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~River, in the county of Rockland and State

OFFICE.
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 TALBOT C. DEXTER, OF PEART, RIVER, NEW YORK.

PAPER-FEEDING MACHINE. -

SPECIFICATION forming pext of Letters Patent No. 654,445, ated July 24, 1900,

 Applioation fled June 12,1896, - Serial No. 595,873, (Nomodel)

To all whom it meay concern: -~

Be it known that I, TanBOT C. DEXTE}R, a
citizen of the United States, residing at Pearl

of New York, have invented certain new and

useful Improvements in Paper-Feeding Ma-

- chines, of which the following is a specifica-

tion. | S
- My invention relates to improvements in

10

paper-feeding machines of the buckling type,

~in which the successive sheets of paperin an

adjustably-supported pile are separated and
fed from the pile by frictional feeding instru-
ments to & printing-press, folding or ruling

machine, or other machine designed to oper-

ate npon the paper.

frictional paper-feeding machines for sepa-

20

rating and successively feeding sheets of
paper from a pile, which two classes of ma-

- chines are distinguishable ag ‘‘ paper-comb-

30
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ing” devicesor ““ true frictional feeders.” The
paper-combing feeding-machines comprise,

essentially, a feeding instrument movably

supported over a pile of sheets and having a

hard smooth engaging surface which iscaused

to slide or slip over the top sheef of the pile
for combing out and partially separating the

sheets near the top, giving the pile a shelv-

Ing appearance at its edge. The true frie-
tional feeding - machines' comprise, essen-
tially, a feeding instrument movably Stp-
ported above a pile of sheets and provided
with a soft rubber or other true friectional
engaging surface which is adapted to take a

positive frictional hold npon the top sheet of

the pile and separate and move said top sheet
forward singly from the pile. In true fric-

‘tional feeding-machines the individual sheet

moves positively with the frictional feeding
instrument the whole length of the stroke

- while in engagement, whereas in the. coimnb-
- Ing feeding-machines the feeding instrument

| .

slips or slides over the sheet and imparts to

thesheet (and theadjacent underlying sheets)
only a short movement—a fractional part ot

the stroke of the combing instrument while

in engagement. On account of this recog-

nized difference in operation between these

two classes of feeding-machines combing de-
vices cannot be employed for the aceurate

There are two well-recognized classes of

“elevation.

responding parts.

| feeding work such as the true frictional feed-

ing devices are capable of accomplishing.

My invention consists in certain novel con-=-
structions and combinations of parts of the
feeding-machine controlled to a great extent
‘byelectrical appliances, all of which improve-

535

ments cooperate to automatieally accomplish -

‘the object of the machine, which is to guard

more effectually than heretofore against feed-

“ing more than one sheet at a time from the

machine and to harmonize the actions of all
the tributary mechanisms of sald machine,
50 as to enhance the efficiency of its opera-
tion. S | I
In order that my invention may be fully
understood, I will now describe the same with
reference to the accompanying drawings and
afterward point out the novelty with more
particularity in the annexed claims.
~ In said drawings, Figure 1 is a plan view
ofa paper-feeding machineembodying my in-
vention. [Kigs. 2 and 3 are elevations of op-
posite sides of said machine. Fig. 4is a front
Fig. 5 is an enlarged vertical lon-
gitudinal section on line X X of Fig. 1. Figs.
6 and 7 are enlarged longitudinal sectional
views on line Y Y of Fig.’l, showing the pa-
per-feeding devices in different operative po-
sitions, ' Fig. 8 is a further enlarged detail

6o

75
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~sectional view illustrating the operation of -

the sheet-separating devices. Ifig. 9isanen-

larged- longitudinal section of the electrical

devices for automatically controlling the ac- -

tion of the paper-feeding devices. Fig. 10 is

‘adetached detail plan view of that portion of
‘the carriage on which the paper-feeding de-

vices are mounted. Fig. 11 is a detail rear

tail plan view of the paper-buckling mechan-
ism. Fig. 13is a detail elevation of the same

mechanism, and Fig. 14 is an outer end view

of the same. Fig. 15 is a front view of the

front feeding-pad and its connection to its

supporting-arm, and Fig. 16 is a plan view of
sald parts. .~~~
Similarcharacters of reference indicate cor-

A represents the main supporting-frame of
| the paper-feeding machine. = -

‘end view, partly in section, of that portion of
‘the machine to which the sheet-buckling de-

| 3 90 -
vices are applied. Fig.121s an enlarged de- ~
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C? uniting said cross-bars.
-moved longitudinally toward and from the

- of the siderails C-.
35

2 654,445

B denotes the Vertieally-movable table, | nally-movable bracket F, provided with &

which supportsthe pile of paper P, from which
the sheets are to be fed one at a time. Said
table is raised automatically to maintain the
top of the pile of paper in the plane of feed-
ing, as hereinafter described.

For feeding the top sheet from the pile it is
first buckled and partially separated from the

pile by suitable mechanism hereinafter de-

scribed. The sheet must then be fed forward
from the pile without twisting or turning it,
in order thatit will pass squarely to the print-
ing-press, folder, or other machine and re-
quire the least possible registering. Means
must also be provided to guard against the
delivery of more than one sheet at a time.
To accomplish these results, I provide two
sets of frictional feeding-off and separating
devices, one adjacent to each side of the ma-
chine and each set comprising two frictional
pads arranged one behind the other. The
construction of these devices will now be de-
scribed. - B
Horizontally across the machine extends a

carriage consisting, mainly, of front and rear

eross-bars Cand ¢' and longitudinal side bars
a L | L w
Said carriage 1s

delivery end of the machine by mechanisms
hereinafter described and is guided by the
ends of its front eross-bar sliding in longitu-
dinal slots a in the sides of the-frame A and
by earrying-rollers ¢’ under the rear portions
T'o this carriage are con-
nected the true frictional paper-feeding de-
vices, which push the top sheet from the pile
of paper, (designated by the reference-letter

