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. 1o all w?wm it mar J CONCETI;

Be it known that I, Howarp M. BARBER, a
citizen of the United States and a resident of
- Stunington, in the county of New London and
5 State of Connecticut, have invented a new and
" useful Improvement in Sheet-Delivery Mech-
~anism for Prmtmg—Machmee of WhICh the fol--

. lowing 1s a specification. = -

' The object of thisinvention is to prowde, in

10 a printing-machine, for the delivery of the
printed Sheet either side upwarcl as may be
desired; and to this end the invention consists
in certem novel devices and combinations here-

inafter described and claimed, including an

15 oscillating fly for the delwery of the sheets

- upon a su1ta,ble receptacle, as a receiving-ta-
“ble, with their freshly - printed sides clown—-
ward and a sheet-carriage which has a recipro-

cating or to-and-fro motion between the im-

pression-cylinder and such receptacle for the

delivery of the sheets upon such receptacle
- with their printed sides upward. -

Figure 1 is a side elevation of a two- revo-

| lutlon printing-machine having applied to it

25 an oeelllatmcr fly and a reciprocating sheet-

20

carriage for 1nterehan0‘eeble use aecorclm to
"~ my invention and. showmg the ﬂy-dehvery in .

- operation; Fig. 1%, a side view of gearing for
operating the ﬂy-delwery Fig. 2, a plan Cor-
responding with Fig. 1; Fig. 3 a lOIl‘J"ll}lJCllIlELl
vertical sectional view taken a,bout in the liné

3 4 of Fig. 2, showing the fly operative; Fig.

4, a sule elevemon of the machine with the
I‘BCIDI’OC&HHG‘ carriage operatwe., the fly being

35 then taken away; Fm , & longitudinal sec-

tional view taken in the lme 34 of Hig. 2 and

~showing the carriage operative;- Fw‘ 5%, a
loncrltuamal seetlonel view of the reciprocat-

- 1ng carriage and of 1ts contained endless-tape
40 cerrier; Fig. 6, a longitudinal view of a shaft
which serves to: operate both the fly and the
“carriage, the gearingonsaid shaft being shown

In sectlon.

45
' after described. Fig. 7 is a side view, partly

1n section, of the gearing for ClI'IVII]C" the tape-

carmer, Flo' 8, a plan correspondmg with

tapes 37,
Fw 6"“' represents a transverse |
~ section of emd shaft and a face view of a pul- pert of the receiving-table 99 in bearings 52

ley and clutch thereon, which will be herein- |
‘tached in the usual or any suitable way.

| Fig. 7; Fig. 9, a horlzontal section of por-
‘tions of Sa1d gearing.

‘resent vertical sectlons ta,ken Iespeetwely, in
the lines 10, 11, 12 of Fig. 8.

- Higs. 10, 11, 12 rep- 50

- 20 deswnetes the main fre,mmg of the ma-~
chine; 21, the impression-cylinder; 22, the ta-
ble for receiving the sheets from the delwery 55

| apparatus, said table being stationary at a
_smteble distance in front of the cylinder.

On the tops of the cylinder journal-boxes
23 are brackets 24, which support the rod or
shaft 25, carrying the stripping-fingers 26, 6o

‘and in which are the bearings for the two
shafts 27 of the usual delivery-pulleys 28.

The lower one of the shafts 27 derives con-

‘stant rotary motion in the usual way from the

gear 29 on the cylinder through a gear 30, 65
whmh turns on a stud 31, earrled by one of

‘the brackets 24, said gear 30 gearing both

with said gear 29 and Wlth a gear 32 on the

‘said shaft 27 of the lower delwery pulleys 28.

The reciprocating sheet-carriage consists, 70

‘as shown in Figs. 2, 3, 4, 5, 5%, of perellel side

bars 33 and a connectmcr cross-bar 33%, the

said side bars being furmshed with rollers 44
‘which run on stationary ways 45, SUpperted |
partly on brackets 46, carried by the main 75

framing 20, and pertly on stands 47, erected.

