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- UNITED STATES PATENT OFFICE.

JOIN HENRY K_NO_W"LVES, OF PHILADELPHIA, PENNSYLVANIA.,

MACHINE FOR FEEDING SHEETS OF PAPER.

SPECIFICATION forming part of Letters Patent No. 581,438, dated December

Application fled April 6, 1894,

To all whom it may concern: - :

- Beit known thatI,JouN HENRY KNOWLES,
of the city and county of Philadelphia and
State of Pennsylvania, have invented an Im-

provement in Mechanism for Feeding Sheets |-

of Paper, &e., of which the following is a speci-

_ fication.
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My invention relates to mechanism for re-
moving sheets of paper, &ec., separataly from
a pack or pile and delivering them to any
machine which it may be desired to supply
with successive sheets. :

1 have shown my invention embodied in an
organized machine having for its purpose the-
separation of the sheets from the pack or pile
and placing them i1pon a conveyer or apron

by which they may be delivered to the ma-

chine to be fed; but the mechanism may, if’

desired, be embodied in and become a part,

of the machine which receives and acts upon
the separately fed sheets, such as a print--
ing press, folding, ruling,orlithographing ma-
chine. ) : : o

v While I have shown and described my ma-
chine as specially designed for separating
and feeding rectangular sheets, it may, with
proper modification, be used for sheets or
blanks of diamond or irregular shape.

My invention embraces improvements in
the devices for holding the sheets in a pack
or pile. These improved holding devices are
designed to facilitate the separation and with-
drawal of the sheets from the pile and also to
permit the pile or pack to be easily replen-
ished when occasion requires without stop-
ping the machine. My improvements in the
holding devices-also_inclade features of ad-
justability whereby the holder may be ad-
justed to sheets of different widths. -

My invention also embraces improvements
in the devices for separating sheets from the
others in the pack or pile and for withdraw-
ing the sheets when so separated.

It also includes certain pneumatic devices
employed in connection therewith. .

My invention further includes improve-

ments inthedriving devices for operating the

~various parts of the machine and the employ-

. ment of featuresof adjustment in connection

50

therewith, whereby the relative speeds of

- different portions of the mechanism may be

so adjusted that the successive sheets may be

'

25,1894, -
ferial No, 506,382, (o model.) : ’

fed close fogether, or at any predetermined

distance apart, or with their edges overlap- .

ping, and also that the machine may be easily
adapted to suit sheets of different lengths.

My invention includes devices for accom-
plishing the overlapping of the sheets, when
the same is desired, and a stop motion con-
trolled by the sheets which are being fed, so
that whenever there is any interruption or
irregularity in the feeding of the sheets, the
stop motion is actuated and the mechanism
is brought to a state of rest. S

In addition to these improvements my in-
vention inclades many other features of con-
struction and combinations of parts, all of
which are fully set forth hereinafter.

. In providing my machine with features of
adjustment whereby it may be adjusted to

suit different sizes of sheets, or to vary the

‘spacing or overlapping of successive sheets,
it has been my object to render the adjust-
ments as simple as possible, so that they may

‘be performed without material delay.

The adjustment of the machine for sheets
of different widths may be accomplished by

35
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the simple turning of a pair of hand wheels -

which has the effect, not only of changing the
width of the holder to suit the width of the
sheets, but also of correspondingly adjusting
the separating and the withdrawing devices.
The adjustment of the driving devices to
adapt the machine to a change in the length
of the sheets, or to alter the spacing or over-
lapping may be accomplished by the turning
of a single hand wheel and the adjustment of
a small driving belt. While these features of
adjustment are an important portion of my
invention, they may beomitted insome classes
of machines where variation in the sizes of

“the sheets does not occur, and my improve-.

ments, aside from those relating to. the fea-
tures of adjustment, are as well adapted to a
“one dimension machine” as.to a machine
adapted for different sizes of sheets.

Ishall now refer to the accompanying draw-
ings for the purpose of more particularly de-
sceribing my invention. »

. Figure 1 is a side elevation of my improved
machine for feeding sheets of paper, &e. Fig.
2 is a similar view of the opposite side of the
machine.” Fig. 3 is a front elevation of the
machine. Fig. 4 is a rear elevation of the
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same with aportion of the frame work broken
away. Fig.51s a longitudinal vertical sec-
tional view on the line 1—2 of Fig. 8. - Fig. 6
is a similar view on an enlarged scale in the
line 3—4 of Fig. 3, omitting the lower por-
tions of the machine. Fig. 7 is a perspective
view of the suction separator. Fig.8 is a
front elevation of a portion of the machine
with the withdrawing devices removed to ex-
pose the separating mechanism. Fig. 9isa
detail side elevation of the cam actuated lever
devices for operating the suction controlling
valves, which operate the suction separating
devices. Fig. 10 is a plan view of & portion
of the same. Fig. 11 is a detail front eleva-
tion with part in section of the sheet with-
drawing disks and their shaft. Tig. 12is a
similar view of the same showing the disks
adjusted for narrow sheets.  Fig: 13 is a plan
view of the machine with portions of the front
of the sheet holder broken away. Figs. 14
and 15 are respectively a top plan and hori-
zotal sectional view of one of the suction con-
trolling valves. Figs. 16 and 17 are vertical
sectional views of the valve on the line 5—6
of Fig. 14, showing the valve in its two posi-
tions. Tig. 18 is an enlarged detail view of
the sheet separating devices. Fig. 19 is dn
end elevation oh an enlarged scale of the
driving devices for operatinig the ¢am shaft.
Tig. 20 is a plan view of the same. TFig. 21is
an end elevation of a portion of the sanie look-
ing in the opposite direction from Fig. 19.
Tig. 22 isasideelevation of the devices shown
in Fig. 21 with part in section. Fig. 23 is an
end elevation of the driving end of the shaft
that supports the withdrawing disks and of
the driving parts thereon, the collar J* being
broken away to expose parts which lis beyond
the collar. Fig. 24 is a detail view ih verti-
calsection of oneof the pneuinatié nozzle rock-
ing devices. Fig. 25 is a longitudinal verti-
cal sectional view similar to Fig. 5 of a por-

tion of the machine showing a modification
Fig. 26 is a simi-

of the withdrawing devices.
lar view of parts shown in Fig. 25 but in a
different position.

For the purpose of enabling the détailed
construection of the machine to be easily un-
derstood, I shall refer to the different portions
separately.

The frame of the machine.—A are the side
frames connected together by suitable girts
or braces A’, A% and provided with beafings
for the various shafts. The upper girt A%
is provided with extensions A% A* to form
ways or supports for the -sheet holding and
supporting devices, and maybearranged upon
an inclination so as to support the said de-
vices in an inclined position. The extension
At does not extend entirely across the ma-
chine but is cut away or shortened at the
ends to admit certain devices hereinafter de-
seribed. '

A’ Fig. 2,1s a plate of directions that mhay
be secured to the frame ¥ork as upon onte of
the side frames A. :

531,438

The sheet holding and supporting devices.—
These devices are designed to hold a series of
sheets on edge, preferably in a position in-
clined slightly forward and to permit the
sheets to be successively withdrawn from the
front of the pack by the separating and with-
drawing devices. In the drawings I have
shown the preferable construction of these
sheet holding devices; but it will be readily
understood that these devices may be modi-
fied and varied in construction without in any
way affecting the other portions of my inven-
tion. .

B, C are respectively left and right hand
base pieces, provided on their lower faces with
guides B’, B*and €, C*adapted to rest on the
ways A% Af and to permit the pieces to be
moved laterally to and from one another in-
dépendently on the said ways B, C when de-
sired for purpose of adjustment. The rear
guides B’, C’ are provided with lips B3 C°
which overhang the edge of the ways A® tore-
tain the base pieces B and C in position ver-
tically.

BY, C* are side cheeks catried by the base
pieces B, C respectively and forming tlie sup-
ports for the sides of the sheets.

Bs, C5, are slightly upturned lips along the
lower edge of the pieces B, C, forming a slight
obstruction to the passage of the lower edge
of A sheet from the base pieces of the holder.

BS, C° are small lugs or projéctions extend-
ing inwardly from the front of the side cheeks
a slight distance above the lips IB% C%, on the
base pieces B, C, forming slight ohstruections
to the passage froin the holder of the sides of
the sheet near its lower edge.

B7, C7,areinternally threaded tubularbosses
carried on the bottoms of the base pieces I3, C,
respectively. Thesethreaded bosses respect-
ively receive screws BS, C% which are jour-
naled in suitable bearings BY C° in the side
frames A, and are provided on their ends with
hand-wheels B, C® The screws B3 C% may
be held against longitudinal movement in
their bearings by collars BY, C!, and by the
hubs of the hand wheels. It isapparent that
by turning either screw BF, or (5, the corre-
sponding base B, or C, with itsside cheek will
be moved laterally. It will thus be observed,
that these parts are laterally adjustable in-
dependently and may be moved info any po-
sition desired. In this way the holder may
be made wide or narrow to suit the width of
the sheets to be held and the central line of
the sheets may be brought into any position
with regard tothe central lineof the machine.

The front of the holder may consist of any
suitable support arranged at the proper in-
elination to the base pieces B, C, with its
lower edge sufficiently distant from the front
edge of the base pieces B, C, to permit the
sheets to be separated from the pack and re-
moved.

In the drawings I have shown the front of
the holder inclining forward and arranged
at an acute angle to the plane of the base
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pieces, as I consider this the best manner in

which to support the sheets, but this arrange-

ment may of course be varied. PR
Iprefer to construct the front of the holder

in the manner shown on the drawings. As

shown it consists of alternately arranged
slats D4, and idler rollers D, with the periph-
eries of the rollers projecting slightly beyond

' the faces of the slats so as to act upon the

IO

I5

20

. merely act to assist the withdrawing devices,
in removing the foremost. sheet from the.

25

face of the foremost sheet. The rollers may
be provided at their ends with journals D’,
supported in bearings D? held in sockets in
the side frames A, A, by caps D% The slats
D* may be fastened at their ends to the side
frames in any suitable manner. The idlers
D, may be constructed of woud or other suit-
able material. - I prefer however to construct
them of metal tubes covered with felt or
other material which will act with more or
less friction upon the paper. The rollers D,

holder by reducing the friction that would ex-
ist between the front of the holder and the
sheet. The slats arranged between the roll-
ers act to keep the paper smooth and flat and

-to prevent a sheet buckling between any

pair of rollers by the pressure of the super-

-imposed sheets of the pack.. The slats are

30

35
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thereforeseparately arranged with their faces
as near the tangential plane to the peripher-
ies of the rollers as is.possible without inter-
fering with the action of the rollers. . When
sheets of heavy paper are to be fed, however,
the slats may be omitted as such paper is not
liable to bend or buckle. In this case the
rollers may be arranged closer together,

Toprevent the forward sheets shifting later-
ally into thecrack or space between the front
of the holder and the front edges of the side
cheeks B¢ C! the cheeks may be provided
with tongues BY, C4, projecting forward into
grooves D% in the front of the holder, as into
some of the slats D%

To hold the pack of sheets into place with
the foremost sheet in contact with the front
of the holder, I prefer to employ followers E,

- B, resting on the base pieces B, C. . These fol-

50

" the base pieces.

6o

lowers E, E, may be provided on their lower
faces with tongues E’ adapted to the grooves
B, and C®, in the upper faces of the pieces
B, and C, respectively, and acting to guide the
followers as they gravitate downward upon
As shown in the drawings
the followers K, are constructed of metal base
pieces turned upward at their front edges,
and supporting upwardly extending pieces
B2 base pieces E°,and triangular brace piéces
E* between the pieces E? and E3, the pieces
E% E3 and EY, being preferably constructed
of wood. _ :

WhileI have shown two separate followers,
E, E, one carried by each member . of the
holder, it is apparent that a single follower
may be employed if desired, but I prefer to
employ two separate followers as shown, be-
cause the followers being carried by the base

i)iéces B, C, will be adjusted with those pieces,
and, therefore, need not be changed for dif-
ferent sizes of sheets. Ihave shown follow-

‘ers of ‘considerable height, suitable for long

sheets.  If desired shorter followers may be
employed for shorter sheets.

The followers are not absolutely necessary

for the purpose of properly supporting and

feeding the sheets, and, if the holder be kept -
-sufficiently full so. that the weight of the

sheets alone will be sufficient to press the
pack forward, they may be omitted. I pre-

fer to use them, however, as they will permis
a greater number of sheets to be withdrawn-

before replenishment of the pack becomes
necessary. -To replenish the pack additional
shéetsare added from time to time to the back
of the pack. When the followers are em-
ployed this is'done by drawing back the fol-
lowers and introducing the sheets between
them and the back of the pack. If the pack

be replenished while there remain sufficient

sheets to press the front sheets forward so
that the separating and withdrawing devices
may operate upon them, this may be done
without ‘stopping the operation of the ma-
chine. ' .

The. sheet separating mechanism.—This
mechanism consists of devices for separating

‘the foremost sheet of the pack from the oth-

ers and for withdrawing from the holder the
sheet thus separated. For this purpose of
separating the sheet, I employ a suction.noz-
zle adapted to lift a corner or flap of the fore-
most sheet, and a separating blade adapted to
pass under the corner or flap, thus raised and
thence along the edge of the_sheet and sepa-
rate it from the other sheets of the pack. In
describing this apparatus, I shall refer more
particularly to Figs. 5, 6, 7, 8, and 18.

F is a hollow suction nozzle pivoted toone
of the sides of the holder, as to the base piece
C, and adapted to oscillate upon its pivot to
and from the corner or edge of the foremost
sheet of the pack. This snction nozzle is
preferably of the construction shown in Fig.
7. The nozzle F is provided with a lateral
arm F/ which extends in front of the sheet
holder and is formed with the suction mouth
F2%  The nozzle is so located that the mouth
F? is'in front of the lower corner of the fore-
most sheet on the holder. The mouth F?, of
the nozzle may be dished out to form a small
edge or rim about the orifice. .

