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This invention is concerned with the cleaning of sheet 
and web- material and particularly sheet and web ma 
terialsuch as paper as used in the printing industry. The 
invention is directed to improvements in methods and 
apparatuses for use in modern printing presses. 

Recently it has become a common practice to apply 
starch powder to printed surfaces to prevent the off setting 
and smearing of wet ink on the printed sheet or web. 
While such practice permits of the more rapid printing 
orspeeding up of the press, a problem develops in that 
the loose starch is detrimental to subsequent prints on the 
starch dusted sheet or web. The starch is picked up by 
the'ink' during subsequent printing thus contaminating the 
ink and weakening the color thereof when the paper is 
run through the press the second time. The starch also 
has the tendency to ?ll the screen surface of half-tone 
plates causing a spotting effect in printed pictures and 
the starch also ?lls in the pockets of small printing type. 
The practice to overcome the foregoing disadvantages, 

is to stop the press and clean or scrub the type and half 
tone plates with a suitable cleaner to remove the accumu 
lation of lumped starch and ink. 

, The general object of the present invention is the pro 
vision of a vacuum cleaning method and apparatus which 

i will eliminate the troublesome starch before the sheet 
or web reaches the second printing stage or run and which 
are also effective in removing dust, lint, and other for 
eign matter on the surface or edges of the paper and 
which are adaptable for use on various types of presses 
such .as letter presses, lithographing presses, offset, gra 
vure, screen printing and textile presses. 

‘ While the use of a suction manifold on a printing press 
is old. I have, found that an equal suction across the sheet 
or web does not facilitate the elimination of air pockets 
on the underside of the sheet to be printed and which 
usually results in the formation of wrinkles in the paper 
and spoiled stock. Wherefore a further object of the 
present invention is the provision of a method of applying‘ 
a cleaning suction to the sheet surface to be printed in 
such a manner as to prevent wrinkle formations. 
', A, still further object is the provision of a suction appa 
ratus for the ful?lling of the above mentioned method. 

Other objects of the invention hereinafter become 
apparent to those skilled in the art and the essential 
characteristics are summarized in the claims. 
I. In the drawings 

I ‘Fig; 1 is a perspective view of one form of the novel 
apparatus for carrying out my method; 

Fig. 2 is a top plane view of a single throat manifold 
structure; 
_ Fig. 3 is an end view of the manifold showing several 
nozzle members as arranged in the suction end of the sin 
gle’throat manifold; 

vFig. 4 is a cross sectional view of one of several nozzle 
structures as positioned in the suction end of the mani 
fold structure; 
-_ Fig. ,5 is‘a fragmental elevational view of a brush struc 
ture and adjusting and clamping means therefor; 
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Fig. 6 is a cross sectional view taken along the line 6—-6 
of Fig. 2 showing a valve means in a side wall of the mani- » 
fold structure; - 

Fig. 7 is a fragmentary perspective of a nozzle membe 
showing the relative depth of the obliquely arranged 
grooves of the sheet contacting surfaces of the nozzle 
member; and 
‘ Fig. 8 is a cross section taken through the hose clamp 
where attached to the intake of the suction pump shown 
in Fig. 1., 

Referring to the drawings in Fig. 1 I show diagram» 
matically my apparatus attached to and associated with 
one type of press. The apparatus comprises a motor 
driven suction pump unit 15 with a ?lter bag 16 at 
tached to outlet branch 17 of the suction pump. The in~ 
take branch 18 of the pump is attached to a ?exible con 
duit 19 adapted to extend through the press frame to a 
manifold structure 20 supported .on the press frame by 
adjustable means (not shown). The pump unit is of 
sufficient capacity to exceedany suction requirements of 
the nozzle of the manifold. 7 

