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To all whom it may concerwn:

Be it known that I, THoMAs MERRIFIELD
Norta, of 188 and 189 Fleet street, in the
city of London, England, have invented new
and useful Improvements in Sheet-Delivery
Mechanism of Printing-Machines; and I do-
hereby declare the following to be a full, clear,
and exact description of the invention, such
as will enable others skilled in the art to
which it appertains to make and use the

The invention "relates to sheet-delivery

" mechanism of the class which is capible of
“being adjusted to deliver the sheets with the

rinted sides either up or down; and it hasfor
1ts object to provide a mechanism which, as

" compared with those hitherto in use, shall be
* of simpler and more economic construction
" and capable of being more readily adjusted to

20

effect, the above-named changes of delivery.

“”"Tn the accompanying drawings, which are

~to be taken as st}rt of this specification and

" read therewith,
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igure 1 is a side elevation of
sufficient of a.printing-machine, seen from
the feeder side thereof, to show the applica-
tion of the present invention thereto. Fig. 2
is a similar side elevation, drawn to a larger
scale, of part of the mechanism shown in Fig.
1. Fig. 3 is a transverse section on the line

3 3 of Fig. 2 looking toward the left of the

last-named figure. Fig. 4is 2 vertical sec-
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tion on the line 4 4 of Fig. 2, but drawn to 2
larger scale than that to which the said

'Fig. 2 is drawn. Fig. 5 is a plan, partly in
35.

horizontal section, of part of the mechanism
shown in Fig. 2. Fig. 6isa sectional eleva-
tion of one of the automatic clutches; and
‘Figs. 7 and 8 are diagrammatic views illus-
trating adjustments for the printed side
down and up deliveries, respectively.
‘According to this invention the complete
delivery is effected by three sets of endless
tapes 1,2, and 3, The first set of tapeg 1 re-
coives the sheets from the impression-cylin-
der 4, Fig. 1, travels around rollers 5 6, turn-
ing about two stationary axes, and delivers
the sheets upon the second set 2. The shafts
}of the rollers 5 6 are supported in bearings
provided on the two side frames 7 of the ma-

. ..s4 chine. Onlyone of such framesis showninthe
drawings. The tapes 2 of the second set are

. led round two rollers 8 9, revolubly support-

‘.ed in the opposite ends of’

" carriage 10, and are adapted

giprocating
ey the |

sheets to the delivery-table 11. The third
set of tapes 3 is carried on the delivery end
of the carriage 10, there being one such tape
for each side margin of the sheets received
on the carriage. .These margin-tapes 3 are
driven positively or by friction with the car-
riage-tapes 2 or the sheets on them and are
each mounted on an arm 12, pivotally con-
nected to the carriage 10 and capable of be-
ing adjusted to two positions, (shown, respec-
tively, in Figs. 7 and 8,) each characterized by

.a different type of engagement with ‘the

sheets on the carriage-tapes, which positions,
in conjunction with the direction of the
travel of the carriage, décide the kind of de-
livery—that is to say, whether printed side
up or down. e

The rollers 5 6 of the first set of tapes 1 are
or may be constantly rotated by any suitable
means, while the rollers 8 9 of the carriage-
tapes 2 are intermittently rotated from a sta-
tionary toothed rack 13, relatively to whieh
the said carriage is moved. '

The oarriage 10 is reciprocated along Lwc¢
hotizontal track-bars 14 15, one at each side
of the machine and extending over the de
livery-table 11, and one of these bars—viz.
the bar 14—at its under side is provided witl
the before-mentioned toothed raclk 13. Th
reciprocating motion of the carriage 10 ma;
be obtained by any convenient means—such
for example, as the crank-operated pinio;
and rack-gear shown in Figs. 1 and 2.  Thi
gear comprises the crank-disk 16, the-crank
pin 17 of which is pivotally attéched to.th
[ower end of the inclined rack-bar 18, whos

“upper end is in gear with a spur-pinion 1¢

fast to a shaft 20, on which are also rigidl

 secured two gear-wheels 21, each engaging

toothed rack 22 on the under side of the
spective side bar of the carriage 10. Onl
one of these wheels 21 and racks 22 are show
in the drawings.” . o
The tape-roller 9 at the delivery end of tl
carriage 10 has mounted on one end of 1
shaft 23 a spur-pinion 24, engaging with t]