- ¥? is a hollow extension to the nozzle
adapted for attachment to the end of a floxi-
ble tube or pipe F4 which leads to the source
of suction. The nozzle may be pivoted to the
base C by means of boss FS, which receives a
stud F7, carried by a stud plate F¢, secured to

the base piece C. The nozzle F is thus free .

to oscillate on the stud F?, to moveits suction
mouth F? toand from thesheet holder. Asthe
suetion nozzle F is carried by the base piece
C, it is apparent that it moves with the said
base piece whenever the same is adjusted,
and thus will .always be in proper position to
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act upon the corner of the foremost sheet con-
tained in the holder. The pivot stud F7 of
the nozzle should be located as nearly as pos-
sible in line with the foremost sheet in the
holder, in order to give the mouth of the sue-
tion nozzle such a motion as will bend up the
corner of the foremost sheet without drawing
the sheet downward.

To oscillate the nozzle F, suitable power
devieces may be employed connected with the
nozzle, as through ears F5, thereon. TFor this
purpose I prefer to employ a pneumatic de-
viee to which I shall refer more fully herein-
after.

Suction is created intermittently in the noz-
zle I by means of suitable suction deviees,
which are hereinafter fully deseribed. When
the nozzle F is rocked so that its suction
mouth F? isbrought in contaet with the lower
corner of the foremost sheet in the holder,
suction is ereated in the nozzle and is main-
tained therein while the nozzle rocks back,
carrying with it the corner or flap of the fore-
most sheet which adheres to its suction mouth
and is therefore separated from the other
sheets in the pack. The separating blade H’,
then passes under the raised flap and the suc-
tion in the nozzle F is relieved, so that the
flap or corner of the sheet is released.

I shall now refer to the separating blade 7,
and its method of operation.

H is a shaft journaled below the sheet
holder in suitable bearings H’ carried by the
gide frames A. Carried by the shaft II are
two or more rocker arms H2

M is the separator blade carried on the
outer ends of the rocker arms H2 In the
drawings I have shown the rocker arms II*
connected by a tie piece HS fastened to ears
115, on the ends of the arms I? and the blade
H7, carried by the tie piece H° The blade I
is provided with an inelined upper edge the
higher portion of which isat the end adjacent
to the separating nozzle F. The blade HF is
so Jocated that it occupies a normal position
withits edge below the front edge of the sheet
holder. When the blade H7 rises, its edge
passes above the lower edge of the sheet
holder and immediately behind the suetion
nozzle F, so that its inclined edge passes first
under the flap or corner of the foremost sheet
whieh has been lifted by the nozzle. As the
edge of the blade 7 is inclined with the
higher portion at the end adjacent to the
separating nozzle I, it is apparent that this
edge of the blade must pass under the raised
flap or corner, whatever may be the adjust-
ment of the holder. As the blade H, con-
tinues to rise its edge passes gradually under
the edge of the sheet and thus separates it
positively from the other sheets of the pack.

The rocking of the arms H? to impart the
rising and falling movement to the separator
blade, may be imparted in any suitable man-
ner. Forthis purposel have shown camsV?
carried on a eam shaft V, and acting on the

1
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rocking arms II% through friction rollers H
journaled in ears or extensions II® of the
arms H2

More or less difficulty is experienced in
practice in lifting the edge or flap of the sin-
gle foremost sheet by reason of the tendency
of two or more sheets to adhere at the edges
sothat two or even more sheets maybe lifted
simultaneously by the suetion nozzle F. For
the purpose of obviating this difficulty, I pre-
fer to construct the sheet holder with its bot-
tom at an acute angle to the front support,
and also to employ the upturned lip C% at
the edge of the base of the holder and the
elip or projection C¥ on the side of the holder,
as has been stated.

The effect of arranging the base of the
holder at an acute angle to the front sup-
port, is to slightly offset each sheet with refer-
ence to the next, and this will naturally tend
to separate the sheets at their edges.

The object of the lip C% and the projection
(¢, is to serape the edges of the paper as it is
lifted by the suction nozzle, and thereby cause
the sheets to separate if two adhere together.
The inner side of the lip C°% may be slightly
inclined and may be cut away on either side
of the portion over which the mouth of the
suction nozzle swings so as to admit the pas-
sage of air under the corner or flap of the
sheet when it first commences to rise under
the action of the nozzle. The face of the
mouth of the nozzle may be slightly inclined
or beveled, so that it will not make perfect
contact with the face of the paper but will
rest with the upper portion of its rim in con-
tact while the lower portion is slightly re-
moved as is shownin Fig. 18, Itresults from
this that the suction through the nozzle will
cause the paper to bend or pucker slightly as
it is drawn against the mouth of the nozzle
before the mnozzle commences its outward
movement; and this will have a further tend-
ency to separate the sheets,

With the construction described thelifting
of the edge of the single foremost sheet may
safely De relied upon under ordinary condi-
tions, but thereare circumstances under which
these devices would be insufficient. Thus if
the corner of the foremost sheet were torn
off, so that the suction nozzle came in con-
tact with the corner of the second sheet, two
sheets would of necessity be lifted. To fur-
ther insure the positive separation of asingle
sheet at a time, even under the rare condition
just suggested, I employ an auxiliary or as-
sistant separating device, whieh is in all ma-
terial respects a duplicate of the primary
device desecribed except that it is arranged
to act upon the other end or corner of the
sheet, so that it will be necessary, in order
that two sheets may be carried simultane-
ously from the holder, for these two inde-
pendent separating devices to act defectively
at the same instant. Thus if the single sepa-
rating device would operate tolift two sheets
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simultaneously onceina thousand times, with
theauxiliaryorassistantseparator, that would
beliable tooceur only once in a inillion times.

G is the suction nozzle of the assistait sepa-
rator pivoted to the opposite side of the sheet
holder, as to the base piece B, and constructed
alndFoperated in the same martner as the noz-
zle F. _

I’ is the assistant separator blade, having
an inclined edge, similar to the edge of the
blade H', except that its inclination is in the
opposite direction. This blade I" may be car-
ried by a tie piece I°, fastened to ears I° on
the endsof rocker arms I2carried by the shaft
H. The rocker arms I may be rocked in a
manner. similar to the arms H? as by cams
V?, on the shaft V,and the arms may be pro-
vided with anti-friction rollers I* journaled
in extension I3, and making contact with the
cams V3, ‘ : e
. The assistant or auxiliary separator blade
¥’, is located behind the blade H? so that its
line or are of movement is nearer the edge of
the sheet holder than that of the blade H? H
and the two blades are sotimed in their move-
ments that they will not in any way inter-
fere one with the other,

The lip BS, and elip B, on the side of the

~ holder by which the assistant separator noz-
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zle G is carried, correspond with the similar
parts C% C° already deseribed and perform
similar fanctions. o

The two nozzles F and G operate simulta-
neously; but with the construction shown the
separator blade 17, acts immediately in ad-
vance of the blade H". Therefore if both noz-
zles lift the corner or flap of the same sheet
both blades will pass under the edge of the
same sheet. This will be the normal opera-
tion. If however, the nozzle F should for
any reason, lift two sheets, the nozzle G lift-

_ing one, the blade I? would pass under the
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lifted edgs of the single sheet lifted by the
nozzle G and, as its inclined edge traveled
from G to F under. that sheet, it would en-
tirely separate it from the other sheet so that
only the single sheet would be fed. If,on the
other hand, the nozzle F should lift a single
sheet and the nozzle G should lift two, the
blade 17, passing under the two sheets would
separate them both from the other sheets in
the pack, but the blade H", passing under the
edge of the single sheet lifted by the nozzle
F, would separate the two sheets one from
the other. Thusit will be seen that with the
auxiliary or assistant separator a failure to
separate a single sheet from the others in the

. back can occur only when both nozzles F and

5S¢

G -simultaneously lift the corners of two
sheets. -

I*is a lip on the outerside of the blade I,
which acts to support the edge of any sheet

. which may come between the two blades, as

\65

- would occur in the last case mentioned, 4. e.,

when the nozzle F lifted one sheet and the
nozzle G lifted two. In this case the outer

sheet is separated by the blade H7, and is car-

ried out by the withdrawing devices, while
the second sheet, which lies in front of the
blade 17 and behind the blade HY rests upon
‘the lip or support I until, on the nextopera-

70

tion of the nozzles F and G, it is lifted by

them and the separator blade H?, passes un-
der it. : :
The auxiliary or assistant separating noz-

75

zle and blade may be omited in a machine to .

feed exclusively such sheets as do not tend
to adhere one to- another.

I shall now describe the withdrawing de-
vices, by which the separated sheet is fully
withdrawn from the holder, referring more
particularly to Figs. 3, 5, 6, 11, 12 and 13,

The withdrawing mechanism.—J is a shaft
supported in suitable bearings J’ in the side
frames A, and located below the front of the
sheet holder and opposite to the nozzles F, G.
. J5, J¢ JC are disks mounted on the shaft J,
and may be provided with rubber facings or
tires J7.  These disks J J¢, J¢, rotate with the
shaft J, and are so located that the outer face
of the separator blade H, when the same is
raised, will make contact with them, thus
pressing the edge of the separated sheet:of
paper which has been released by the suction
nozzle or nozzles, against the rotating disks
J% J% J and the disks, acting on the paper
‘against the surface of the blade H7, will with-
draw the sheet from the holder. To insure
the proper pressure between the disks J5, J¢,
J% and the surface of the blade H’, the shaft
J which carries the disks may be journaled
in spring pressed bearings. }

In the drawings I have shown the bearings
J’ carried in horizontal guideways and acted
upon by springs J*, retained by binding caps
J¥, The shaft J may be held against longi-
tudinal movement by collars J2
" It is apparent that when the holding de-
viees are adjusted to contain sheets of dif-

ferent sizes a corresponding adjustment of

the withdrawing devices J3, J¢ J¢ is neces-
sary.  For this purpose I prefer to employ
the construction shown, in which the with-
drawing disks are adjusted by the adjustment
of the holder.

The disks J5, J5, J® are free.to move longi-
tudinally on the shaft J, while revolving with
it. For this purpose the hubs J%, of the disks
may be keyed to the shaft by keys J%, fitting
a longitudinal key way J% in the shaft.

_J0, JU, are coil springs surrounding the
shaft and interposed between the outer disks
J% J% and the intermediate disk J?% and
adapted to press the disks apart.
© JB, J©, are sleeves on the shaft J, at each
end exterior to the disks J%, J¢ and- adapted
to bear against them. These sleeves J%, J'2,
are movable longitudinally upon the shaft J
and constitute adjusting sleeves, as by them
the disks J5, J¢,J5, areadjusted. Thesesleeves
J2, J2 are cut away or recessed, as at J'3, so
as nof to obstruct the movement of the suction
nozzles which must obviously have a move-
ment sufficient to permit the paper when re-
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leased by them to touch the peripheries of the
disks J5, J¢, J¢.

Ji J4 arerecesses in the top of the adjust-
ing sleeve J%, J®* which receive the toe pioces
TY, B9, carried by the respective members of
the sheet holder, as by the side cheeks B, C%
It is obvions that whenever either member of
the sheet holder is moved the sleeves J'%, J%,
will be correspondingly moved through the
picces F*, G% and these sleeves acting in con-
junction with the springs J*, JU, on the disks
Js, J& will move them correspondingly. As
the intermediate disk J is free to slide upon
the shaft J,and is acted upon by the springs
Jw© J1 on either side, it is apparent that the
pressure of the springs on each side will al-
ways become equalized, Lhus causing the in-
termediate disk J%, to always assume a posi-
tion midway between the two outer disks J¢,
whether the sheets are being fed on the cén-
ter line of the machine or on either side
thereof. When either sleeve J%%, is moved
ontwardly the springs J¥, J', move the adja-
cent disk J°, outwardly to a corresponding
extent; but, whatever the movement may be,
the disk J° will always come to asubstantially
central position between the two outer disks
Js, J6, Instead of the compound springs J*,
J1 shown, a single spring of sunitable tension
may be employed. In Fig. 11 the disks are
shown in the positions they would ordinarily
oceupy in feeding wide sheets, while in Fig.
12 theyareshown adjusted for narrow sheets.

To hold the sleeves J'? from turning on the
shaft J, and by so turning interfering with
theaction of the suction nozzles the toe pieces
9, @, may be provided with projections F1,
G, respectively adapted to sockets in the top
of the sleeves. (See Fig.18.) These projec-
tions and sockets may be rounded so as to not
interfere with the slight longitudinal move-
ment that may be imparted to the shaft J, by
the springs J*.

The shaft J may be driven in any suitable
manner, as by a gear J¥. 1 prefer, however,
to impart to the shaft J, at first a yielding
movement, and to gradually increase that
movement up to the full driving'speed, so that
at the moment the disks J3 J¢ J¢ impinge
upon the sheet they will have a low speed of
rotation and there will be no liability to tear
orstrainthepaper. Forthispurpose,I mount
the driving gear J* loosely upon the shaft J
and connect it with the shaft by a spring J%.
In Fig. 11 Ihave shown this construction, with
the spring J® secured at one end to the hub
J1or to the web J¥ of the gear J*? and at the

“other end to a collar J? fast on the shaft J.

J3is a key carried by the shaft J, and ex:
tending into the hub JV, which is partly cut
away or recessed, as for a quarter of its cir-
cumference, so that the gear wheel, may drive
the shaft J, solely through the spring J%, un-
til the end of the recessed or cut away por-
tion of its bearing is reached, when it will act
through the key J3 to positively drive the
shaft J. This construction is clearly shown

in Fig. 23 where J* is the recess for the key
in the hub J¥. 'When the resistance to turn-
ing of the shaft J created by the frictional
action of the frictional disks J5 J% J%on that
shaft has become sufflicient to overcome the
tension of the spring J'*® to such an extent
that the gear J¥ has moved around the shaft
until the side bearing J® of the recess J* of
the hub of the gear has come to a bearing on
the key J® then the shaft and the disks car-
ried by it will be positively driven.

