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UNITED STATES

PATENT OFFICE.

FRANCOIS LECLERE, OF BOSTON, MASSACHUSETTS.

IMPROVED APPARATUS FOR MAKING PAPER BOXES.

Npecilication forming part of Letters Patent No. 84,8835, dated December 8, 1868,

To all wwhom &t may concern :

Be 1t known that I, FRANGOIS LECLERE, of
Boston, in the county of Suffolk and State of
‘VIassqchusettb ha,ve invented certain new and
useful Improvements in Forming Hollow Ar-
ticles from Paper-Pulp; and I do hereby de-
clare that the following, taken in connection
with the drawings which accompany and form
part of this specmcatmn, is a deseription of
my invention sufficient to enable those skilled
in the art to practlce 1t.

This invention is designed for the formation
of hollow paper a,rtu,les from paper-pulp, and
18 1llustrated in this specification in its appli-
cation to the formation of paper boxes, though
applicable, as will be obvious, to the forma.-
tion of hats and other objects.

I am aware that it is not new to collect on

" pervious formers hollow articles by causing

the deposit on sach formers of the fibrous ma-
terial contained in paper-pulp, during which
(leposit the water of the pulp passes off
through the pores of the former; but all of
the previous efforts in that direction have pro-

duced articles more or less faulty, some of
which have been seamy and not of uniform
strength, having in themselves lines in which
fracture or breakage soon occurred. Other
articles, made by previous processes, have
been I'wLmn in unttorm thickness, and in none
of said processes has the praectical manufac-
ture been attended with that certainty and
dispatch needed for profitable operation.

In said previous processes a leading feature
has been to have the paper fiber mixed with
as little water as possible, while in my pro-
cess I use a very thin pulp In a peculiar way,
the ob}ect of which is to secure such uniform-
1ty 1n the thickness of the article formedthat
the departure from perfect uniformity shall be
hardly perceptible; and this, which is the
main feature of my invention, I accomplish
by employing over the pervious former a col-

umn of thin pulp which in height several times

exceeds the height- of the article to be made.
The difference between this process and the
previous processes may be thus illustrated,
with reference to the diagrams marked A and
B, each representing a pervious former cov-
ered by a cylinder, each cylinder to be filled
with pulp, that in A Dbeing a mixture of a
nn*en qufmtlty of fiber "mth about two units
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| of water, and that in B being a mixture of
the same quantity of hber with about ten
units of water.

Suppose, then, that the formeris so propor-
tioned that the areas of its top and its verti-
cal periphery are equal, and that the height
of the cylinder at A is double the height of
| the former, and that the height of fhe cylin-
der at B is ten times that of the height of the
former, and that the diameters of the cylin-
ders are such that in the imaginary divis-
1ons represented by dotted lines the cubic
contents of each cylindrical division % shall
equal the cubic contents of each tubular di-
| vision 2% and that the cubic contents of
each of said divisions equals the amount of
cubic displacement of each former. Then it
will be seen that in the cylinder at A, as the
water percolates through the pervious former
till the pulp is on a level with the top of the
| former, a deposit of fiber will be made on the
top and sides of the former of equal thick-
ness, because, without reference to the differ-
! ence of pressures, an equal amount of water

will havepassed thr ough both the sidesand the
top, leaving on the eqml areas equal amounts
of solid maiter; but it will also be obvious,

when taking iuto account the differences of

l pressures, that the deposit will be greatest at

the boftom of the sides of the formel,' be- -

cause, as the pressure of watler 1s greatest

thele it will escape there faster, and will S
l leave on the former at the place where it es- -

capes the solid matter for which 1t is a vehicle.

the water escapes thlough the former the de-

the bottom of the ecylinder will ‘be fmmed a

| flange integral with the matter depomted on

the 10111191

The pulp being now on a level with the top
of the former, and the quantlty of solid mat- !
ter in the tubular division 22 surrounding the
| former being about one-third of that originally - g
placed in the cylinder, 1t will be seen that as

posit already on its sides will be regularly in-
| creasec from the top to the bottom, while at

Now, in the cylinder at B it will first.be ob-
| served that the ratio of the difference of press-
ures at the top and bottom of the former is

much less than the ratio in the cylinderat A, =~

and hence there will be a less v ‘umtlou ot o

thickness from that cause. RS
- It will also be seen that, as the pul]) settles R
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to the top of the former, depositing the solid |
matter in the cylindrical sections %° on the top |
of the formerand the solid matter in the tubular
division 22 on the sides of theformer, there will
be left in the tubular division 2> immediately
surrounding the former only about one-nine-
teenth part of the unit of solid matter origi-
nally placed in the cylinder; hence the deposit
of the solid matter contained in said division
will but very slightly increase in a taper from
the top to the bottomn the thickness of the pa-
per deposit on the sides of the former.