~on the f10nt part of the recewmﬂ*-table 29,
The said ways 45 are represented as having a
slight downward inclination from the cylm—

der toward the receiving-table. The said side 8o

“bars 33 have on the1r lower edges teothed

racks which engage for the purpose of im-
parting the reciprocating motion to the car-

riage with toothed gears 48 on a-horizontal
i Sheft 43, supported in -fixed bearings 50* in 85
stands 50 on the main framing.

| The said car- -
riage contains the endless—tape carrier, which
consists of two transverse shafts 34 30, pro-
vided with pulleys 36, on Whlch run the
90
51 1s the fly-shaft, arra,nweél over the rear

on the stands 50 end having the fingers 53 at-
The

‘said shaft 51 is driven from a sleeve 57 (see 95
_Fwe 1* a,ncl 6) on the sheft 43, herembefore |
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_ nently fastened on the sleeve 57, and the pin-

20 ¢

.30

35

2

mentioned as driving the carriage, and for
that purpose it is geared with said shaft by a
gear 54 and pinions 55 56, the said pinion 56

being on the sleeve 57 and meshing with the

pinion 55, which runs loosely on a fixed stud
58 on one of the stands 50 and meshes with

the gear 54. The said sleeve 57 derives the

necessary movements in opposite directions
alternately for operating either the carriage
or the fly, as may be required, from a recip-
rocating toothed rack-bar 59, which slides 1n
a stationary guide 59, secured on the fram-
ing 20 and which meshes with a pinion 60

(see Figs. 1, 4, and 6) on the sleeve 57. As
shown 1n FlU' 6 the gears 48 for driving the

carriage are permanentlv fastened to the shaft
43, the pinion 56 for driving the fly 1s perma-

ion 60 is keyed firmly on the sleeve, which,
together with said pinion, are attached to the
shait 43 in such manner as to be capable of
being fastened thereto for driving the carriage

or llberated therefrom when the fly and not

the carriage is to be used, as will be herein-
after fully explamed The device (represent-
ed in Fig. 6) for thus securing the pinion and
sleeve to the shaft consists in a collar 61,

pinned permanently to the shaft by a pin 62
- and secured to the pinion 60 by screws 63,

which are removable to liberate the shaft
when the fly and not the carriage is to be
used, the fly being driven by the sleeve 57
and pinion 56 without any operation of the

" shaft.

For the purpose of giving the rack-bar 59
such a reciprocating movement as will start

 the carriage or fly without shock I employ an

40

intermittently-operating crank 65 68 69 on
the shaft 64, which corresponds with the cam-
shaft commonly employed for operating the

" fly in a fly-delivery and which makes one revo-

lution for every two of the two-revolution im-
pression-cylinder, the operation of said crank

and the intermissions of its operation being
controlled by a stationary cam 66, which 1s
fastened upon the framing 20. The arm 65

of the said crank, Whlch is fast on the shaft,
is formed, as Shown in Figs. 1 and 4, with a

slot 67 I'&dl&l to its shaft, a,nd to thls slot is

fitted a slide 68, which carries the crank-wrist

" 69, which is connected with the rack-bar by

the rod 70. The said slide carries also a roller

B 68%, which runs in the groove 71 72 of the cam

| 55

66. The upper portion 71 of this grooveis in

the form of the arc of apprommately two hun-

dred and forty degrees of a circle concentric

~ with the shaft 64. The lower portion 72 of

said groove is approximately of the form of

- an arc the radius of which 1s equal to the

60

length of the connecting-rod 70 and which is

| _struck from the lowest point at-which the con-
nection 70" with the rack-bar is desired to
" reach. As the crank revolves while the roller

66" runsin the part 71 of the cam-groove which

65 is' concentric with the shaft the wrist has its

_the exterior of which the said pulley 42 1s

757,248

full throw, and it produces the full stroke of
the rack- bar upward and downward, and so
produces the forward movement of the car-
riage or the fly, whichever is in use, toward
the receiving-table and its return movement

‘toward the cylinder; but while the rolleris in

the part 72 of the cam-groove the crank is in-
operative—that 1s, the rack - bar having no

70

movement the fly or the carriage, whichever

is in use, remains for a time at rest after its
return movement—and as the roller turns the
rounded corners between the parts 71 and 72

of the cam-groove cause the crank-wrist to
pass into and out of its operative position so
~oradually as to stop or start the carriage or

fly without shock.