In Fig. 11 the outer rim of the gear J% is
shown broken away exposing the hub and a
part of the web of the gear.

K3 13 are feeding rollers carried on suit-
able shafts K, L, and located below the disks
Js, Jo&, J5 The feeding rollers K3 L3 are
adapted to receive the sheets as they are par-
tially withdrawn from the holder by the disks
J5,J6, J& and carry them down and feed them
to the carrier or other devices. These foed-
ing rollers may be provided with tires K*, L,
of rubber or othersuitable adhesive material.
The shaft of one of the sets of rollers, as I3,
may be journaled inspring pressed bearings
I/, acted uponbysprings L’ and retained by
suitable caps. By this means the rollers K*
and L3 may be pressed in frictional contact
with yielding pressure. One of the shafts of
these feeding rollers as K, may be driven by
a gear K° and the other may be driven by
the friction upou its rollers L% Collars K3
12 secure the shafts laterally.

M is a guide located between the disks .J?,
Js, J6, and the feeding rollers I3, L3, supported
by brackets M’ on the side frames A.

. M? is a second guide adjacent to the feed-
ing rollers for guiding the sheets from the
feeding rollers to the devices, such as the con-
veyer or the carrier, which are to receive
them. The guide M*® is shown supported at
its ends by brackets M3 on the side frames A.
The guides M and M? may be made of sheet
metal and may be slightly eurved to direct
the edge of the paper.

T have deseribed the holding devices and
the separating and withdrawing mechanism
as adapted for adjustment to suit varied sizes
of sheets, but in cases where the machine is
to be used upon sheets of a constant size, these
features of adjustment may be omitted.

T shall now deseribe the carrying mechan-
isim which I have shown for the purpose of
carrying the separated and withdrawn sheets
to such mechanism as may be employed to
act upon them, e. g. printing presses, ruling
machines, &e., referring more particularly to
Figs. 1, 2,38, 5, and 13.

The carrying devices and the overlapping
mechanism: N and N’ are rollers having their
shafts N% N9, journaled in suitable bearings
Nt in the side frames A, over which passes a
series of endless bands or cords NS, forming
an endless carrier arranged in position to re-
ceive the sheets from the feeding rollers L?
K3 The shaft of one of the rollers, as N,
may be driven by a gear wheel N7, earried by
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it and the other roller N’ may be driven
the friction of the cords or bands N8,

- N% are collars to prevent endwise move-
ment of the rollers. '

As it is desirable in some cases to have the
sheets overlap one another for a greater or
less distance, as in ruling machines, I have
provided devices for produeing this overlap-
ping, and these I will now deseribe.

O* are a series of disks held, as by screwed
hubs O% upon a shaft O, located between the
shafts N? and N°&, so that the peripheries of
the disk O% will project slightly above the

by

plane of thecarrier N% and each disk is pref-

erably located in a central position between
a pair of bands or cords.
carries these disks O% is supported in verti-
cally adjustable bearings O’, which are shown

- attached tobrackets O% carried by the frames
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A, and adjustable horizontally thereon.

O% are set collars to maintain the lateral

position of the shaft O. The shaft O isdriven
in any suitable manner, preferably from the
shaft N, by means of a belt O, passingabout
pulleys O° O, fast on the shafts O, and N2,
respectively. 'To maintain the tension on
the Dbelt or cord O, when the shaft O is ad-
justed, I prefer to pass the belt O, aboutan
idler OS, on the shaft N3, and thence around
an idler 0% journaled on a bracket O, car-

ried by one of the brackets 0% -~ As the pul-

ley O° is moved with any adjustment of the

shaft O, a sabstantially uniform driving ten-.
‘sion is maintained on the belt O,
For the purpose of causing the successive.

sheets to overlap, the carrier N¢, is driven at
a slower speed than the sheet withdrawing
devices so that the front edge of each sheet

. is pushed forward by the withdrawing de-
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vices upon the carrier faster than the rear
edge of the previous sheet is removed. The

front edge of each sheet is thus laid over the.

rear edge of the preceding sheet. It will
sometimes happen, however, that the front
edge may catch against the rear edge of the
previous sheet or may slip under it, and it is
to correct this defect that I employ the over-
lapping disks O*.. Thesedisksareso arranged
that as the sheets are carried along by the
conveyer they will pass over the slightly pro-
jecting peripheries of the disks O% and at
the moment the rearmost edge of any sheet
passes from the disk and drops upon the
bands N° from the slightly elevated position
to which it has been raised by the disks, the
front edge of the next sheet will be carried
over the disks and will thus be caused to
overlap the edge of the precedingsheet. The
shaft O, should therefore be adjusted longi-
tudinally so as to bring the disks 04 into po-
sition to act upon the sheet at the moment
the overlapping will take place. In Fig. 5,
the full lined cirele O% shows the position of
the disks when adjusted foroverlapping long
sheets, and the dotted circle O% the position

of the disks when adjusted for overlapping -

short sheets. When the feeding apparatus

The shaft:O which-

1is to be used in cases where overlapping of
the sheets is not desired, the overlapping
disks O* may be omitted. I prefer, however,
to employ them on the machineé with pro-
vision for adjustment whereby they may at
-any time be thrown out of action. For this
parpose I prefer to make the bearings O’ of
the shaft’ O, capable of vertical adjustment
in the brackets 0% so that by lowering the
shaft O, the peripheries of the disks O% may

i
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“be brought below the plane of the earrier N°. ,

By the driving connections hereinaflter de-
seribed the relative speeds of the withdraw-
ing and feeding devices and of the carriers
may be regulated so that any desired extent
or degree of overlapping may be obtained.

Instead of disks O¢, the overlapping of the
sheets may be accomplished by projections
or fingers extending above the plane of the
carrier, the effect of the devices being sub-
stantially the same except that in the case of
the disks their rotation assists in earrying
the sheets and there is no liability of retarda-
tion. ) s .

I shall now refer to the pneamatic devices,
which I employ for the purpose of creating
intermittent snction in the separating noz-

zles, and also for the purpose of oscillating 9

them, referring more particularly to Figs. 2,
4,6, 9, 10,14, 15, 16, 17, 18 and 24.

The pnewmatic devices—P is a suction
pump in which suction iscreated by the usual
valved piston operated by a piston rod driven
inany suitable manner, as by the pitman W7,
operated by a crank W¢, on a shaft W.

- Q is a vacuum chamber from which the
.vacaum pump P sucks.

The chamber Q may be suitably supported
by the frame A, and should be of substan-
tial size, so that a continuous and uniform’
partial vacuum may be retained within it by
the suction of the pump P. The chamber Q,
may be provided with a relief valve Q% The
casing of the pump P may be screwed into or
secured to the walls of the chamber Q in
such a manner that the sucking orifice of the
pump shall communicate directly with the
cavity of the chamber. By this arrangement
no pipe or connections are required between
the suckingorifice of the pump and the cham-

‘ber, and all leakage and consequent destruc-
tion of vacuum incident to such connections
isavoided. (Seedotted linesin Fig.2.) This
chamber is connected with the.suction noz-
zles F, and G, by suitable pipes Q3, in which
are located valves to control the suction. The
suction pipe or tube Q° leading from the
chamber Q, is connected by a branch pipe or
tube U* with a valve U, supported upon the
rear of the frame work of the machine. In
the drawings I have shown the valve carried
by aplate T'%. The valve Uis alsoconnected
through a tube or T US, with the tubes F¥,and
G* which lead to the nozzles F,and G, respect-
ively. .

U’isa three way valve plug within the shell
or case of the valve U, provided with a stem
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U?, passing through the bearing US in the
valve shell. In the valve case are orifices
communicating with the tubes U4 and U% and
also an orifice UY, to the external air. When
the valve plug is turned to the position shown
in Fig. 17, communication is opened from the
suction chamber Q, through the pipes Q?, UY,
to the pipe U? and thence through the pipes
F*, G4 to the suction nozzles F, and G, When
the valve plug is turned into the position
shown in Fig. 16 communication between the
pipes U4, U5 is closed, and the outlet U?, is
opened to the pipe U’ thereby relieving the
vacuum in the nozzles I and G.

Ut is an arm on the end of the valve stem
T? connected by a rod U7, with one end of a
lever US, which is fulerumed as at U', toa
bracket U, and is rocked by a cam V5 on
the cam shaft V. On the end of the lever
U%, may be carried an anti-friction roller U™.

U™ is a spring to normally draw the opera-
tive end of the lever Us upward. It isshown
connected with the end of the arm US By
these devices the suction in the nozzles FF and
G, is alternately created and relieved.

I shall now refer particularly to the pneu-
matic devices which I prefer to employ for
the purpose of rocking the nozzles F, and G.
It is to be understood, however; that these
pneumatic devices may be omitted and other
driving connections may be substituted.
These devices are shown particularly in Figs.
6, 13 and 24 and the two devices which rock,
one the nozzle I and the other the nozzle G,
are alike, each as the other in construction
and operation except that the parts are right
and left handed to better adapt them to their
positions on opposite sides of the machine.

R and S are cylinders respeetively carried
by the side members of the sheet holder, as
by the ears R/, 8’, and are provided with pis-
tons RY, 8* having piston rods R% 8% which
are connected with the nozzles F and G as to
the ears F%, G thercon. The rear closed
ends of the eylinders R and 8§, are provided
with orifices R? $% respectively, which are
connected by pipes R3, 8% with the source of
suctionin a mannersimilar to the pipes B¢, G4

B2, C® are curved shoe pieces arranged at
the rear of the holding devices for support-
ing the flexible tubes F%, R? and G, S re-
spectively at the points where they are bent

. over the holder to prevent the pipes from
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closing at the ends.

T5is a T piece connecting the pipes R? 8%
with the three way valve T.

T4 is a branch pipe connecting the three
way valve T, with the pipe Q3 which leads
to the suction chamber Q.

The construction and mode of operation of
the valve T are identical with the econstruc-
tion and mode of operation of the similar
valve U, and therefore need not be referred
to in detail.

TS is the arm carried by the stem of the
valve plug of the valve T, and connected by
the connection 17, with the lever T% the free

531,438

end of which is operated by a cam V* on the
shaft V. The lever T8is fulerumed as at T"
to a bracket T'% The cam V* which operates
the valve T and controls the rocking of the
nozzles F and G, operates in advance of the
cam V’, which controls the valve U.

T is an anti-frietion roller in the end of
the lever T%.

RS and S% are springs located within the
eylinders R and S, behind the pistons RA 84,
therein, and having a tension sufficient to
normally move the pistons forward. This
forward movement of the pistons is limited
by stops R7, §7, within theeylinder. (See dot-
ted lines in Fig. 6.)° When the valve T is
turned to open communication between the
pipes T4 T% a partial vacuum is created in
the eylinders R and 8, behind the pistons and
the pressure of the external atbmosphere upon
the pistons forces them inward and com-
presses the springs. The nozzles F and G,
are thus moved into contact with a sheet on
the sheet holder in the manner described.
When the valve is turned to close the con-
nection between the pipes T* and T? and to
open the pipe T% to the outlet to external air,
the air rushes into the cylinder in the rear
of the pistons and the springs then push the
pistons forward, thus moving the nozzles B
and G forward. No stops are necessary to
limit the inward movement of the pistons, as
that movement is limited by the contact of
the nozzles with the sheets in the holder.

The driving mechanism:—I shall now de-
seribe the driving mechanism, which I prefer
to employ for the purpose of driving the va-
rious operative parts of the machine, refer-
ring more particularly to Figs. 2, 3, 4, 5, and
19 to 22. In addition to the simple driving
of the machine it is my object to provide the
driving mechanism with features of adjust-
ment whereby the interval between success-
ive sheets may be adjusted so that the sheets
may be fed at a greater or less distance apart
or may be caused to overlap, or a uniform
intervening distance or overlapping extent
may be maintained when thesize of the sheets
is changed. i

It is apparent that the separating devices
cannot be operated to separate a sheet from
the pack until the withdrawing devices have
completely withdrawn the previously sepa-
rated sheet from the holding devices, and as
an interval of time is consumed by the sepa-
rating devices in separating the sheet from
the pack while the withdrawing devices are
still acting upon the previously withdrawn
sheet, there will be of necessity a substan-
tial space between the adjacent ends of sue-
cossive sheets, as they are delivered by the
withdrawing devices. It isusually desirable
that this intervening space should be as short
ag possible.

In cases where it is desired to feed a uni-
form number of sheets per minute without re-
gard to length of the sheets, as in printing

presses and folding machines, the features of-
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adjustability for varying the driving speeds
are not required: , In such cases the separat-
ing and withdrawing devices are adjusted to

- suit the longest sheets that would be used in
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the machine so that there will be the shortest
intervening space between the longest sheets.
The cam- shaft which controls. the opera-
tionsof theseparating devices has,under this

condition of feeding, a speed of revolution
-equal to that of the number of sheets to be de-

livered per minute,and thespeed of the with-
drawing rollers is 0 timed that the said roll-
ers willcompletely withdraw thelongest sheet
during the time of one revolution of the cain
shaft. Consequently noadjustment of speeds
will be required when the machine is used
with shorter sheets. ' The only difference will
be that with the shorter sheets the space be-
tween successive sheets will be greater.

