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To all whom it may concern: 
Be it known that I, LUTHER C. CROWELL, 

a citizen of the United States, residing in the 
city of Brooklyn, county of Kings, and State 
of New York, have invented certain new and 
useful Improvements in Method of and Appa 
ratus for Sheet-Delivery, fully described and 

O 

25 

jury and in an orderly manner. 

represented in the following specification and 
the accompanying drawings, forming a part of 
the same. - " 

In the printing of newspapers by means of 
the improved rotary web - perfecting mechan 
ism of the present day great difficulty is ex 
perienced, owing to the rapidity with which 
the printed sheets are produced, in securing 
their delivery from the machine without in 

When by the 
use of folding mechanism the sheets are re 
duced to a size or form suitable for mailing 
this difficulty is to a great extent obviated; 
but such folding mechanism is expensive, cum 
bersome, and more or less difficult to manage, 
besides which it is often more desirable-as, for 
instance, for transportation in bulk or for street 
and counter sale-that the sheets should be de 
livered with a less number of folds, and as the 
number of folds decreases the difficulty of de 
livery increases. By the present invention it 
is designed to effect the orderly and safe de 
livery of the printed sheets, after they have 
received one or two folds, by a mechanism 
compact, simple, and inexpensive, and withal 
capacitated to receive and dispose of the sheets 
with as great rapidity as it is possible for then 
to be produced. 
To that end the invention consists of an in 

proved method of effecting the delivery of the 
printed sheets, and also of certain means by 
which this method is carried into operation, 

45 

said means consisting broadly of a conveying 
mechanism by which as the sheets are led away 
from the delivery-rolls of the folding mechanism 
they are caused to overlap each other, which 
overlapping is made to increase as the sheets 
advance, until they are brought to rest one 
above another upon the receiving-table. 

It also consists in certain details of con 
struction and combination of parts, all of which 
will be fully hereinafter explained, and pointed 

- out in the claims, 

(No model.) 

In said drawings, Figure 1 is a longitudinal 
vertical section of a mechanism embodying 
this invention in one of its forms, the gearing 
and frame-work being removed for the sake 
of clearness of illustration. Fig. 2 is a side 
elevation, showing the devices by which the 
parts are driven. Fig. 3 is a plan view of that 
portion of the machine shown in Fig. 2. Figs. 
4 and 5 are diagrammatic longitudinal vertical 
sections of Figs. 2 and 3, showing the parts 
in different positions. Fig.6 is a diagrammatic 
section, showing a modification, to be herein 
after referred to. 
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The web of paper, having been operated 
upon by the ordinary perfecting printing de 
vices, is severed into short lengths or sheets, 
which are carried by the tapes 1 43 over the 
folder 2. The speed of said tapes may be so 
accelerated that the sheets are separated from 
each other a sufficient distance (about one 
fourth their length in the machine shown) to 
allow the grippers carried by the folding-cyl 

70 

inder 6 to operate freely. The tape 1 passes 
between rolls 34, around cylinder 6, and back 
to its starting-point, while the tape 43 passes 
between rolls. 34, along cylinder 6, and thence 
around roll 8, and a roll or pulley (not shown) 
to its starting-point. 
sheets over the folder 2 of the construction 
shown in United States Patent No. 233,997, 
or of any other approved form, by which they 
are folded longitudinally and delivered be 
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These tapes conduct the 

tween the rolls 34 to the grippers 5 of the 
sheet-carrying cylinder 6. 
The grippers 5 are of the usual construction, 

and are operated by any of the Well-known de 
vices, so as to seize and release the sheet at the 
proper times. The cylinder 6 is also provided 
with the rotating folding-blade, which imay be 
either double or single, and which is also of 
the common construction, and is so operated 
by the usual devices that its edge, or one of its 
edges, is brought into operative position at each 
revolution of the cylinder and the sheets taken 
by the grippers, folded by it between the rolls 
89, from which it is projected between the up 
perand lower guides, 1011, supported upon rods 
13 14, extending transversely of the machine. 
The carrying-cylinder 6, which is driven by 

go 
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connection with any suitable moving part of Ioo 
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the printing mechanism, has secured to its shaft 
the gear 12, which engages with gear 15 upon 
the shaft of roll 8, which latter engages with 
gear 16 upon the shaft of roll 9, these three 
gears being of such relative sizes that the three 
carriers are driven at the same surface speed. 
As has been already stated, the sheets as 

they pass from the folder 2 are shown as sep 
arated by spaces equal to about one - fourth 
their length, and the transverse fold between 
the rolls 89 reduces them to one - half their 
original length, from which it follows that as 
the folded sheets emerge from the rolls 89 they 
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will, if their speed is not checked, be separated 
by spaces equal to one and one-half times their 
folded length. 