The difference in thickness in the vertical or
nearly vertical boundaries of articles made by
my process is thus made so slight as to be of
no practical importance whatever, though, if
desired, it may be entirely reduced, or even
reversed, by admission into the cylinder,
around its base, of fine streams or of & film of
water less in amount than the quantity which
will percolate through the former.

Besides the advantages which my process of
working thin pulpin a high column over a per-
vious former gives in obtaining hollow arti-
cles of substantially uniform thickness, the
fibers are themselves better interlaced there-
by, so that the resultant products are of the
maximum strength. |
- My invention further consists in certain com-
binations by which the cylinders and the form-
ers are operated, and in certain processes by
which the water in the partially-compacted
pulpy articles is expressed, and by which the
said articles are transferred toward their com-
pletion, as will-be explained beyond. |

Of the drawings, Figures 1 and 2 are ele-
~ vations of oppositesides of a machine by which
I practice my improved process of depositing
paper-pulp on pervious formers, and embody-
ing certain details and combinations of mech-
anism of my invention, by which my process
 is antomatically effected. Ifig. 3 is a plan of
said machine, with the top plate ¢ of its iframe
and the parts thereunto directly attached re-
moved. Fig. 4 is a plan, with the cylinder-
carrying wheel b, the plate ¢, and the pump-
ing mechanism removed to show the parts lo-
cated beneath the removed portions. Fig.d
is a vertical sectional elevation taken in the
plane of the line 2 2, seen in ¥ig. 4.

The base of the machine 1s marked d, and
this, with the posts ¢, supporting the top plate
a, together make up the frame. The vertical
- shatt f, on which the horizontal wheel ) re-

volves, is fixed in the base d, and intermittent
rotary motion is imparted to the wheel by
means of apawl,g,engaging in notchesformed
in the lower edge of the outer rim of wheel b,
the pawl being borne and pivoted on the ra-
dins-arm 7, which is moved back and forth by
" the jointed connecting-arm 4, which is worked
from a crank-pinin the gear j, which 1s driven
by a pinion on the main driving-shatt k, to
 which the power is applied which actuates all
parts of the machine. | |
" The plate of the wheel b 1s slotted, as seen In

F

Iig. 3, and in each slot is fitted, as a carriage |

capable of sliding in the slot, a valve-box, [,

(seenin sectionin Fig.5,) said valve-boxhaving

fitted upon its upper surfacea pervious former,
m, surrounded by a rubber packing-ring, .
Each valve-box [ contains a puppet-valve, o,
fitted to rise and fall, so as to control the pas-
sage or seat made in the diaphragm of the
valve-box, the lower end of the valve-spindle
projecting below the box [, being guided 1n a
stirrup or bail-like projection, p, which has a
function of opening another valve, which oper-
ates, at one portion of the machine, with each
valve o. as will be hereatter explained.

On each side of each opening for the valve-
boxes [ are guides ¢, which serve to keep 1n
place during their rise and fall the cylinders
r, which are spaced around the plate b, and
are located over the formers m when they oc-

cupy the position which they have nearest the

shait f.
The cylinders » are made to rise as they

rotate with wheel b by reason of the action of

the friction-rolls s on the stationary incline ¢,
the rolls engaging and disengaging with the
incline as the wheel ) turns in the direction
indicated by arrows on the drawings.

~The eylinders, when in their lowest position,
rest on the rubber packing-rings #n, so that
they will contain, without leakage, the paper-
pulp which is discharged 1nto each of them
sucecessively as it passes under the pipe ,
leading from a pulp-vat, », in which the pulp
is kept agitated by any suitable stirrer worked
from the prime motor, said vat being supplied

with paper-pulp by means of a pump from a

reservoir, . .
- Over the tops of the eylinders » 1s a ring-
trough, x, secured to the guides ¢, and rotat-
ing with them. Said trough has discharging-
pipes. one over each cylinder, so that as each
cylinder comes to rest under the pipe 1, and
the cock therein is so adjusted that the cylin-
der beneath will be filled with pulp to the de-
sired height betore the next cylinder 1s moved
underneath pipe w, the trough x preventing
all overtlow. |
Beneath the wheel b, and fixed to the bed d,
is a sector-like trough, ¥, which catches the
water which drains off from the pulp during
the process of forming hollow objects on the
porous formers. |

On the receiver y are secured two inclines,

a! and b!, which are operative on the valve-
boxes ! as the wheel b revolves, to cause sald
boxes to move outwardly and inwardly in the
slots made in the wheel for that purpose, the
impact of the boxes [ with 1ncline «! causing
the outward movement of the boxes which

- are moved inward by impaet with incline ',

The incline «* operates to keep the boxes [
from being thrown outwardly too rapidly when
incline «!' comes into contact with them.

