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UNITED STATES PATENT OFFICE.

' JOHN T. HAWKINS, OF TAUNTON, MASSACHUSETTS.

SHEET-DELIVERY MECHANISM FOR PRINTING-MACHINES.

=L ECIFICATION forming part of Lietters Patent No, 389,650, dated oeptember 18, 1888,
- Applieation filed March 3, 1887.

Serial No, 220,524, (No model.)

To ali whom it may concern:

Be it known that I, Jomy T. HAWKINS, of
Taunton, in the county of Bristol and State of

-Massachusetts, have invented certain new and

useful Improvements in Sheet-Delivery Mech-
anisms for Printing-Machines, whieh invention
1s fully set forth and illustrated in the follow-
ing specification and accompanying drawings.

‘I'he objeet of this invention is to provide a
sheet-delivery which shall place the sheets,
after printing, in an even pile upon a receiv-
ing-board with the last printed side upper-

~most, to do this in a manner that shall avoid

contact of the printed portions of the said last
printed side with any part of the mechanism
after leaving the form, to have the receivine-
board so placed that the sheets may be readily
cbserved by the feeder as they are deposited,
to control and arrest the motion of the sheet
through the air after leaving the surface of the
impression cylinder by the tail or following
edge, to disperse the static clectricity from the
sheets when electrified and to provide means
of automatically evening up the pile of sheets
on the board, and to permit of the printed
sheets being removed from the receiving-board
with facility at the end or either side of the
recelving-board withoutstopping the machine.

In most of the devices of reeent origin for
delivering the sheet from the top of the im-
pression-cylinder of a printing-press making
more than one revolution to an impression
the sheets are taken from said eylinder and
carried along to the place of deposit by their
leading edges, which renders it diffienlt to con-
trol the following parts of the sheet when
these operations are performed at any consid-

~erable speed. Itistherefore desirable to bri ng

a sheet moving with considerable velocity
through the air, to a state of rest before al-
lowing it to drop at its final place of deposit
by resistance offered to its following instead
of its leading edge, under which cirenmstances
the momentwm of the sheet tends to straighten
1t ouft, where, if arrested or retarded by its
leading edge, the tendency is to double it up
or cause 1t to be deposited irregularly by the
aking the leading edge.
Sonme varieties of paper, particularly in the
winter season, are or beconie in the printer’s
hands, more or less highly charged with static
electricity, which canses them to adhere to

——w—

parts of the delivery mechanism, and to thus
obstruct proper delivery. It has been found
in practice that such electrieal obstruaction
can best be overcome by causing a moist eur-
rent of air to impinge upon the sheets at the
proper time. | -

For the accomplishment of the ends above
mentioned, my invention cousists of a series
of stripper-fingers for receiving the sheet from
the impression eylinder and a series of driv-
ing or delivery wheels or pulleys, of whbich
the upper ones run only on unprinted mar-
ging of the sheets, so driven that while the
sheet 18 passing from the impression-cylinder
sald upper pulleys run at the sanie surface
veloclity as the impression-eylinder, and there-
after are retarded so as to reduce the veloeity
of the sheet until it finally passes out from be-

on
L

65

tween them, held and controlled at this slow |

veloelty by its following edge.

To support the sheet from contact with the
previous sheets deposited while passing out
from the delivery-wheels, jets of air are eaused
to be projected under the advancing sheet,
and to disperse any electricity which may
exist on the surfaces of the sheets so passing
out provision is made for dampening the air
forming these jets.

In the accompanying drawings, Figure 1 is
a side elevation, and Fig. 2 an end elevation,
of so much of a two revolation eylinder print-

Ing-press as is essential to the illustration of

the invention., Ifig. 3 isa view in plan, and
Fig. 4 a side elevation, of the receiving-board
and 1ts attachments.

In IFig. 2 the receiving-board, with its sup-
ports, 18 omitted in order to more clearly show
the remaining parts.

In sald drawings the several parts are indi-
cated by numbers as follows:

1 and 1*are the main frames of the machine.