Located at a distance a trifle less than the 
length of the transversely -folded sheet from 
the rolls 89 are the feeding-rolls 17 18. The 
sheet will be advanced by the rolls 89 into the 
bite of the rolls 17 18, and will be fed onward 
by the latter after being freed from the former. 
The shafts of rolls 1718 are provided with en 
gaging gears 1920, and are driven through the 
lutermediates 212223 from the pinion 24 upon 
the end of the shaft of roll 9, which pinion is of 
such size that the surface speed of rolls 1718 will 
be but one-third that of rolls 89. The result of 
this is that the sheetis advanced by the rolls 89 
with a speed equal to that of their surfaces un 
til it reaches and enters, the bite of rolls 1718, 
at which time it ceases to be acted upon by the 
former rolls and begins to be advanced by the 
latter, but at only one-third its previous speed. 
From this it will be seen that if the second 
sheet enters and is folded between rolls 89, as 
soon as the first passes from them it will be 
advanced its entire length and reach rolls 17. 
18 while two-thirds of the first sheet still pro 
jects to the rear of said rolls, and the sheets 
will overlap two-thirds of their lengths; but, 
as has already been explained, the fold - line 
(which after folding becomes its leading end) 
of the second sheet is separated from the rear 
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end of the first sheet wbile they are upon the 
cylinder 6 and folder 2 by a space equal to one 
and one-halftimes the length of the sheet after 
folding, so that after the first sheet leaves rolls 
89 the second must travel this distance before 
entering between these rolls. This allows about 
one-half the length of the first sheet to pass 
between rolls 1718 before the second sheet en 
ters between rolls 89. The whole of the sec 
ond sheet must then pass between rolls 89 
before reaching rolls 1718, and while it is do 
ing this the first sheet will advance one-third 
its length between rolls 1718, so that when the 
second sheet enters between rolls 1718 and 
both begin to travel together they will over. 
lap only one-sixth their lengths. 
To insure that the leading end of the second 

sheet shall pass above the rear end of the first 
in overlapping, and to prevent the fouling of 
the sheets, the rotating guide and knocker 25 
is provided. This device consists of a series 
of fingers secured to the shaft 26 of gear 22, 
and so arranged as to pass in their rotations 
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through the spaces between the guides 1011. 
The gear 22 is made of such size that the 
knocker-shaft makes one revolution to the pas 
sage of each sheet. Therefore this shaft is so 
geared as to revolve in unison with the shaft 
of cylinder 6, and the shaft 26 is so positioned 
and timed in its rotations, and the rotating 
guides or knocker-fingers are of such a length 
that as they pass upward between the guides 
1011 they will be in the rear of the sheet, and 
that as they pass downward upon the opposite 
side of shaft 26 their sides 27 will overlap and 
strike. upon and depress, the rear end of the 
sheet. While the rear of the sheet is thus de 
pressed the leading end of the following sheet 
passes along the backs of the fingers of the 
knocker and is guided above the depressed 
end of the first sheet, so that the ends over 
lap. 
The positions of the parts at the time the 

overlapping takes place is shown in Fig. 4, in 
which the upper guide, 10, is shown as being 
slightly curved, Fig. 5 showing the position of 
the parts when the overlapped ends have ad 
vanced to the bite of the rolls 17 18 and the 
rear sheet is about to be released from rolls 
89. 

In order to permit the depression of the rear 
end of the sheet, the under guides 11 termi 
nate a short distance in advance of the shaft 
26 of the knocker, leaving the sheet unsup 
ported for a short distance. The sheet may 
be supported for a short distance in the rear 
of rolls 1718 by short guides 2S, supported 
upon the transverse rod 29, as in Figs. 4 and 
5, or the under guides 30, to be hereinafter 
described, may extend to the rear of roll 18 
and perform this function. The sheets, hav. 
ing been overlapped, as described, are by the 
rolls 1718 fed forward between guides 30 31, 
supported upon transverse rods 3233. 