- In machines in which the sheets are to be
fed with their edges overlapping or very
close together, asin ruling machines or where
the same space is required between short
sheets that is required between long ones, or
where with a machine employing sheets of a
constant length it is desired for any cause
to change theintervening space between
successive sheets, or the extent of overlap-.
ping, it becomes necessary to make certain
adjustments in the driving devices. There
may be several methods of adjustment for

producing these results but I prefer to employ-

that which I have-shown. " It.is evident that
when feeding sheets of the samelength with-
out change in the relation of the rear end
of one sheet to the forward end of the next
a definite number of sheets will always be
fed in corresponding intervals of time. - If
the length of sheet should be changed with-
out ‘a change being made in the relation of
the ends of successive sheets or if the re-
lation of the ends of the sheets should be
changed, while the length of the sheets re-
mains the same, or if both the length of the
sheets and the relation of the ends of the suc-
cessive sheets should ‘be simultaneously

"changed without these changes being the

same in degree but opposite in effect, a
change will also be required in the number
of sheets supplied per minute. Any adjust-
ment which will properly vary the rate in
which the sheets are supplied will serve the

desired purpose. -Thus the separating and

-withdrawing devices may have positive driv-

ing connection adjusted, as previously stated,
so that there shall be the shortest space be-

tween the longest sheet, and these devices

may have their speed adjusted as to the speed
of the conveying apron; or the conveying
apron and withdrawing devices may have
positive driving connections, adjusted with
the speed of the withdrawing devices the
‘greatest that will be required for any style of

-feeding, and the speed of the separating de-

vices only may be adjusied. In either-of
these instances the withdrawing devices

would have an unnecessary speed when feed-

ing shortsheets. "It isevident that the speed
of the separating devicealone determines the
rapidity of the feeding of the sheets. When,
therefore, the separating devices have been
adjusted.to supply sheets with the proper ra-
pidity for any desired feeding, the withdraw-
ing devices must be adjusted so as to remove
the sheets and place them upon the conveyer
-‘without any unnecessary speed in these de-
vices at any time. - In the adjustment that I
have adopted, I contrive to withdraw the
sheets in the slowest and gentlest manner
possible, whatever their length may be, or
the manner in which they are fed as to the
relation to the adjacent ends of successive
sheets. .. :

Since there must always be a.certain space
between the ends of adjacent sheets as they
are delivered from the withdrawing devices,
as previously stated, it follows that whenever
it is desired to close or diminish that spacs
or to cause the ends of the sheets to overlap,
it is necessary that the feed rollers shall run
fast enough to push the sheets faster than
they are carried upon the conveyer so that the
sheet between the feed rollers will overtake or
overlap the previous sheet on the carriers.

In adjusting the speeds of the separating
and withdrawing devices with the change in

-the length of sheets, I first so adjust the speed

of the cam shaft which operates the separat-
ing devices relatively to the speed of the

withdrawing devices that the shortest inter-

vening space will be maintained between suc-
cessive sheets whether they arelong or short,
and-then I change the speed of the withdraw-
ing and separating devices taken together
relatively to the conveyer, so.that they will
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operate slower with long sheets and faster.

with short sheets. Thus the feeding of long
sheets to the apron is retarded; while the
feeding of short sheets is accelerated, and a
constant distance between or extent of over-

II0

lapping of the sheets is maintained, whether

they be long or short.

In cases where the machine is operated con-
stantly on sheets of uniform length and it is
desired to vary the width of the spaces be-
tween successive sheets or tofeed the sheets
close together, orwith theiredgesoverlapping,
I similarly adjust the feeding devices rela-

tively to the eonveyer and 1 so connect the

devices with the mechanism for driving the
cam shaft that any change madein the speed
of the feed rolls will correspondingly change

154
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the speed of the cam shaft, as any change.

in the spacing or overlapping of the sheets
upon the conveyer wotild, forthe proper opera-
tion of the apparatus,require a changein the
speed with which the sheets are supplied.

125

I shall now describe particularly my im-.

provements in the driving mechanism.

.V is the cam shaft upon which are secured
the cams V? and V3, for operating the sepa-
rator blades H” and I’, in the manner hereto-
fore described, and also the cams V* and V5,
for operating the suction controiling valves
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T and U. The shaft V is journaled in suit-
able bearings V’. On the end of the shaft 'V,
is a friction disk V¢ which is provided prefer-
ably with a rubber tire or friction surface V7,
having a portion eut away as at V&

VU is a projection carried by the disk V¢,
projecting from its surface radially toward
but not up to the periphery or tire V?. This
projection V% may be made integral with the
disk V¢ or may be carried by a plate V?, se-
cured to the face of the disk.

V1 is a collar carried on the hub of one of
the bearings v’, and free to slide longitudi-
nally thereon, being held thereto by a key or
spline V¥, This collar V%, is located imme-
diately in the rear of the disk VS and is
pressed into contact with the rear face of the
disk by a spring V¥, arranged between the
collar V¥, and a shoulder V% on the hub.

V1 is a friction pad earried by the outer
face of the collar V¥ and V" is a similar frie-
tion pad carried by the opposed face of the
disk V® The revolution of the shaft is
stopped by the friction between these two
pads V' and VY, when they are pressed into
contact.

V¥is afriction roller carried upon a radical
stud or projection V® on the collar V¥, and
adapted, as the disk V®rotates, to run in con-
tact with its inner face. Upon this inner
face of the disk V¢ is a depression or recess
V&, adapted at a certain portion of the revo-
lution of the disk V% to receive the friction
roller V¥ The friction roller V¥, is so ar-
ranged that when it isrunningupon the face
of the disk V¢, it will push the collar V13, away
from the disk V¢ so as to separate the friction
pads V¥ and V¥ and permit the shaft V to
rotate freely until that portion of the revolu-
tion of the shaft is reached which brings the
depression V3, adjacentto the roller V% when
the roller and the collar are permitted to move
forward under the action of the spring V19,
thereby pressing the friction pads V' and V",
in contact and arresting the shaft V.

V¥ is an arm carried by the collar V13, and
projecting outwardly across the face of the
disk V¢ and having upon its end an angular
toe piece V*, projecting across the periphery
of the disk. ‘

W is the power shaflt to which power may
be applied in any snitable manner, as from
the machine to which the feeding apparatus
is applied. This shaft W is journaled 4n
the lower portion of the machine in suitable
bearings W/, in the side frames A.

W?is a cone mounted on the shaft W, and
rotating with it.

X is a shaft below the cam shaft V, jour-
naled in suitable bearings X', located in
guideways or slides in the plates X* and car-
ried by the side frames A.

X4 areadjusting serews carried by caps X8,
and bearing upon the bearings X’, by means
of which the shaft X may be adjusted to and
from the shaft V.

X5 is a cone mounted on the shaft X, and

'V are not driven.
jection V1 isadjacent to the periphery of the
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rotating with it. The cones X® and W? are
oppositely arranged on their respective shafts
X and W.

W3 ig a driving belt passing around the
cones X°and W? by means of which the cone
X% and its shaft X, is driven from thecono
W? and shaft W. DBy shifting the belt lat-
erally upon the cones, it is apparent that the
speed of the shaft X, with reference to the
speed of the shaft W, may be increased or
diminished.

X% is a friction disk fast upon the shaft X,
and making frictional contact with the pe-
riphery of the friction disk V* on the shaft V,
for the purpose of driving the disk V5 and its
shaft V. The disk X5, like the disk V% may
be provided with a tire X7, of rubber or other
suitable. frictional material.

The peripheries of the disks V° and X5
may be roughened to increase the frictional
contact. By the adjustment of the shaft X,
through the adjusting screws X% the pressure
of the periphery of the disk X5 upon that of
the disk V°® may be regulated.

X® is a small cone pulley carried by the
disk X6,

XYiganoppositely arranged cone mounted
loosely on a stud X!, carried by the side of
one of the frames A, as by a stud plate X2

X? ig a belt passing about the cones X® and
X1 by means of which the latter cone is
driven by the former, Itisapparentthatby
the adjustment of the belt X% on the cones
X8 XU the speed of the latter cone with ref-
erence to the former may beregulated. The
cones X8, X! are preferably corrugated as
shown so that a small round belt X* may be
employed.

X8 is a disk carried by the cone X', and
provided with a projection X', extending
from its periphery, which is notched as at X,
adjacent to and immediately in front of the
projection X' The disk X' is located im-
mediately adjacent to the disk V¢ and the
projection X", thereof is adapted to strike
the projection V', of the disk VS The outer
end of the projection V¥, is curved so as to
conform to the periphery of the disk X',
against which it rests when the shaft V is at
rest. The disk X3 is also provided with a
lug or projection X' on its inner face, which
is adapted tostrike the end V* of the piece V¥,

I shall now deseribe the operation of these
parts. The shaft X is driven by the power
shaft W, through the cones W% X% and the
belt X% is constantly rotating. The disks X?,
X1 are, therefore, in constant motion, the lat-
ter being driven from the shaft X, by the
cones X8, X and the belt X®. The disk V?°
and shaft V, are driven only when the pe-
ripheries of the disks V¢ and X" arein contact,
so that whenever the ecutaway portion V3, of
the disk V*®is adjacent to the periphery of
the disk X¢ the peripheries of the disks are
not in contact and the disk V5, and its shaft
At this instant the pro-
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disk X%, and the disk X%, and V¢, are shown

in this relation in Fig. 19. At this time the
friction collar V* is pressed forward by the
spring V!, and the momentum of the disk V¢,
has been positively arrested by the friction
pads Vi, V7,  Agthe disk X' continues to
rotate its lugs X1, strikes the end V2, of the
arm V%, and thereby pushes the. collar V3
rearwardly and separates the pads V1, V7,
leaving the disk V% and its shaft V free to
rotate. Immediately that the collar V3, has
operated to release the disk V¢ the lug X4,
of the disk X, strikes the projection V¥ of
the disk V% As the projection V1 at this
moment reaches the notch X in the pe-
riphery of the disk X', the disk V¥, is free to

move with the disk X', until the cut away

portion V3, is moved away from the periphery
of the disk X* and as the peripheries V7 and
X7, then come in contact the disk V¢ and the
shaft V, are driven by the disk X5 until the
cut away portion V3, is again brought adja-
cent to the periphery of the disk X% Asthe
movement of the disk V¢ is commenced, the
recess V' on the face thereof is carried away
from the roller V¥, of, the collar V3, and as
this roller then rests against the face of the pe-
riphery of the disk, the collar V*is held out of
contact with the disk V¢ until the recess V12
again reaches a position adjacent to the.roller
V¥, which occurs at the instant that the eut

‘away portion V3, of the periphery of the disk

V¢, comes adjacent to the periphery of the
disk X% The collar is then released and un-

der the action of the spring V% is pushed for-

ward, bringing the friction pads V1, V¥, in
contact and thus overcoming the momentum
of the disk V% and preventing that momen-
tum from carrying the disk V¥, so far that
the cut away portion V8, of the periphery
thereof would be moved away from the disk
XS, so that the friction faces V7, X7, would
again eome in contact without any cessation
of rotation of the disk V¥ and its shaft, which
would be liable to oceur if no means are em-
ployed for overcoming their momentum; but
in the event of the possible slipping of the
friction pads after contact, the disk V¢ will
be positively stopped by contact of the pro-
jection V¥, with the periphery of the disk X,
By this mechanism an intermittent motion is

imparted to the disk V¢ and its shaft V, and

thence to the devices operated by the shaft,
i.e., the separating-devices. The shaftV be-
ing driven from the shaft X, through the me-
dium of the frietion disks V¢, X¢ (which are
of the same diameter) will rotate at the same
speed as the shaft X, but intermittently.

As a longer time is consumed by the with-
drawing devices in withdrawing long sheets
than in withdrawing short ones, it is appar-
ent that if a uniform space is to be main-
tained between the sheets, a longer interval
must elapse between the successive opera-

tions of the shaft V, when long sheets are.

being withdrawn than is necessary with short

sheets, <. e., the interval should vary directly
as the length of the sheets, This result I-ac-
complish in the following manner: The di-
ameter of the cone X', is larger than that of
the cone X3, so that each groove on the cone
X, has a larger diameter than.the corre-
sponding groove on the cone X8 Conse-
quently the cone X', and its disk are always
driven at a slower speed than the shaft X,
with its disk X% The projection V¥ there-
fore, will always strike the disk X! before
the lug X', reaches a position opposite the
shaft V. Asthe disk VS after its motion has
been arrested in the manner described, re-

mains at rest until the lug X", acts upon the.

projection V¥, it is apparent that the inter-
val between successive operations of the disk

VS, and its shaft V, will depend upon the dis-"
tance of the lug X*, from the projection V19,

when the disk V5 reaches a state of rest. As
this distance depends upon the speed of the
disk X', with relation to the speed of the
disk V¢ it is obvious that by shifting the
belt X% upon the cones X8 X, 50 as to in-
crease or diminish the speed of the cone X1,
which controls the disk X, the distance be-
tween the lug X' and the projection V1, and
the resulting interval of time between the
successive operations of the disk V¢, and its
shaft V, may be correspondingly increased or
diminished. :
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Y is a threaded rod extending across the'. .

machine between the cones W2 X% journaled
at its ends in suitable bearings Y2

Y? is a hand wheel on the end of therod Y,
for-the purpose of turning it. :

Y?is a set collar on the rod Y.

Y’ is a second stationary guiding-rod ex-

‘tending across the machine parallel to the

rod Y. _ ) -
Y% is a spider casting having-a threaded

boss adapted to the threaded rod Y, and a sec-

ond guide boss adapted to the guide rod Y”.
Y%, Y®, are arms earried by the spider Y3,
as by bosses Y° thereon, and extending re-
spectively toward the cones W% X5 These
arms are provided on their ends with eyes
through which the cone belt W3 is passed,
By turning the hand wheel Y3, and thus ro-
tating the threaded rod Y, the spider Y3, with

its belt carrying arms Y’, Y® may be. moved

in either direction. The belt may thus be

shifted to any position desired on the cones.