Another incline, ¢!, 1s secured to the receiver
y, the funetion of which is to operate on the
spindles of valves o to lift them «as they move
in their circular path over said incline.

I will now describe the operation of the ma-

AuF
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chine so far as it refers to the mechanism De- | rises, and the former m proceeds by intermit-

fore described, limiting the description to trac-

ing the operation of one cylinder, as the others

are but duplicates.

Suppose one of the cylinders r beneath the

pulp-pipe u, and resting on the packing-ring
n of a valve-chamber, I, beneath the cylinder,
which thus covers a porous former, m, at which
position the valve o of the valve-chamber [ 1S
closed upon its seat. The cylinder remains in
said position till filled sufficiently ; then the
pawl ¢ moves it intermittently with the wheel

b, in which operation the incline ¢'lifts the
valve o and permits the pulp to settle upon:

former m, discharging the water through the
former into the receiver ¥ and depositing the
fiber of the pulp on the former. Whenin the
rotary movement of the wheel the roll s of the
cylinder arrives at the incline ¢, which will be
when there is no free pulp left in the cylinder
around the former m, the roll s ascends the iu-
cline ¢ and elevates the cylinder till its baseis
raised above the top of the wet fiber deposited
on the former m, at which time the valve-box
| of the cyvlinder referred to will have arrived
at the incline ', which then begins to force the
valve-box ! and its superincumbent former
outward till the center of the former m arrives
at the arc of the cirele in which is located the
center of the device by which most of the moist-
ure remaining in the pulp is expelled. |
Connected with the machine, and operated
as shown in the drawings, or i any other
suitable way, is an apparatus for foreing air
under pressure into a cylinder, d', which is
raised and lowered with its centerover the
center of the former when left in the position
last deseribed, the pipe conveying air from
the air-forcing apparatus being flexible or
jointed, and being marked ¢! in the drawing.
This cylinder has a closed top and an open
bottom, which shuts down upon the packing-
ring # on the valve-case [, so that, when the
stem 7! of the valve controlling the passage
between the pipe e and the cylinder d' 1s op-
crated by the act of the closing downward
movement of cylinder d, an air-pressure 1is
brought upon' the pulp covering the for-
mer m, and the moisture in the pulp is driven
out of it through the former m, the valve o
still remaining open. The cylinder d' then
rises, and the intermittent rotative movement
of the wheel b carries the former, covered
with the nearly dry paper, under a cap, ¢,
which descends and covers the former m.
Then a valve-box, %!, to which the air-pipe
it is attached, is lifted, and the end of the
spindle of the valve j' in the valve-box A
comes into contact with the bail p of valve-
box I, opening valve j! against the resistance
of the spring which keeps it closed, and the
spindle of valve j!, coming into contact with
the spindle of valve o, opens said valve, so
that a current of air passes by valves 7* and o
from the pipe ' and, entering the concavity ot
the former m, drives the paper article thereon

from its surface into the cap ¢', which then |

tent rotative movement of the wheel 6 again
under the pulp-delivery spout . I

There are two caps like ¢', the other marked
¢?, so arranged as to change in position by a
half rotative movement alternately back and
forth, so that after the paper body has been
received by one cap, ¢',1t changes position with
the other cap, ¢%, which cap ¢g°1s then ready to
descend on the next presented former m, to
perform the funection already described as per-
formed by ¢. When ¢° descends to receive
the paper article from a former, m, ¢' also de-
scends over a removable block of the shape
of former m, and when closed down over the
block an air-blast from pipe £/ drives the pa-
per body upon the block, releasing it from
the eap ¢', the blast being caused by the open-
ing of a valve consequenton the descent of g'.
The movable block is taken when cap ¢! rises,
preparatory to swinging back to its first posi-
tion, and is, with the paper article upon it,
submitted to heat, to further dry the paper.
before it is.pressed or otherwise finished.

It will be unnecessary to describe the air-
forcing pumps and the means Ly which they
are operated, as there is mothing movel or
peculiar in them, and they are sufficiently
shown in the drawings to indicate to any ordi-
nary mechanician their combination and man-
ner of operation with my machine. The pipe
I/, proceeding from the air-chamber of the
pumps, connects with a branch of a cross-pipe
sustained over the machine, from the other
three branches of which pipe proceed the air-
pipes ', j1, and %, before mentioned.