2 13 a member copstituting the bed roller-
ways; S, the bed-rollers; 4, the type- bed; 5,
the impression - eylinder; 6, the recelving-
board, supported on suitable framing, 7.

8 1sa pile of paper already deposited on the
board 6. | |

‘The numbers 9 indicate sheet stops, herein-
after more fully described, so constracted as
to be adjusted in position to suit different
lengths of sheets to be printed.

The dotted line 10 shows asheet just passed

-..._:I‘
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out of the delivery-pulleys and settling down
upon the previous pile of sheets. |

11 is a shaft extending across the press and
journaled in both frames, driven by any suit-
able means, so as to make one revolution to
each complete evolution of the machine, or in

this case one revolution to each two revolu-

tions of the impressiou-cylinder 5. Secured to
cylinder 5 is a gear - wheel, 12, whose pitch-
line corresponds to the printing-surfaze of the
cylinder. Forming a projection upward from
the upper half of the eylinder journal-box 1s a
bracket, 13, in which is journaled a short
shalt, 14, carryving on itsinner end a spur-pin-
ion, 15, and on its outer end a belt-pulley, 16.
The pinion 15 engages the cylinder - gear 12.
Running freely on a stud, 17, secured in the
extremity of bracket 13, is an intermediate or
idler pinion, 18, meshing with the pinlon 15.

In a bracket, 19, secured to frame 1, 18 jour-
naled a hollow shaft, 20, extending across the
press and journaled in another bracket, 19%
corresponding to 19.
oles toshaft 20 isa triangular bracket, 21. In
the other two angles of bracket 21 are jour-
naled the shafts 22 and 23, these shafts being
journaled at their other ends in a triangular
bracket, 21* similar to 21, also secured to
shaft 20. TUpon shaft 22 is secured a spur-
cear, 24,and upon shaft 23 a similarspur-gear,
25,engaging each other. Journaled in bracket
19 is a short shaft, 26, to whose inner end 1s se-
cared a spur-pinion, 27,.and on its outer end a
belt-pulley, 28. Running upon the pulleys 16
and 28 is the belt 29, Secured to shaft 20 are
stripper-fingers 30, and at intervals between
them short tubesor perforations 3lare inserted
in shaft 20,communicating with its hollow inte-
vior. Secured to shaft 23 are a series of pul-
leys, 32, and to shaft 22 two or more pulleys,
33, whose surfaces are to be placed to engage
corresponding pulleys o2.

34 are the grippers of eylinder 5.  Cylin-
der 5 is also supplied with sheet-lifter fingers
in a well - known way, not necessary to be
shown, and omitted to prevent complication
of the drawings, these being for the purpose
of elevating the head of the sheet to enter upon
the stripper-fingers at the time of the opening
of the grippers 54. |

The mechanism for operating the grippers
34 is not shown, as it is not essential to this in-
vention, such operation being performed in
many well-known ways.

Shaft 23 is also journaled at 1its end in the
upper end of a cam-rod, 35, whose lower end
is bifurcated to embrace the hub of a eam, 56,
which is secured to shaft 11. The cam-rod 35
carries a roller, 37, engaging the working-edge
of cam 36. The cam 36 is so formed and set

on the shaft 11 as to oscillate the shaft 20 with
its brackets 21, shafts 22 and 23, and pulleys 32
and 33, blast-tubes 31, and stripper-iingers 30,
so that the gear 24 may for that part of the
time during which thesheet is passing between
pulleys 32 and 33, and any portions of it re-
main upon the eylinder 5, engage gear 13, and

Secured at one of its an-

thus the pulleys 32 and 33 be driven at a sur-
face velocity uniform with that of the surface
of eylinder 5. During said passage of that
part of the sheet remaining on the stripper-
fingers 30 after its tail edge has left the cylin-
der 5, through or between the pulleys 32 3o,
the gear 25 will also be caunsed to engage the
oear 27 and elevate the receiving-points of the
stripper-fingers away from the cylinder 5 to
permib of the passage of the succeeding sheet

down to the form to be printed, The pulleys

16 and 28 are so proportioned as to give a ve-
locity to shafts 23 and 24 as much slower as may
be desired when the gear-wheel 25 engages 27
than when the gear 24 engages 18, thus retard-

