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To all whony it may conceriv:

Je it known that 1, THOMAS A. BRIGGS, of
Arlington, in the county of Middlesex, in the
State of Massachusetts, have invented new
and useful Improvements in Paper-Feeding
Machines, of which the following, taken 1n
connection with the accompanying drawings,
is a full, clear, and exact description.

This invention relates, chiefly, to the class
of paper-feeding machines which require the
paper to be piled on the supporting-table in
such o manner as to cause each successive
overlying shect to project with its advance
edge beyond thatof the subjacentsheet,which
pile is successively moved toward the deliv-
ery end of the paper-supporting table by end-
less helts running lengthwise of said table
and carrying said pile.

My present invention consists, chiefly, In
improved means for expeditiously and reli-
ably feeding the successive sheetssingly from
the pile carried on the supporting-table; and
the invention also consists in simple and effi-
cient means forimparting at the proper times
the requisite motion to the eonveyers, which
adyvance the pile of paper toward the delivery
end of the supporting-table; and the inven-
tion furthermore consists in certain novel fea-
tures of the details of the feeding mechanism,
ashereinafter fully deseribed,and specifically
set forth in the claims.

In the accompanying drawings, Figure 11s
a plan view of my improved paper-feeding
machine in connection with a paper-folding
machine. TFigs. 2,3, and 4 are enlarged ver-
tical longitudinal sections, respectively, on
lines X X, Y Y, and Z Z in Fig. 1. The dot-
ted lines in Fig. 4 merely indicate the attach-
ment of the paper-feeding devices located

back of the plane in which said figure 1is
taken. TFig.5isanenlarged plan view of the

mechanism for transmitting motion from the
driving-shaft to the feed-machine. Ifig. 0 1s
a side view of the same. Fig. 7isa detached
longitudinal section of the adjustable con-
nection of the feeding-finger shatt to its sup-
porting-arm. Tig. 8 is an enlargedside view
of one of the paper-pushing fingers, and Figs.
9 and 10 ave sections at 8 S and 9 9. Fig. 11
is a detail perspective view of the automatic
feed-controlling devices; and Ifig. 1218 a ver-
tical longitudinal sectional view of the feed-

ing-finger and feed-roller, showing the same
in their rearmost positions.

A represents the table upon which the pa-
per to be fed is piled, so as to cause the suc-
cessive top sheet to project with its advance
or front edge beyond that of the next under-
lving sheet, as indicated in Fig. 3 of the draw-
ings. -

B denotes the main paper-conveyer, con-
sisting of an endless belt running on pulleys
« ', which are fastened to shafts 0’ b7, ex-
tending across opposite ends of the table A
and mounted in suitable bearings in the sides
of the frame of said table. |

In front of the shaft {’ and parallel there-
with and in a higher plane is another shaft
D, also journaled in the aforesaid sides of the
frame. Onthislattershaftareloosely mount-
ed a plurality of pulleys ¢, which are con-
nected by short belts B’ B’ with pulleys ¢, fas-
tened to the shaft ’. Said belts ascend from

the plane of the top of the main belt B and

form a slanting abutment for the front of the
pile of paper carried on said main belt, which
has frictional hold on the pile of paper to
carry the same forward when said belt is In
motion. This motion is intermittent and de-
rived from the main driving-shaft /v by mech-
anism hereinafter described, and the action
of which is controlled automatically by the
paper in process of being fed in the following
manner: Back of the shaft ' and parallel
therewith is a rock-shaft e, mounted in bear-
ings in the side bars of the table A. To op-
posite ends of said rock-shaft are fastened
aring ¢ ¢, the free ends of which are formed
with journal-bearings, in which is mounted a
shaft 2, to which the feeding-fingers 5 5 are
attached. The rock-shaft e receives 1ts mo-
tion by the oscillaiion of an arm ¢”, attached
to one end of said shaft and connected to the
pitman or eccentric-rod f of an eccentric 17,
attached to the counter-shaft ¢, which re-
ceives rotary motion from the driving-shatt
I, by suitable gears i’ i’. The arrangement