“toothed rack 13 on the under side of the a

‘acent track-bar 14, this pinion, by mea
of suitable automatic clutch or: equivale
mechanism, such as that next described, 1
tating as if in one piece with its shaft 23 du
ing the travel of the carriage 10 in .one dire
tien and rotating freely upon the said sh
during the travel of the carriage in: the :



(7.1

10

I5

20

verse direction. The spur-pinion 24 (see
particularly Figs. 4 and 6) is mounted so as
to be free to rotate on the boss 25 of a disk or
wheel 26, which by the said boss is secured
upon the shaft 23. The disk 26 is formed
with a series of inclined or tangential cam-
surfaces 27, loosely surrounded by a cylin-
drical sleeve or flange 28, integral with the
spur-pinion 24 and between which sleeve and
the said surfaces 27 are provided a series of
rollers 29, one for each of the surfaces 27 , the
said rollers being retained in this position by
a collar 30, secured on the boss 25. By the
last-described mechanism the shaft 23 is
caused to rotate during the travel of the car-
riage 10 only in the direction indicated by
the arrows a in Figs. 1 and 8, because at the
commencement of such travel the rotation of
the spur-pinion 24 in the direction indicated
by the arrow b in Figs. 2 and 6 causes the

-~ rollers 29 by frictional contact with the sur-

rounding flange 28 to run outward on the in-

- clined surfaces 27 and to be jammed between
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them and the said flange, as indicated in Fig. .

6. When the carriage travels in -the direc-
tion indicated by the arrows ¢ in Figs. 1 and
7 and the spur-pinion 24 consequently ro-

‘tates in the direction indicated by the arrow

d, Fig. 2, the rollers 29°are caused to run in-
ward on the inclined surfaces 27, and thereby
operatively release the spur-pinion 24 from
the shaft 23, as shown in dotted lines in Fig.
2. On the shaft 23 there is also mounted 2
spur-wheel 31, Figs. 3, 4, and 5, which by a
feather-32 is prevented from rotating inde-
said shaft, while at the same
time it is capable of being shifted longitudi-
nally thereon, so as to place it into and out
of gear with a spur-wheel 33, Figs. 2 and 5, in
either of which positions it may be secured
by means of a pinching-screw 34 in the boss
of the said wheel 31.

The spur-wheel 33, as shown in Fig. 5, is
mounted so as to be free to rotate on the boss
35 of a disk or wheel 36, which by the said

"~ boss is rigidly secured upon a short counter-

shaft 37 free to rotate in a bearing 38, formed
in the adjacent side rail of the carriage 10.
The disk 36 is formed .with a series of inclined
or tangential cam-surfaces 39, (shown ‘in
dotted lines in Fig. 2)) loosely surrounded by
a cylindrical sleeve or flange 40, (see particu-
larly Fig. 5,) integral with the spur-pinion
33, and Between which and the said surfaces
39 are provided a series of rollers 29, one for
each ofp the surfaces 39, the said rollers being
retained in this position by a collar 41, fast on
the boss 35. On the counter-shaft 37 there is
rigidly secured a spur-pinion 42 in constant
gear with the before-described rack 13, this
pinion being preferably of the same diameter
as that of the pinion 24, and the diameter of
the pitch-circles of both of these pinions pref-
erably corresponds with the diameter of the
tape-roller 9. ’ e

v
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The front part of the carriage 10 carri:
two shafts or bars 43 44, which extend con
pletely across the machine, the bar 43 servir
to support one or more sheet- guides 45
which prevent the front end of the shee
from rising up and directing them onwar
toward their delivery-point, and the bar 4
serving tocarryboth thefront track-rollers4
of the carriage 10 and a series of margin-tay
devices, now to be described. These device
are independently adjustable along the be
44, and each comprises a bracket, 46, suitabl
clamped—as, for example, by a pinching
screw 47—on the said bar and carrying tw
tape-rollers 48 49, the former on its end an
the latter, herein termed the “bight-roller,
on an arm 50, projecting therefrom at abou
the middle of its length.  Each of the beforc
mentioned arms 12 is pivoted to one of th
brackets 46 concentrically with the roller 4
thereon and carries a further tape-roller 52
which is situated in the same vertical plan
as the rollers 48 49, and around this roller 5
and the roller 48 one of the before-mentione:

- margin-tapes 3isloosely mounted. Therolle
'48 occupies such-a position that it holds th

margin-tape 3 in frictional driving contac
with the adjacent carriage-tape 2 or the shee
53, Figs. 7 and 8, which at the time being is fec
overit. The pivoted arm 12is capable of being
secured—for example, by tightening the nu
54, Fig. 5—in two different positions, in on
of which, as shown in Fig. 8, the roller 52 i
above the adjacent carriage-tape 2 and the
sheets are delivered by the tapes 2 and 3
printed side up, the slackness or bight of the
margin-tape 3 being then taken up by the
bight-roller 49, with which it is at tha time
in contact. In the other of the two positions
as shown in Figs. 2 and 7, the roller 52 is be-
low the carriage-tape 2, the bight of the mar-
gin-tape 3 then being taken up by the portior
of the adjacent carriage-tape 2 which is at the
front of the tape-roller 9, the margin-tape 2
being then in operative driving contact with
either that part of the said carriage-tape or
the sheet 53 passing over it. By this last-
described arrangement the sheet’is deflected
around the front of the roller 9 away from the
delivery end of the machine and is deposited
on the delivery-board 11 printed side down.
As it isnecessary for the carriage-tapes 2 to
be operated during the forward stroke of the
carriage 10, (the direction of which stroke is
represented by the arrows ¢ in Figs: 1 and 7,)
when the mechanism is arranged to deliver
the sheets printed side down, and during the
return stroke, (represented by the arrow a,
Figs. 1 and 8,) when the mechanism is ar-
ranged to deliver the sheets printed side up,
it becomes necessary to provide for this re-
versal of action, and it is for this purpose
that the before-described spur-wheel 31
must be shifted laterally, so that for the
printed-side-up delivery it is out of gear with

N
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the pinion 33, and thereby inoperative, and
for the printed-side-down delivery it is in
gear with the said pinion 33. When the
mechanism is arranged for delivering the
sheets printed side down, the carriage-tapes
2 are operated in the same direction during
both the forward and backward strokes of
the carriage, but as the upper flights of the

_ cylinder-tapes 1 are, as is usual in similar

10

I5
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tape arrangements, situated in a higher plane
than that containing the upper ﬁights of the
carriage-tapes, the said carriage-tape oper-
ation during the return stroke of the carriage
has no effect on the sheets.

I claim— .

1. In a sheet-delivery mechanism the
combination of a first set of endless tapes
adapted to receive the sheet-from the im-
pression-cylinder, a carriage adapted to
travel in a direction parallel with the direc-
tion of travel of the first set of tapes, tape-
rollers rotatable in the two ends of the car-
riage, endless tapes on and rotated by the
said rollers, margin-tapes adapted to make
frictional contact with the carriage-tapes or
sheets on the said tapes, rollers around which
the margin-tapes rotate, one of said rollers
rotating about an axis which is fixed rela-
tively to the carriage and the other rotating
asbout an axis adjustable above and below
the carriage-tapes. _

2. In a sheet-delivery mechanism the
combination with the delivery-board, of a

_ carriage adapted to travel backward and for-
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ward thereover in the direction of the travel
of the sheets, tape-rollers rotatable in the
two ends of the carriage, endless carriage-
tapes on and rotated by the said rollers, and
margin-tapes adapted to make frictional con-
tact with the carriage-tapes or the sheets on
the said tapes, rollers around which the mar-
gin-tapes rotate, one of said rollers rotating
about an axis which is fixed relatively to the
carriage and the other rotating about an axis
adjustable above and below the carriage-
tapes.