Another problem is to provide a manifold structure 
which can be con?ned to restricted space between the rolls 
of the press of very substantial width but capable of 
brushadjustment. In Fig. 1 the manifold is shown dis 
posed with its nozzle and brush structure in a restricted 
space between feed roll A, platen roll B and impression 
cylinder C and which is a typical installation. 
The manifold structure 20 preferably is built up of light 

gauge stainless steel sheeting to have a rear wall 22., a 
like front wall‘23 and side walls 61. The shapes of the 
respective manifold walls are such that the throat of‘ the 
manifold will be of substantially increasing volumetric 
capacity from nozzle end to top end of the manifold 
structure. It is to be understood that in some installa 
tions where space and clearances with respect to the 
press rolls is not so limited the forward wall 22 would be 
a top wall. I 

As' shown in Fig.’ 4 I employ a brush structure 25 ad 
justably attached to the nozzle and manifold structure 
and the brush structure is adjustable relative to the noz 
zle and manifold structures in a manner to be set forth. 
The nozzle structure comprises nozzle units 30 pro-, 

vided with elongated suction passageways 3-1 and having 
a sheet contacting surface 32 in which is formed a series 
of grooves 33 to extend at an angle obliquely to the line. 
of travel rofpthe' sheet. It will be noted in Fig. 3 that the 
grooves 33 extend in a direction sloping outwardly from 
the center of the manifold structure i.e. , from the 
center of the moving sheet with respect to the side 
portions of the sheet relative to the center line direction 
of travel of the sheet. 7 
The nozzle members are shown in Fig. 3 arranged. in 

sets of two for each half of the manifold structure but 
it is to be understood that the number of nozzle sets to 
be used will be dependent upon the sheet width capacity 
of the press and the width of the manifold thus is’ like 
Wise determined. _ . V V 

The opposite end of the bolt 42 is provided with a 
clamping nut 52 and washer 52a and has, a wrench 
socket 53 in the end thereof. Thus the vbolt serves the 
purpose of securing the manifold structure to the nozzle 
structures there being at least two bolts for each brush 
structure.‘ When it is desired to adjust the brushes .rela 
tive‘ to the paper sheet or web the press is inched along 
until the more or less ?at'side F of the paper feed roll A 
is opposite the nozzle structure thus affording clearance 
for the hand of the ‘operator between the feed roll and 
front of the manifold structure. Clamping nuts 52 may 
then' be loosened and the'bolts 42 ‘turned with an'Allén' 
wrench 54 shown in dot‘ and dash lines tang-4.11am 
pinion 48 ?xed on the bolts 42 may thus be manipulated 
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to raise or lower the brush holder racks 50 and accord- ’ 
ingly the brush bristles relative to the paper and to the 
nozzle structures. Tightening of nut 52 while holding 
bolt 42 with the wrench 54 assures the retention of the 
brushes in adjusted position. ‘ 
The manifold is provided with means for controlling 

the degree of suction force to be applied to the paper 
at the center of the moving sheet or web and at the 
sides thereof. I have discovered that by applying more 
suction force at the central region of the moving sheet 
than prevails at the side portions of the sheet air pockets 
beneath the moving sheet can be eliminated thus avoid 
ing wrinkle formations in the sheet as it reaches the im 
pression cylinder. By increasing the suction force on 
the center of the moving sheet or web relative to the 
sides more tension is exerted at the center by the ‘pull 
of the impression cylinder of the press thus causing any 
air beneath the sheet to escape outwardly toward the side 
edges of the sheet. 

Referring to Fig. 6 I show a sliding valve structure 
formed in the side walls of the manifold structure. Thus 
elongated openings 60 are formed in the side walls 61, 
the extent of the openings being varied by sliding valve 
members 62, whereby the section may be adjustably 
diminished at the sides relative to the center of the web. 
Slideway straps 63 secured to the side walls 61 slideably 
support the valve over the opening 60. 

In some instances 1 ?nd it advantageous to use de 
flector plates 65 (see Fig. 2) in the throat of the mani 
fold to further the regulation of the central and side suc 
tion forces. 'Ihese plates also serve to stiffen the front 
and back Walls of the manifold structure. 

