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To all whom it may concern :

Be 1t known that I, JoEN T. HAWKINS, of
Taunton, in the county of Bristol and State of
Ma,ssachusetts, have invented a new and use-
ful Improvement in Sheet-Délivery Appamtus
for Printing-Presses, which improvement is
fully set forth and 1llustrated 1n the following
specification and accompanying drawings.

This invention relates to that form of f y or
sheet-delivery 1n which the sheet of paper, af-
ter having been delivered upon the fly-fingers,

18 earried by said fingers into a horizontal po-
sition in consequence of said fingers desecrib-
ing a considerable are for the purpose of de-
positing the sheet tlat upon a table or fly-board,
sald are varying in different forms of press
from about ninety degrees in those presses in
which the fly-fingers receive the sheet in a
nearly-vertical position to about one hundred
and eighty degrees in those presses in which
the sheet is received nearly horizontally and
then turned cownpletely over when deposited
upon the fly board or table. 1In all such flies
or sheet-deliveries 1t is desirable to bring the
fly-fingers nearly in contact with the table or

fly-board, in order to prevent the sheets of pa-

per irom floating upon the air after the ly-fin-
gers are caused to recede from said table, so
that the sheets may be piled evenly on the
board. It 1s also at the same time equally es-
sential that the ly-fingers should not press for-
cibly or slam upon the printed sheets as suc-
cessively discharged and piled upon the table,
as such pressure or slamming will produce off-
setting of the ink from the printed side of one
sheet to the back of an adjoining sheet.

In most varieties of printing-presses using
the above-described form of sheet-delivery the
fly-fingers are impelled when desecribing their
arcs of forward progression—that is, toward
the fly table or board, with (or without) a sheet

upon them—Dby either a spring or weighted le-

vers, the force of which may be adjusted pro-
portionately to the variable air-resistance en-
countered due to difference in size of sheets de-
livered, so asnot to press upon the pile of sheets
with too great force ; but, as in printing, it fre-
quently happens that no sheet 1s delivered to
the fly-fingers during an interval of one or
more revolutions of the press, the resistance
of each sheet to passage through the air is re-

| moved from thefly-fingers when the previonsly-

|

adjusted weight or spring urges the fly-fingers
over to and upon the pile of papers with sueh
force as to cause -said fingers to slam and off-
set the sheets. In some forms of press, how-
ever, means are provided for rendering the fly-
fingers inoperative when the press is being
ran tor any purpose without the sheets being
fed through it, as is very often necessary; but
in all sach cases the tnppmo‘ mednmbm 13
1¢1re]5 competent to prevent at least one ex-
cursion of the fiy-fingers and their consequent
slam upon the pile before said mechanism
comes into action. .

The object of thisinvention is to obviate the
above-mentioned undue pressure upon the pile
of sheets, and also to invariably prevent slam-
ming of the fly-fingers upon the same when
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one or more sheets of paper are 11]1‘:386(1 or not jo

delivered by the fly-fingers.

In order to accomnhbh these desirable. Ub
jects, my invention consists of the parts here-
Inafter described as particalarly contributing
thereto, and specifically set forth in the claims;
and the distinctive features and. principle un-
derlying the invention may be described as fol-
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lows: The fly-fingers are urged in their arc of -

progression toward the fly-board by a posi-

tive and unadjustable force, so that the extent
andrapidity of such excursion of the fly toward
the fly-table shall be the same whether it has
a sheet upon it or not; butitis urged through

its return-are, in whieh 1t is invariably with-

out a sheet upon 1t, and consequently offers a
uniform resistance, by means of a spring so ar-
ranged as to make its effective tension praeti-
cally uniform, the fly being prevented from
slamming upon its rest or stop on its said re-
turn by means of an involute pulley, as here-
inatter shown.

In the accompanying drawings, Ifigure 1 il-
lustrates a side elevation of the whole device,
showing a part of the side frame, A, the cylin-
der C, and tly - board f of a ¢ylinder - press in
which the sheet is received upon the fly I
from the top of the cylinder C and deposited
upon the fiy-board f by the
arc approaching one hundred and eighty de-
orees, and turning the sheet completely over
in- its delivery upon the fly - board f.: Fig: 2

shows an end elevation of the double involute
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fly If', describing an -
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pulley I ¢, with its attached parts; and Ifig. 3,
a similar view of the crank-plate P in section.

In Fig. 2, for the sake of clearness of illus-
tration, the fly-fingers I' I are shown 1n a ver-
tical position, while the doubleinvolute pulley
I ¢ is shown in position corresponding to the
position of the fingers ' I in Fig. 1. Ior the
same reason the crank p, carrying the roller 7,
is shown in the vertical position 1n Iig. 3.