of the driving-shaft and the means for im-
parting rotary motion to the same depend on
the character of the machine to which the
feeding mechanism is connected. Said paper-
feeding machine is adapted to be connected
to either a paper-folding machine, as shown,
or to a printing-press, and almost any me-
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chanic conversant with that class of machines
can readily devise a plan for transmitting
motion from the folding-machine or from the
printing-press to the aforesaid driving-shaft,
either by sprocket-wheels and chain or by
shafting and gears, so as to cause the feed-
mg-machine to operate in harmony with the
machine or press to which it is connected.
One of the arms ¢’ is formed at its lower
end with a forward extension ¢'’, to the free
end of which is pivoted a roller ;. In front
of this extension is alever D, mounted loosely
on the shaft 4’ to which is fastened a ratchet-
wheel 3. A pawl D'is connected to the lever

and engages the ratchet-wheel and thus turns

the shaft when the rear end of the lever D is
The
turning of the shaft 0’ with the pulleys ¢’ ¢’
attached thereto propelsthe belt B, and there-
by moves the pile of paper toward the deliv-
ery end of the table A. To controlthis move-
ment to accord with:the speed of feeding the
sheets from the pile, a shaft & is interposed
between the front shaft 0 and shaft §’ and
parallel therewith. Said shaft % is pivoted
to the side frame of the table A and has fas-
tened to if, at or nearthe center of its length,
an upwardly-extending arm: [, to the free end
of which is connected a forwardly-extending
plate {', supported with its top in: the plane of
teeding, preferably by a subjacent roller d,
mounted on the front shaft o and provided
with a. circumferential groove for the recep-

tion- of the aforesaid plate, as shown in Fig.

5 of the drawings, in. which the groove is in-
dieated: by dotted lines. To the end of the
shaft & is fastened an arm %', the free end of
whieh is bifurcated and straddles a pin %' on
the end of the lever D nearest the front shaft
b, as shown in Fig. 4 of the drawings.

Inasmuch: as each of the successive top

sheets of the pile lies with its front edge far-
ther from the top of therollersR’' R/, as shown
In If1g. 3 of the drawings, the feeding-fingers
> o lose in time their hold on the top sheet un-
less the pile of paperis moved forward. This
is- effected automatically and at the proper
time by mechanisms controlled by the finger
C, which is attached to the same shaft 2 to
which the feeding-fingers 3 are attached, and
thussaid feed-controlling fincer moves in uni-
son back and forth with said feeding-fingers.
In the path of the free end of the controlling-
finger Cis-the plate ', which is provided with
a notch or shoulder (" in its top. So long as

the pile of paper is in such a position as to |

allow the feeding-fingers 3 to engage the top
sheet of the pile and push said sheet forward
onto the rollers R’ and plate I’ the feed-con-
trolling finger C is prevented from engaging
the notch [ of the plate ', and thus leaves at
rest the mechanisms employed for propeling
the pile of paper; but as seon as sufficient
sheets have been fed from the pile to prevent
the feeding-fingers 3 from obtaining the req-
uisite hold on the top sheet to push the same
forward the plate [’ becomes exposed, so as

to lift the forward end of the lever D.
~opposite end of this lever is thereby corre-

1n Fig. 2 of the drawings.
“side rail is pivoted a lever n, one end of which
| engages the under side of the bridge I, and
‘the opposite end engages a cam 7/, fixed to the

| of said fingers the cam »' releases the
n i time to allow the bridge I and the lever
I" to drop, so as to cause the feeding-fingers

into the noteh (" in the finger !’ and in the
forward movement of said finger it pushes the
plate [’ ahead and by means of thearm [ turns

the shaft & and causes the arm k' of said shaft
The

spondingly depressed, so thatin the rearward

swinging of the arm e’ the extension e’ thereof

lifts the depressed rear end of the lever D,

‘and in this movement the engagement of the
pawl D’ with the ratchet-wheel 5 turns the
shaft 0', and thus motion is imparted to the
‘belts B and B'.
of paper forward sufficient to allow the feed-