To drive the endless—tape carrier 34 35 36
37 within but independently of the recipro-
cating carriage, there is provided an endless
belt 49, (see Figs. 2, 3, and 5,) which derives
motion from a pulley 38 on the shaft 27 of the
lower delivery-pulleys 28, t
ning over a pulley 39 on "the front-tape pul-
ley- sha,ft 35 for thereby driving the tapes and
running thence over an 1dler-pulley 40, turn-
ing on a ﬁxed stud 41 on the rear part of the car-
riage, thence around an idler-pulley 42, (see
FIU'S 5, 6, and 6%,) which is represented as car-
ried by the shaft 43, though it might turn on a
Speclallv-prowded fixed pivot, and thence back

toitsdriving-pulley 38. It will beseenin Figs.

2. 8,-and 5 that the said belt makes four loops,
one around the pulley 38, an upper one around
the pulley 39, alower one around the pulley 42,
and an mtermedlate one around the pulley 40,
The said pulley 42 is free to turn on the said
Shait in the direction of the arrow shown near
it in Figs. 5 and 6%, but prevented from turn-
ing in the other dlrectlon by any suitable de-

‘tent. The detent represented consistsof a hub

80, which is fitted to the shaft 43 and upon
(tted
and in the periphery of which there are, as
shown in Fig. 6%,

said hub 80 is held stationary by an arm 82,
which projects from it and which 1is fastened

by a screw 83 to a stud 84, secured in the ad-

jacent stand 50. A collar 82:‘._, which is shown
in Fig. 6 secured to the hub 80 by screws 83~
for holdmcr the pulley 42 in its place, i1s omit-
ted in Flcr 6* to expose the ratchet-clutch to

view. The purpose of the above-described de-
tent will be rendered intelligible by the de-

seription which will be presently given of the
operation of the reciprocating carriage.

It 1s to be understood that the endless-tape
carrier 1s Operatwe within the carriage both

‘when the fly is used and when the reciprocat-

ing carriage is used for delivery; but its oper-
ation differs in the two cases. In thecase of ihe

fly -delivery when the carriage remains sta-

tionary in its position near the cylinder the
tapes run continuously, their only duty being
that of receiving the sheets from the delivery-

75

30

the said belt run-

Qo0

95

L O«

10!

a number of ratchet-hke
notches containing antifriction-balls 81. The

1IC
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- wheels 28 and taking them to the proper posi-
tion over the fly while the latter 1s thrown
“back ]J;nd_er or between them. In the case of

the carriage - delivery when the carriage has

its to-and-fro motion between the cyhnder and

'receiving-table and a rest at its position near
" the cvlmder the tapes run forward within but
“independently of the carriage, while the latter
~ remains at rest. Then while the carriage runs

{o

forward to its position over the table the tapes
remain stamon&ry within it, and then while

the carriage returns toward the cylinder the

tapes again run forward within it,and so carry
the sheet out from it, léaving the latter free
to drop upon the table

These two different
operations of the tape-carrier are produced by
gearing and clutch mechanism, which is only |

- partly shown in Figs. 1, 2, 3, and5 but more

20

fully,on a larger qcale in. Fms 7,8,9,10,11,12,

and which mcludes the oears 30 and 39 and

the pulley 38, herembetore described. This

gearing and clutch mechanism will now be de-
scrlbed The gear 32 is keyed fast to the shaft

- 27 by a key 39% Fig. 9, and meshes with a

‘gear 85, which runs loosely on a fixed axle,

Wh]Ch in this instance, is the stripper- Sh&ft

25. "On the hub of this - gear 85 there runs a
~ gear 86, between which and the said gear 85

- there is a ¢l utch 36%, which couples said gears

30

35

so that 85 carries 36 only in the direction of
the arrows shown opposite them in Figs.10,11,

12.. The gear 86 meshes with a gear 87 Wh1(3h~
" is looseon the shaft 27. The gears 32 87 are of -
- corresponding size; but the gears 85 86 have
different numbers of teeth. In the example

- shown the gear 86 has one tooth less than 85.