- P in the drawings.) The carriage receives a

40

longitudinal reciprocating motion by means
of longitudinal racks b b, fastened to the side
bars C* with which mesh segmental gears or
quadrantsb’, attached toarock-shaft D, which

- isactuated by acrank ¢, attached tosaid shaft

50

and connected to a pitman ¢’, which has piv-

~oted to its free end a roller ¢ held in contact

with and receiving reciprocating motion from
a cam D', attached to a shaft D receiving
rotary motion from the driving-shaft A’ by
gears D® D%, as more clearly shown in Fig. 2
of the drawings. The roller ¢* is maintained

~in contact with said cam by the weight E,

which is connected to the carriage by a strap

- or chain E’, running on an intermediate

55
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sheave ¢3, journaled upon a bracket attached
to the rear end of the frame A, said weight
serving to draw the carriage rearward and
causing the crank ¢ to push the pitman ¢’ to-
ward the cam D’'. Between the side bars C-
of the carriage are longitudinal bars C3, at-
tached to the front and rear cross-bars Cand
C’ of the carriage, and to these intermediate
longitudinal bars are connected myimproved

- true frictional paper-feeding devices, which

are designed to codperate with other devices
for separating the top sheet from the under-
lying sheet. Upon each of gaid intermediate

longitudinal bars is mounted a longitudi- | ward pressure by suitable springs ¢ g, and

ratchet I, which is parallel with the bar and
has the abrupt faces of its teeth toward the
front or delivery end of the macnine. A rod
d, parallel with the bar C? is firmly secured
to the carriage and is surrounded by a spiral
spring d’, which presses with one of its ends
against an ear d? on the side of the bracket

70
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F, and thereby forces said bracket toward-

the deliveryend of the machine.
is of sufficient length and sufficient tension
to hold the bracket normally at 1ts extreme
forward position on the carriage.

The base of the bracket Fis provided with

The spring .

30

a horizontal longitudinal groove e, in which

is secured a longitudinally-adjustable bar ¢/,
to which are connected the feeding devices
proper. These feeding devices consist of two
arms f and f', pivoted intermediate their
lengths, as shown at f°, to the aforesaid bar
and each carrying on its free end a pad f*, of
soft rubber or other suitable material, pre-
senting the requisite true frictional surface
on the under side, which surface is flat and
extended laterally as well as longitudinally
to obtain an effective hold on the paper to be
fed from the machine. The pad whichis ad-
jacent to the delivery end of the machine I
prefer to connect to the arm ', by means of
a vertical limb f4, sliding in a vertical guide
1% on the end of the bar ¢'. The foot of said
limb is connected to a convex boss f° on top
of the plate, which has the pad affixed to its
under side. To permit this pad to vibrate in

Q0
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its aforesaid connection, I attach the top plate

to the foot of the limb f* by means of a bolt
7, which passes freely through said foot and
is fastened to the boss 7% Aspiral spring f°,
interposed between the top of the foot of the

105

limb and head of the bolt, serves to hold the

boss against the under side of said foot. T'he
limb % is connected to the front end of the
arm f', which is inserted in an eye in- the
limb, as shown more clearly in Fig. 15 of the
drawings. The pads are sustained normally
in horizontal position and are afforded a slight
rocking motion to allow them to conform to
any unevenness in the surface of the top of
the pile of paper. Thearms f /' extend with

IIO

115

their free ends in opposite directions from -

cach other, and inasmuch as they move in
arcs toward the top of the pile of paper the
pads are carried in a slight degree toward

each other in their approach to the pile of
paper, and therefore tend to buckle and loosen

the top sheet from the underlying sheet when
said pads are brought to bear on said top
sheet, This facilitates the feeding of the pa-
per from the machine, which is subsequently
effected by the joint forward movement of
the two pads. - | :
For operating the aforesaid arms so as to
carry the pads in and out of contact with the
top of the pile of paper respectively during
the forward and rearward movements of said
pads the free ends of thearms receive a down-

120
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when at their extreme forward position they | stituting one of the terminals of the electric

are caused to rise simultaneously from the
pile by the depression of the inner end of the
arm f, bearing on top of the inner end of the
companion arm f'. To effect this lifting of

the pads from the paper, the inner end of the

arm f has pivoted to it a roller ¢', over which
18 a tripper which by contact with said roller
depresses the inner end of the arm £, and
thereby causes the free ends of the two arms

to rise from the pile of paper. This tripper,

as shown in the drawings, comprises a sleeve
h, clamped adjustably on a rod %', which is
parallel with the bar C° and secured to the
carriage. Said sleeve is formed with a for-
wardly-facing shoulder 4% which in the op-
eration of the machine is caused to strike the
roller ¢g' and mount the same, as hereinafter
more fully described, to thereby depress the
inner ends of the two arms 7 7.

In order to retain the frictional feed-pads
J? /* lifted during their rearward movement,
I pivot to the side of the ratchet F' a latch A,
which isformed atone end with a hook which

automatically engages a lug #° on the arm f

when said arm is tripped by the contact of
the roller ¢' with the shoulder 72, as afore-
sald. To disengage the hook of the latch
from the feed-arm-

rearmost position, a finger 7 is fixed toa shaft
G, journaled in suitable bearings on the sides
of the main frame A, which shaft receives a

~ properly-timed rocking motion by a lever ¢/,

~35

40

extending from said shaft and held in con-
tact with arotary cam G’ by means of a spring-
actuated rod +°. The rocking of the shaft G
causes the finger ¢ to strike an arm 7%, pro-
jecting from the latch A4, whichlatch isthere-
by thrown out of engagement with the lng /®
on the arm f and allows the pad-carrying end

of said arm and companion arm f' to be de-

- pressed by the springs ¢, so as to bring the

45

- carriage.

