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UNITED STATES PATENT OFVICE,

FREDERICE WILLIAM VICKERY, OF BURIEY, ENGLAND, ASSIGNOR TC VICKERY’'S
. PATENTS LIMITED, OF LONEON,_ ENGLAND.

AYPARATUS FOR EEPARATING SHEETY OF PATER OB LIKE MATERIAL.

956,456.

Specification of Letters Patent.

Patented Apr. 26, 1910,

Applicaéion Aled January 12, 1809,  Serial Wo. 471,931,

To all whom it may concern:
Be it known that I, Frepssrox Wrnriast
Vicrpry, a subject of the King of Great

Britain and Ireland, and residing at Glen- |

burn, Hillside Road, Bushey, in the county
of Hertford, England, have invented cer-
taln new and useful Improvements in Ap-

Pparatus for Sepsrating Sheets of Paper or
. A

10

Like Material, of which the following is a

_specification.

This invention relates to apparatus for
separating sheets of paper, cardboard, and

the lile, one by one from a pile, and more.

articularly to apparatus wherein a nozzle
y

18 ggonnected with an air suction pump, is

moved into contact with the top sheet of the
pile so that when the sheet thereby closes
the orifice or orifices of the nozzle, the ensu-
ing vscuum within a chamber connected
with the same pump as the nozzle causes

- sharp movements to be imparted to the lat-

30

ter to bend the top sheet adhering to it, re-
sulting in separation of this sheet from the
second sheet, which latter owing to its elas-
ticity is able to resist the sharp movements,
even against adhesion to the first sheet due
to electricity or sticky ink, and consequently
drops back on the pile. To further insure

that the second sheet shall not be raised it

has been proposed to use inclined blowing
nozzles to blow down on to the pile, the
power of the blast not -being sufficient to
separate the first sheet from the lifting noz-
zle. Now the apparatus of the above men-
tioned type has failed in practice either by
strefehing, creasing, breaking or smearing
the paper, and further such hiave been oper-
ated Irom the sides of the pile of paper
necdsatating & nozzle bar or tube extending
right ncross the pile, or have otherwise been

“of such a nature, that the nozzle has been

unable to conform to the inequalities or un-

Jdulations whick usually oceur in the surface
‘of the pile, so that proper contact between
' the nozzle and paper has been prevented.

‘The object of the present invention is to
avoid these difficulties and it consists in so
arrauging the nozzle that when it is sharply

- moved to bend the paper ne relative move-

‘ment occurs between the surface of the nog-

zie and the part of the paper in contact with
it; and also in independently mounting the
nozzle above the pile, so that it is free to

oscillate and adapt itself to the inequalities
or undulations of the pile. :

‘Fhe invention also comprises various de-
tails hereinafier referred to. .

The ‘accompanying drawings illustrate
several forms of the invention intended to
e used, not only for separating “the top
sheet, but also for carrying forward the
sheet so separated to the feeding tapes or
other usual feeding devices of a printing
or like machine. _ -

Figure 1 is a sectional side elevation of

one form in the,-aised position preparatory

to the nozzle biing dropped onto the pile,
Fig. 2 being a side elevation of the same
showing in full lines the apparatus with the
nezzle in section and as dropped onto the
pile, the dotted lines indicating the ap-

paratus in the position vccupied when the

nozzle has raised and is about to release a
sheet. Iig..8 is a detail sectional view,
showing the nozzle after it has been sharply
moved to, bend the top sheet. Fig. 4 is a
plan partly-in section corresponding to Fig.
1. ¥igs. 5 and 6 ave side elevations of other
foriis. L