3. In a sheet-delivery mechanism the
combination of a carriage, means for recip-
rocating the carriage in the direction of the
travel of the sheets, tape-rollers rotatable in
the two ends of the carriage, endless carriage-
tapes on and rotated by the said rollers, mar-
gin-tapes adapted to make frictional contact
with the carriage-tapes or the sheets on such
tapes, rollers around which the margin-tapes
rotate, one of said rollers rotating about an
axis which is fixed relatively to the carriage,
an arm angularly adjustable about the said
relatively fixed axis and carrying the second
of the margin-tape rollers on its adjustable
end so that the said roller may be adjusted
above and below the carriage-tapes.

4. In a sheet-delivery mechanism the com-
bination of a carriage adapted to travel back-
ward and forward in the direction of the
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travel of the sheets, tape-rollers rotatable in

the two ends of the carriage, endless carriage-
tapes on and rotated by the said rollers, mar-
gin-tapes adapted to make frictional contact

~with the carriage-tapes or the sheets onsuch 70

tapes, rollers around which the margin-tapes

‘rotate, one of said rollers rotating about an

axis which is fixed relatively to the carriage,
and the other roller rotatable on an arm piv-
oted to the carriage coaxially with. the rela- 75
tively fixed axis, and the said arm, this arm
being capable of adjustment so as to bring
the last-mentioned roller above or below the
adjacent carriage-tape.

5. In asheet-delivery méchanism the com- 8o

bination of a carriage adapted to travel back-
ward and forward in the direction of the
travel of the sheets, tape-rollers rotatable in
the two ends of the carriage, endless carriage-
tapes on and rotated by the said roller,, mar- 8s
gin-tapes adapted to make {rictional contact
with the carriage-tapes or the sheets on such
tapes, rollers :.round which the margin-tapes
pass, but loosely, so as to form a bight, one of

the said rollers rotating about an axis which 9o

is fixed relatively to the carriage, and the
other roller rotatable on an arm pivoted to
the carriage coaxially with the relatively fixed
axis, and the said arm, this arm being capa-
ble of adjustment so as to tighten the mar- g5
g'n-tape upon its rollers by causing the front
c rriage-roller to occupy the bight in such
tape. o _

6. In asheet-delivery mechanism the com-

bination of a carriage adapted to travel back- 100

ward and forward in the direction of the
travel of the sheets, a roller rotatable in the
front end of the carriage, a margin-tape
adapted to make frictional contact with the

s eets passed over the carriage-roller, rollers 103

ound which the margin-tape passes, but
i osely, so as to form a bight, one of the said
rullers rotating about an axis which is fixed
relatively to the carriage and the other roller

rotatable on an arm pivoted to the carriage 112

coaxially with the relatively fixed axis, and
the said arm, this arm being capable of ad-
justment so as to tighten the margin-tape
upon its rollers by causing the bight in such
tape to be occupied by the carriage-roller.

7. In asheet-delivery mechanism the com-
bination of a carriage adapted to travel back-
ward and forward in the direction of travel of
the sheets, a tape-roller rotatable in the front

end of the carriage, a margin-tape adapted to 120

make frictional™ contact with the .sheets
passed over the carriage-roller, rollers around
which the margin-tape passes, but loosely, so
as to form a bight, one of the said rollers ro-

tating about an axis which is fixed relatively 125

to the carriage, and the other roller rotatable
on an arm pivoted to the carriage coaxially
with the relatively fixed axis, the said arm,
and a bight-roller free to rotate about a rela-
tively fixed axis and so located that in one 130

L -
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position of the pivoted arm the said bight-
roller occupies the bight of the margin-tape,
which bight in the other position of the piv-
oted arm.s occupied by the roller in the front
end of the carriage.

* 8. In asheet-delivery mechanism the com-
bination of a carriage adapted to travel back-
ward and forward in the direction of travel of
the sheets, a roller rotatable in the carriage, a
spur-wheel on the shaft of the carriage-roller,
a counter-shaft rotatable in the carriage, a
spur-wheel on the counter-shaft gearing with
the before-mentioned spur-wheel a spur-pin-
ion on the counter-shaft, a stationary toothed
rack gearing with the sbur-pinion, and
means intermediate the spur-pinion and the
carriage-roller shaft, adapted to automatic-
ally release this shaft from and operatively
connect it with the rack during the travel of
the carriage in respectively opposite direc-
tions. . '