50
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pads f* to bearon top of the pile of paperdur-
ing the suecceeding forward movement of the

end to the pivot-pins of the arms f and ' and
bear with their free ends on the pad-carrying
portions of said arms. In order to insure the
lifting of said pads from the paper when the

carriage has arrived at its extreme forward

position, as hereinbefore stated, I employ an
electromagnet H, mounted on a bar H’, which

extends across the machine and is supported

on the sides of the main frame A. The arma-
ture H* of said magnet is pivoted to the sup-

porting-bracket of the magnet and is formed

with a deg 7, adapted to engage the ratchet
I" when said armature is released from the
magnef. In connection with said magnet I
employ a circuit maker and breaker actuated

by the paper in transit from the machine,

which may consist, as shown in the draw-

ings, particularly in Fig. 9, of a metallic plate
k, arranged directly under the plane of the
travel of the paper and in proximity to the

delivery end of the feeding-machine and con-

J and allow said arm to
drop when the carriage has arrived at its.

Said springs ¢ are attached atone

circuit derived from the battery I, and a me-
tallic finger k', supported above the
and constituting the other terminal, which
finger k' is pivotally connected to and insu-
lated from a rod extending across the front

of the machine and secured to the sides of

theframe A. Said finger rests normally upon
the plate &, and thus the circuit is normally
closed to energize the magnet H and cause it

to attract its armature, and thereby hold the

dog 7 out. of contact with the ratchet F'.
When, however, a sheet of paper is pushed

plate &

75

30

forward from the pile by the feed-pads f?,

said sheet becomes interposed between the

two terminals £ and £’ and breaks the circuit.

The armature H? becoming thereby released
from the magnet causes the dog 7 to drop into
engagement with the ratchet F' and prevents

said ratchet from being carried farther for-
ward by the carriage on which it is yield-

ingly mounted, as hereinbefore described.

"T'he sald carriage continuing to move a short
distance forward causes the shoulder A2 of

00

the sleeve 2 to mount the roller ¢’ on thein-
ner end of the arm f, and thereby tilt said

arm, together with the companion arm 7/, so
as to lift the pads f* from the paper. The
sheet in transit holds the circuit broken a

95

sufficient length of time to allow the carriage -

to start back from its extreme forward posi-
tion, and during its retrograde movement the
latch A* retains the arms in their elevated po-
sition, as hereinbefore described.

To the cross-bar H' is attached a

100

rear1'~

wardly-extending bar/,whieh terminates with
a downward deflection provided with a screw-

‘threaded eye through which passes a set-

serew [, disposed in line with thé ratchet I,

This set-screw is adjustable to project with
1ts front end & greater or less distance for-

ward and come in contact with the rear end

of the ratchet F' and arrest the movement

110

thereof when the carriage approaches its rear-

most position. |
ment of the ratchet causes the roller

sleeve /i sufficiently to allow the arms f 7' to
drop when the finger ¢ trips the latch &%, so as

Said arresting of the move-
_ | g to be
~carried forward from the shoulder A% of the

11:5'

to release the arm f, as already herein de-

scribed. - o _ |
The set-screw /' is employed more as a safe-
guard to insure the aforesaid forward move-

I26 .

ment of the ratchet I’ in case the spring d'

should prove to be too weak to force the.
ratchet in said direction when the carriage is
in 1ts exfreme rear position and the spring
- o 125

By the employment of the two flat feeding- -

expanded. |

pads /< £, -arranged one in front of the other

and codperating to synchronously drop onto
and rise from the paper and bearing with a
uniform pressure upon the same during the

forward movement of said pads, the top sheet

of the pile of paper is more positively pushed:
forward and fed from the machine than can

130

be accomplished by a single-paper-pushing
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device bearing on the top sheet only at one

point. This is due chiefly to the facts that a
single-paper-pushing device requires greater
downward pressure to obtain the requwlte

hold on the sheet, and this increased pressure
indents the paper at the point of contact of
the pushing device, and said indentation
causes the top sheet to take more or less hold
on the underlying sheet, and thereby moves
the latter sheet with the top sheet. Said in-
dentation of the top sheet is effectually obvi-
ated by the two flat pads f? %, arranged and
operating in the manner her embefme stated.
To further guard against the delivery of
more than one sheet at a time from the feed-
ing-machine, I employ a sheet-separator at
the delivery end of said machine. Thissheet-
separator consists, essentially, of a bed m,
directly under the plane of feeding and in

position to allow the front pad f?, with the pa-

per adhering thereto, to travel over said bed
a sufficient distance to subject the under side
of the paper in transit {o a certain degree of
friction inferior to that exerted upon the top
of the paper by the pad 7¢ The result is
that 1n case two or more sheets are carried
simultaneously onto said bed by the pad f?
the frictional hold of the bed m on the under
side of the lower sheet or sheets checks the
movement of the latter, while the top sheet is
pushed forward by the pad. The bed m may
be either stationary or slightly movable lon-
gitudinally in the direction of the feeding or

movable considerably slower than lon D‘ltudl-

nal movement of the pads /* and is made, to
some degree, arching. - When arranged as
last deseribed I form the said bed of an end-
less belt of rubber or othersuitable material

running on rollers [* [ and supported inter-

mediate by an arching plate [* directly under
the upper run of the belt, as shown in Fig. 8
of the drawings. Various mechanisms may
be employed to impart the aforesaid slow
motion to the belt which constitutes the bed
m. Inthe annexed drawings said mechanism
is represented of the form of a train of gears
The gear 4 is attached to the shaft
of the foremost rollers /#, and the gear 1 is
secured to the side of a sprocket-wheel 5,
mounted on a short shaft S, journaled in the
side of the frame A, which sprocket-wheel
1s connected by a driving-chain 6 with a
sprocket-wheel 7 on the shaft D° DBetween
the beds m m are sheet-supporting rollers m/,
pivoted to brackets n, attached to a eross-bar
7' on the front of the frame A. The tops of
sald rollers are even with the plane of the bed.