In one form of the invention a tubular
nozzle «, provided with two or more orifices
by i freely mounuted in brackets ¢, carried
by an arnr . At the pavts where the ori:
fices ave formed the nozzle is enlarged or
has sleeves ¢, firmly secured to it, the sleeves
having orvifices /, colnciding with the ori-
fices by and being of such s foruy as te in-

sure good contidet with the top sheet of the
£ | :

pile ¢, when upon the same as indicated in
Fig. 2. A pinton 2, is secured to the nozzle
«, and meshes with an intermediate pinion i,
which meshes with a rack %, formed on the
underside of the arm d. The pinion A, is
plain for part of its circumference, twhich
part and the sleeves ¢, are of equal radivs to
that of the pitch cirele of the pinion /.
The arn @, has a rod [, preferably formed
integral with it and supported in a long
bearing 2, ¢ast on & cylinder n. Two col-
lars o, secured to the rod 7, by set screws p,
prevent longitudinal movement of the vod
m its bearing, but it is free to oscillate
about itg longitudinal axis so as to enable
the nouzle to adapt itself to the undulations
or unevenness of the pile ¢g. The brackets
¢, are united at the top by bars, ¢, which
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are guided in a slot », in the srm d. They
are also connected by a cross pin s, and
links 4, to a pin w, passing through a cross-
head «, formed on a piston w, adapied to
slide on the rod 7, and in the cylinder =.
A spring », maintains the piston w, in the
normal position indicated 1n Fig. 1. The
cylinder m, is pivoted on a pin y, to two

rocking levers z, carried by a shaft 2, and’

the apparatus is supported at its other end
by a chain 3, attached to the arm d, and to
a rotary shaft 4. A branch 5, on the nozzle
a, is connected by a flexible tube 6, to a

. suitable conduit leading to a vacuum pump

or fan, a similar tube 7 also connecting the
cylinder #, to the same conduit. :
The area of the orifices / and of the pis-
ton w, are in such relation that immediately
the orifices are closed the ensuing vacuum
in the cylinder is -sufficient to enable the

atmospheric pressure on the outside of the

piston to force in the latter, but imme-
diately the orifices are opened again the
spring z, is able to return the piston to its
normal position. Thus assuming that the
apparatus has dropped from the position
indicated in Fig. 1, to that indicated in Fig:
9, due to a rotation of the shaft 4, and that
the orifices f, ave closed Ly the top sheet,
the piston o, is forced into its cylinder =»,
and draws back with it the brackets ¢, rela-
tively tothe arm «, The pinion 4, is thére-
upon rotated by. the rack %, and rotating the
pinion A, sharply rotates the nozzle a, which
bends back the top sheet as indicated in
Ifig. 8., As the plain part of the pinien A,
and the sleeves ¢, are of the same radius as
that of the pitch cirele of the pinien 7,

there is no relative motion between the sur-

faces of the sleeves ¢ in contact with the
paper and the latter, that is the peripheral

- speed of the sleeves is equal to that which

45

80

would result if they were merely volled on
the paper, so that there is no rubbing or
frictional contact, and creéasing, breaking
and smearing are avoided. After the noz-
zle lras bent the top sheet in the manner de-

‘scribed, the shaft 4 winds up the chain 3.

and the shaft 2.vocks the levers z, forward
so. that the top sheet is carried forward to
the tapes or other nsual feeding: devices.
As this forward motion is nearing coinple-
tion the vacuum 1is destroyed by any suit:
able means go that the spring 2, réturns the
piston 2w, and thercfore the nozzle e, to the

* positions indicated in dotted lines in Fig. 2

and. the sheet is released by the nozzle in
an unbent. coridition.” The apparatus is
then moved back. to the position indicated
in Fig. 1 and the operation is repeated.

In another form the nozzle is given the
requisite rotary movement by means of 2
crank 8 Fig. 5, which is®connected by a

266,456

0
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Iink ¢ to the lower ends of a pair of levers
10, pivoted at their upper ends 12, to a

‘bracket 13, secured to the-arm ./ The le:

vers 10 have slots 14, through which pass

pins 158 carried by the piston <, and. to,

which the upper ends of links 16 are also
pivoted, the lower ends of the links 16 em-
bracing the nozzle ¢ The parts are so
proportioned that the rotation imparted to
tae nozzle is equal to that which it would
have if nierely rolled on the paper.