Located at a distance a trifle less than the 
length of a sheet in advance of the rolls 17 18 
are the rolls 3435, into the bite of which the 
sheets are delivered just as they pass from rolls 
17 18. The rolls 3435 are driven by belts 3637 
from pulleys 3839 upon the shaft of rolls 1718, 
said pulleys being of such a size that the rolls 
34 35 have only one-third the surface speed of 
the rolls 17 18. The result of this is that af. 
ter the first sheet passes from between rolls 
1718 its speed is again reduced two-thirds, 
and the second sheet, which continues to be 
acted upon by rolls 1718, rapidly advances 
along the top of the first, so that when the 
secondarrives at the bite of the rolls 3435 the 
two will overlap about thirteen-eighteenths. 
As the first sheet emerges from rolls 34 35 it 
is projected onto the receiving-table 40, and is 
brought to rest against the stop 41, the second 
and succeeding sheets being in like manner 
projected along the upper surface of the pre 
ceding sheets and against the stop. 
The piling-table 40 is supported by a spring, 

50, arranged, as shown in Fig. 1, so that as the 
pile of papers increases its weight will gradu. 
ally press the table downward, so that the top 
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of the pile will always be about level with the 

O 

ing or folding and wrapping mechanism. 
When the sheets are directed between tapes 43 

35 
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scribed in United States Letters Patent No. 

be pressed against roll 35 by springs or other 

yielding, to accommodate itself to the varying 

bite of the rollis 3435. - 
Instead of being supported by a spring, so 

as to be lowered by the weight of the pile of 
papers, the table may be lowered by an auto 
matically-operated pawl-and-ratchet mechan 
ism. Such mechanisms, being in common use 
for lowering and raising piling and feeding ta 
bles, are well known, and need no specific de 
scription. The construction shown in Fig. 6 is 
in all respects similar to that shown in Fig. 1, 
except that the knocker 25 is placed above in 
stead of below the guides 10 11. 
As heretofore stated, the present mechanism 

is designed and adapted to deliver the printed 
sheets in a form suitable for carriers or for 
street or counter sale. When, however, it is 
desirable to have a machine capacitated to de 
liver the product of the printing mechanism in 
either this form or in form suitable for mailing, 
a switch, 42, may be placed just in advance of 
rolls 89, which can be operated to divert the 
sheets from between guides 10 11 and direct 
them into the bite of tapes 4344, passing around 
rolls 8 and 45, respectively, by which they will 
be conducted to a mechanism such as is de 

244,559, or to any other approved form of fold 

44 the pinion 24 should be removed or discon 
nected from its shaft, so that the mechanism 
driven by it will be idle. 

It is to be remarked that it is not essential 
that the rolls 34 35 should be driven by the 
belts 3637, as shown. They may be driven by 
a train of gearing connecting them with gear 
19 or 20. It will also in most cases be found 
desirable to so arrange the roll 34 that it will 

analogous devices, so that it will be slightly 
thickness of the overlapped papers passing be 
neath it. 
The rolls 89, 1718, and 34 35 may consist 

of series of pulleys, as shown, or they may be 
substantially continuous rolls. - 

Instead of the grippers, as shown, the cylin 
der 6 may be provided with pins for holding 
the leading end of the sheet, and this cylinder 
may be arranged to act as a gathering-cylinder, 
so that two or more sheets may be associated 
and then folded between rolls 89, in which 
case the folding-blade will be caused to come 
into operative position only upon each second 
or third revolution, according to the number 
of sheets gathered or associated. When pins 
are used instead of grippers this cylinder may 
also be provided with a severing-blade, in 
which case the web will not be cut into sheets 
before passing onto the folder 2, but will be 
severed just in advance of the pins. If in any 
case the operation is so modified that the rela 
tive space between the sheets as they enter the 
bite of rolls 89 is changed, the speed of rolls 
17 18 must be correspondingly changed so as 

to bring the rear ends of the sheets in proper 
relation to tie knocker and to the following 
sheet. 