The belt I3 carries the pile

ing-fingers 3 3 to engage the front portion of

the top sheet and push said sheet forward and
~cause the free end of the controlling-finger
‘to ride thereon, and thus prevent said finger
from engaging the notch I of the plate I/, and

thereby cause the paper-conveying belt B to
remain at rest until a sufficient number of

‘sheets are removed from the pile by the feed-
‘Ing-fingers 3 3 to allow the controlling-fin-
ger C to reéngage the plate /.
feeding-fingers 3 3 to push the top sheet for-
ward, as aforesaid, and release said sheet in
the rearward movement of the finger, I con-
‘nect to one of the side rails of the table A a
vertically-movable arched bridge I and fasten
to the supporting-shaft 2 of the feeding-fin-
~gers a lever I', which rides with its free end

T'o eanse the

on the arched top of the bridee I, as shown
To the aforesaid

counter-shatt ¢, hereinbefore referred to.

- The rotation of this cam imparts an oscilla-
tory motion fo the lever 7., which latter is
thereby caused to intermittently lift the

bridge I. The resultant lifting of the free

end of the lever I' turns the shaft 2, so as to

a0

lift the free ends of the feeding-fingers 3 3.
The cam n' is set in such a position as to pro-
duce the aforesaid effect during the rearward
movement of the feeding-fingers, and thus
cause sald fingers to be lifted out of contact
with the paper. 1In the forward movement

-

1CVer

to engage the top sheet and push the same

forward with the forward movement of said
~fngers. |

In conneection with the deseribed paper-

feeding mechanism and suitable means for

advaneing the pile of paper on its support-

‘ing-table I employ my improved means for

transterring the sheets from the feeding-ma-
chine either to the feed-board of a printing-
press or to the sheet-conveyers of a paper-
tolding machine or other machine designed to
operate suceessively on single sheets.

Ifor exemplification of my invention I have

‘shown the same in the annexed drawings as

arranged for transferring the sheets to a pa-

| to allow the free end of the finger C to drop
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per-folding machine, in which I I designate

the folding-rollers; H, the folding-blade; o o,
the tapes which carry the sheet to the fold-
ing-rollers. The means for operating said
parts being well understood by persons con-
versant with the art to which said machine
pertains, and being immaterial to my present
invention, said means need not here be shown
or described. My said sheet-transferring de-
vices consist, essentially, of the rollers R R,
which are carried back and forth over the
line of delivery of the sheet from the table A
and are rotated continually with their lower
peripheral portions in the direction of the
feeding and by frictional contact of sald por-
tions of the rollers with the sheet of paper
brought forward by the feeding-fingers 5 o
propel said sheet to the folding-machine or
other machine designed to operate on the
sheet. These rollers I designate ‘“feed-roll-
ers” in contradistinetion to codperating roli-
ers R’ R’', which latter I denominate °° carry-
ing-rollers,” inasmuch as they partly carry
the sheet in transit. These carrying-rollers
are in lines with the rollers R R and mounted
loosely on the front shaft b, and are thereby
supported with the top portions of their pe-
vipheries in the plane of the feeding.

The feeding-rollers R R arerigidly mounted
on a shaft p, which is parallel with the shaft
b and journaled at opposite ends in the iree
ends of the supporting-arms p’ p’, mounted
rigidly on the shaft b, which shaitt receives &
rocking motion, as hereinafter deseribed, and
thereby causes said arms to oscillate in unison
and swing the feeding-rollers back and forth
in ares concentric to said shaft and contigu-
ous to the carrying-rollers R' R'.

The aforesaid feeding-rollers R R receive
their aforesaid econtinuous rotary motiontfrom
the counter-shaft ¢ by means of a gear-wheel
r, fixed to said shaft and meshing with a pin-
ion 7/, mounted loosely on the shaft 6. 'l
the side of this pinion is firmly attached a
gear-wheel s, which meshes with a pinion s,
fixed to the supplemental shaft p, which car-
ries the feeding-rollers R R. The back-and-
forth swinging movement of said rollers is
effected by means of an arm#, fastened to the
shaft b and having on its free end an anti-
frietion-roller?, which travelsinacam-groove
. in the side of the disk or wheel 2', mounted
on the counter-shaft ¢ and attached to the
side of the aforesaid gear-wheel 7, as more
clearly shown in Figs. 5 and 6 of the drawings.
The rotation of this cam-wheel imparts a rock-
ing motion to the arm 7, which is transmitted
to the arms p’ p’ by the shaft 0. The belt-
pulleys ¢ and  and the rollers R* R’ belng
loose on said shaft, the rocking motion of the
latter does not disturbsaid pulleys and roliers.

