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UNITED STATES PATENT office 
SHEET REGISTERING MEANS FOR PRINT 

NG MACH NES AND THE LEKE 

Headley Townsend Backhouse, Sunningdale, 
England 

Application November 26, 1948, Seria No. 62,249 
. In Great Britain December 3, 1947. 

The invention relates to printing machines of 
the kind operating on successive sheets of paper, 
card or the like and embodying a printing mech 
anism, a feed-board, means for feeding a Succes 
sion of partly overlapped sheets on to the feed 

1. Claim. (CI. 271-60) 
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that the free end of the scraper arm scrapes the 
underside of the sheet being removed at the posi 
tion occupied by the leading edge of the next 
sheet as the sheet approaches the registering 

5 
board to a position where registration of the . . 
sheets is effected and means for transferring the 
sheets one at a time from the feed-board to the 
printing mechanism. 

It is desirable, in machines of the above kind, 
and with a view to reducing the interval between 
the removal of successive sheets with, in the case 
of a rotary printing machine, a corresponding 
reduction in the ineffective parts of the circum 
ference of the cylinder to which the sheets are 
transferred, to effect the registration of each 
sheet during the removal of the preceding sheet 
from the feed-board and it is known for this piir 
pose to provide front and side registering devices 
operating beneath the sheet being removed, the 
sheets being supplied to the feed-board in partly 

; overlapped relation. In order that devices Oper 
atting in this way may be effective it is necessary 
to ensure that the succeeding sheet does not ad 
here to the sheet being renoved and is not carried 
into the printing machine with the latter sheet. 

... It is an object of the present invention to provide 
simple means for engaging the leading edge of 
each sheet as it approaches the registering posi 
tion and to separate that edge from the Overlying 
sheet being renoved. 
With the above object in view the invention 

provides a printing machine of the above kind in 
combination with a scraper device arranged to 
operate below each sheet as it is removed from 
the feed-board to scrape the lower face of the 
sheet, to engage the leading edge of a Succeeding 
sheet as it approaches the registering position, 
and to separate that edge from the sheet being 
removed, which scraper device consists of a men 
ber having two arms at an angle and is pivotally 
supported about the free end of one of the arms, 
below the feed-board for oscillation about an 
axis parallel to the leading edge of the sheet to 
be engaged from a position in which the other 
arm (later referred to as the scraper arm) ex 
tends upwardly towards the underside of the 
sheet being removed to a position in which the 
scraper arm lies above and substantially parallel 
to the surface of the front edge portion of the 
succeeding sheet, the movement of the device as 
aforesaid being in a direction against the move 
ment of the sheets and being followed by a return 
movement to the initial position, and means for 
oscillating the scraper device as aforesaid and in 
such timed relation with the feeding of the sheets. 
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position and the Scraper arm reaches the limit 
of its movement just before the sheet reaches the registering position. 
In the preferred form of the invention the 

scraper device also serves as a front lay or stop 
to Secure approximate or accurate registration 
of the front edge of the succeeding sheet. The 
Scraper device may also act as a smoother for 
the front edge portion of the succeeding sheet. 
In this latter arrangement the front edge portion 
of the sheet lies underneath the scraper after 
the latter has completed the scraping operation 
and has reached a position in which it lies above 
the feed-board and is spaced therefrom by an 
anlount slightly greater than the thickness of the 
In alterial being fed. - 

Normally, in carrying out the invention there 
will be at least two scraper devices operating at 
Or near the opposite sides of the sheet and there 
may be more than two (e.g., four), such devices 
Spaced apart across the Width of the sheet. 
In a more Specific form of the invention the 

Scraper device or each device comprises an angu 
lar hook-like member pivotally supported at the 
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end of . One of its arms below the feed-board for 
OScillation in timed relationship with the removal 
of the sheets from the board about an axis ex 
tending transversely of the board from a position 
in which the free end of the other arm (which 
Constitutes the scraper) lies below the path of 
the sheets being taken from the board to a posi 
tion in which the scraper arm lies above, and 
Substantially parallel to, the upper surface of the 
board and Serves as a Smoother for the sheet to 
be registered and the first arm aforesaid extends 
perpendicular to the board and serves as a front 
registering Stop, the arrangement being such that 
during the movement between the two positions 
aS aforeSaid the free end of the scraper arm en 
gages the under-surface of the sheet being re 

