward thrust or urge to the
under side of the washer 39 and consequently to the
valve stem 32 with its attached valve heads 32a, 32b.

As previously described with reference to the operation
of the device by vacuum-creating means, the urge of the
spring 38, in this instance an upward urge, may be varied
by turping the nut 46 cn the threaded valve stem in order
to maintain the diaphragm 31 in the normal flat condition
shown in Figure 1 or until deviations of web alignment
occur and which require corrections that are performed
by the instant device. .

The cperation of the device from a fluid pressure
source instead of the previously-described vacuum creat-
ing source, is as follows:

With the parts, including the web “W” in the normal
position illustrated in Figure 1, air under pressure will
flow through the pipe 45 from the pressure source (not
'shown) into the passageway 25, past the baffle 424 and
through duct 42, into the recess 29 with a pressure drop
as it enters the latter which communicates with the outer
air via the pipe 47, tube 49 and orifice 65. The orifice
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65, as shown, is normally half-covered by the edge of the
web “W.” o ]

If the orifice.65 should become more exposed by move-
ment .of the web “W” to the right, an increased flow of
air will take place and-the pressure in the recess will de-
crease. . The spring 38, in this instance, by virtue of its
normal upward thrust against the under side of the washer
39. abutting the nut 4¢ threaded on-the valve stem 32,
will overbalance the :downward pressure in the recess 29
imposed by the compressed air on the flexible diaphragm
31, and will move upwardly the valve stem 32 with its
attached valve heads 324, 32b. The compressed air pres-
sure will enter the upper chamber 524 via the now ex-
posed duct 50 from the passageway 25. . Simultaneously,
ajr at atmospheric pressure will enter the lower cham-
ber 525 of the casing assembly 21, through -orifice 51a
zig-zag duct 51. The dual piston 53 will now move down-
wardly, thereby rocking the bell-crank lever 14 in.counter-
clockwise direction -and consequently moving rollers 18,
19 and web “W” to the left sufficiently to cover the orifice
65 to establish the corrective action described above -with
reference to the operation  of the device by means of
vacuum-creating instrumentalities.

If the web “W” should shift from the position illus-
trated, to the left thereby covering the orifice 65, the air
pressure. will obviously increase in the duct 42 and re-
cess 29, thereby forcing the diaphragm: 31 downwardly
to. admit the compressed air into the lower chamber
52b via the zig-zag duct 51. At the same time, the up-
per duct 50 will communicate the upper chamber 52
with the outer air through the short duct 264 and coun-
terbore 26b. ‘The increased air pressure in the lower
chamber 525 will now force the dual piston 33 upwardly,
thus rocking the bell-crank lever 14 in a clockwise di-
rection to move the attached rollers 18, 19 and the web
“W” to the right, thereby uncovering the orifice 65
until a positicn of equilibrium with respect to the operat-
ing components is reached, as heretofore explained in
detail.

It is to be understood that the invention may be em-
bodied in other specific forms without departing from
the spirit or essential attributes thereof, and it is there-
fore desired that the present embodiment be considered
in all respects as illustrative and not restrictive, refer-
ence being had to the appended claims rather than to
the foregoing description to indicate the scope of the
invention.

What 1 claim is:

1. In a device for maintaining side registry of a run-
ning web, a frame, a pair of web-guiding rollers arranged
in opposed parallelism and engaging opposite sides of
a running web, a pair of bearing boxes pivotally con-
nected to opposite ends of said web-guiding rollers, a
pair of levers hingedly comnected to said pair of bear-
ing boxes, a pair of brackets fastened to the frame and
rockably supporting said pair of levers, an. assembly
fastened to one of said brackets and having a piston
slidable therein, a connecting rod secured to said pis-
ton and hingedly connected to cne of the levers, said
assembly including a cylinder and valve means, said valve
means controlling the flow of liquid into and out of
said cylinder, a tubular member slidably mounted on the
frame and having a fluid-admittance orifice, said ori-
fice being slidably engaged by the running web, manually-
operable means connected to the. tubular member and
to the frame, said manually-operable means being con-
structed and adapted to vary the position of the tubular
member with respect to the frame and consequently to
vary the position of the orifice relatively to the ruaning
web; and other means connecting the valve means to
the tubular member and to a source of fluid pressure.

2. In a device for maintaining side registry of a run-
ning  web, a frame, a pair of web-guiding rollers ar-
ranged in opposed parallelism: and engaging opposite
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sides of -a:running web, a:pair. of bearing boxes pivotally
connected to opposite ends of said web-guiding rollers,
a-pair of levers hingedly connected to said pair of bear-
ing boxes, a pair of brackets fastened to the frame and
rockably supporting .said pair of levers, an assembly
fastened to one of said brackets .and having a piston
slidable- therein, a connecting rod secured to said pis-
ton .and hingedly connected to one of the levers, said
‘assembly including a“cylinder and valve means, said valve
means being constructed and adapted to control the flow
of fluid into and out of said cylinder, a tubular member
slidably mounted on the frame and having a fluid-ad-
mittance - orifice,- said . orifice being -slidably - engaged by
the running web, a threaded: member engaged in said
frame, a bracket fastened tothe threaded member and
to the tubular member, said threaded member being con-
structed and adapted to shift:the last-mentioned bracket
and the tubular member in.a plane normal to the frame,
and other means connecting the valve means to the tu-
bular member and to a source of fluid pressure. -

3. In a device for maintaining side registry of a run-
ning web, a support, a pair of web-guiding rollers- ar-
ranged in spaced parallelism and adjustably mounted on
said support; said rollers beirlg engaged with and effec-
tive:to guide a running web, a tubular member mounted
on the support and. having a fluid-admittance orifice,
manually-adjustable means connected to the tubular mem-
berand to the support, said manually-adjustable means

<
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being effective to move the tubular member relatively
to.the  support and said orifice being slidable by an edge
portion of the running web, an assembly connected to
the support, a partition arranged within the assembly
and having an.opening, a piston slidably meounted with-
in the assembly and having a connecting rod passing
through the opening, a pair of levers rockably con-
nected to the support, a pair of bearing boxes hingedly
connected to said pair of levers and rotatably support-
ing said rollers, a hinged connection between the connect-
ing rod and one of said pair of levers, a viscous fluid
within said assembly and on either side of said partition,
said viscous fluid being contactable with interior, op-
posed portions of the piston and adjacent opposed sur-
faces of the partition, valve means within the assembly
and operable by fluid pressure, and tubular means con-
necting the valve means to the tubular member and to
a source -of fluid pressure.
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