In the several figures of the drawings like
letters refer to the same parts in each nigure.

The letter Rindicates arod extending across
the press, upon which the free end of the fly
rests while receiving the sheet from the cylin-
der C.

The crank - plate I’ is actuated by the shaft
U so as to make one revolution to each 1m-
pression. The said plate I carries.a crank-
pin, p, having a roller, », thereon, which may
be adjusted in the slot p/forvarying thestroke
or amount of motion given to the belt B. The
belt B is looped over the crank-pin p, the tree
ends of the belt extending to and enwrapping
the larger involute, I, of the involute - shaped
pulley I 4, one end being superimposed upon
the other, passing double around the involute
I, and secured by a plate and screws, V, one
of the free ends of the belt B being slotted, as
shown at z, I'ig. 2, to permtit of the adjustment
of its length.

The involute-shaped double pulley 1 ¢ 18 se-
cured upon ashaft, W, to which the Hly-tingers
I' I aresecured. Onthe back of the involute
pulley I is a smaller involute pulley, 7, (shown
in dotted lines in - Fig. 1,) and a wrist-pin, ¥, to
which is attached a short e¢bain, D, T'he said
chain terminates at its lowerend in a threaded
rod, D/, engaging a turn-buckle, E, (for adjust-
ing the tension of the spring S,) the lower end
of which turn-buckleis attached by a shortrod
to the helical spring S. The lower end of the
said spring is attached toashort link, L, which

engages the pin (z, which pin is situated near

the bottom of the press, and, in order to be op-

‘erated by the foot, is made to project consider-

ably from theside of the short crank T, in which
it forms a wrist-pin, the said crank being piv-
oted upon the stud ¢ secured to the frame of
the press.  On the said short crank 1'is a stop,
w, which preventsthe crank from being turned
to the right from the position seen in Fig. 1
by the effort of the spring S, the said stop com-
ing in contact with the link L. when the crank
T is in a position a little past the vertical to
the right,as seenin IFig. 1, with the pin G down-
ward. |

The object of using the crank T 1sthat all ten- |

sion may be removed from the spring i3 when
the press is at rest with the fly If in the posi-
tion seen in Ifig. 1, for it may be required to
place the fly I in a position away from the cyl-
inder without moving the press, for purposes
requiring access to the cylinder. The opera-
tion of thus releasing the fly I from the ac-
tion of the spring S is momentarily effected

G, thereby moving said pin to the left from
the position seen in Fig.1.. The fly, it thus
thrown over upon the fly-board, or upon the
pile of paper upon said board, will there re-
main motionless until the spring S be again
thrown into action, as described.

The operation of the invention is as follows:
The crank-pin p being so adjusted in the slot

' that in describing any are, O/, (less than a

whole revolution of the crank,) of sufiicient
length for the necessary throw or vibration of
the fly I from the stop R to the table f and re-
turn, (the double belt B during this operation
being both unwound and rewound upon the
involute pulley I,) said pin, through the re-
maining arc O of its revolution, will permit
the lv ' to remain at rest upon the stop R.
During this interval of rest the sheet is deliv-
ered by any well-known mechanism from the
cylinder C to and upon the fly I¥, the belt B

| during this time becoming slackened up, as

shown by the dotted linesin Fig.1. Upon the
arrival of the crank-pin p at the point 2 of its
rotation in the direction indicated by the ar-
row, the belt B becomes again tightened and
effects the delivery motion of the fly over to
the fly-board £, whence it returns to i1ts rest or
stop, therod R, {by the means below described,)
by which time the erank-pin will have arrived
at the point 1 of its revolution, when the belt
B again commences to slacken, as before de-
scribed, and another sheet is received from the
cylinder upon the fly F.

In the operation just described of unwind-
ing the belt B from the large involute-shaped
pulley I, and thereby throwing the fly forward
to effect its delivery, the chain D 18 necessa-
rily wound upon the small involute-shaped pul-
ley ¢, before described, which pulley 1s so pro-
portioned that the resistance caused by the re-
action of the spring S, to which the chain 1)
is attached, remains practically equal at all
points of the arc described by the fly I¢. 1t
can now be readily perceived that the retarn
of the fly after its delivery, as just described,

will be promptly effected by the reaction or re-

verse action of the spring S in unwinding the
chain D from the small involute pulley <. The
large involute pulley I 18, however, so propor-
tioned that when the fly It is approaching 1ts
rest R near the termination of its return-stroke
it shall be eased down upon said rest without
violence or noise, said pulley at such time tak-
ing up the belt B fast enough to cause the ter-
minal return motion of the fly under the reac-
tion or retraction of the spring S to be very

slow.