40

The said gear 87 carries on its outer face: a

clutch 88 ( see Figs. 9 and 12) in the form of

an elastic ring WhlGh has an opening 89 at
one point of its periphery and which is re-

ceived in an annular groove 90 in the inner

tace of the belt—pullev 38. . This clutch-ring,

which is attached to the gear 87 by a screw
91, has normally an external diameterslightly

smaller than the outer wall of the groove 90,

~as shown in Fig. 12, that it may be suﬂicmntly
 loose therein to make it inoperative; but for

~the purpose of expanding it to couple the pul-
ley to t
the said

the gear 87 there is inserted through
gear a pin 92, which has a ﬂattened

~ head Whlcll enters, as shown ; in Fig. 12, into

~ the opening 89 of the clutch- -Ting.

- turning of this pin 92 on its axis its head op-

....55

60

65

- erating within said opening 89 so expands the
Ting that it fits tightly enough in the groove
90 of the pulley for the gear 87 to drwe the
latter at the proper times, as hereinafter ex-
. p]amed

For.the purpose of so turning the
pin 92 1t has securely a
which carries a tmck—rol]el 94. which enters

~the groove of a cam 95 (see. Fws 9and 10)on

- the outer face of the gear 32, Wthh is l{eyed_
to the shaft 27. _
~ When the fly- de]wery 18 used a,nd the car-

riage remains statlonary in front of the cyl—

BV the

fixed to it an arm 93,

inder, the croqs—ba,r 33:’C of the carriage serves
a3 the back-rest for the fly. For this. delivery
the shaft 43 is liberated from the sleeve 57,
Fig. 6, by taking out the screws 63, and the
pulley 38 1s fastened to the shaft 27 by any

screw 96, (shown in Fig. 8)—and the gears 85
86 87 then run loosely without effect, “the dif-

ference between the gears 85 86 being com-

pensated for by the cluteh 86%. The upper
and lower loops of the driving-belt 49 then
occupy the positions shown in Fig. 3, being
of nearly equal length, and the middle loop is
very little shorter. The belt then simply
runs continuously on the pulleys 88 39 40 49

|-1n the direction of the arrows shown near it

in Fig. 3, and the tapes run forward continu-
ouslv in. the carriage toward the receiving-
‘table. All that has to be done to change to
the carriage-delivery is to .take out the fly
from 1its beal ings- 52 to fasten the sleeve 57,

70

for example, by a set~

75

8o

Fig. 6, to the shaft 43 by the screws 63 and -
to loosen the pulley 38 fromitsshaft 27. The -
said pulley 88 then receives its motion for -

driving the beltin the direction justdescribed

from the gear 32 through the gears 85 86 87 and

clutch 88. This motion then only takes place

while the carriage is at rest in front of the cyl-
‘inder for receiving the sheet, the clutch 88 then
being in Operatmn as her einbefore described.

Just before the carriage begins its forward
movement the clutch 88 liberates the pulley
33, which then ceases to drive the belt, and
althou oh as the carriage runs forward, asitis
represented as doing in Fig. 5, the portion of

| the belt between the pulleys 42 and 41 runs

95

100

toward pulley 39 over pulley 88, which is now
free to revolve on shaft 27 with a tendency to

slacken and stop travel of tapes, but not to

drive them in opposite direction by said pulley
39, because the friction of the carrier in the
‘carriage is more than the friction of pulleys
44 and 38 on their said bearings, which are
shafts 27 and 43. Hence as the tapes do not
run in the carriage, but only travel with it,

105

ITO

the sheet simply hes upon them until the car- .