Inthe operation of the machine the feeding-
fingers 3 3 push the advance edge of the top
sheet over onto the carrying-rollers R' R’ at
the same time the feeding-rollers R R are
swinging rearward to a position to bear on
the aforesaid sheet, and while the feeding-i

- § ONne

"I"I-lf‘,-
o d

oers 3 3 release the sheet and refreat to en-
ocage the next top sheet the frietional con-
tact of the revolving and immediately for-
wardly swinging rollers upon the sheet pro-
pels the latter from the feeding-machine. In
the rearward swinging movement the rota-
tion of the feed-rollersis accelerated and thus
causes said rollers to obtain a quick grip on
the top sheet of the pile when striking the
same in- said movement. In the forward
swinging movement the rotation ot said roll-
ers is slightly retarded, but this is compen-
sated for by the forward swinging movement
of the rollers. The propulsion of the sheet
by these rollers obviates the employment of

the usual reciprocating grippers and their ex-

pensive actuating mechanism,and rendersmy
improved feeding-machine specially adapted
to be connected to a paper-folding machine.

I further improve my feeding-machine by
firmly attaching a clutch-collar 4 to the shaft
9 of the paper-feeding fingers 3 and mount-
ing on the said shaft between the clutch-collar
and adjacentarm e’ a revoluble and longitudi-
nally-movable sleeve 5, which 1s provided on
the end adjacent to the clutch-collar with a
suitable clutch-face adapted to engage and
release said collar, said clutch mechanism be-
ing represented in the form of pins 7 7, pro-
jecting from the side of the clutch-collar and

entering sockets in the end of the sleeve, as.

shown in Fig. 7 of the drawings; but I donot
limit myself specifically to such construction
of the clutch, as other well-known forms will
answer the purpose. Within the sleeve 5 1s
a spiral spring 6, surrounding the shaft and
attached atopposite ends, respectively, to the
arm ¢ and end of sleeve 5. 'The spring exerts
an expansive force longitudinally and there-
by holds the clutch normally in engagement.
At the same time said spring exerts a resist-
ance about its axis, whereby the downward
pressure on the feeding-fingers 33 1s obtained.
This downward pressure can be increased or
diminished, according to the character of the
paper to be moved by the feeding-fingers, by
pushing the sleeve out of engagement with
the clutch-collar and then turning the sleeve
to wind up or partly unwind the spring, and
thus inerease or diminish the tension thereof,
as may be desired. The spring is subse-
quently retained in its adjusted condition by
allowing the sleeve tospringintoengagement
with the clutch-collar. It will thus be ob-
served that said adjustment of the engaging
power of the feeding-fingers is readily and
accurately effected. |

Another improvementinvolved in my pres-
ent invention consists in the detall construc-
tion of thefeeding-fingers 3, which is adjust-
ably mounted on its supporting-shatt, so as to
allow said finger to be set in different angles
of inclination to the plane of the feed, and
possesses the proper elasticity to render 1t
more efficient in its operation.

provide with a stout metal arm 11, formed at
end with a radially-split collar or sleeve

Said finger 1
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_portion of the arm.
between the tops of the flanges and nnder side
~of the arm to allow a limited vertical play to
the free end of the plate 17, which extends
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12, which embraces the shaft 2, and iselamped | over the aforesaid carrying-rollers and geared
to revolve in the direction of the feed, and

thereon by a screw 13,

shaft 2.. In order to allow said arm to be
raised or lowered and thusadjusted to differ-
ent angles of inclination to the plane of the
teed, I widen the groove 16 sufficiently to al-

low the key to be moved to a certain degree -

circumferentially on the shaft.
The underside of the arm 11 is formed with

-a longitudinal groove, in which 18 secured a
spring-metal plate 17 by means of a screw 18 |

passing through the plate and into the arm

near the collar 12. The free end of the arm
Is provided with inward-projecting flanges 19