From the construction of the involute pal-
ley I it is obvious also that the greatest strain
is brought upon the belt 3 by the pull of the
crank p when the fly is about completing its
delivery-stroke; but the yielding character of
the increasing pile of paper upon the fly-board
and the very slight further travel of the fly
after reaching the top of the pile prevent un-

by the pressure of the foot upon the long pin | due pressure upon the pile by the fly. Insert.
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ed 1n the lower strand of the double belt B is ; provement in sheet- delivery apparatus for

a short spring, S/, whose pressure imparts a
eertam degree of elastmty to the belt under
the fol]owm o conditions of service: While the
fly I is dehvermg a sheet of paper to the fly-
board f the belt B and the spring S’ are both
under a tension due to the force of the crank’s
pull upon the belt in moving the sheet upon
the fly against the resistance of the air, which
resistance rapidly approaches zero when the
delivery-throw of the fly is about to terminate;
hence, said tension being thus removed, the
spring contracts. But when the fly 1eeehes
the pile of paper upon the fly-board, as the pile
Increases 1n height, tension 1s agein brought
apon the belt B and spring S’ by the contin-
ued pull of the erank upon the belt B against

the slight resistance of the growing pile to the

further advance of the fiy, WlllCh resistance,
however, will not be materially greater (owing
to the yielding of the pile) than that just pre-
viously offered by the air to the delivery-pas-
sage through it of the sheet nupon the fly. Both
of said resistances, it will be observed, though
offered through a long lever—the fly itself—
are opposed by the pull of the erank p upon

the belt B only through a short lever formed.

by the minimum radius of the involute pulley
I; hence all strains in practice brought upon
the belt B are amply provided for by the elas-
ticity of the spring &/, which can yield sufii-
ciently to any ordinary resistance with which
the fly may meet and effectually assist in pre-
venting its too great pressure upon the pile
of prmte{l sheets

It is obvious that the double involute pulle3
I 2 may be separated into two pulleys, each sit-
uated at opposite ends of the shaft ‘W, should
such change of position 1n any case be more
convenient in the practical operation of the ma-
chine. From the construction and operation of
the invention as abovedescribed, it will be per-
ceived that the velocity of the fly in either di-
rection remains unchanged, either with or with-
out a sheet of paper upon it; therefore the fly
cannot slam uapon the pile of sheets from any
failure at any time to receive a sheet upon i,
and the pressure exerted by the fly upon the
pile of paper upon the fiy-board f1s so slight,
as fullyexplained, as to be insufficient to cause
offsetting of ink from one sheet to another.

Having thus fully desecribed my said im-

printing-presses as of my invention, 1 claim—

1. In a printing-press adapted to operate
the fly thereof, the combination of the follow-
ing-named elements an involute-shaped pul-
ley or pulleys, a looped belt, a cranlk, a return-
ing-spring, and chain orba.nd, all armnged and
operating substantially as and forthe purposes
set forth.

2. In a printing-press, secared to a ﬂy shaft
or frame, reversed involute-shaped pulleys, re-
spectively provided with an enwrapping belt,
strap, or chain, by means of whose reciprocal
winding and unwinding said pulleys are oper-
ated, thereby impar tmﬂ* angular motion in op-
p031te directions to said ly-shaft, substantially
as and for the purposes set forth |

3. In a printing-press, in combination with
an involute-shaped pulley, I, secared to a fly
shaft or frame, as described, a looped belt, B,
and crank p operating said pulley, substan-
tially as and for the purposes set forth.

4. In a printing-press, in combination with
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an involute-shaped pulley, 4, secured to a fly -

shaft or frame, as described, a spring, S5, oper-
ating said pulley by means of an interposed
chain, cord, or band, substantially as and for
the purposes sef for th |

5. In a printing-press, secured to a fly shqft
or frame, an involute- shaped pulleyand an en-
wrapping looped belt, provided with an exten-

sion-spring, in combination with meauns to un-

wind said belt from said pulley, whereby angu-
lar motion 1s imparted to said fly-shaft in but

one direction, substantially as and for the pur-
poses set torth.

6. In a printing-press,a returning-spring, S,

adapted to operate a fly shaft or {rame, as de-

scribed,in combination with areleasing-crank,
T, snbstanmlly as and for the purposes set
fmtll

7. In a printing-press, in combination with
a fly shaft or frame having secured thereon in-
volute-shaped pulleys I 4, a looped adjustable
belt, B, connected to a crank, p, a returning-

Spriug, >, & chain or band, D, aml a releasing-

crank, T, substantially as 'md for the purposes

set forth
JOHN T. HAWKINS.
Witnesses: | -
- Horatio C. KING,
R. FRANCIS WHEELER.
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