riage completes its outward movement. Dur-
1ng the time that the carriage is returning to-
Wa,rd_ the cylinder the: c]utch 88 still Ie‘wes_
the pulley 38 disengaged, and although this
movement of - the carriage might develop a
tendency to move the belt in the opposite di-
rection to that before described such move-
‘ment is prevented by the detent shown in Fig.
6* and the pull of the pulley 40 on the inter-
mediate loop of the belt formed between the
pulleys 42 and 39 draws the belt tightly to
and over the pulley 89 and causes it to turn
the said pullev, and.so move the tapes forward
within the carriage-as the latter runs back to-
ward the cyhndel By these movements of

115

120

125

the carriage and tapes the sheet is run out .
| from the carriage and left free to drop to the
dehvery-table |

It Wlll be understood that in the use of the

130
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‘carriage-delivery those movements of the end-

less carrier in the carriage which take place
while the carrier is at rest near the cylinder
for the reception of the sheets are only neces-
sary during the alternate revolutions of the
impression-cylinder. Itis forthatreason that
I proyide a clutch of suitable kind—such as
88, for example—for engaging the belt-driv-
ing pulley 38 with its driving-gear 87 and

means—such, for example, as those 1llustrated

in Figs. 8, 9, 10, 11, 12—for producing and

- maintaining such engagement during a suit-

15

tion of each of its revolutions to expand and.

20

39

35

able portion of every other revolution and
the disengagement during the intervening
revolutions. To effect this, the cam 95 1s so

formed and proportioned that by its action on

the pin 92 1t operates during a ‘suitable por-

tighten the clutch 88 and during another por-
tion of each of its revolutions to permit the
contraction and loosening thereof, and the
differential gears 85 86 are so proportioned
that the gear &7, which carries the clutch-

spreading pin 92, will lose a half-revolution

relatively to the gear 32, which carries the pul-
ley-clutch 88, for each revolution of the im-
pression-cylinder or a whole revolution dur-
ing each complete cycle of the press. The
Several oecars above described are of course
all so proportioned to each other and to the
gear 29 on the cylinder as to give the proper

number of revolutions to the pulley.

What I claim as my invention 1s—

1. In a printing-machine, the combination

of an impression-cylinder, a receptacle for
printed sheets, a reciprocating sheet-carriage

~and stationary ways therefor betweensaid cyl-

40

mder and receptacle, a fly arranged. between
said cylinder and receptacle, an “endless car-

rier common to both said sheet-carriage and

said fly for receiving sheets from the cylin-
der, and means for operating said carriage,
carrier and fly whereby sheets may be deliv-
ered printed side up by the carrla,ﬂ"e or printed

_51(:16 down by the fly.

2. In a printing-machine, the combination
of an impression-cylinder, a receptacle for

- printed sheets, a reciprocating sheet-carriage

55

and stationary ways therefor between said cyl-
inder and receptacle, a fly arranged between
sald cylinder and receptacle, an endless car-
rier in said sheet-carriage for receiving sheets
from the cylinder, and means for operating
said carriage, carrier and fily whereby sheets
may be delivered printed side up by the car-
riage or printed side down by the fly.

3. In a printing-machine, the combination

of an i1mpression-cylinder, a receptacle for

- printed sheets, a reciprocating sheet-carriage

6o

and ways therefor between said cylinder and
receptacle, a fly arranged between said cylin-
der and receptacle, a Sh&ft and gears thereon
one for driving the carriage and another for
operating the fly, and-means for fastening

757,248

one of said gears to said shaft and unfastening
it therefrom to render the carriage operative
or inoperative.

4. In a prmtmﬂ'-machme the combination
of an impression-cylinder, a receptacle for
printed sheets, a reciprocating sheet-carriage
and ways therefor between said cylinder and
receptacle, a fly arranged between said cylin-
der and receptacle, a shaft and a sleeve capa-
ble of turning thereon, means. for producing
rotary motion of said sleeve in opposite di-
rections alternately, a gear fast on said sleeve
for operating the fly, gearing fast on said shaft

65

7 C

75

for operating the carriage, and means for

fastening said sleeve to said shaft and un-
fastening it therefrom according as the car-
I‘I&U‘B or the fly 1s to be operative.