19, which serve to retain the

plate 17 on said
There is sufi

icient room

some distance from the-arm and terminates

~with an upward curvature to allow a rocking

motion to the shoe 20, which carries the rub-

ber pad 21, and is connected to the under side
of the plate by ears 22, projecting therefrom

and embracing the edges of the plate.
What I claim as my invention is—

1. A paper-feeding machine comprising a
paper-supporting table, and feeders consist-.

ing of rollers carried back and forth over the

~ line of delivery of the sheets from said table

40
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and rotating continually with their lower pe-
ripheral portions in the direction of the feed-
ing as set forth.

2. A paper-feeding machine comprising a
paper-supporting table, endless belts carry-
ing the pile of paper on the said table toward
the delivery end therecof, and feed-rollers car-
ried back and forth over the line of delivery
and rotated continually with their lower pe-
ripheral portions in the direction of the feed,
as set forth.

. In combination with the paper-support-
ing table, and endless belts carrying the pile
of paper toward the delivery end of said table,
a shaft extending across the table at said end
beneath the plane of the feeding, rollers
mounted on said shaft and in contaet with
the advance edge of the sheet in process of
being fed, rock-arms mounted on said shaft,
a supplemental shaft pivoted to said rock-
arms, rollers fixed to said shaft and carried
thereby upon the top of the advance edge of
the aforesaid sheet, and gears transmitting
to sald supplemental shaft continuous rotary
motion in the direction of the feed, as set
forth. |

4. In combination with the paper-support-
ing table and conveyers moving the pile of
paper toward the delivery end of said table,
carrying-rollers under said end of the table
and in contact with the advance edge of the
sheet in process of being fed, feed-rollers

swinging backward and forward in an are

passing through a lip
14 on the collar 12 and entering a screw-
‘threaded socket in the arm. A key 15 is
clamped between the aforesaid lip and arm
~and enters a longitudinal groove 16 in the

feed-fingers pushing the top sheet between
the two sets of rollers as set forth. |
5. In combination with the paper-support-

ing table, shafts extending across opposite

ends of said table, pulleys on said shafts, belts
on sald pulleys carrying the pile of paper to-

~ward the delivery end of said table, rollers

mounted loosely on the front shaft, and feed-
rollers swinging backward and forward in an

are directly over said loose rollers and geared
to revolve with their lower portions in the di-
‘rection of the feed, as set forth.

6. In combination with the paper-support-

ing table, a shaft extending across the deliv-

ery end of said table and beneath the plane
of feeding, carrying-rollers mounted on said
shatt, rock-arms on said shaft, a supplemen-
tal shaft pivoted to said rock-arms, feed-roll-

ers fixed to said supplemental shaft, gears

o)

transmitting rotary motion to the supplemen-

tal shaft, and feed-fingers pushing the top
sheet between the two sets of rollers, as set

forth., = |
7. In combination with the driving-shaft,
paper-supporting table, and conveyers carry-

ing the pile toward the delivery end of said

table, a shaftextending across said end of the

| table beneath the plane of the feeding, car-

rying-rollers mounted loosely on said shaft
and in contact with the sheet in process of

‘being fed, rock-arms swinging in ares concen-
tric to said shaft, a supplemental shaft piv-
oted to the free ends of said arms, feed-rollers

fastened to the supplemental shaft and car-
ried thereby contiguous to the aforesaid car-
rying-rollers, and gears transmitting rotary
motion to the said feed-rollers, as set forth.
8. In combination with the driving-shaft,
paper-supporting table and conveyers carry-
ing the pile of paper toward the delivery end
of said table, a shaft extending across said
end of the table beneath the plane of feeding,
carrying-rollers and a gear-wheel all mounted

Jle

05

I0C -

105
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loosely on said shaft, rock-arms fixed to said

shatt, a supplemental shaft pivoted to the
free ends of said rock-arms, feed-rollers fas-
tened to said supplemental shaft, a pinion
fixed to said shaft meshing with the aforesaid
gear-wheel, gears transmitting motion from
the driving-shaft to the aforesaid loosely-
mounted gear-wheel, an arm fixed to the shaft
of the aforesaid carrying-rollers, and a cam-
wheel actuated by the driving-shaft and im-
parting oscillatory motion to the said crank,
as set forth.