In a further form the nozzle g, is of bent
tubular shape as indicated in Fig. 6 and has
an orifice f, in its cuter end. It is adapted
to slide in a corresponding casing 17, car-

ried partly by a pair of links 18 pivoted to

a roc‘king lever z, and partly by a chain 3,
which lever and chain perform the same
functions as the corresponding paris re-
ferred to in the modifications previously
described. The casing 17 has a flexible con-
nection 19 leading to the vacuum pump; a
spring @, maintaining the nozzle g, in the
outer position so long as there is insufficient
vacuum to draw it in. When however the
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nozzle ¢, is dropped onto the top of the pile -

g, and the orifice f, is closed, the nozzle is

drawn into the casing 17, as indicated in’

dotted lines, and bends the top sheet. The

90

curvature of the nozzle is struck from a cen- |

ter line situated in the plane of the top sheet

when the nozzle is in contact with the lat-

ter so that the top sheet is bent about this

center -line and no relative movement or-
rubbing contact between the paper and noz-

zle ocecurs. : ] : )
From the above description it will be evi-

dent that the invention comprises mechan--

ism capable of bending or givirg a sharp

05

100

movement to the paper or like material, -

such® mechanism being self-contained- and
capable of having independent bearing upon
the pile, operating without putting strain,
pressure or friction upon the paper,and re-

3ui1fing one nozzle only, which .can be

ropped upon the pile at any. desired posi-

tion  without any réference.to mechanism
outside the sides of the pile of paper.
Having now described my invention what
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I claim-as new and desire to secure by Toet- -

ters Patent is:i—. S

L. Apparatus for: successively separating’

sheets of paper or like material from & pile,

115

comprising a suction nozzle having orifices .

and adapted to be moved onto the pile with
the orifices adjacent to the top sheet-there-
of for the-purpese of ‘attaching said sheet,
means for moving the nozzle so as to bend
the top sheet adhering.to it, the nozzle be-
ing of such a form that when so moved no

relative movement occurs between the sur- .

Tace of the nozzle and the part of the sheet:

"120

125.

in contact with it, and.means for support- .
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aud adapted to be moved onto the
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ing the nozzle adapted to permit universal -

movement thereof relatively to sald support

set forth. : .

2. Apparatus for successively separating
sheets of paper or like material from a pile,
comprisitg a suction nezzle having orifices
and adapted to be moved onto the pife with
the otifices adjacent to the top sheet Thereot
for the purpese of attracting said sheet,

and the pile for the purpose hereinbefore.

‘means for moving the nozzle so as to bend

the top sheet adhering to it, the nozazle be-
ing of such a form that when so moved no
relative movement occurs, between the sur-
face of the nozzle and the part of the sheet

in contact with it, means for supporting the .

nozzle adapted to permit universal move-
ment thereof relatively to said support and
the pile, and means for raising the nozzle
with the sheet adhering to it, .

3. Apparatus for successively separating
sheats of paper or like material from a pile,
colprisiig a° suction - nozzle having ori-

fices and adapted .to be moved ento the pile
with the orifices adjacent to the top sheet

thereof for the purpose of attracting said
sheet means for moving the nozzle se as to
bend the top sheet, adhering to it, the nozzle
being of such a form that when so moved
no relative movement occurs between the
surface of the nozzle and the part of the
sheet in contact with it, means for support-
ing the nozzle adapted to permit universal
movement thereof relatively to said sup-
port and the pile, and means for raising and
moving forward the nozzle with the sheet
adhering to it. ;

4. Apparatus, for successively separating-

sheets of paper or like matgrial from a pile,
comprising a spetion nozzle having orifices

the orifices adjacent to the top sheet thereof

for the purpose of attracting said sheet

means for imparting a rotary movement to
the nozzle, said means and the nozzle being
of such form that no relativé movement oc-
curs between the paper and the surface of
the nozzle in contact with it and means for
supporting the nozzle adapted to permit
universa] movement thereof relatively to
said support and the pile. _ '