. In a printing-machine, the combination
of an impression-cylinder, a receptacle for
printed sheets, a sheet-carriage having a to-
and-fro movement between said cylinder and
receptacle, an endless carrier in said carriage
for the reception of sheets from the cylinder,
a pulley in gear with and deriving rotary
motion from the cylinder, a pulley on one of

the shafts of the endless carrier, an idler-

pulley on the carriage, an idler-pulley and a.
pivot therefor in fixed position, and a driv-
ing-belt for sald tapes running on the four
pulleys. |

6. The combination with the impression-
cylinder, the reciprocating sheet-carriage and
the endless carrier in said carriage, of a pul-
ley in gear with and deriving motion from the
cvhnder a pulley on one of the shafts of the
endless carrier, an idler-pulley on the car-
riage, an 1dler-pulley and a pivot therefor in
a fixed position, a detent for the latter pulley
to restrict its rotation to one direction, and a
belt running on the several pulleys for driv-
ing the carrier within but mdependently of
the carriage.

7. Ina prmtmO‘-machme, the combination

with a shaft for operating the sheet-delivery,
a gear on sald shaft and a rack engaging with
sald gear for giving it a rotary motion in op-
posite directions alternately, of a rotary shatt,
a crank on sald shaft, a connection between
sald crank and rack, and means for rendering
sald crank inoperative during a portion of its

revolution for holding the sheet-delivery de-

3¢

0C

935

IC

IC

II

LI

vice staionary at the end of its backward

movement. -
8. In a prmtmﬂ'-ma,chme the combination

with a shaft for operating the sheet-delivery,

a gear on sald shaft and a rack engaging with
said gear for giving 1t a rotary motion in op-
posite directions alternately, of a crank-shaft,

shaft, a connection between the crank-wrist
and rack, and a stationary cam with which
said wrist engages for controlling its move-

ments to produce the forward and backward

12

“a crank-arm on said shaft, a crank-wrist ﬁtted |
-to move within said arm toward and from its

I2
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" movements of the sheet-delivery device and

IO

to hold said device stationary for a time at
the end of its backward movement. -

9. In a printing-machine, the combination
with a shaft for operating the sheet-delivery,
a gear on sald shaft and a rack engaging with
sald gear for giving it a rotary motion in op-

‘posite directions alternately, of a crank-shaft,
‘a crank-arm on said shaft, a crank-wrist fitted
to move within said arm toward and from its

shaft, a connection between the. crank-wrist

and rack, and a stationary cam with which

sald wrist engages for controlling its move-

- ments to produce the forward and backward

20

~ Inder, gearing between the latter pulley and
‘the cylinder, a belt running on said pulleys

‘movements of the sheet-delivery device, the
- gradual stoppage of said device at the end of
~ 1ts backward movement and the gradual start-
1ng of said device on its forward movement. |

10. In a printing-machine, the combination
with the impression-cylinder and an endless

delivery-carrier, of a pulley on said carrier

and a pulley between said carrier and the cyl-

for driving said carrier, and means for en-

gaging said gearing with the cylinder and dis- |

o

engaging 1t therefrom during alternate revo- -

lutions of the cylinder. ° . y
11. In aprinting-machine, the combination

‘with the impression-cylinder and a sheet-re-
ceptacle for printed sheets, of a reciprocating

sheet-carriage and an endless carrier therein
between said cylinder and receptacle, means
for giving said carriage a to-and-fro motion
between the cylinder and said receptacle and

a rest while at that end of its movement when
| 1t i1s nearest the cylinder, a pulley and belt

for driving said carrier in the carriage, gear-
ing between said pulley and the cylinder for
driving said pulley and belt, and clutch mech-
anism for engaging said gearing with the cyl-
inder while the carriage is so at rest, and dis-

engaging it at other times.
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In testimony that I claim the foregoing as

my invention I have signed my name, in pres-

ence of two witnesses, this 26th day of June,
1903. B ' |

: 'HOWARD M. BARBER.
 Witnesses: | . -

AL R, STtunman,
- FreEDK. L. HawLw.
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