W?2,X5% The movement of the spider Y3, and
consequently of the belt W3, in either direc-
tion may be limited by stops Y? Y° on the
guide rod Y’. - :

X is a gear wheel on the énd of the shaft
X, gearing with the gear K5 on the shaft K,
of the feeding rollers K3 The gear J%of the
shaft J of the withdrawing rollers is geared
with the gear K’ Thus the withdrawing
and feeding devices may be driven from the
shaft X. o

The shaft N?of the conveyer N5, may be
driven from a gear wheel W¥, on the power
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shaft W, through intermediate gears W¥,
transmitting power to a gear N7 on the
shaft N2

The speed of the separating and withdraw-
ing devices depends upon the speed of the
shaft X. Consequently thisspeedisregnlated
by moving the belt W3, upon the cones W?, X7,
When the belt passes about the portion of the
cone X% of greatest diameter the speed is
slowest and vice versa. Theintervalbetween
the successive operations of the separating
devices depends upon the speed of the disk
X, and consequently this speed is regulated
by adjusting the belt X% upon the cones X,
X3 When the belt passes about the portion
of the cone X', of greatest diameter the speed
is slowest and vice versa. Thus by adjusting
the belt X° on the cones X X8 the intervals
of rest of the separating devices may be va-
ried directly as the length of the sheets.  T'o
enable these adjustments to be easily made,
I prefer to divide the cone X7 into a series of
divisions or spaces, as shown, by grooves or
lines; and these spaces may be numbered
from 1 to 9, or whatever the number of spaces
may be, commenecing with the larger end of
the cone. The grooves in the cone X! are
correspoundingly numbered, commencing with
the large end of the cone. Thus the belts W?
and X° when each is in its space or groove
Na. 1, are adjusted for the longest sheets of
paper and so on as the length of the sheets
decreases. The operator adjusts the belt W3
and X to those positions on their respective

-cones which correspond to the length of sheets

being fed. To furthersimplify thisoperation,
I prefer to attach to the machine the direction
plate A% by means of which the operator may
instantly perceive what adjustments are re-
quired Dby the sheets which he has in hand.
1 have shown this plate adapted for a ma-
chine suited for feeding sheets between
twenty-four and twelve inches in length with
the successive sizes of sheets varying by one
and one-half inches in length. In opposite
columns are arranged the sheet lengths and
the corresponding divisions on the cones.
Thus for a sheet twenty-four inches long, the
belts are to be adjusted to position No. 1, on
the cones, and so on. In thedrawings (Figs.
4 and 20) I have shown the belts W? and X?,
adjusted to position No. 5, which according
to the plate of directions would besuited for
sheets eighteen inches long. These adjust-
ments areadapted for withdrawing the sheets
and laying them upon the conveyer with their
edges close together. o increase the spaces
between the sheets it is only necessary to
malke the machine run slower, 4. e., to adjust
the belt W¥, toward the larger end of the cone
X3 To make the sheets overlap, the ma-
chine must be made to run faster by adjust-
ing the belt W3, toward the smaller end of
the cone X% The plate A5, may also contain
these directions. 'They are shown upon the
bottom of the: plate in Fig. 2. If the sheets
that are to be fed close together are of a size
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betwoeen two sizes given in the plate of di-
rections, the nearest size is selected and the
belt is first adjusted to the corresponding po-
sition npon theeones, then if the size selected
from the plate is actually longer than the
real size of the sheet, the belt W? is moved
slightly toward the large end of the cone X5
and if it is shorter than the actual size the
belt is moved toward the smaller end of the
cone. Thus the machine may be adjusted
to suit different sizes of sheets by simply
turning the hand wheel Y* and moving the
belt X% - With the plate of directions A’the
operator is instructed how to adjust the bolts
for feeding sheets of any given size close to-
gether.

When the machine is to be used solely for
such feeding as does not require any change
in the rapidity with which the sheetsare sep-
arated from the pack, these adjustable fea-
tures in the driving devices are not required
and the cam shaft may then be driven by
suitable power transmitting connections with
the machine to be fed, and the withdrawing
and feeding devices from the cam shalt by
suitable gearing. . ‘

It is desirable to provide & machine of this
character with a stop motion controlled by
the sheets which are being fed, so that any
intermission or irregularityin the feeding of
the sheets will automatically stop the ma-
chine. - I shall now deseribe these devices:

T he stop motion.—Z is a ‘bracket carried
by & forward extension of the frame A and
provided with arms Z’ projecting over the
conveyer N6 The ends of the arms Z’ are
formed with knife edges Z>

74 is a horizontal tilting or rocking frame
supported on the knife edges Z* and extend-
ing over the apron or conveyer N° This
frame Z* may be held against lateral move-
ment by lugs Z° adjacent to the knife edges
72 The frame should be of light construe-
tion, and I prefer .to construct it of sheet
metal bent intoshape shown in Figs. 3 and 13.

75is a rod carried by ends of the frame Z*
and located approximately over the carrier
N¢ with its length disposed parallel to the di-
rection in which the sheets move on the car-
rier.

Z7are fingers adjustably earried by the rod
75 as by the collar Z® thereon, which may
slide freely or turn on the rod.

78 are thumb screws for fastening the col-
lars Z% to the rod Z%in any adjusted position.

When in operative position the fingers Z7
depend toward the carrier N°®and preferably
have their forward ends bent as shown, in
the direction of movement of sheets on the
carrier. Normally the weight of the forward
end of the frame Z* is greater than that of
the rear end so that its tendency is to drop
forward. This tendency of the frame Z*to
rock upon its support Z*is overcome by the
support afforded to the fingers Z* by the sheets
passing under them upon the conveyer N¥ so
that as long as a sheet of paper is under any
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one of the fingers the tilting of the frame will
be prevented. I have shown three fingers Z’
in the drawings, one of which is turned up

out of operative position (see Figs: 1 and 2).

but this particulaf number need not always

be used, as the number of fingers required
_will depend upon.the manner in which the

sheets are being fed. If the sheets are being
fed with their.edges close together or over-
lapping, so that there will be a continnous

-surface of paper traveling on the conveyer
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N¢ under proper conditions, it is apparent
that a single finger Z7 will be sufficient; but
when the sheets are spaced, at least two fin-
gers must be employed and the distance be-
tween these fingers must be at least slightly
greater than thé space between successive
sheets, so that as-soon as the rear edge of the
one sheet passes from under the foremost fin-
ger the front edge of the next sheet passes
under the rearmost finger, thus sustaining
the frame Z4 o R

When sheetsare being fed with their edges
close together.or overlapping, it is apparent
that whenever a space occurs between suec-
cessive sheets, due to any imperfection in the
operation of the machine, the single sustain-
ing finger Z7 will fall when the space is
reached, and the frame Z* will rock on its
supports Z% So also-when sheets are being
fed at a certain interval apart and the two
fingers Z7 are separated a distance somewhat
greater than the space between the sheets,

it is apparent that whenever for any cause.

the length of the intervening space becomes
greater than the distance between the two
fingers, both fingers will be unsupported when:
the increased space is reached and the frame
Z* will rock. 3

‘Whenever the space between successive
sheets exceeds the length of the sheets, it is
necessary to employ a third finger-Z7 as it is

apparent that when the two extreme fingers |

are placed a distance apart slightly greater
1han the.space between successive.sheets, the

rear edge of a sheet would have passed from |

_under the rearmost finger before its forward

50

edge would have passed under the foremost
finger so that the two fingers would be with-
out support and the frame would rock. A
third finger located between the other two
will, however, be supported by the sheet be-
tween the two extreme fingers, and will pre-

- vent the frame Z* from rocking, until a space
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is presented which exceeds the distance be-
tween the two extreme fingers. :
. The fingers Z7 are so supported that they
may be adjusted to suit the spacing of the
sheets and any one may be turned up out of
operative position as may be required.
Depending from the rear end of the frame
Z* is a rod.Z° which may be vertically ad-
justed with reference to the frame Z* by the
nuts Z9, . ‘ ; o
Z" is a balance weight on the rod Z° by
which the balance of the rocking frame may
be adjusted, The weight Z' may be made

hollow to recsive shot in the manner well
known for the purpose of adjusting its weight.

Z® is a stationary stop frame or bracket

carried by the side frame A. .

Z* is a stop carried by the rod Z° below the
stop frame Z*®. The balance weight Z!! and
stops Z* are adapted to respectively strike
the frame Z!® when the frame Z¢ is tilted in
one direction or the other and thus to limit
its movements. . )

75 ig a lever pivoted to the frame A, and
connected at its lower end as by the rod Z3,
to the belt shifter clateh or other motion stop-
ping device. .

-—

© Z'%is a'second lever pivoted to the frame A’

and connected with the lever Z'® by a connec-
tion Z%, forming a toggle joint. The end of
the rod Z? is provided with a hook Z'* which
engages the lever Z* and connection Z at
their toggle joint. The lever Z¥, or rod Z%,
is connected by a spring Z* with the frame
A so-that the parts are normally retained in
the position shown in full lines in Fig. 1.
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‘When in this position the apparatus-is oper-

ating. The tendency of this spring -Z* is to

swing the lever Z" and operate the rod Z'

- and. stop the machine. To accomplish this it
' is of course necessary to operate the toggle
| joint connection of the parts Z' and Z'". The
. upward bending of the joint is prevented by

the fact that the joint is bent slightly below
the direct line and downward bending is pre-

. vented by the hook Z".

Whenever the frame Z¢ is tilted in the man-

‘ner already described the rod Z9 is lifted, and

through its hook Z“ bends upward the joint

‘of the parts Z!8 and Z'%, so that the spring Z°

now being free to act, swings the lever Z% and

operates the motion stopping device through

the rod Z®8. When thus operated the parts

-are brought into the position shown in dotted

lines in Fig. 1. - ) .
The parts are restored to their former posi-
tion by the act of refurning the motion start-

“ing deviceintooperationin the usual manner.
I have not shown the motion stopping de--
. vices connected with therod Z', as these may
+be any-of the now well known appliances.

These devices may operate upon the driving

.devices of the machine to which the sheet
‘separating and feeding machine is applied so

that upon the stoppage of that machine the

.sheet separating and feeding machine which
.is driven by it will also stop. If desired, of

course, the motion stopping devices may act

“direetly upon the driving devicesof the sheet

separating and feeding machine, asupon the
shaft W. - ’ o,

If desired the lever Z¥ and connection ZY,
may be omitted and the rod Z'® may be ex-
tended and connected directly with the lever
7%, 1 prefertheother construction however,
as its operation is smoother and more sensi-
tive. : . ,

- From the foregoing description of the ma-
chine its operation in separating and feeding
sheets of paper will bereadily understood,
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A pack of sheets is placed in the holding
device, which is adjusted by the hand wheels
B CY to suit the width of the sheets and
the position with reference to the median
line in which the sheets are to be fed. The
followers E, E, are put in place. The belts
W?and X° are adjusted upon the cones W3,
X5 and X8, X1 to suit the length of the sheets
and the nature of the spacing oroverlapping
to be'done. The machine is then started in
operation. A partial vacuum is created in
the chamber Q and when the shaftVisstarted
in the manner heretofore deseribed, the eam
V* rocks the lever T® and operates the valve
T to openthe pipes R?, 82tothe suction cham-
ber Q. The suction thusecreated in the pipes
R3, 8% operates the pistons R4, 8* and through
the piston rods R5S° rocks the nozzles F and
G bringing their suction mouths in eontact
with the corners of the foremost sheet. The
cam V°® then rocks the lever U® and operates
the valve U in a manner similar to the oper-
ation of the valve T. Suctionisthuscreated
in the nozzles If and G and the corners of the
outermost sheet adhere to the suction mouths.
The cam V*thenreleasesthelever T® andthe
valve T is operated inthe manner heretofore
described to relieve the suction in the eylin-
ders R and S and permit the springs therein
to project the piston and thus rock the noz-
zles I and G forward. As the suction still
exists in the nozzles F and G the corners of
the sheet are drawn with them and thus be-
come bent out or separated from the other
sheets in the pile. The cam V? then operates
upon the rocker arms 1* and lifts the assist-
antseparator blade, theinclined edge of which
passes under the corner of the sheetlifted by
the assistant nozzle G, and then passes along
the edge of thesheet and positively separates
its entire edge from the other sheets. The
cam V?then operatesthe main separatorblade
107, the inclined edge of which passes first
under the corner lifted by the nozzle F and
thence along the edge, thus insuring the posi-
tive separation of a single sheet from the
others in the pack. While the main sepa-
rating blade H" is thus operating the lever
UsSand the valve U are operated to relieve the
suctionl in the nozzles I and G and release the
sheet. 'The separated sheet is pressed by the
blade H"against the withdrawing disks J&, J¢,
J% by which it is partially withdrawn from
the holder and fed to the feed rollers K3, L3
‘When the sheet is received by the rollers K8,
L8 the eams V? and V¥ permit the blades IT7,
17 to fall and the sheet is wholly withdrawn
by the feed rollers and placed upon-the car-
rying bands, by which it is delivered to the
machine which isto receive it. Upon the con-
veyer the overlapping of the sheets may be
accomplished, if that is desired, in the man-
nerdescribed. When the first sheet is totally
withdrawn in the manner first described the
operations are repeated and the next sheet is
separated and withdrawn.

It is apparent that the minor details of con-
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struction shown are not material to my in-
vention and may be varied in many ways
without departing fromit. - Thus the feeding
rollers K5 L3 for totally withdrawing the
sheets, while desirable, are not absolutely
necessary, and may be entirely dispensed
with by simply making the ecam which oper-
ates the blade H" maintain the blade in an
elevated position to press the sheet against
the rollers J9, J¢ J¢, until the sheet has been
wholly withdrawn. This econstruction is
shown in Figs. 25 and 26. ' The use of the
rolls K% L# is, however, preferable, for by
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their use the rapidity of feeding the sheets-is

increased,because after theserollshave taken
hold of the sheet the separator blade may re-
lease its contact with the disks J5 J¢% J¢ and
may descend without waiting for the sheet
previously separated to be completely re-
moved from the pack, to a position to sepa-
rate anothersheet; and the separation of the
next sheet may commence the instant that
therear edgeof the previous sheet hasreached
the bottom of the pack. Inthedeviceshown
in Figs. 25 and 26 there would be an interval
of time consumed by the dropping of the
blades after the sheet was fully withdrawn
before the next sheet could be separated.