Over the roliers m' m' are drop-rollers o o,
secured to a shaft o', which extends across
the machine and is supported at its ends

by rods o4 which are suspended from the

front ends of levers o0°, fastened at their rear
ends to a rock-shaft o', which latter is actu-

ated by a crank attached to said shaft and

having on its free end a rearwardly-extend.-

ing pitman o°, the rear end of which is bifur-

cated and straddles the rotary shaft D2 to

i,

feeding and separating fingers,

654,445

which is fastened a cam 0% A roller o7, pivot-
ed to the pitman o5, is held in contact with
the cam 0% by the wewht of the suspended
shaft o’ and rollers o, connected to sald shaft,

said weight drawing down the arms o® and
causing the pitman o° to be pushed toward
the cam o°% The cam o° a_nd its aforesaid
connections with the shaft o’ cause the said
shaft to be alternately raised and lowered,
and in order to guide the shaft o’ in its ver-
tical movement a,nd allow the same to recelve
positive rotary motion said shaft is connect-
ed at its ends to arms p p, which are of even
lengths and are pivoted to the sides of the
frame at points axially in line with the short
shaft 8, on which the sprocket-wheel 5 and
pinion 1 are mounted, said shaft, in fact,
forming the pivotal support of one of the
arms p, and thus the vertically-moving shaft
o' is caused to travel in an arc coneentuu to
the shaft 8. A gear-wheel 9, attached to the

short shaft 8, meshes with :{L smaller pinion.

10, attached to the shaft o',»which latter is

thus rotated at a greater speed than shaft 8.

The drop- mllers o are provided with soft-
rubber faces on theu neripheries, while the
subjacent rollers m’ have hard and smooth
peripheral faces. The latter rollers merely

serve to support the paper brought onto the

top of them by the paper feedmﬂ' and sepa-
rating pads f* and thence propelled from the
feeding-machine by the geared rubber-faced
upper 1011@15 0 0.

Referring to Iigs. 1 and 4 it will be ob-
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served that I pr owde two sets of feeding-off

and separating devices and contlollmfr de-
vices armnﬂed transversely of the machme
and that each pair of feeding and separating
fingers f 7' is arranged directly behind or in

10§

line with one of the electric controlling de-

vices, each of said devices comprising electric
terminals &£ £'. This arrangement is of great
importance, as it effectively squares and
registers the front edge of the sheet in the
following manner: When the sheet moves
forward -under the action of the two sets of
both sup-
ported from the same feeder-carriage, the
forward edge of the sheet will in many cases
start for wald at a slight angle to the forward
edge of the pile, on aeeount of the unavoid-

| a,ble unevenness of the pile of sheets, and

this will bring one part of the forward edge
of the sheet into registered position before
the other, causing one of the electric con-
trolling devices to be actuated before the
other. As soon as the first electric control-
ling device is actuated the feeding and sepa-

rating fingers in rear of and controlled by

sald device will be disengaged from the
sheet, while the other set of feeding and
separating fingers will continue in operation
until the point of the forward edge of the
sheet directly in front of said other set of
devices reaches registered position and actu-
ates the second electric controlling device,

| which will throw said other set of feeding
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and separating fingers out of operation. The f tach_ed to the Sha-fﬁ ¢ and sliding with its op-
two sets of feeding and separating fingers

being independently controlled it will be
clear that the sheet will be accurately squared
and registered. If the sheet starts forward
squarely, it will of course be understood
that the two sets of feeding and separating
devices will be thrown out of operation at
the same time. | | o

In connection with the described paper-
feeding devices I prefer to employ suitable

- means for automatically loosening the top
sheet from the next underlying sheet pre-

- various forms,
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paratory to being pushed forward from the
pile by the aforesaid feeding devices. Said

loosening of the sheet is effected by buckling

the rear portion thereof with mechanisms of
Such buckling mechanisms,
In combination with feeding off and separat-
Ing mechanisms and the peculiar construc-
tion of said mechanisms disclosed, constitute
parts of my present invention. I will now
describe this part of my machine. @~

1o the frame A, near one side thereof, is
attached a bracket E? on which is-mounted a
guide I*, disposed at right angles to the line
of feeding. In thisguideis a sliding bracket

%, from the top of which rises a post U’, to

the upper end of which is pivoted the paper-
buckling finger U? which extends part way

toward the center of the machine a sufficient |
distance to allow the free end of said finger
to bear on top of the pile of paper, as illus-

trated in Figs. 11 to 14 of the drawings. Said
end of the finger has affixed to it a suitable
friction-pad p’, usually composed of soft rub-
ber. T'o the side of the post is pivoted a
three-armed lever p° two arms of which ex-
tend in opposite directions from the pivot and
in lines parallel with the fingers U? and are
shaped soas to cause them to bearalternately
on the top of the sliding bracket F® when os-
cillatory motion is imparted to said lever.
One arm of this lever is under the buckling-
finger U® and has connected to it an up-
wardly-extendingrod p® which passesthrough
an eye in said finger and has connected to it
a collar p*, by which it lifts the finger when
sald lever-arm is lifted by the osecillation of
thelever. Thisoscillatory motionisimparted
to the lever by means of a rod ¢, connected

at one end to the third arm of the lever and |

connected at the opposite end to the free end
of a rock-arm ¢, fastened to a horizontal
shaft ¢°, which is mounted in bearings on the

side of the frame A and receives a rocking mo-

tion by means of a crank », attached to said

~ shaft and having connected to its free end a
- pitman 7', extending upward therefrom and

6o

bifurcated at its upper end to straddle the
shaft D so as to be guided thereby in its
vertical movements.
tened a cam 7%, against which is made to bear
aroller 7%, pivoted tosaid pitman.
1s held in contact with the cam by means of
a rod s, attached at one end to an arm s/, at-

To the shaft D? is fas-

Said roller |

t

tends toward the free end thereof and ter-

plate ¢ by said spring. |
nected to the guide F? and bears with its in-

posite end in an eye attached to the frame A.
A spiral spring s?, surrounding said rod and
bearing at one end on top of the aforesaid

eye and at the opposite end on a collar s?, at-
tached to the rod, forces the latter upward.