Instead of the rotating guide and knocker, as 
25, arranged, as shown, to depress the rear of 
the leading sheet, it may be arranged as a vi 
brating guide and knocker, and operated so as 
to move upward and raise the leading end of 
the rear sheet, and thus cause it to be advanced 
above and overlap the rear end of the first 
sheet, the upward vibration of the guide being 
so timed as not to disturb the rear end of the 
preceding sheet. 
. The belts 3637 may serve as guides, in which 
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case the guides 30 31 may be dispensed with. 
The stop 41 may be provided with one or 

more slotted holes, through which set-screws, 
as 80, may pass for the purpose of an adjusta- - 
ble attachment to the frame 81, so that as the 
table 40 descends with its accumulation of pa 
pers the lowermost ones may be drawn out 
from under the lower edge of said stop with 
out interfering with the continuity of the accu 
mulating sheets, above. The printed web of 
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paper as it issues from the printing mechan 
ism may pass directly to cutting and folding 
cylinders and receive the first fold transversely 
between the rolls 89; or it may receive two 
parallel transverse folds by mechanism such 95 
as that shown in Letters Patent No. 233,993 . 
before entering the rolls, as 89, in which case 
the position of the shafts of the rotating guide . 
or knocker-fingers with relation to the shafts 
of rolls 89 and 17 18 should be adjusted and 
timed to correspond to the conditions relative 
to the speed and size of the sheet, as has been 
herein set forth. 

It is also evident that the shaft supporting 
the rotary knocker-fingers may be provided 
with two or more series of knocker-fingers and 
said shaft have an intermittently-rotative mo 
tion, which shall cause a set of knocker-fingers 
to act upon the rear end of the preceding sheet 
and serve as a guide to direct the forward end 
of the following sheet so that it shall overlap 
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the preceding sheet, substantially as herein 
described, without departing from my inven 
tion. 
What I claim is 
1. The herein-described method of deliver 

II5 

ing and piling sheets of material, which con 
sists in overlapping the ends of the sheets, and 
then, as they are moved forward, retarding or 
checking the advance sheet or sheets so that 
the distance overlapped increases, substan- ; 
tially as described. 

2. The combination, with a plurality of sheet 
feeding mechanisms running at different speeds, 
so as to retard the sheet as it advances, of 
means for removing the rear end of the ad 
vance sheet from the path of the succeeding 
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sheet to permit the ends to overlap, all sub 
stantially as described. 

3. The combination, with three sheet-feed 
ing mechanisms running at different speeds, 
of means for removing the rear end of the ad 
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vance sheet from the path of the succeeding 8. The combination of the three pairs offeed- 25 
sheet to permit the ends to overlap, all sub 
stantially as described. 

4. The combination, with sheet-feeding mech 
anism by which the speed of the sheet as it 
advances is gradually decreased, of means for 
causing the ends of the successive sheets to 
overlap, all substantially as described. 

5. The combination, with sheet-feeding mech 
auisun by which the speed of the sheet as it 
advances is gradually decreased and means 
for causing the ends of the successive sheets 
to overlap, of sheet-folding mechanism, all 
substantially as described. 

6. The combination of the two pairs of feed 
rolls, as 89 and 17 18, running at different 
speeds, with the rotating guide and knocker, 
as 25, located between them, substantially as 
described. 

7. The combination of the two pairs of feed 
rolls, as 89 and 17 18, running at different 
speeds, the rotating guide and knocker, as 25, 
and transverse folding mechanism, substan 
tially as described. 

rolls, as 89, 17 18, and 3435, running at dif. 
ferent speeds, the rotating guide and knocker, 
as 25, and transverse folding mechanism, sub 
stantially as described. 

9. The combination, with sheet-conveying 
mechanism in which the ends of the sheets are 
caused to overlap each other, of the automati. 
cally-lowered piling-table, as 40, having stop, 
as 41, all substantially as described. 

10. The herein-described sheet-delivery ap 
paratus, consisting essentially of the three 
pairs of feed-rolls, as 8 9, 17 18, and 34 35, 
driven at different speeds, the rotating guide 
and knocker, as 25, and the automatically-low 
ered piling-table, as 40, having stop, as 41, sub 
stantially as described. 

In testimony whereof I have hereunto set 
my band in the presence of two subscribing 
witnesses. 

LUTEER C. CROWELL. 
Witnesses: 

T. H. PALMER, 
M. B. PHILIPP. 
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