| ing the progress of the sheet during the passage

of its following end through and between pul-
leys 32 and 33. |

Secured to frame 1 is a single-acting air-
pump, 38, witha valve, 39, inthe bottom open-
ing upward. To the pluanger 40 of this pump
is articulated a connecting-rod, 41, which is
articulated at the other end to a crank-pin, 42,
inserted in the face of the cam 36. A pipe, 43,
leading from the bottom of the air-pump 38, 1s
connected at its upper end through-a union,
44, with the hollow shaft 20, so as to permit
said shaft to oscilliate,as deseribed,without dis-
turbing said pipe; or the pump 38 and hollow
shaft 20 may be connected in part by a flexi-
ble tube, as may be most convenient. A check-
valve, 45, is placed in the pipe 43 to insurethe
entrance of air into the pump 38 through the
valve 39. A pipe, 46, conveyssteam or water
from any convenient source of supply and ends
in a jet-nozzle, 47, from which a slight eseape
of steam or a spray of water may be permitted
whenever it may be necessary to moisten the
air projected from the tubes 31, the steam or
water so escaping from nozzle 47 entering
through the valve 39 upon the outward stroke
of the plunger 40, Theend of the hollow shalt
20, which is journaled in the bracket 197 1s of
course plugged to prevent escape of air there-
from. | |

48 is a sheet in process of delivery.

49 are holes in cam 36 for placing the crank-
pin in different relations to the rise of the
cam 50.

50 is an escape-valve,operated by the handle

51, by which the force of the air-blast may be

reculated by the feeder.
52 are grooves in the receiving-board,to per-
mit of the ends of thesheet-stops 9 passing be-

low its surface, so that the first sheets deliv-

ered shall not pass under them.

In the brackets 7 is journaled a rock-shaft,
4. Inserted in or secured to rock-shaft 54
at intervals are evener-fingers 55, moving 1In
corresponding slots in the receiving-board 6.
On one end of rock-shatt H4 issecured alever,
56, to which is articulated, at one end, a rod,
57. At its lower end rod 57 1s articulated to
a lever, b8, which i1s fulernmed at or near 1its
center in a bracket, 59, secared to or forming
a part of frame 1. 'The free end of lever 53

- carries a roller, 60, which engages the face of
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rod 63, and one end of each of two connecting-
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a cam, 61, secured to shaft 11 inside of frame
1. At about the center of shaft 51 is secured
a short lever, 62. Avrticulated at one end to
lever 62 is a short rod, 63. Articulated to a
comimon pivot, 64, isthe otherend of the short

rods, 65. 'The other ends of connecting-rods
65 are each articulated to the free ends of a
lever, 66. Articulated also to the common
pivot 64, at one end, is a helical tension-
spring, 67, which at the other end is secured
to a stud, 68, sceured in-the under side of the
recelving-board 6. The levers 66 are each
Journaled at their fulcrumed ends upon a stud,
69, having one side of the head flattened.
Sliding in Ings 70 and 71, projecting from le-
vers 66, are spring-rods 72, carrying at one
end T-heads, engaging the flattened parts of
the headsof studs69. Helical springs 73 and
a collar, 74, serve to press the T-heads of the
rods 72 against the flattened sides of studs 69.
I'be studs 69 are journaled in the receiving-
board 6, and secured to the upper face of the
receiving-board 6 are levers 75. Adjustably
secured by thumb-serews 77 to levers 75 are
slotted sheet eveners or guides 76, which may
be secured to levers 75 in different positions
in one direction, and adjuasted by the slots in
their shanks.in the other direction to accom-
modate them to the different sizes of sheets.
Adjustably secured to the upper face of the
receiving-board 6 are two brackets, 78, in
which is journaled a rock-shaft, 79. Inserted
in rock-shaft 79, or secured to it at intervals,
are the shect-stops 9. At one end of shaft 79
18 secured a collar, 80, flattened on one side
similar to the heads of studs69. A T-headed
spring-rod, 31, and spring 82, similar to 72 and
73, serve to hold the sheet-stops & in a posi-
tion at right angles to the face of the board 6
by the T-head engaging the flattened side of
the collar 30. Outside of collar 80 a handle,
83, 18 secured toshaft 79, by means of which
the sheet-stops 9 may be thrown up outof the
way, as shown in dotted lines Stand 85, Tigs.
1 and 4, whenever it mayv be desired to re-
move a pile of sheets {rom the board toward
the end of the press. Whenever it may be
more convenient to remove the sheets at the
side of the machine, either of the levers 75,
with its sheet-guides 76, may be turned out of |
the way horizontally, similarly to the sheet- |
stops 9, as permitted by the concentric parts
of the heads of the studs 69 compressing the
spring 73. Either lever may be quickly re:
turned to its place, which will always be de-
termined by the flattened part of the heuds of
studs 69. The auxiliary recciving-board 86
may be slid in under the receiving-board 6
when not in use, as shown in {oll lines, Fig. 1,
and drawn out, as shown in dotted lines of
the same figure fo receive temporarily a pile
of paper drawn off the receiving-board 6. '