To the guide F? is pivoted a plate ¢, which is

70

parallel with the buckling-finger U? and ex-

75

minates with a thin edge beveled from the

top down and disposed in a line parallel with
the line of feeding. This plate receives a

downward pressure by means of a spring
80
bearing with its free end upon the top of the

t', attached at one end to the guide F? and

said plate. A stopor lug#, projecting from

the guide I~ limits the downward movement
‘of the plate 7, so as to maintain the plate at-

tached to the guide when the buckling de-
vice is detached from the machine or the ta-

. ble B is lowered to receive a fresh supply of

paper. Anotherlug# is attached to the slide
¢ and extends under the spring ¢, so as to
lift the same during the forward or inward

.90

movement of the slide I'%, and thus release

the paper from the pressure imparted to the
A set-screw U is con-

ner end on the slide I® to subject the latter

to a certain degree of friction for the purpose

presently deseribed. Said set-serew is ad-

“Justable to vary the degree of friction asmay
bedesired. Said paper-buckling devicesoper-
ate as follows: The reciprocating rod ¢ first
t1lts the three-armed lever ° so as to cause

it to lift the buckling-finger U? by means of
the rod p*, which effect is due to the herein-
before-described friction imparted to theslide.
and causes the movement of the aforesaid

rod to be transmitted to the lever. The fur-
| ther movement of the rock-arm in the same

direction then draws the slide F? back, and in.
this movement the lug ¢ allows the spring ¢
to press the holding-down plate ¢ down upon
the top of the pile of paper. _
reverse movement of the rod ¢ tilts the three-
armed lever p° so as to allow the buckling-
finger U* to move into engagement with and

‘press onto the top sheet of the pile of paper

and then pushes the slide F?® forward, while
the said finger is made to bear with some
force on the top sheet by means of a spring «
on the protruding upper end of the rod p°
During this latter movement the lug #* lifts

the spring ¢', so as to relieve the plate ¢ from

thepressureof thespring? and allow the buck-
ling-finger U® to draw the underlying portion

of the top sheet from under the plate, and in
this operation the paper becomes buckled di-
rectly in front of the finger U? and is thus loos-

ened from the next underlying sheet. In the
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T'he succeeding
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next movement of the rock-arm ¢’ the buec-
kling-finger U?is lifted from the paperand the
released portionof the paperspringsbackand
slipsupon the top of the holding-down plate ¢,
which serves to maintain the top sheet in its

130':_
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said loosened condition while the feeding de-

vices draw the said sheet forward to the de-

livery end of the machine. -

My invention also pertains to the means
for automatically raising the paper-support-

~ing table B, so as to maintain the top of the

IO
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pile of paper in a proper plane for feeding
the successive top sheets therefrom. This

part of my invention is clearly shown in Fig.

3 of the drawings, in which I' represents one
of the two table-lifting serews, which are
journaled upright on the sides of the frame

A and work in nuts I?, attached to the table
B. Each of said screws has affixed to its lower

end a worm-gear #’', which engages a corre-
sponding gear u® on a horizontal shaft u?, ex-
tending across the base of the machine and
journaled in suitable bearings on the sides of

the main frame A. Toone end of the shaft «® |

is attached a miter-gear v, which meshes with
a corresponding gear v, attached to a vertical
shaft v?, supported in bearings on the frame
A and bhaving affixed to it a ratchet-wheel w0

and also provided with a hand - crank ',

which latter is required for turning the shaft
in a direction to impart the requisite move-
ment-to the two screws I’ to lower the table
B whenrequired. Thepurposeoftheratchet-
wheel w is to automatically raise said table,
and to effect this I employ a reciprocating bar
J, disposed at right angles to the shaft v* and

- having connected to it a pawl J', engaging

35
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- through an aperture in the bar.
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said ratchet-wheel. The bar J is pushed in

one direction by means of a spring J? and is

moved in the opposite direction by the longi-
tudinal movement of the carriage C' C* (3,
which has an arm K projecting from 1t and
extending across the bar J back of a lug or
pin XK', which is supported on said bar mov-
ably to and from the path of the arm X by
means of a bell-crank K?, pivoted to the un-
der side of the bar and having secured to one
of its arms the lug or pin K', which passes up
A spring IK?
supports said arm of the bell-crank to cause
the lug or pin to normally project above the
bar and come in contact with the arm K dur-
ing the forward movement of the carriage,

- whereby the bar is pushed forward and the
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pawl J' is caused to impart a partial rotation
tothe ratchet-wheelw, which motion is trans-
mitted to the secrews I', which raise the table
B. Inorder to automatically control this ac-
tion, I employ an electromagnet L in a circult
derived from a battery L', and to the second
arm of the bell-crank K°®, I attach the arma-
ture 1°. Said magnet is arranged in such

position in relation to the bell-crank that the

attraction of the armature tilts the bell-crank,
so as to withdraw the lug or pin K' from the
path of the carriage-arm I, and thus prevent
the bar J from being moved with the carriage
and from disturbing the table-liftingscrewsI'.
- For controlling the action of the magnet L
I employ a circuit controller or maker and
breaker, actuated by the variations in the