Having now described my invention, what
I claim asnew,and desiretosecure by Letters
Patent, is—

1. In a machine for feeding sheetssuccess-
ively from a pack, the combination of a sup-
port for the pack of sheets, a separating in-
strument or separator adapted to seize upon
the surface of the outermost sheet in the pack
ata point on that edge of the sheet which lies
most advanced in the direction in which the
sheet is to be moved, means to operate the
separating instrumentto bring an end of the
instrument first into contact with and to cause
it to seize upon the sheet then to eause that
end of the instrument which has seized upon
the sheet to move in a direction so related to
the said most advanced edge of the sheet as
to eause a portion of that edge to be bent out-
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ward without bending the entire edge of the .

sheet wherebyaspaceshallintervenebetween
the said beut out portion of the edge of the
sheet and the subjacent sheets of the pack
with a clear opening from said space forward
in the direction in which the sheet is to be
moved and then to cause the instrument to
assume a state of rest thereby maintaining
the outward bend in the edge of the sheet
until a movable blade shall have passed un-
der the bend and thereafter to cause the in-
strument to release its seizure upon the
sheet, a movable blade having an edge in-
clined relatively to the forward edges of the
sheets forming the pack, means to support
and guide said blade so that when it moves
its inclined edge will move in a plane adja-
cent to the surface of the pack, meansto give
a reciprocating movement to said blade
whereby in its forward motion an advanced
part of its inclined. edge shall first enter
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- edge of the sheet which: was not bent outward
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" through said opening into said- space under
said-bent out portion of the edge of the sheet.

whilethe said-portion of.the edge-is main-
tained in'an outwardly.bent -position by the

‘separating instrument and:thence to pass its

inclined edge  under all that ‘portion of the

by the separating instrument whereby the
blade shall lie under the:entire edge of the
sheet and separate it from the pack, and de-

" vices to operate upon the separated edge and

, i
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withdraw:the sheet from. the pack.

- 2.-In a machine for feeding sheets success-
ively from a pack,the combination of a sup-
port for the pack of sheets, a'separating-in-
strument or separator arranged adjacent to
a side edge of the pack of sheots adapted to
seize upon one corner of the outermost sheet
on' that edge which lies most advanced in the
direction in which the sheet is to be moved,
means to operate the separating instrument
to bring an end of the instrument first into
contact with-and to canse it to.seize upon
the sheet then to cause that end of the in-
strument which has seized upon the sheet to
move in'a direction so relatéd to the said most
advanced edge of the sheet as to.cause a por-
tion of that edge to be bent outward without
bending the entire edge of the sheet where-
by a space shall intervene between the said
bent out portion of the edge of the sheet and
the subjacent sheets of. the-.pack with a
clear opening from said space forward in the
direction - in“which the sheet is to be moved
and then to cause the instrument to assume
a state-of rest thereby maintaining the out-
ward bend in the edge of the sheet until a

-movable blade shall have passed under the

bend and. thereafter to cause the instrument
to release its seizure upon the sheet, a mov-

able blade having an edge inclined relatively |

to the forward edges of the sheets forming
the pack, means to support and guide said
blade so that when it moves its inclined edge
will- move in a plane.adjacent to the surface
of ithe pack, means to give a reciprocating
movement to said blade whereby in its for-

. ward motion an advanced part of its irclined

50

edge shall first enter through said opening
into said .space under said bent out portion
of the edge of the sheet while the said por-
tion of the edge is maintained in an out-

. wardly bent position by the separating instru-

55

ment and thence to pass its inclined edge un-
der all that portion of the edge of the sheet
which was not bent outward by the separat-
ing instrument whereby the blade shall lie

.- under the entire edge of the sheet and sepa-

62

rate it from the pack,and deviees to operate
upon the separated edge and withdraw the
sheet from the pack.

3. In a machine for feeding shoets suecess-

- ivelyfroma pack,thecombinationof asupport

65

for a pack of sheets, a suction nozzleadapted
tosuck upon and seize the surface of the outer-
most sheet in the pack at a pointon that edge
of the sheet which lies most.advanced in the

direction in which the sheet is to be moved,

means to operate the suction nozzle to bring.

an end of the nozzle first into contact with
and to cause it to snck. and seize upon the
sheet then to cause that end of the nozzle
which has seized upon the sheet to moveina
direction:so related to the said most advanced
edge of the sheet as to cause a portion of that
edge.to be bent ontward without bending the
entire edge of the sheet-whereby a space shall

intervene between the said bent out portion-
1 of -the edge of the sheet and the snbjacent
sheets of the pack with a clear opening from-

said space forward in the direction in which
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the sheet is to be moved and thento cause the

nozzle to assume a state of rest thereby main-
taining the outward bend in the edge of the
sheet until a movable blade shall have passed
under.the bend and thereafter to cause the
nozzle to release its seizure upon the shest, a
movable blade having an edge inclined rela-
tively to the forward edges of the sheets form-
ing the pack, means to support and guidesaid

‘blade so that when it-movesits inclined edge

will move in a plane adjacent to the surface
of the pack, means to give a reeciprocating
movement to said blade .whereby in its for-
ward motion an advanced part of itsinclined
edge shall first enter through 'said opening
into. said space under said bedt out portion
of the edge of the sheet while the said por-
tion of the edge is maintained in an out-
wardly bent position by the nozzle and thence
to pass its inclined edge under all that por-
tion of-the edge of the sheet which was not
bent outward by the nozzle whereby the blade
shall lie'under the entire edge of the sheet
and separate-it from the pack, and devices to
operate upon the separated edge and with-
draw the sheet from the pack. '

4. In a machine for feeding sheets sugcess-
ively from a pack, the combination of a sup-
port for a pack of sheets, a suction nozzle ar-
ranged adjacent to a side edge of the pack of
sheets adapted to suck upon and seize one
corner of-the outermost sheet on that edge
which lies most advanced in the direction in
which the sheet is to be moved, means to op-
erate the suction nozzie to bring an end of the

‘nozzle first into contact with and to cause it

to suck and seize upon.the corner of the sheet
then to cause that end of the nozzle which has
seized upon the said corner to move in a di-

rection so related to said most:-advanced edge -

of the sheet as to caunse the corner. seized
upon to -be bent outward from the subjacent
sheets ‘of the pack without bending the en-
tire edge of the sheet and then to cause the
nozzle to assume a state of rest thereby main-

faining the cornerin an outwardly bent posi-

tion until a movable blade shall have passed
under the said corner and thereafter to cause
the nozzle to release its seizure upon thesheet,
a movable blade having an edge inclined rela-
tively to the forward edgesof thesheets form-
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ing the pack, means to supportand gunidesaid

blade so that when it moves its inclined edge
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will move in a plane adjacent to the surface
of the pack, means to give a reciprocating
movement to said blade whereby in its for-
ward motion an advanced part of itsinelined
edge shall first enter under said ontwardly
bent corner of the sheet while the said corner
is maintained in an outwardly bent position
by the nozzle and then to pass its inclined
edge under all that portion of the edge of the
sheet which was not bent outward by the noz-
zle whereby the blade shall lie under the en-
tire edge of the sheet and separate it from
the paclk, and devices to operate upon the sep-
arated edge and withdraw the sheet from the
pack.

5. In a machine for feeding sheets sueccess-
ively from a pack, the combination of a sup-
port for a pack of sheets, a suction nozzle ar-
ranged adjacent to a side edge of the pack of
sheets adapted to suck upon and seize one
corner of the outermost sheet on that edge
which lies most advanced in the direction in
which the sheet is to bs moved, means to
operate the suction nozzle to bring an end of
the nozzle first into contact withand to cause
it to suck and seize upon the corner of the
sheet then to cause that end of the nozzle
which has seized upon the said corner to
move in a direction so related to =aid most
advanced edge of the. sheet as to cause the
corner seized upon to be bent outward from
the subjacent sheets of the pack without
bending the entire edge of the sheet and
then to cause the nozzle to assume a state of
rest thereby maintaining the corner in an
outwardly bent position until a movable
blade shall have passed under the said cor-
ner and thereafter to cause the nozzle to re-
lease its seizure upon the sheet, a movable
blade having an edge inclined relatively to
the forward edges of the sheets forming the
pack, meaus to supportand guide said blade
so that when it moves its inclined edge will
move in a plane adjacent to the surface of
the pack, means togive areciprocating move-
ment to said blade whereby in its forward
motion an advanced part of itsinelined edge
shall first enter under said outwardly bent
corner of the sheet while the said corner is
maintained in an outwardly bent position by
the nozzle and then to pass its inclined edge
under all that portion of the edge of the
sheet which wasg not bent outward by the
nozzle whereby the blade shall lie under the
entire edge of the sheet and separate it from
the pack, and a frictional roller or rollers
arranged to act by frictional contact upon
the separated edge and withdraw the sheet
from the pack.

6. In a machine for feeding sheets success-
ively from a pack, the combination of a sup-
port for a pack of sheets, a suction nozzle ar-
ranged adjacent to a side edge of the pack
of sheets adapted to suck upon and seize one
corner of the outermost sheet on that edge
which lies most advanced in the direction
in whieh the sheet is to be moved, means to
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operate the suction nozzle to bring anend of
the nozzle first into contact with and to
cause it to suck and seize upon the corner
of the sheet then to cause that end of the
nozzle which has seized upon the said cor-
ner-to move in a direction so related to said
most advanced edge of the sheet as to cause
the corner seized upon to be bent outward
from the subjacent sheets of the pack with-
out bending the entire edge of the sheat
and then 1o cause the nozzle to assume &
state of rest thereby maintaining the corner
in an outwardly bent position until a mov-
able blade shall have passed under the said
corner and thereafter to cause the nozzle to
release its seizure upon the sheet, a movable
blade having an edge inclined relatively to
the forward edges of the sheets forming the
paek, means to support and guide said blade
so that when it moves its inclined edge will
move in a plane adjacent to the surface of
the pack, meansto give areciprocating move-
ment to said blade whereby in its forward
motion an advanced part of itsinclined edge
shall first enter undersaid outwardly bent cor-
ner of the sheet while the said corner is main-
tained in an outwardly bent position by the
nozzle and then to passitsinclined edge under
all that portion of theedge of thesheet which
was not bent outward by the nozzle whereby
the blade’shall lie under the entire edge of
the sheet and separate it from the pack,a
frictional roller or rollers arranged to act by
frictional contact upon the separated edge
and withdraw the sheet from the .pack and
feeding rollers arranged to receive the sheots
from the frictional roller or rollers.

7. Ina machine for feeding sheets, the com-
bination of a holder adapted to support rect-
angular sheets on their edges in an approxi-
mately vertical position and having an in-
clined bottom and an inclined front and side
guides adapted to maintain tho alignment of
the side edges of the sheets, with a recipro-
cating suetion nozzle adapted to suck upon
and bend outward one corner of the foremost
sheet, a reciprocating blade having a slant-
ing edge adapted to enter first under thecor-
ner after it is bent out and thence to pass un-
der the entire edge of the shest and separate
it from the pack, and means to operate upon
the separated edge of the sheet to withdraw
the sheet from the pack.

8. In a machine for feeding sheets from a
pack, the combination of a holder adapted to
support rectangular sheets on their edges in
an approximately vertical position having an
inclined bottom and an inelined front and
side guides adapted to maintain the align-
ment of the side edges of the sheets, with a
reciprocating suction nozzle adapted to suck
upon and bend outwardly one corner of the
foremost sheet, a reciprocating blade having
a slanting edge adapted to enter first under
the said outwardly bent corner, and thence
to pass under the entire edge of the sheet
and separate it from the pack, and a frietion
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roller or rollets arranged to act by frietional
contact upon the separated edge and, with-
draw the sheet from the pack. . ,

9. In a machine for feeding sheets from a
pack, the-combination of a holder adapted to
support rectangular sheets ou their edges in

an approximately vertical position havingan

ineclined bottom and an. inclined front and
side guides adapted to maintain the align-
ment of the side edges of the sheets, with a
reciprocating suection nozzle adapted to suck
upon and - bend outwardly one-corner of the
foremost sheet, a reciprocating blade having
a slanting edge adapted to enter first under
the said outwardly bent corner and thence to
pass under the entire edge of the sheet-and
separate it from the pack, a frictional roller or
rollers arranged to act by frictional contact
upon the separated edge and withdraw the
sheet from the pack, ard feeding rollers ar-
ranged to receive the sheet from the friction.
roller or rollers.

10. In-a machine for feeding sheets from a
pack, the combination of a holder adapted to
support rectangular sheets on their edges in
an approximately vertical position havingan
inelined bottom and an inclined front and
side guides adapted to maintain the align-
ment of the side edges of the sheets, with a
reciproeating suction nozzle adapted to suck
upon and bend outwardly one corner of the
foremost sheet, a reciprocating blade having
a slanting edge adapted to enter first under-
the said outwardly bent corner and thence
pass under the entire edge of the sheet and
separate it from the pack,a friction roller or
rollers arranged to act by frictional eontact
upon the separated edge and withdraw the
sheet from the pack, feeding rollers arranged
to receive the sheet from the friction roller
or rollers, and astationary guide to direet the
sheet located between the friction roller or
rollers and the feeding rollers, _

11. Inamachineforfeeding sheets,the com-
bination of a holder adapted to support the
sheets on edge in an approximately verti-
cal position, a reciproeating suction nozzle
adapted to suck upon and bend outward one
corner of the foremost sheet, a movable blade-
adapted to enter first under the outwardly
bent corner and thence pass under the entire
edge of the sheet and separate it from the
pack, a friction roller or rollers adapted by
frictional eontact to seize upon the separated
sheet and remove it from the pack, feeding
rollers adapted to receive the sheet as it is
carried down by the friction roller or rollers
and completely withdraw it from the holder,
and a conveyer to receive the sheet from the
feeding rollers.