5. Apparatus for suceessively separating
sheets of paper or like méterial from a pile,
comprising a tubuler nozzle fzaving orifices,
brackets for carrying said Wozzle, an arm
supporting said bracﬁets adaited to permit
relative movement between them and the
arm, a rod on the arm, a vacuum cylinder,
a bearing thereon for the said red permit-
ting rotation thereof, a s)iston in the cylin-
der, and means intermediate of said piston
and the nozzle for imparting a rotary and a
rearward movement to the latter on inward

pile with

movement of the piston for the purpose
hereinbefore set forth. - '

6. Apparatus for successively separating
“sheets of paper or like material from a pile,

comprising a tubular suction nozzle having
orifices, brackets for carrying said nozzle, an
arm for supporting said brackets perniitting
reciprocatory movements of the latter, a rod

-on the arm,'a vacuum cylinder, a bearing on

the eylinder for said rod, permitting rota-
tion thereof, a piston and ‘a spring in the
cylinder, means for connecting the afore-
said brackets to the piston and means for
imparting rotary motion to the nozzle on
reciprocations of said brackets by the pis-
ton, for the purpose hereinbefore set forth.

7. Apparatus ‘for siccessively separating
sheets of paper or like material. from a pile,
comprising a tubular suction nozzle having
orifices, means for supporting said nozzle

- permitting universal movement thereof, a’

vacuum cylinder. fitted with & piston, and
means intermediate of said piston and noz-
zle for imparting rotary and reciprocatory
movements %o sald nozzle on reciprocations
of the piston, substantially as and for the
purpose herginbefore set forth, - :

- 8. Apparatus for successively separating
sheets of paper or like inaterial from a pile,
comprising a tubular suction nozzle having

-orifices, means for supporting ‘said nozzle

permitting universal movement thereof, a
vacuum cylinder fitted with a piston means

‘intermediate of said piston and nozzle for

imparting rotary and reciprocatory move-
ments to said nozzle on reciprocations of the
piston, a pair of levers to which said cylin-
der is pivoted, a rock shaft for supporting
said levers ané,means for rdising and low-
ering the aforesaid nezzle, substantially as

and for the purpose héreinbefore set forth.’

9. Apparatus for successively separating
sheéts of paper or like material from a_pile,
comprising a ‘suction.nozzle having orifices,
brackets for supporting said hozzle, bars
connecting said brackets, 4n arm having a
slot for receiving said bars, a vacuum cylin-
der, a piston and a spring therein, links'con-
necting the piston and the brackets, a rod
on the arm, a _bearing for the same on the
cylinder -permitting rotation of said rod,
rack teeth on the arm, a pinion on the afore-
said. nozzle, abd an intermediate pinion
meshing therewith and with the said rack
teeth, substantially as and for the purpose
hereinbefore set forth. v

10. Apparatus for successively separating
sheets of paper or like material from a pile,
comprising a suction nezzle having orifices,
brackets for supporting said nozzle, bars
connecting said brackets, an arm having a
slot for- receiving said bars, a vacuum cylin-
der, a piston and a spring therein, links con-
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necting the piston and the brackets, a rod on
the arm, a bearing for the same on the cylin-
der permitiing rotation of said rod, rack
teeth on the arm, a pinion on the aforesaid
nozzle, an intermediate ®pinion meshing
therewith and with the said rack teeth, a
shaft, a chain attached at. one end théreto
and at the other end to the aforesaid arm,
a pair of levers.to “which the aforssaid eyl-.

558,458

inder is pivoted and a rock shaft supporting 1
said Jevers, substantially as and for the pur-
pose hereinbefore set forth. :

Tn testimony whertof, I affix my signature

“in presence of two witnesses,

S PREDERICK WILLIAK VICKERY,
Witnesses: T :

H. D. Jaruson,
- A, Nurmine.