{

Said circuit-controller consists of a wire or
suitable light metallic rod N, pivoted inter-
mediate its length to a bracket N, attached
to a cross-bar on the rear end of the frame A.
One end of said wire or rod rests constantly

on top of the pile of paper, and the opposite
end of the wire or rod constitutes one of the

electric terminals O, directly under which is
the other terminal O'.
nect the magnet L, respeclively, with the ter-
minal O and battery I/, and another wire 12
leads from the battery to the terminal O’
The operation of said circuit-controller is as
follows: So long as the top of the pile of pa-
per is within the plane of feeding the rod N

is sustained in a position to close the circuit,

and thus the armature L? is attracted and the

bell-crank K? is caused to withdraw the lug

or pin K’ from the path of the carriage-arm
KK, so as to leave the table-lifting screws 1’ at
rest; but as soon as a sufficient number of
sheets have been fed from the pile tobring the

top thereof beneath the plane of feeding, the

inner .end of the lever N has descended suf-
ficient to throw the opposite end or terminal
out of contact with the terminal O'. This

Wires 10 and 11 con-

70

75"

3o

35

92

breaking of the circuit causes the magnet to

release the armature K? and allows the spring
K5to draw up the long arm of the bell-crank

K?, which thereby pushes the lug or pin I’
into the path of the carriage-arm IX and causes
the same to push the bar J forward, in which
movement the pawl J' turns the ratchet-wheel

1w and causes the shaft o?* to transmit a par-

tial rotation to the screws I', which -elevate
the table B until the top of the pile of paper
is again brought within the plane of feeding,
when the aforesaid operation is repeated. A
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set-screw R is adjustably connected to the

bell-crank K?, so as to come in contact with
the under side of the bar J and limit the
movement of the bell-erank to prevent the
armature from going too far from the magnet.

By the expression used in the specification

and claims ‘“feeding devices having a nor-
mally-active frictional engagement with the

I10

sheets on their forward stroke” I mean to

cover such feeding instruments which takea
positive frictional hold upon the surface of
the top sheet of the pile on their forward
stroke to cause the single sheet to move posi-
tively forward with the feeding instruments
the whole distance of their stroke while in
engagement, as distinguished from combing

| devices which do not have a positive fric-

tional hold upon the sheets, but slip or slide
over the surface of the top sheet and move a
number of sheets. I am aware that it has
been proposed to control the operation of
such combing devices by automatic mechan-
ism regulated by the position of the sheets
being fed from the machine, and 1 do not
claim such a .mechanism. I do, however,
claim to be the first to provide means oper-

ated by the sheefs of paper for automatically

controlling the operation of true frictional

heights of the pile of paper on the table B. | feeding instruments which positively engage
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and move the sheets singly, and I e¢laim this |

structure broadly. - | -
I claim the specific strocture of the auto-
matically - controlled feeding-off devices in
addition to the broad feature of auntomatic-
ally-controlled true frictional feeders under

ing sheets; but I would have it understood

that the structure of said feeding-off mech- |

anism is subject to the claims in an applica-

- tion filed by me July 13, 1894, Serial No.
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~SerialNo, 517,396 I have also claimed the com-
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517,396, for improvements in paper-feeding
machines, in which application I have

claimed the combination of means for mov-
ing the top sheet of a pile, mechanism for.

operating the sheet-moving means, a tripper
suspended in the path of the top sheet and
adapted to be operated thereby, a rack car-
ried by the sheet-moving means, and a de-
vice controlled by the tripper adapted to en-
gage the rack and arrest the operation of the
sheet - moving means. In said application

bination, with means for advancing the top
sheet, of a pile, ineluding asheet-shifting in-
strument, suitabledriving inechanism for the
advancing means, a yielding connection be-
tween said sheet-advancing means and the
driving mechanism, and a tripper controlled
by the advanced sheet adapted to arrest the
operation of the advancing instrument.

In Patent No. 605,089, granted to me June

7, 1898, for improvements in paper-feeding
machines T have .claimed, broadly, a novel
form of antomatically-controlled feeding de-
vices which are rendered inoperative or in-
active independently of their normal stroke
and elevation from the surface of the paper,
whether or not they are constructed to move
out of and into contact with the paper at the

ends of their stroke, the preferred form of

such devices comprising a feed-finger carry-
ing a rotatable friction-feed roll held against
rotation by an automatic device for feeding
and automatically allowed to rotate freely
over the surface of the sheet when the sheet

comes into registered position. My present

case 18 more comprehensive than said Patent

No. 605,089 in this particular and is dis-

tinguishable from said case in that my pres-

ent claims cover any and all forms of true
frictional feeding instruments when com-

bined and automatically controlled as speci-
fied in the several combinations recited.
In another application filed by me Decem-

~ber 28, 1896, serially numbered 617,263, for

60

improvements in paper-feeding machines T |

have claimed the combination of the separa-
tor-beds at the delivery end of the machine,

separator-pads operating sclely as a sepa- |
rator above said beds, and auxiliary inde- |

pendently-controlled feeding instruments op-

- erating upon the pile of sheets to the rear of

65

the separator-padsand alternately therewith,
whereby the sheets are fed from the pile to
the separator-beds and afterward engaged
by the separator-pads to separate them from

any chance underlying sheets and feed them
from the machine. My present application is

distinguishable from said application Serial

No. 617,263 in that the separator-pad and aux-

iliary feeding instrument are operated syn-
_ - chronously or simultaneously to be brought
- the control of mechanism operated by pass- |

into contact with thesheetand moved forward
under the control of a single-operating mech-
anism. . | |
Having thus described myinvention, what
[ claim as new therein, and desire to secure by

Letters Patent, is— e

1. In a paper-feeding machine, the combi-
nation of a support for a piie of sheets, suit-

able sheet-buckling mechanism for effecting

a preliminary separation of the sheets, suit-

able sheet-advancing means for feeding the

successive sheets from the pile, and a sheet-
separator at the delivery end of the machine
comprising a lower separator-bed and an up-

per féeding and separating member adapted
to separate the top sheet from any chance

underlying sheet, substantially asand for the
purpose set forth. - |

2. A paper-feeding machine, comprising
suitable sheet-buckling devices operating
upon the pile to effect a preliminary separa-
tion of the top sheets, a sheet-separating bed
at the delivery end of the machine, a feeding-

pad operating upon the front portion of the
| sheet of paper over the aforesaid bed to sepa-

rate the top sheet from any chance underly-
ing sheet, and an auxiliary pad to the rear of

said front pad and moving in unison there-
with to promote the travel of the top sheet,

substantially as set forth.