In Fig. 4 I show the manifold walls 22 and 23 converg 
ing to have a suction inlet 40 substantially equal to the 
inlet capacity of the nozzle suction passageways 31. The 
ends of the manifold walls are ?ared outwardly and-then 
extend parallel to receive the nozzle structures per se. 
Flanges 41 on the manifold are provided to ?t slots in 
the side faces of the nozzles and the nozzles are held in 
?xed relation to the manifold walls by bolts 42. The 
bolts 42 also serve to secure the brush structures 25 to 
the manifold and nozzle structures and it is desired that 
the brushes be adjustable relative to the moving paper 
and the nozzle structure. 

In many installations there is insu?icient space or room 
available to adjust the brushes from the rear side (side 
22) of the manifold structure. To meet this condition I 
have devised a brush holder adjusting and clamping means 
which can be manipulated by the pressman from the 
forward side 23 of the manifold structure. In Figs. 4 and 
5 I show the bolt 42 extending from rear to front side 
of the manifold and nozzle structures. The bolt head 47 
is disposed on the rear side and through washer 47a en 
gages the face of the body 45 of the brush structure 25. 
Upwardly extending lugs 46 are formed on the brush 
body 45 with elongated openings 49, one wall of which is 
in the form of a gear rack 50. A gear pinion 48 of suf 
?ciently small diameter to operate in the elongated open 
ing 49 is ?xed to the bolt 42. 

Since the apparatus is adaptable for use in cleaning 
sheet stock of various thicknesses ranging from tissue 
gauge to cardboard gauge the overall suction forces will 
be accordingly varied. For this purpose I provide a vent 
ing valve 68 (on Fig. 2) in one of the manifold walls 
22-23 centrally located near the outlet structure of the 
manifold. This control could be located anywhere in 
the duct 19 as for instance in the collar 69 (see Figs. 1 
and 8) with radial openings 70 formed in the collar, duct 
and inlet branch 18 of the suction pump. Loosening and 
turning of the collar 69 affords the regulation. 
From the foregoing description of my invention it will 

be apparent to those skilled in the art that tensioning of 
the paper as it passes between the platen and impression 
rolls can be varied across the sheet to control slewing 
and/ or wrinkling without relying entirely upon the brush 
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4 
ing action of the brushes to ful?ll these functions; The 
nozzle grooves 33 have a smoothing action upon the sheet 
exerted outwardly from the central region of the sheet 
or web at both sides of the sheet. The suction force con 
trol at the nozzles, so that more tension is exerted on 
the central region of the sheet, eliminates pockets of air 
beneath the sheet which are usually the cause of wrinkling. 
The brushes can be adjusted conveniently to ful?ll the 
starch and dirt loosening function for which they are 
primarily intended. 
On some work the action of the suction air traversing 

the grooves 33 is sufficient to maintain the sheet un 
wrinkled as the sheet is tensioned by the platen and com 
pression rolls, while in other instances the same can be 
effected by regulation of the suction forces along the noz 
zles as explained. On the other hand paper with bad 
slewing tendencies is sometimes encountered where both 
actions are combined to maintain the paper in an aligned 
run through the press. - r 

I claim: 
1. The method of cleaning and preventing wrinkle for 

mations in a sheet of moving paper being fed through a. 
printing press comprising exerting a sheet cleaning suc 
tion across the surface of the sheet to be printed transverse 
to the direction of movement of the sheet and ata feed 
roll and regulating the degree of suction on the moving 
sheet so that a greater suction effort is exerted at-the 
center of the moving sheet than upon the side portions of 
the sheet, thereby to aid removal of any air pockets oc 
curring between the underside of the sheet and ‘feed roll, 
while directing over the surface of the sheet to be printed 
in directions obliquely outwardly relative to the central 
region of the sheet but toward the direction of sheet 
movement streams of air caused by said suction, and then 
brush-wiping the impression side of the sheet whereby 
brush-loosening of deleterious matter is effected upon the 
impression side of the sheet after any air pockets have 
been eliminated from the underside of the sheet. 