J. In combination with the driving-shaft,
paper-supporting table and conveyers moving
the pile of paper toward the delivery end of

said table, a shaft extending across said end.

of the table beneath the plane of feeding,
carrying-rollers and gear-wheel all mounted
loosely on said shaft, rock-arms fixed to said
shaft, a supplemental shaft pivoted to the
free ends of said rock-arms, feed-rollers fixed
to the supplemental shaft, a pinion fixed to

IT5
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said shaft meshing with the aforesald gear-
wheel, a counter-shaft receiving roiary mo-
tion from the driving-shaft, a gear-wheel on
said counter-shaft transmitting motion to the
aforesaid gear-wheel, a cam-wheel and an ec-
centric fixed to the counter-shaft, an arm at-
tached to the shaft of the aforesald carrying-
rollers and actuated by said cam-wheel, a
rock-shaft extending transversely under the
paper-supporting table, a crank fixed to said
rock-shaft, a pitman transmitting oscillatory
motion from the eccentric to said crank, arms
tastened to opposite ends of said rock-shaft,
a shaft pivoted to the free ends of said arms,
paper-feeding fingers attached to the latter
shaft, a vertically-movable arched bridge, a
lever on said shaft riding on the bridge, a cam
fixed to the counter-shaft, and a lever actu-
ated by said cam and intermittently lifting
the bridge, substantially as set forth.

10. In a paper-feeding machine, the combi-
nation with the paper-supporting table, and
driving-shaft, of shafts extending across op-
posite ends of said table, a shaft between saild
end shafts, two sets of pulleys fastened tothe
intermediate shaft, aset of pulleys on the rear
shaft connected by paper-conveying belts
with one of the sets of pulleys on the intexr-
mediate shaft, asetof pulleys mountedloosely
on the front shaft and connected by paper-
conveying belts with the other sets of pulleys
of the intermediate shaft, a shaft interposed
between the front shaft and intermediate
shaft and parallel therewith, an arm fixed to

said interposed shaft, a plate on the upper
end of said arm, supported with its top in the
plane of the feeding and provided with a
notch, a rock-shaft back of and parallel with
the interposed shaft, arms fixed to the ends

of said rock-shaft, a shaft on the upper ends
of said arms, a feed-controlling finger on the
latter shaft having its free end riding on the

aforesaid plate and adapted to engage the

noteh thereof when bare of the sheet in tran-
sit, a lever engaging one of the arms of the
aforesaid rock-shaft, and acrank on the atore-
said interposed shaft actuating said lever, as
set forth.

11. In combination with the paper-support-
ing table A, rock-arms €’ ¢, the shaft 2 and
feeding-fingers 3 3 fastened to said shaft, the
cluteh-collar 4 rigidly secured to the shatt 2,
the clutch-sleeve 5 movable longitudinally
and adapted to engage and release the atore-
said collar, and the spring 6 connecting said
sleeve to the rock-arm, substantially as de-
scribed and shown.

12. In combination with the rock-shatt 2
provided with a longitudinal groove, the 1m-
proved feeding-finger 3 composed of the arm
11 grooved longitudinally on its under side
and formed at one end with the split collar

2, the key 15 inserted in the said split and
fitted loosely in the groove of the shaft, the
secrew 13 clamping the collar on the shaft and

securing the key on the arm, the flanges 19 on

the free end of the arm, the spring-plate 17
seated in the groove of the arm and retained
therein by the screw 18 and by the aforesaid
flanges, and the shoe 20 connected to the free
end of the spring-plate as set forth.

In testimony whereof I have hereunto
sioned my name this 13th day of December,

1893.
(L. 8.]

THOMAS A, BRIGGS.
Witnesses:
JOHN J. LLAASS,
C. L. BENDIXON.
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