The operation of the invention is as {ollows:
In the drawings the positions of the parts are
such that a sheet, 45, has just passed upon the
stripper-fingers 30 and is about to enter be-

T— % v e

Ly
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tween the pulleys 32 and 33, the remainder of
the sheet lying in contaet with the eylinder b.
I'n this position the cam 36, through interven-
ing mechanism already described, has just
caused gear 24 toengage gear 18, and the pul-
leys 32 and 33 are therefore driven at the same
surface velocity as that of the impression-eyl-
inder or moving sheet. At this time the cam
61 18 in such position that the roller 60 is upon
its lower concentric part, and through the
mechanism already described the evener-fin-
gers 55 are 1neclined toward the impression-
cylinder and the side guides drawn outward
Lo receive the sheet, all as shown in full lines,
Figs. 1, 3, and 4. During the passage of the
sheet from this position the erank-pin 42, be-
ing properly placed, causes the plunger 40 to
compress the air in the chamber 38, and pro-
jects jets of air from the tubes or orifices 31,
these jets passing under the sheet belng deliv-
ered over the pile of sheets S. Continuing
the motion of the parts in the direetion indi-
cated by the arrows until the tail of the sheet
nas reached the stripper-fingers 30, the cam 36
will have reached a position toallow the roller
57 to drop upon 1its lower concentric surface,
the gear 24 will leave engagement with gear
18, gear 25 will become engaged with gear 27,
and the receiving-points of thestripper-fingers
o0 be removed from proximity with the eylin-
der 5, so as to allow for the clear passage of
the succeeding sheet to be printed. This ac-
tion slows down the velocity of the sheet as
held between the pulleys 32 and 33, and at this

‘period the plunger 40 will have reached the

bottom of the chamber or pump 38, and the
alr-jets from the tubes or orifices 31 will cease,
the sheet from this point settling down upon
the pile S, while its following end slowly passes
out from between the pulleys 32 and 33, its
progress being finally arrested by the stops 9.
The cam 61l is so timed upon its shaft that
during the last settling down of the sheet upon
the pile S the evener fingers 55 and side sheet;
guldes, 76, will be brought by the rise of the

| cam,throughthe mechanismalreadydescribed,
momentarity into the position shown in dotted
lines, Kigs. 1, 3, and 4, inclosing the sheetson

all four sides and bringing them to lie on the
board 1 an ¢ven pile. It will be understood
that for very short shects or stiff paper the
alr-jets may not be neeessary, in whieh case
vhe alr-pump may be disconnected.

1 do not confine myself to the exact mech-
anism described for actuating the pulleys 32
and 33 at different velocities, as this may be
done by the substitution of friction-gearing,
n place of the toothed gearing shown, and in
other different ways—as, for instance, pulley
28 might be driven by a Dbelt from a pulley se-
cured to shalt.11 to get the slower motion—
and this entire mechanism may be varied to
sult the particular form of press to which it
may be applied. Nor do I confine myself to
the construction shiown for actnating the pnmp
33, as this may be done in a great variety of
ways as best suited to the particular style of
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printing-press to which this invention may be
applied. Nor do I confine myself tothe exact
mechanism shown for operating the evener-

fingers 55 and side guides, 76, as the proper !

motions may be given them in a number of
ways, as may be best suited to the particular
form of machine to whieh this invention may
be applied.