45 
moved with a scraping action and tends to engage 
and separate from the sheet the leading edge of 
any . Succeeding sheet which may be adhering 
thereto and might otherwise be carried past the 
registering position. In this form of the inven 

ition the scraper device returns to the initial posi 
50 tion in time to release the sheet being registered 

for removal from the board. The shape of the 

55 

Scraper arm is of considerable importance and 
should be such as to provide a sharp scraping 
edge which engages the under-side of the sheet 
being removed over a substantial part of the arc 



of movement of the device. For example, the 
arm may have its upper surface curved about the 
axis of oscillation and its lower flat or Smoother 
surface intersecting the upper surface to form a 
sharp edge at the end of the arm or the Upper 
surface may be flat and bevelled at the end of 
the arm to meet the lower surface in a sharp edge. 
The lower surface, which forms the smoother sur 
face, may meet the inner face (i. e., the lay or . . . 
gauge face) of the other arm of the device at 
right-angles, the gauge face being in a plane 
radial from the axis of rotation or parallel to 
such a plane and spaced therefrom to a Small 
extent. The device may operate at the front edge 
of the feed-board or through a notch or slot in 
the feed-board at or near the front edge. 
A specific embodiment of the invention in a 

printing machine will now be described by Way 
of example and with reference to the accom 
panying diagrammatic drawings in which: 
Figure 1 is a perspective diagrammatic view 

of the machine; ... -- 
Figure 2 is a side view.showing the scraper de 

vices and swinging grippers to an enlarged. Scale, 
and 

Figure 3 is a diagram illustrating the timing of 
...the scraper devices and the sheetS. 

The machine forming the subject of this ex 
ample is a rotary offset printing press, the sheets 
being carried by the lower roller and printed 
by contact with the upper roller -2. The two 
'rollers are supported in bearings, in a frame 3. 
The lower roller carries grippers 4 arranged in 
well known manner to grip the front edge of a 
sheet presented to the roller and to carry the 
sheet around the roller for printing. The na 
chine embodies a feed-board 5 supported by 
brackets 6 extending from the frame 3. This 
board is provided with conveyor-tapes 7 -driven, 
from a roller 8 which is itself driven by chain 
:9 from the press rollers. The sheets 0 are con 
veyed to the feed-board by a feeder which forms 
no part of the present invention but which is of 
well known construction and supplies the sheets 
in the form of a continuous stream of partly 
..overlapped sheets to arrive on the feed-board in 
itimed relation with the operation of the print 
ing machine. At the front end of the feed-board 
there are a series of scraper lays 20 carried on a 
shaft. 2 beneath the feed-board, and between the 
front of the board and the roller there. are a, 
series of swinging grippers 23 arranged to en 
.gage the front-edge of each sheet after a pre 
liminary registration by the lays :20, to effect a 
more precise registration and then to grip the 
front portion of the sheet and to transfer it to 
the grippers on the roller . The grippers 23 are 
carried on arms 24 dependent from a rock-shaft 
25 which is driven through link 26 from a can 
27 on the shaft 28 of the roller . . . Each SWing 
ing gripper embodies a plate 29 constituting a 
cregistering gauge or lay and all the layS. are 
to be aligned across the feed-board. The mecha 
nism for opening and closing the grippers is Well 
known and is not shown. 
The scraper-lays 20 are each composed of two 

: arms at right angles and each lay is secured to 
the Shaft 2 at the end of the arm 20d. The 
inner face of the arm 20a is radial from the shaft 
2 and constitutes the lay face. 
of the arm 20th is bevelled to form a scraper edge 
2c with the inner face of this arm which con 
stitutes a smoother. As may be seen from Fig. 3, 
the effective length of scraper arm 20t, measured 
'from the lay face to its free end, is about equal 

The free end 
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to the effective length of the arm 20a, measured 
from the axis of rotation to the underside of arm 
2Ob. As shown in Fig. 2, the scraper lays move 
through an arc of about 90 so that the Scraper 
and smoother arm 20b moves first upwardly to 
ward sheeta and then downwardly over the edge 
of succeeding sheet 7b. The shaft 2 is arranged 
for oscillation by a cam 30 on the shaft 28 to 
move the Scraper-lays from the full line position 
through the chain-line positions in Figure 2 and 
back again and also forwardly and downwardly 
out of the way of the sheet being fed. The lay 
faces of the Several lays are aligned across the 
board, the lays being adjustable on the shaft 2 
for that purpose and when in the most rear 
Ward 'chain line position of Fig. 3 the lay faces 
are very slightly in front of the rearward limit 
of the movement of the plates 29. In this posi 
tion the smoother faces of the scraper-lays lie 
above the feed board and spaced from it by only 
a little more than the thickness of the sheets 
being fed. 
The timing of the oscillation of the scraper 

lays in relation to the arrival of the sheets at the 
front edge of the board is important and is illus 
trated in Figure 3. As can be seen from that 
figure the Scraper edge 29c is timed to move back 
Wardly (clockwise as viewed in Figure 3) under 
the sheet. 7d. which is being removed by the swing 
-grippers, to engage the front edge of the next 
sheet b just before (in this example 10° before) 
the edge reaches the registering position. The 
Scraper edge then Separates the sheet Tb from the 
Overlying sheet, la, and diverts the sheet down 
Wardly progressively until the sheet lies on the 
feed board with its front edge registered against 
the lay faces of the scraper lays. 