~12. Inamachine for feeding sheets, the com-
bination of a holder adapted to support the
sheets on edge in an approximately verti-
cal position, a reciprocating suetion nozzle
adapted to suck upon and bend outward one
corner of the foremost sheet, a movable blade
adapted to enter first under the outwardly

bent corner and thence pass under the entire
edge of the sheet and separate it from the
pack, a friction roller or rollers adapted by
frietional contact to seize upon the separated
sheet and remove it from the pack, feeding
rollers adapted to receive the sheet as it is
carried down by the friction roller or rollers
and completely withdraw it from the holder,
a-conveyer to receive the sheet from the feed-
ing rollers, and a stop motion located over the
conveyer and controlled by the sheets thereon
adapted to stop the machine when the sheets
are improperly fed upon the conveyer.

13. In asheet feéding machine, the combi-
nation of a holder adapted to support a pack
of sheets on edge in an approximately verti-
cal position, a reciprocating nozzle adapted
to suek upon and bend outward one corner 6f
the outermost sheet, the reciprocating sepa-
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rator blade H? adapted to enter under the -

outwardly bent corner and thence pass-under.
the entire edge of the sheet, and friction disks
arranged in front of the separator blade HY

‘and adapted to act in conjunction therewith

upon the edge of the separated sheet to with-

-draw it from the holder, and cam devices to

operate said blade. :

" 14. Inamachine for feeding sheets, the com-
bination of a holder adapted to support rect-
angular sheets on their edges in an approxi-
mately vertieal position with the side edges
of the sheets in vertical planes and having
an inclined bottom and an inclined front
continuous from one side to the other of the
holder and side guides adapted to maintain
the alignment of the vertical side edges of the

-sheets, a reciprocating suction nozzle adapted
‘to suck upon and bend outward.one corner

on the lower edge of the foremost sheet, and
a stationary lip or projection along the hori-
zontal lower edge of the holder. adjacent to
the nozzle adapted to obstruct the removal of

.the edge of the sheet as it is lifted. by the
suction nozzle and thereby assist in detach-
'ing it from the edge of the adjacent sheet.

15, In a machine for feeding sheets, the dom-

Jbination of a holder adapted to support rect-
.angular sheets on their edges in an approxi-

mately vertical position with the side edges of

thesheets in vertical planes and having anin-

clined bottom and an inclined frout continu-
ous from one side to the other of the holder
and side guides adapted tomaintain the align-
ment of the vertical side edges of the sheets, a
reciprocating suction nozzle adapted to suck
upon and bend ontward one corner of the
lower edge of the foremost sheet, and a pro-
jection extending inward from one of theside
guides of the holder -adjacent to the nozzle
adapted to scrape upon the side edge of the
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sheet as it is moved by the suction nozzle and

assist in separating the edge from the adja-
cent sheet.. )

"16. In a sheet feeding machine, the combi-
nation of a support for a pack of sheets, a sep-
aratorto bend outward a portion of an edge of’

the outermost shegt, a movable blade adapted
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to enter first under the outwardly bent por-

tionand thence pass under the entire edge of

thesheet and separateit from the pack, a fric-

tional disk or disks arranged to act upon the

5 separated edge of the sheet and withdraw the

sheet from the pack, and means for driving

the frictional disk or disks with a yielding ro-

tary motion.

17. In a sheet feeding machine, the combi-

10 nation of a support for a pack of sheets, a sep-

aratortobendoutward a portion of an edge of

theoutermost sheet,a movable blade adapted

to enter first under the outwardly bent por-

tion and thence to pass under the entire edge

15 of the sheet and separate it from the pack, a

frictional disk or disks arranged to act upon

the separated edge of the sheet and withdraw

thesheet from the pack, means fordriving the

frictional disk or disks with a yielding rotary

20 motion and rigidly after a predetermined
limit of elastic motion has been reached.

18. In a machine for feeding sheets, the com-

bination of a support for the' pack of sheets,
a separator adapted to bend outward one cor-
23 ner only of the outermost sheet on that edge
which lies most advanced in the direction in
which the sheet is to be moved, means to ad-
just the said separator to different positions

across the width of the holder to eorrespond.

30 to any change in the width or position of the
pack of sheets, a reciprocating blade having
an inclined edge adapted to enter first under
said outwardly bent corner and thence to pass
under the entire edge of the sheet and sepa-

35 rate it from the pack, the said blade having a
fixed width practically equal to the width of
the widest sheet which is to be fed by the ma-
chine and being so disposed as to the separa-
tor that a high part of its inclined edge may

40 pass under the corner bent out by the separa-
tor in whatever position the separator may
chance to be adjusted without requiring any

adjustment of the blade, and devices to oper-

ate upon the separated edge and remove the
45 sheet from the pack.
19. Inamachineforfeedingsheets, the com-
bination of a support for the pack of sheets,
a separator to separate the outermost sheet
from the others in the pack a frictional disk
so toact upon the separated sheet and withdraw
it from the pack, a driving gear for impart-
ing motion to said frictional disk loosely
mounted upon its shaft, a spring connected
at one end to the shaft and at the other end
55 to the gear, whereby a yielding rotary motion
is commumcated to the shaft from the gear
through the medium of the spring connectlon
to lmpmt a yielding rotary motion to the frie-
tion disk, and a key or stop between the shaft
6o and gear arranged to arrest the independent
motion of the gear upon the shaft and cause
- the gear to drive the shaft positively after a
given amount of elastic motion.
20. In a sheet feeding machine, the combi-
65 nation of a support for 1 the pack of sheets, a
reciprocating suction nozzle adapted to suck
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upon and bend outward a portion of the edge
of the outermost sheet, a pneumatic device
for rocking the said suction nozzle, a suction
creating device,independent pneumatic con-
nections between the suction ereating device
and-the suction nozzle and the pneumatic de-
viee respectively, and means for independ-
ently controlling the suetion within the suc-
tion nozzle and the pneumatic device.

21. In a sheet feeding machine, the combi-
nation of asupportfora pack of sheets, a rock-
ing suction nozzle arranged adjacent to the
support and adapted to suck upon and sepa-
rate a portion of the edge of the outermost
sheet from the others in the pack, a pneumatic
device adapted to rock the suction nozzle, a
suction creating device, an air passageway or
tube between the suction creating device and
the suction nozzle and the pneumatic nozzlo
rocking device respectively, a valve in each
of the said communicating passageways or

-tubes, and power devices for operating said

valves to automatically open and close the
said air passage ways or tubes and thereby
intermittently rock the nozzle and create suc-
tion therein.

22. In a sheet feeding machine, the combi-
nation of a support fora pack of sheets, means
for withdrawing the outermost sheet from the
pack, a conveyer to receive the sheets as they
are successively withdrawn and convey them
away from the holder, a rocking frame ar-
ranged over the conveyer and provided with
one or more sustaining fingers resting upon
the moving sheets as they are passing upon

ithe conveyer for the purpose of normally sus-
.taining the rocking frame, stopping devices
forstopping the operation of the machine, and
‘a connection between the stopping devices

and the rocking frame, all operating together
tostop the operation of the machine whenever
spaces of more than a normal width occur be-
tween adjacent sheets as they are being car-
ried forward by the conveyer.

23. In a sheet feeding machine, the combi-
nation of a support fora pack of sheets, means
for withdrawing the outermostsheot from the
pack,a conveyer to receive the sheets as they
are successively withdrawn and convey them
away from the holder, a rocking frame ex-
tending over the conveyer and provided
with a series of fingers resting upon the
moving sheets as they are passing upon
the conveyer for the purpose of normally sus-
taining the rocking frame one or more of
said ﬁngers being adJ ustably supported by the

‘frame whereby they may be arranged at dif-
ferent distances apart on a line pmalld to

the direction in which the sheets are moving,

stopping mechanism for arresting the motion
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of the machine and a connection between the

rocking frame and the motion stopping
‘mechanism all operating together to stop the
'operation of the machine whenever spaces
‘occur between adjacent sheets as they are
being . carried forward by the conveyer of a
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greater width than the distance between the
two extreme fingersof the series as they may
be adjusted when resting upon the sheets.
24. In a sheet feeding machine, the combi-
nation of a support fora pack of sheets, means
forsuccessively withdrawing the sheets there-
from, a conveyer to receive the .sheets as
they are.successively withdrawn and con-
vey them away from the holder, a rocking
frame arranged above said conveyer, two or
more fingers carried by the rocking frame
and adapted to rest upon the moving sheets
as they are passing upon the traveling con-
veyer to normally-support the rocking frame,
said fingers being free to be moved longitudi-
nally in a line parallel to the direction in

- which the sheets are. moving for purposes of
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adjustment and also to be lifted out of action
away from the conveyer, motion arresting
devices for stopping the machine, and a con-
nection between the rocking frame and said
motion arresting devices substantiallyasand
for the purposes described. -

25. In a sheet feeding machine, the combi-
nation of a supportfor a pack of sheets, means
for successively withdrawing the sheets there-
from, a conveyer arranged to receive the with-
drawn sheets, a rocking frame extending
above the conveyer provided with the rod Z°
fingers Z7, carried by the rod Z°through mov-
ablecollars Z% adapted to rest upon the sheets

carried by said conveyer and thereby sustain -

the rocking frame, a motion arresting device,
and a connection between the motion arrest-
ing device and the rocking frame.

26. In a sheet feeding machine, the combi-
nation of asupportfor a pack of sheets, means
to withdraw the sheets successively from the
pack, a conveyer arranged toreceive the with-
drawn sheets;a rocking frame extending over
the conveyer provided with one or more sus-
taining fingers adapted to rest on the sheets
passing on the conveyer and thereby sustain

“the rocking frame, a motion arresting deviee

for stopping the operation of the machine, a
toggle connected with the motion arresting
device, a spring acting on the toggle to nor-
mally bend it and operate the motion stop-
ping device, and a depending rod cartied by
the rocking frame and engaging the joint of
the toggle. s

27. In a sheet feeding machine, the combi-

nation of a support for a pack of sheets, sepa-
rating devieesarranged adjacent to the holder
to bend outward the opposite corners of the
edge of the outermost sheet which lies most
advanced in the direction in which the sheet
is to be moved, means to adjust each of the
separating devices independently to different
positions, across the width of the holder to
correspond to any change in the width or po-
sition of the pack of sheets, a separator blade
having an inclined edge and adapted to en-
ter first under one of the said outwardly bent
corners and thence to pass under the entire
edge of the sheet,and asecond separator blade

also having an inclined edge and adapted to |

sy

first enter under the other outwardly bent
corner and thence to pass under the entire
edge of the sheet in the opposite direction,
whereby both blades shall lie under the same
edge of the sheet, each of said blades having
a fixed width practically equal to the width
of the widest sheet which is to be fed by the
machine and each blade being so disposed

toward its corresponding separating deévice

that a high partof its inclined edge may pass
under the corner bent out by the separator in
whatever position the separator may chance
to-be adjusted without requiring any adjust-
ment of the blade, for the purposes deseribed.

28. In a machine for feeding sheets from a
pack, the combination of a holder for the
pack of sheets, separating devices arranged
adjacent to the holder to bend outward the
opposite corners of that edge of the outer-
most sheet which lies most advanced in the
direction in which the sheet isto be moved,
a separator blade adapted to enter first un-
der one .of the said outwardly bent corners
and thence to pass underthe entire edge of the
sheet, and a second separator blade adapted to
first enter under the other outwardly bent
corner and thence to pass under the entire
edge of the sheet in the opposite direction
whereby both blades shall lie under the same
edge of the sheet, for the purpose described.