Having thus fully deseribed my said 1m-
provements as of my invention, I claim—

1. A sheet-delivery for a eylinder printing-
machine, consisting of a series of stripper-fin-
gers, as 30, a series of pairs of sheet-driving
pulleys, as 32 and 33, and means for imparting
variable velocity to said sheet-driving pulleys,
consisting of connecting and disconnecting
cearing, as 12, 15, 18, 22, 23, and 24, belt-pul-
leys 16 and 28, and belt 29, suitably mounted
in stationary brackets, as 19 and 19%, and os-
cillating brackets, as 21 and 21, automatically
oscillated by suitable connection to a moving
part of the machine, in combination with an
impression-cylinder, as 5, and its gripper and
sheet - lifting mechanism, and a recelving-
board, as 6, and sheet - stops, as 9, whereby
each sheet is delivered apon said stripper fin-
gers, conveyed by and projected from between
said driving pulleys for a portion of its whole
length at the surface velocity of said impres-
sion-cylinder, and for a short final portion of
its travel is retarded in veloeity, while 1t 18 con-
trolled by its followlng end confired between
said driving-pulleys until released by them to
settle upon said receiving-board as finally ar-
rested by said sheet-stops, substantially as set
forth. |

2. In a eylinder printing-machine, in com-

bination with an impression-eylinder, as 5, 1ts
cripper and sheet - lifting mechanism, & soit-
able receiving-board, as 6, ana sheet-stops,
as 9, a sheet-delivery consisting of a series
of stripper - fingers, as 30, a hollow shaft, as

20, carrying tubes or perforations, as 3sl,-

from which jets of air may be projected un-
der the advancing sheet, a series of pailrs
of sheet-driving pulleys, as 32 and 53, and
means, substantially as degeribed, for impart-
ing variable motion to saild sheet- driving
pulleys, whereby each sheet to be delivered
is first received upon thesaid stripper-fingers,

conveyed by and projected {rom between satd

sheet-driving pulleys for aportion of itslength

at the surfuace velocity of the said impression-

cylinder, the portion so projected supported
by said airjets, a last short portion of its
travel retarded in velocity while 1t 18 con-
trolled by its following end held by said driv-
ing-pulleys until released to settle upon said
receiving - board, where, finally arrested by
said sheet-stops, cach sheet is delivered last-
printed side up in a pile upon said receiving-
board without confact of its printed matter
with any part of the mechanism, substantially
as set forth. -

3. Inasheet-delivery of a cylinder printing-
machine, in combination with an impression-

389,650

mechanism,areceiving-board,as 6, sheet-stops,
as 9, and a series of stripper-fingers, as 39, ase-
ries of pairs of sheet-driving pulleys or wheels,
as 32 and 33, driven variably by suitable mech-
anism, as described, a hollow shaft, as 20, car-
rying tubes or perforations, as 31, from which

jets of uir may be projected under the advanc-

ing sheet, and an air-pump, as 38, connected
to said hollow shaft by a suitable pipe, as 43,
and actuated so as to projeet air-jets from said
tubes or perforations at the proper time tosup:
port the sheet from confact with the sheets
previously delivered while passing out from
between said sheet:driving pulleys,and there-
after ceasing to allow a sheet to settle upon
thesaid receiving-board or uponthe pile of pre-
viously - delivered sheets, whereby the sheets
are delivered in a pile upon said receiving-
board with their last-printed sides uppermost
without contact of their printed matter with
any part of the mechanise, snbstantially as set
forth.