2. An attachments for cleaning a moving sheet of paper 
and the like comprising a single chambered suction mani 
fold structure having an elongated opening, a suction noz 
zle structure secured in said opening in sealed relation 
to the manifold, said Suction nozzle structure ‘having a 
paper engaging surface with air passage grooves formed 
therein in spaced relation along the length of the nozzle 
to extend obliquely relative to the direction of travel of the 
paper, said grooves along one half of the nozzle surface 
being directed in oblique sense reversed to that of grooves 
formed in the other half of the nozzle surface, a brush 
structure adjustably mounted on the nozzle structure 
rearwardly of said paper engaging surface relative to the 
direction of movement of the paper for wiping the im 
pression side of the paper, and brush securing means ex 
tending through the nozzle structure for adjustably secur 
ing the brush structure to the nozzle structure. 

3. An attachment for the purposes stated comprising a 
single chambered suction manifold structure having an 
elongated opening, a suction nozzle secured in saidiopen~ 
ing in sealed relation to the manifold, and a powered suc 
tion unit, conduit means extending between the manifold 
and unit, said suction nozzle having a paper engaging sur~ 
face, said manifold structure comprising upper and lower 
walls and side walls converging into a suction duct branch 
and said side walls having respective suction regulating 
valve means adjustable to maintain a greater suction force 
at the center of the nozzle opening than at the‘ends of the 
nozzle opening. ‘' ‘ , 

4. An attachment for the purposes stated comprising 
a single chambered suction manifold structure, a ‘web en 
gaging nozzle carried in the inlet end of the manifold 
structure, nozzle suction reglating means on the manifold 
structure for varying the degree of suction action of‘the 
end sections of the nozzle relative to the central section 
of the nozzle whereby the suction action of the nozzle on 
the central region of the web can be maintained‘to be 
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greater than the suction action of the nozzle along the 
side portions of the web, suction control means on the 
manifold for regulating the overall suction action of the 
nozzle on the web, and spaced grooves in the web engag 
ing surface of the nozzle extending in oppositely oblique 
directions on opposite sides of the center of the nozzle. 

5. A paper cleaning attachment for printing presses 
comprising a manifold structure having converging top 
and bottom walls forming a nozzle receiving opening 
adapted to extend the printing width of the press, nozzle 
members disposed in the elongated opening, said nozzle 
members having elongated suction openings and an ad 
jacent paper contacting surface, said surface having paral 
lel slots formed therein with the slots in one half the noz 
zle paper contacting surface extending obliquely to the 
direction of movement of the paper and the other half of 
the nozzle surface having slots therein extending in like 
manner but at an angle reverse to the angle of the ?rst 
said slots. 

6. An attachment for printing presses adapted for con 
tinuous web printing comprising ‘a manifold structure 
having converging front and back walls forming a nozzle 
receiving opening adapted to extend the width of the web, 
nozzle members disposed in the elongated opening, said 
nozzle members having elongated suction openings and an 
adjacent web contacting surface, said manifold having side 
walls connecting the front and back walls and valve means 
in each of the side walls for lowering the suction forces 
at each side of the manifold. 

7. An attachment for cleaning a moving paper sheet 
and the like comprising a single chambered suction mani 
fold structure having an elongated opening adapted to be 
disposed transversely of a path of paper travel, a suction 
nozzle secured in said opening in sealed relation to the 
manifold, a powered suction unit, conduit means extending 
between the manifold and unit, said suction nozzle having 
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a paper engaging surface, suction varying means disposed 
between the powered suction unit and the nozzle for vary 
ing the degree of suction e?ected upon the sheet by the 
suction unit as the sheet is drawn through a printing press, 
and an adjustable non-rotating brush extending the trans 
verse width of the nozzle and mounted behind the nozzle 
with reference to the direction of paper travel, said brush 
mounting including brush securing and adjusting means 
extending through the nozzle structure and projecting for 
wardly of the nozzle whereby the brush adjustment may 
be effected at the forward side of the nozzle. 
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