In order that the angularity of the front edges 
of the registered sheets may be adjusted, the 
bearings 40 are adjustable on the frame 3 to move 
the Shaft 2. This adjustment may also be used 
to vary the exact position of registration of the 
Sheets. 
The Operation of the machine is as follows. 

The sheets are fed, (e.g. from a sheet separator 
Operable to separate the sheets from a pile) in a 
continuous stream of partly overlapped sheets 
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timed to arrive at the front lay position to co 
incide With the rearward movement of the 
Scraper-lays as described above. The scraper 
lays separate the front edge of each sheet fronth 
the Overlying sheet if they be adhering and effect 
a preliminary registration of the front edge of the 
sheet While holding it down on the feed-board. 
The SWing grippers then move backwardly until 
the lay plates 29 carried thereby engage the front 
edge of the sheet and press it slightly backwardly 
to effect a precise registration thereof. The 
grippers then take hold of the sheet and swing 
With it to the press roller where they transfer 
the sheet to the grippers 4 carried thereby. To 
enable the sheet to be removed the scraper lays 
move forwardly and downwardly to the chain 
line position shown in Figure 2 just before the 
SWing grippers begin to move with the sheet. 

It is an important advantage of the construc 
tion provided by the invention that the upper 
Surface or scraping edge of the scraper arm lifts 
the sheet being removed and enables side regis 
tration of the underlying sheet to be effected by 
Suckers or other gripping devices operating un 
derneath the upper sheet. 
The position of the pivotal axis of the scraper 

lays is important and may be below the register 
ing position of the front edge of the sheets; or 
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below and slightly behind or in front of that 
edge. 
The scraper devices may be positively moved 

forwardly and downwardly into the inoperative 
position to release the sheet after the front edge 
of the sheet has been gripped by the grippers and 
the scraper devices may be returned by spring 
means as shown or they may be moved positively 
in both directions, it being preferred that in 
either case the operative position be accurately 
defined by a Stop. 
The invention includes a stream-fed printing 

machine having Swinging transfer grippers and 
combined scraper and registering gauges as de 
Scribed above, and so arranged that as, or just 
before, each sheet is taken by the grippers, the 
gauges move forwardly and downwardly to re 
lease the front edge of the sheet and then move 
upwardly and backwardly With a Scraping action 
under the sheet to a registering position, the 
return movement being synchronised With the 
arrival of the next sheet at the registering posi 
tion in such manner that the leading edge of 
that sheet, if it adheres to the underside of the 
sheet being removed, will be engaged by the edges 
of the Scrapers, detached thereby from the upper 
sheet and directed downwardly to a registering 
position under the upper arms of the scrapers. 
As previously mentioned, the scraper and front 

registering gauges provided by the invention may 
be employed to secure exact or approximate regis 
tration of the front edges of the sheets. If ap 
proximate registration only is obtained comple 
tion of the registration may be effected by means 
of swinging grippers provided With registering 
stops as described. Registration in tWO stages in 
this way has the advantage that a lighter con 
struction of the Scraper devices may be employed. 

I claim: 
In apparatus of the type described, Operating 

on successive sheets stream-fed in partly over 
lapped relation across a feed-board and having 
Swinging transfer grippers for taking the sheets 
one at a time from the feed-board; front register 
ing means for the sheets comprising, Scraper-layS 
having stop arms and Scraper arms arranged at 
right angles to one another, means for pivotally 
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Supporting the stop arms at their free ends below 
the feed-board for rotation about an axis extend 
ing transversely of the feed-board and so posi 
tioned that the free ends of the Scraper. arms 
move upwardly against and Scrape along the 
underside of a sheet being removed and move 
downwardly over the end of the oncoming suc 
ceeding sheet into parallelism with the feed 
board, Said Scraper arms having flat under Sur 
faces to Smooth the end of the sheet and sharp 
leading edges to separate from the sheet being 
fed the leading edge of the succeeding sheet 
should it be adhering thereto, means for position 
ing said stop arms so that they preliminarily front 
register the sheet slightly ahead of its finally 
registered position, lay plates carried by said 
grippers, means for moving said grippers toward 
the edge of the sheet preliminarily registered by 
said stop arms to effect slight rearward movement 
of the sheet by said lay plates to finally front 
register the sheet at the end of the gripper stroke 
prior to the taking of the sheet by the grippers, 
and means for rotating the Scraper-lays On Said 
axis to clear the sheet as the grippers move it 
off the feed-board and to return the Scraper-layS 
to sheet-registering position simultaneously with 
the delivery of the succeeding sheet. 
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