4. In the sheet-delivery of a cylinder print-
ing-machine, in combination with an 1mpres:
sion-eylinder, as 5, its gripper and sheet-lift-
ing mechanism, a receiving - board, as 6, and
sheet-stops, as 9, a series of stripper-fingers,
as 30, a series of pairs of sheet-driving pulleys,
as 32 and 33, driven variably by suitable mech-
anism, as described, a hollow shaft, as 20, car-

rying tubes or perforations, as 31, from which

jets of air may be projected under the advane-
ing shect, an alr - pump, as 33, connected to
said hollow shaft by a suitable pipe, as 43, and
actuated so as to preject air-jets from sald
tubes or perforationsat the proper timesto sup-
port the sheet from contact with the sheets
nrevieusly delivered while passing cut from
between said sheet-driving pulleys, and there-
after cecasing to allow a sheet to seftle upon
the said receiving-board or upon the pile of
previously-delivered sheets, and a steam-jet
or water-spray for supplying moistare to the
chamber of said air-pump,whereby the sheets
are delivered in a pile on the said receiving-
board with their last-printed sides nppermost
without contact of their printed matter with
any part of the mechanism, and any static

- electricity resident in the paper dispersed by

the moisture supplied to said air-jets, substan-
tially as set forth.

5. In the sheet-delivery for a printing-ma-
chine, in combination with an impression-cyl-
inder, as 5, its gripper and sheet-lifting mech-
anism, its receiving board, as 6, and sheet-
stops, as 9, a series of stripper-fingers, as 30,
a series of pairs of sheet-driving pulleys, as
32 and 83, a vibrating evener finger or fingers,
as bH, a pair of vibrating side guides, as 76,
and mechanism, substantially as described, for
operating said driving-pulleys, evener-fingers
and side guides, whereby the sheets are re-
ceived from said impression-cylinder upon
said stripper-fingers, driven to and projected
upon said receiving-board by said driving-
pulleys, and brought into an even pile upon

cylinder, as b, its gripper and sheet - lifting | said board by said evener-fingers and said
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guides with their last-printed sides upper- |

most and without contaet of their printed mai-
ter with any part of the mechanism, substan-
tially as set forth. |

6. In thesheet-delivery fora eylinder print- |

ing-machine, in combination with an impres-
sion-cylinder, as 5, its gripper and sheet-lifting
mechanism, itsreceiving-board, as6,and sheet-
stops, as 9, a series of stripper-fingers, as 30, a
serles of pairs of sheet-driving pulleys, as 32
and 33, a vibrating evener finger or fingers, as
55, a pair of vibrating side guides, as 76, mech-
anism, substantially as described, for operat-
Ing said driving-pulleys, evener-fingers and

side guides, and a series of air-jets, as 31,

whereby the sheets are received from said im-
pression-cylinder by said stripper- fingers,
driven to and projected upon said recelving-
board by said driving-pulleys,and broughtinto
an even pile upon said recelving-board by said

evener-fingers and side guides with the last- |

printed sides of said sheets uppermost and

without contact of their printed matter with |

any part of the mechanism, substantially as
set forth.

7. In a sheet-evener for a printing-machine,
side guides, as 76, adjustably attached to vi-
brating levers, as 75, secured to fulerum-studs,
as 69, having heads flattened on one side, T-

headed spring-rods, as 72, sliding in lugs pro-
jecting from levers, as 66, journaled on said
tulerum-studs, and springs, as 73, pressing
said T-headed rods against the heads of said
fulerum-studs, whereby said guides and the le-
versto which they areattached may be quickly
thrown out of the way to permit of the re-
moval of the sheets from said receiving-board
and quickly returned to their proper positions,
substantially as set forth.

5. In combination with a rcceiving-board
of a printing-machine, an adjustable sheet-
Stop consisting of a rock-shaft, as 79, snitably
journaled in brackets, as 78, a sheet-stop or
series of stop-fingers, as 9, a collar or head, as
S0, on one end of said roek-shaft, flattened on
oue side, a sliding T-headed spring-rod, as 81,
a spring, as 82, and a suitable haudle, as 84,
secured to said rock-shaft, whereby the said
sheet stop or stops 9 may be rotated out of the
way for the removal of the sheets from said
recelving-board and returned quickly to its or
their original position or positions, substan-
tially as set forth.

JOIIN T. HAWIKING:

VWitnesses:
KrsEs T. JACKSON,
J. . HALEY.
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