9. In a sheet-delivery mechanism the com-
bination of a carriage adapted to travel back-
ward and forward in the direction of travel of
the sheets, a tape-roller rotatable in the car-
riage, a spur-pinion.on the shaft of the car-
riage-roller, gearing with a fixed rack, the
said rack, a spur-wheel ‘“feathered’ to the
said shaft, a counter-shaft rotatable in the
carriage, a spur-wheel on this counter-shaft,
adapted to gear with the ““feathered’ wheel,
a spur-pinion on the counter-shaft gearing
with the fixed rack, and means intermediate
the rack and the carriage-roller shaft adapt-
ed to automatically release that shaft from
and operatively connect:it with the rack dur-
ing the travel of the carriage in either direc-
tion. '

10. Inasheet-delivery mechanism the com-
bination of a carriage adapted. to reciprocate
in a direction parallel with the direction of
travel of the sheets, a roller rotatable in the
carriage, a margin-tape adapted to make
frictional contact with the sheets passed over
the carriage-roller, rollers around which the
margin-tape rotates, one of said rollers rotat-
ing about an axis which is fixed relatively to
the carriage, the other rotating about an axis
adjustable above and below the carriage-
roller, and means adapted to rotate the car-
riage-roller during either the backward or
forward travel of the carriage and always in
one and the same direction.

11. Inasheet-delivery mechanism the com-
bination of a carriage adapted to reciprocate

in a direction parallel with the direction of

travel of the sheets, a tape-roller rotatable in
the carriage, 8 margin-tape adapted to make
frictional contact with the sheets passed over
the carriage-roller, rollers around which the
margin-tape rotates, one of said rollers rotat-

850,313

ing about anaxis which is fixed relatively to
the carriage, and the otherrolleris adjustable
above and below the carriage-roller, a spur-
pinion on ‘the shaft of the carriage-roller,
means adapted to automatically clutch this
pinion to and release it from its shaft during

-the travel of the carriage in respectively op-

posite directions, and a stationary toothed
rack gearing with the spur-pinion.

12. In a sheet-delivery mechanism the com-
bination of a carriage adapted to reciprocate
in a direction parallel with the direction of
travel of the sheets, a tape-roller rotatable in
the carriage, a margin-tape adapted to make

frictional contact with the sheets passed over

the carriage-roller, rollers around which the
margin-tape rotates, one of said rollers rotat-
ing about an axis which is fixed relatively to
the carriage, and the other adjustable above
and below the carriage-roller, a spur-wheel
on the shaft of the carriage-roller, a counter-
shaft rotatable in the carriage, a spur-wheel
on the counter-,.a{* gearing with the before-
mentioned spur-wh.el, a spur-pinion on the
counter-shaft, a stationary toothed rack
gearing with the spur-pinion, and means in-
termediate the spur-pinion and the carriage-

roller shaft adapted to automatically release

this shaft from and operatively connect it
with the rack during the travel of the car-
riage in respectively opposite directions.

13. In a sheet-delivery mechanism the com-
bination of a carriage adapted to reciprocate

in a direction parallel with the direction of

travel of the sheets, a tape-roller rotatable in
the carriage, a margin-tape adapted to make
frictional contact with the sheets passed over
the carriage-roller, rollers around which the
margin-tape rotates, one of said rollers rotat-
ing about an axis which is fixed relatively to
the carriage, and the other adjustable above
and below the carriage-roller, a spur-pinion
on the shaft of the carriage-roller, gearing
with a fixed rack, the said rack, a spur-whee
“feathered’’ to the said shaft, a counter-
shaft rotatable in the carriage, a spur-wheel
on this counter-shaft, adapted to gear with
the ‘“feathered” wheel, a spur-pinion on the
counter-shaft gearing with the fixed rack,
and means intermediate the rack and the car-
riage-rollér shaft adapted to automatically
release that shaft from and operatively con-
nect it with the rack during the travel of the
carriage in either direction.
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In witness whereof I have hereunto set my ‘

hand in the presence of two witnesses.
' THOMAS M. NORTH.

Witnesses: :
WM. SUTHERLAND ROBINSON,
Warwick Hy WiLLiams.