- 3. In a paper-feeding machiué::, the combi-
105

nation of a support for a pile of sheets, a
sheet-buckling mechanism for effecting a pre-

liminary separation of the sheets, two sets of -

sheet -advancing devices arranged frans-
versely of the machine, means controlled by

the sheet for throwing said sheet-advancing

devices out of operation independently, and
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a separator at the delivery end of the ma-

chine comprising a sheet-separating bed and

a separating and feeding pad, substantially

as and for the purpose set forth. S
4. In a machine for feeding sheets of paper
from a pile, the combination of a support for

a pile of sheets, suitable sheet-buckling

mechanism for effecting a preliminary sepa-
ration of the sheets, a separator at the deliv-

ery end of the machine comprising a sheet-

separating bed and a separating-pad operat-
ing over the bed, and a resiliently-supported
sheet-advancing instrument adapted to feed
the sheets from the pile to the separator-bed,
substantially as and for the purposes set
forth. | -

5. A paper-feeding machine.comprising
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sultable sheet-buekling devices for effecting '

a preliminary separation of the sheets, a
sheet-separating bed at the delivery end of

I30

the machine, a feeding-carriage supporting a .

main feeding and separating pad in opera-

| tive relation with said separating-bed, and an
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auxiliary frictional feedinginstrument yield-

ingly supported upon the feeding-carriage to

the rear of said main pad, means for moving
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the main pad and auxiliary instrument into

operative relation with the pile simulta-

neously, and means for operating the feeder-
carriage, substantially as set forth.

6. In a paper-feeding machine, the combi-
nation of sheet-buckling mechanism operat-
ing upon the rear portion of the pile of paper
to be fed, sheet-retarding beds at the deliv-
ery end of the machine, feeding-pads oper-
ated upon the top of the front portion of the
aforesaid pile and over the retarding-beds to
carry the top sheet onto the same, auxiliary
feeding-padsoperating upon the pile of paper
at the rear of the aforesaid front pad to pro-
mote the travel of the sheet, and sheet-deliv-
ery mechanisms removing sald advanced
sheet from the retarding-bed, as set forth.

- 7. A paper-feeding machine comprising
friction-pads disposed one back of the other
with a space between them and movable in
unison longitudinally and vertically to and
from the plane of feeding, and a longitudi-
nally-movable bed at the delivery end of the
machine receiving the front pad over it and
mechanism actuating said bed to move 1t
slower than the forward motion of the pad
to thereby separate the sheets in transit, as
set forth. | '

- 8. In a paper-feeding machine, the com-
bination of sheet-buckling devices over the
rear end Of the pile of paper, a plurality of
sets of feeding-pads moving synchronously
longitudinally and to and from the plane of
feeding, the pads of each set being arranged
one to the rear of another, sheet-separating
beds at the delivery end of the machine re-
ceiving over them the sheet and the front
pads of the aforesaid sets, and sheet-propel-
lers receiving the advanced sheet and remov-
ing the same from the machine, as set forth.

9. In combination with a friction-pad ad-
vancing the top sheet from the pile, an end-
less belt disposed longitudinally at the de-
livery end of the machine .and in position to

receive the aforesaid pad over it, and a lon-
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citudinally-arched plate under the upper run
of said belt to support the same correspond-
ingly arched, as set forth and shown.

10. In combination with a friction-pad ad-
vancing the top sheet from the pile, an end-
less belt disposed longitudinally at the de-
livery end of the machine and in position to

receive the. aforesaid pad over it, a longitu-

dinally-arched plate supporting the upper
run of the belt correspondingly arched, and
mechanism imparting to said belt a longitu-
dinal movement slower than that of the pad,
as set forth.

- 11. In apaper-feeding machine, the combi-
nation of a longitudinally-reciprocating car-
riage, a bracket mounted movable longitudi-
nally on said carriage, a spring forcing said
bracket forward, spring-pressed paper-feed-
ing arms pivoted to said bracket and extend-

T,
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ing in opposite directions therefrom and in a

line parallel with the line of feeding, friction-
pads attached to the free ends of said arms, a
longitudinal ratchet on-the aforesaid bracket,
a dog movable toand from engagement with
said ratchet, a sheet-actuated device control-
ling the dog, and a tripper on the carriage
thrown into operation by the arrest of the
movement of the carriage and adapted to lift
the paper-feeding arms out of engagement
with the sheet, substantially as set forth.

12. In a paper-feeding machine, the combi-

nation of a longitudinally-reciprocating car-
riage, a bracket mounted movable longitudi-
nally on said carriage, a spring forcing said
bracket forward, spring-pressed paper-feed-
ing arms pivoted tosaid bracket and extend-
ing in opposite directions therefrom and in &

line parallel with the line of feeding, friction-

pads attached to the freé ends of said arms, a
longitudinal ratchet on the aforesaid bracket,
a dog movable to and from engagement with
said ratchet, a sheet-actuated device control-
ling the dog, a tripper on the carriage lifting
the aforesaid paper-feeding arms during the
movement of the carriage after the engage-
ment of the dog, a latch retaining said arms
in elevated position during the rearward
movement of the carriage, and means for dis-
engaging the latch, substantially as set forth.