29. In a machine for feeding sheets from a
pack, the combination of a holder to support
the pack of sheets, a suction separator ar-
ranged adjacent to each side of the holder
adapted to suck upon and lift the opposite
corners of that edge of the outermost sheet

-

(oo

which lies most advanced in the direction in -

which the sheet is to be moved, a separator
blade adapted to enter first under one of the
outwardly bent cornersof thesheet and thence

105

to pass under the entire edge, and a second .

separator blade adapted to first enter under
the other outwardly bent corner and thence

to pass under the entire edge of the sheet.in

the opposite direction whereby both blades
shall lie under the same edge of the sheet for

-the purpose set forth,

30. In a machine for feeding sheets from a
pack, the combination of a holder adapted to
sapport the sheets on edge in an approxi-
mately vertical position, having an inclined

-bottom and an inclined front two reciprocat-

ing suetion nozzles located one adjacent to
each side of the holder adapted to suck upon
and bend outward opposite corners of that
edge of the foremost sheet of the pack which
lies most advanced in the direction in which
the sheet is to be moved, and two movable

‘blades each adapted vo enter first under one

outwardly bent corner and thence to pass un-
der the entire edge of the sheet whereby both
blades shall lie under the same edge of the
sheet, for the purpose described. '

: 81, In a machine for feeding sheets from 3
pack, the combination of a holder to support

‘the pack of sheets, a suction Separator ar-

ranged adjacent to each side of the holder

-
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adapted to suck upon and lift the opposite
corners of that edge of the outermost sheet
which lies most advanced in the direction in
which the sheet is to be moved, a separator
5 blade adapted to enter first under one of the
outwardly bent corners of the sheet and
thence to pass under the entire edge, a second
separator blade adapted to first enter under
the otheroutwardly bent eorner and thence to
1o pass under the entire edge of the sheet in the
opposite direction, whereby both blades shall
lie under the same edge of the sheet and cam
devices to move said blades in sucecession.
32. In a machine for feeding sheets from a
15 pack, the combination of a holder to support
the sheets, a suction separator arranged ad-
jacent to each side of the holder adapted to
suck upon and lift the opposite corners of
that edge of the outermost sheet which lies
20 most advanced in the direetion in which the
sheetistobe moved, aseparator bladeadapted
to enter first under one of the outwardly bent
corners of thesheetand thence to pass under
the entire edge, a second separator blade
25 adapted to first enter under the other out-
wardly bent corner and thence to pass under
the entire edge of the sheet in the opposite
direction, whereby both blades shall be under
the same edge of the sheet and a sustaining
30 lug or lip carried by one of the blades and ex-
tending toward the other substantially asand
for the purpose described.
33. In a sheet feeding machine, a holder
adapted to support rectangular sheets upon
35 their edges in an approximately vertical po-
sition with the side edgesof the sheets in ver-
tical planes, having a fixed inelined front con-
tinaous from one side to the other of the
holder and twoinclined bottom pieces or sup-
4o ports for the lower edges of thesheets in the
pack to rest upon each provided with a side
guide adapted to maintain the alignment of
the side edges of the sheets, one or both of
the bottom pieces or supports carrying their
45 respective side guides being laterally adjust-
able to adapt them to support sheets of dif-
ferent widths.
34, In a sheet-feeding machine, a holder
adapted to support rectangular sheets upon
50 their edges in an approximately vertical po-
sition with the side edges of the sheetsin ver-
tical planes, having a fixed inclined front con-
tinuous from one side to the other of the
holder and two inclined bottom pieces or sup-
<5 ports for the lower edges of the sheets in the
pack to rest upon each provided with a side
guide adapted to maintain the alignment of
the side edgesof the sheets, one or both of the
bottom pieces or supports carrying their re-
6o spective side guides being laterally adjust-
able to adapt them to support sheets of dif-
ferent widths,combined with an independent
follower carried by each bottom piece and
adjustable therewith adapted to press upon
65 the rear or back of the sheets and feed the
same forward.
35, In a sheet feeding machine, a holder
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adapted to support rectangular sheets tpon
their edges in an approximately vertical po-
sition with the side edges of thesheets in ver-
tical planes, having a fixed inclined front
formed of alternately arranged slats and roll-
ers continuous from one side to the other of
the holder and two inclined bottom pieces
each provided with a side guide adapted to
maintain the alignment of the side edges of
the sheets, one or both of the bottom pieces
carrying their respective side guides being
laterally adjustable to suit different widths
of sheets, combined with means for withdraw-
ing the foremost sheet inthe pack from the
holder.

36. In a sheet feeding device, an adjust-
able holder adapted to support rectangular
sheets on edge in an approximately vertical
position with the side edges of the sheets in
vertical planes, consisting of two independent
bottom pieces or supports for thelower edges
of the sheets in the pack to rest upon, one or
both of the bottom pieces being provided with
an upwardly extending side piece adapted to
maintain the alignment of the side edges of
the sheets a fixed inclined front independent
of the bottom and side pieces, and adjusting
screws acting upon the bottom pieces to ad-
just the side and bottom pieces laterally to
support sheets of different widths.

37. In a sheet feeding device, an adjust-
able holder adapted to support a pack of
sheets on edge in an approximately vertical
position consisting of two independent in-
clined bottom pieces each provided with an
upwardly extending side piece, an inclined
front independent of the bottom and side
pieces, adjusting screws acting upon the bot-
tom picee to adjust the two sides and bottom
pieceslaterally to suit different sizes of sheets,
and an independeut follower carried by each
bottom piece adapted to press upon the rear
or back of the sheets and feed the same for-
ward.

38. In a sheet feeding device, a holder for
a pack of sheets adapted to support rectan-
gular sheets upon their edges in an approxi-
mately vertical position with the side edges
of the sheets in vertical planes consisting of
an inclined front continuous from one side to
the other of the holder, grooves or spaces
formed horizontally across said front on that
surface of the front which lies toward the
pack of sheets, an inclined bottom, a side
piece or side pieces adapted to maintain the
alignment of the side edges of the sheets,
means to adjust said side piece or side pieces
laterally acrossthe holder to support sheets
of different widths and to maintain said piece
or pieces in any adjusted position and tongues
carried by said side piece or pieces project-
ing into and moving in said grooves in the
front of the holder to close the spaces be-
tween the said front and the edge or edges
of the said side piece or side pieces.

39. In a machine for feeding sheetsfrom a
pack, the combination of a holder having
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adjustable sides to suit sheets of different
width, means to withdraw the sheets success-
ively from the pack embracing friction disks
located in the front of the holder and adapted
to act upon the withdrawn sheets, means to
adjust the frietion disks laterally to suit the
adjustment of the sides of the holder or

- sheets of different widths, and a connection

I0

between the means for adjusting the disks
and the adjustable sidesof theholder whereby
the said disks may be adjusted automatically
with theadjustment of the sides of the holder..

40. In a machine for feeding sheets from a

- pack, the combination of a holder adapted to

IS
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30
_pack, the combination of a holder for a pack
of sheets having adjustable sides whereby
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‘support the pack of sheets, provided with

adjustable sides, whereby the holder may be
adjusted to sheets of different widths, means
for withdrawing the sheets successively from
the holderembracing a series of friction disks
mounted upon ashaftand movablelongitudi-
nally thereon,springsbetween adjacent disks,
longitudinally movable adjusting sleeves on
the shaft adapted to act upon the disks for
the purpose of adjusting them, and a connec-
tion between the said adjusting sleeves and
the adJustable sides of the holder, whereby
the disks will be automatically adjusted to
suit the adjustment of thesides of the holder
for sheets of different widths.

41. In a machine for feeding sheets from a

the holder may be adjusted to suit sheets of
different widths, and asuction nozzle adapted
to suck upon and lift the corner of the fore-
most sheet pivotally attached to one of the
adjustable sides of the holder, whereby the
suction nozzle may be adjusted with the side
of the holder to suit sheets of different widths,

42. In a machine for feeding sheets from a

" pack, the combination of a holder for the pack

of sheets having its sides adjustable to suit

sheets of different widths, a suction nozzle for

sucking upon and lifting outward a portion

of the edge of the outermost sheet pivotally-

attached to one of the adjustable sides, and
a pneumatic device, connected to the said suc-
tion nozzle and adapted to roek it upon ifs
pivot, carried by the adjustable side so as to
move with it. .

43. In a machine forfeeding sheets success-

. ively from a pack,the combination with a sup-

55
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port for the pack of sheets, and separating
devices for separating the outermost sheet
from the others in the pack, of a cam shaft,
power transmitting connections between the
camshaftand theseparating devices for oper-
ating or controlling the same, driving devices
for rotafcmor the cam shaft mtermlttently, and
means for controlling the periods between
successive rotations of the cam shaft without
varying the speed of the shaft when in the
act of rotation whereby the period of inter-
mission between snccessive operations of the
separating devices may be varied without va-
rying the speed with which the c¢ycle of move-
ments of the separating devicesis performed.

44. In a machine for feeding sheets from a
pack, the combination of a holder fora pack
of sheets, separating devices for successively
separating the outermost sheet froin others
in the pack, a cam shaft, power transmitting
connection between the cam shaft and sepa-
rating devices, a cam shaft. operating shaft,
a friction disk on the cam shaft having a
portion of its periphery cut away, a friction
disk on the cam shaft operating shaft adapted
to make contact with the friction disk on the
cam shaft and drive the same until the cut

‘away portion of its periphery is reached, a

rotary assistant driving disk arranged adja-
cent to the disk of the cam shaft and adapted
fooperate upon the same to turn it and move

“its frietion face again in contact with the

friction face of the disk on the cam shaft op-
erating shaft, a variable speed transmitting
connection between theassistant driving disk
and the camn shaft operating shaft,a friction
creating device for overcoming the momen-
tum of the cam shaft disk when the samehas
ceased to make contact with the disk on the

‘cam shaft operating shaft and meanscarried

by the assistant driving disk for releasing
said friction creating device and permitting
the cam shaft disk to be moved into frie-
tional eontact with the disk on the cam shaft

-operating shaft, all-for the purpose of oper-
"ating the separating devices intermittently
and for varying the period of intermission

between successive operations of those de-
vices.
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45. Tn a machine for feeding sheets from a

pack, the combination of a support for the

pack of sheets, a separator adapted to sepa-
‘rate one edgeof the outermost sheetfrom the

others in the pack, a feeding roll or rollers
for seizing the outwardly bent edge and with-

drawing the sheet from the holder, 4 con-

veyer havmg a constant surface speed and
adapted to receive the sheets as they are de-

livered by the feeding roll or rollers, and

speed regulating devxces for varying the

speed of the feedmfr roll or rollers with ref-.

erence to the conveying surface, whereby the
relation of the adjacent edges of the success-
ive sheets as they are recelved upon the con-

‘| veyer may be varied.

46. In a machine for feeding sheets from a
pack, the combination of a holder for sup-
porting the pack of sheets, a separator to sepa-

‘rate the outermost sheet from the others in

the pack, a feeding roll or rollers adapted to
act upon the separated sheets and to feed
them from the holder, a conveyer having a
constant surface speed and adapted to re-
ceive the sheets as they are delivered by the.
feeding roll or rollers, the shaft W having a
uniform rotary motion and carrying a cone
W?, shaft X carrying the cone X5 a belt W?
about the cones W? and X°® whereby the shaft
X' may be driven from the shaft W, power
transmitting connections- between the shaft
W and the conveyer, power transmitting.
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feeding roll or rollers, and means for adjust-
ing the belt W? upon the cones to vary the
speed of the shaft X.

47. In a machine for feeding sheets from a
pack, thecombination of a support fora pack
of sheets, a separating device adapted to sep-
arate the outermost sheet from the ethers in
the pack, a feeding roll or rollers adapted to
act upon the separated sheet and withdraw it
from the holder, a conveyer having a con-
stant surface speed arranged to receive the
sheet as it is delivered by the feeding roll or
rollers, a cam shaft, power transmitting con-
nections between the cam shaft and separat-
ing devices, a driving shaft, for driving the
feeding roll or rollers and the cam shaft
means for driving the cam shaft intermit-
tently from said driving shaft, power trans-
mitting connections between said driving
shaft and the feeding roll or rollers, and
means to vary the speed of said drivingshaft,
whereby the speed of said eam shaft and
feeding roll or rollers may be varied.

48, In a machine for feeding sheets froma
pack, thecombination of a support for a pack
of sheets, a separating device adapted to sep-
arate the outermost sheet from the others in
the pack, a feeding roll or rollers adapted to
act upon the separated sheet and withdraw
it from the holder, a conveyer having a con-

stant surface speed arranged to receive the.

sheet as it is delivered by the feeding roll or
rollers, a cam shaft, power transmitting con-
nections between the cam shaft and separat-
ing devices, a driving shaft, for driving the
feeding roll or rollers and the cam shaft
means for driving the cam shaft intermit-
tently from said driving shaft, power trans-
mitting connections between said driving
shaft and the feeding roll or rollers, means

to vary the speed of said driving shaft,.

whereby the speed of the said cam shaft and
feeding roll or rollers may be varied, and
means for varying the period of intermit-
tency of the rotation of the cam shaft, con-
trolled by the power devices which drive the
cam shaft, whereby the period of intermis-
sion between successive operations of the
separating devices may be varied independ-
ently of the variations of the speed of the said
driving shaft.

49. In a machine for feeding sheets from a
pack, the combination of a support for the
pack of sheets, means for withdrawing the
outermost sheet from the pack, a conveyer
composed of a series of adjacent bands ar-
ranged to receive the separated sheets from
the withdrawing devices and having a surface
.speed less than the speed of the withdrawing
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devices, whereby each sheet as it is fed by the
withdrawing devices will overtake and over-
lap the sheet previously laid upon the con-
veyer, and devices located between the bands
of the conveyer and extending above the sur-
facethereof, whereby the forward edge of each
sheet fed to the conveyer will be lifted by said
devices above the rear edge of the preceding
sheet to cauge the overlapping of the edge.

50. In a machine for feeding sheets from a
pack, the combination of a support for the
pack of sheets, means. for withdrawing the
outermost sheet from the pack, a conveyer
composed of a series of adjacent bands ar-
ranged to receive the separated sheets from
the withdrawing devices and having a surface
speed less than the speed of the withdrawing
devices, whereby each sheet ag it is fed by the
withdrawing devices will overtake and over-
lap the sheet previously laid upon the con-
veyer, a seriesof rotary diskslocated between
the bands of the conveyer and projecting
above the surface thereof adapted to act upon
the foremost sheet as it isfed to the conveyer
and lift it and thereby cause it to overlap the
rear edge of the preceding sheet,and a shaft
for said overlapping disks carried in longi-
tudinally adjustable bearings whereby the po-
sition of said overlapping disks may be ad-
justed in thelength of the conveyer to suit the
length of the sheets which are being fed.

51. In a machine for feeding sheets from a
pack, the combination of a support for the
pack of sheets, means for withdrawing the
outermost sheet from the pack, a conveyer
composed of a series of adjacent bands ar-
ranged to receive the separated sheets from
the withdrawing devices and having a surface
speed less than the speed of the withdrawing
devices whereby each sheet as it is fed by the
withdrawing devices will overtake and over-
lap the sheet previously laid upon the con-
veyer, aseries of rotary disks located between
the bands of the conveyer and projecting
above the surface thereof, adapted to act upon
the foremost sheet asit is fed to the conveyer
and lift it and thereby cause it to overlap the
rear edge of the preceding sheet, and a shaft
for said diskscarried in vertically adjustable
bearings, whereby the said disks may be
thrown below thesurfaceof the conveyer when
the overlapping devices are not required.

In testimony of which invention, T have
hereunto set my hand.

J. HENRY KNOWLES.

Witnesses:
ERNEST IIOWARD HUNTER,
C. . NEWCOMB.
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