13. In a paper-feeding machine, the combi-

nation of a longitudinally-reciprocating car-
riage, a bracket mounted movable longitudi-
nally on said cearriage, a spring foreing said
bracket forward, spring-pressed paper-feed-
ing arms pivoted to said bracketand extend-
ing in opposite directions therefrom and in &
line parallel with the line of feeding, friction-
pads attached to the free ends of said arms, a
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longitudinal ratchet on the aforesaid bracket, -

a dog movable to and from engagement with

said ratchet, an electromagnet holding said
dog out of engagement, a circuit-controller at
the delivery end of the machine and actuated
to break the circuit by the sheet in transit

110

from the machine and thereby causing the
aforesaid dog to engage the ratchet, a tripper

on the carriage lifting the aforesaid paper-
feeding arms during the movement of the car-
riage after the engagement of the aforesaid

dog, a latch retaining said arms in their ele-

vated position during the rearward movement
of the carriage, and arocking finger timed to
throw the latch out of engagement at the rear-
most position of the carriage, as set forth.
14. In a paper-feeding machine, the combi-
nation with a sheet-separating bed at the de-
livery end of the machine, a carriage recipro-
cating toward and from said bed, a bracketf
mounted on said carriage, a bar connected to
said carriage and adjustable longitudinally
thereon, paper-feeding arms pivoted to said
bar and provided at their free ends with frie-
tion-pads and traveling with the foremost of
said pads over the separating-bed, and mech-
anisms moving the said arms toward and from

| the plane of feeding, respectively, at the ex-
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treme rearand front positions of the carriage,
as set forth. -

1o, In combination with the paper-feeding
pads advanecing the top sheet from the pile,
and a sheet-separating bed at the deliveryend
of the machine receiving the front pad over
1t, paper-supporting rollers at said end of the

- machine, drop-rollers over said supporting-

10
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rollers, a shaft carrying said drop-rollers, a
gear-wheel journaled to the side of the ma-
chine, arms carrying said shaft at opposite
sides of the machine and pivoted to swing in
arcs concentric to the axis of the aforesaid

gear-wheel, a pinion attached to the end of

the roller-carrying shaft and meshing with

- said gear-wheel, and mechanism intermit-
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tently lifting the drop-rollers, as set forth.
16. In combination with the paper-feeding
devices, a sheet-buckler consisting of a guide
secured o the main frame of the machine and
disposed in a line at right angles to the line
of feeding, a slide riding on said guide, a pa-
per-buckling finger pivoted to said slide, a
lever pivoted to the slide and having two arms
bearing alternately on the slide in the inward
and outward movement of the latter, a bue-

kling-finger lifter actuated during the out-
ward movement of theslide and dropping said

finger during the inward movement of the
slide, a vertically-movable plate pivoted to
the guide and having its free end immediately
back of the buckling-finger to receive upon

it the recoiling buckled portion of the sheet, |

a spring depressing said plate, and a lug on
the slide releasing said plate from the pres-
sure of the spring during the forward move-
ment of said slide, as set forth. -
17. In combination with the guide disposed
at right angles to the line of feeding, a slide
riding on said guide, a paper-buckling finger
pivoted to theslide, a three-armed lever piv-
oted to the slide and having two of its arms
extending, respectively, forward and rear-
ward from the pivot and in lines parallel with
the buckling-finger, said arms having a lim-

1ted vertical play between their free ends and

top of theslide, a rod attached to the forward
arm to lift the buckling-finger with the lifting
of said arm, a plate pivoted to the guide and
having its free end over the paper back of
the buckling-finger, a spring depressing said

- Plate, a lug on the slide releasing the plate
- from the pressure of the spring during the
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forward movement of the slide, a pitman con-
nected to the third arm of the aforesaid lever,
and mechanism imparting reciprocating mo-
tion to said pitman, as set forth.

~18. Incombination with theslide and paper-
‘buckling devices connected thereto, a rock-

! 4
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| shaft having a plurality of arms projecting
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from it, a spring-actuated rod connected to |

one of said arms and turning the same in one
direction, a pitman connected to another of

said arms for turning the same in the oppo-

site direction, a rotary cam, a roller on the
pitman bearing on said cam, and a pitman
connected to another of the aforesaid arms

for transmitting motion to the slide, as set

forth and shown. . . |
19. Ineombination with the vertically-mov-
able table, and screws and nuts for raising
said table, gears on said screws, a shaft ex-
tending across the machine and having fas-
tened to it gears meshing with the gears of
the screws, a miter-gear on one end of said

75

transverse shaft, a vertical shaft on the side -

of the main frame, a miter-gear on said shaft
meshing with the corresponding gear on the

transverse shaft, a ratchet-wheel attached to

the vertical shaft, a longitudinally-movable
bar at right angles to the vertical shaft, a

pawlonsaid bar engaging the ratchet-wheel,a

spring movingsaid bar in one direction, a lon-
gitudinally-reciprocating carriage, an arm on
said carriage extending across the bar, a bell-
crank pivoted to the bar, a pin on-one arm of

said bell-crank sliding vertically in the bar
and to and from the path of the earriage-arm,

& spring gupporting said bell-crank arm, an
armature attached to the other arm of said
bell-crank, an electromagnet facing said ar-
mature, and & circuit maker and breaker ac-
tuated by the variations in the height of the
pile of paper, as set forth. -

20. In a paper-feeding machine, the feed-
ing devices proper, consisting of arms dis-

posed in a line parallel with the line of feed-

ing and moved back and forth on said line
and falling and rising to and from the top of

the pile of paper, and in said vertical move-

mentsslightly approaching and receding from
each other, as set forth.

21. In combination with the sheet-buckling
devices operating upon the rear portion of
the pile of paper, a secondary sheet-buckling

8o
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mechanism, consisting of feeding-pads rising

and falling from and to the top of the pile of
paper,andinsaid vertical movements,slightly
approaching and receding from each other,
and sheet-separating mechanisms at the de-
livery end of the machine, as set forth.

In testimony whereof I have hereunto

signed my name this 28th day of May, 1896.
' [L.8.]

 TALBOT €. DEXTER.

Witnesses: |
TOWNSEND JONES;
V. E. MARsH,

ITO
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