To operate the cylinder d' in its rise and
fall, and the air-valve therein, and to operate
the caps ¢ ¢* in their rise and fall, and in
their interchange of position, and to cause
the air-valves co-operative with said caps to
perform their functions, the following mechan-
ism is made use of: On the driving-shaft & is
a bevel-gear meshing into a similar gear, m/,
on a shaft, which rotates a bevel-pinion,
which meshes into the bevel-gear #/, tormed
on the upper corner of the cylinder-cam o/,
which, in rotating, carries a spur-pinion, (seen
in dotted lines, Ifigs. 3 and 4,) which pinion,
meshing into the spur-gear 9, turns the disk
¢’,in which is the crank-pin ¢‘. This crank-
pin, working in the slotted head of the slide
s/, eauses it to reciprocate and to rest at the
proper times, and by means of the connect-
ing-link ¢/, attached to a wrist in the segment-
gear o/, causes the segment to turn back and

forth on its center at intervals, and to give a

rotative movement of one hundred and eighty
degrees to the pinion %/, into which the teeth of
the segment mesh. The pinion 2/ is fixed on
a vertical shaft, d?, which extends upward
through a sleeve secured to the plate ¢, and
carries at its upperend the bar 2/, from which
depend the caps ¢! ¢>. The bar %’ has fixed
to it a sleeve, which surrounds the sleeve se-
cured to plate ¢, and the air-pipe &’ discharges
into a branched pipe, ', carried by the bar
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', which pipe connects with valve-chambers

y', located between the sleeves on the shaft of |
pulp may be of any degree of intensity neces- .

- pinion o' and the caps ¢! ¢?, there being air--

discharge passages between the valve-cham-
bers ¢ ' and the caps. ¢! ¢°, which are (3011'-:_ |

trolled by the valves in the chambers ' ¥', s0
that when either of said valves is opened an

air-blast will enter the cap with which it is
- connected, and will blow out therefrom the
paper article which may be held in said cap.
- On plate ¢ 18 fixed the guide-stand 2%, which

guldes the spindle §* which is raised and low-
cred at the same time that the shaft d® of pin-

- 1on 2f 18 raised and lowered by the action of

the cylinder-cam o', there bemg a bar,

“which connects and’ supports the lower ends |

of the shaft d?, and of the spindle 5%, there

being about midway of the length of said bar

2 Toll or pin, (seen in dotted lmes in KFig. 4,)

~ which enters the groove of the cam o/, s0 that-
. a8 the cam revolves the bar ¢ and the alr-ves-

sel d' and the caps ¢' and ¢* are raised and
lowered.

" The air-vessel d! ib connected to spindle b
by the arm €*, and 1s guided in rising and fall-
ing by suitable ways, there being conneeted
with d', so as to rise and fall therew1th,
valve- cha,mber J?% which re(,ewes air from
Hlexible pipe é'.

- The valve in 2, by which air is admitted to |
and is cut off from chamber d!, is opened as d? |
shuts upon the packing-ring %-by-contact of

the end of valve-spindle /! with an adjusta-
ble stop.

When either of the caps ¢' or ¢* is in the
position shown in the drawings, as occupied
by ¢, descent of the caps causes the spindle
of the valve in the chamber #%!' most remote
from the wheel b to come against an adjusta-

ble stop, 2%, so as to open the valve and admlt_

from pipe &' a blast of air into the eap ¢' or ¢,
as the case may be, to expel the paper article
contained 1n the cap upon the block placed
beneath the cap to receive the article.

It will be seen that in the semi-rotations of
the caps ¢! ¢° back and forth the flexible pipe
k not only bends in rising and falling, but
twists and untwists one hundred and elghty
degrees at each senn-revolutlon of the caps.
When either of the caps ¢' or ¢g* is in position
nearest the wheel b, and descends so as to cover
the former m, having upon it the paper article
to be taken off from said former, then the end
of shatt ¢ strikes an adjustable screw, 42, in
one end of lever 5%, which is thereby operated
to lift valve-case L', the effect of which is to
admit air beneath the former m from pipe 7,
and to blow therefrom the paper article into
cap ¢! or ¢°, as will be readily understood by
inspection of Ifig. 5, the case ! being guided

in suitable ways fixed to the bed-plate d.

The flange made on the paper boxes or other
articles, if not needed, may be trimmed off,
and the cuttings may be returned to the rag-
engine, to be reconverted into pulp, and the
water which has been drained through the
formers may be used repeatedly.

The air-pressure employed in the eylinder

d! to expel the water remaining in the gathered

sary to effect the purpose.

~Instead of workin g the &1]1‘-0011131‘01111]§V&1V€‘%
solely by the movement of the valve-chests,
they may be moved by lifters operated inter-
mittently by the mechanism; or the valves

may be worked by the conjomed movementof . -

the valve-chests and of lifters.
Time can De given for the water to drain off

thr ough the porous formers, and rapid produc-
tion of the formed articles can be obtained by
1mncreasing the diameter of the wheel b and the
‘number ot cylinders or hollow prisms carried

thereby.

In some cases it will be of ad_v.'agntage to

make use of steam instead of air to press upon
the pulp to accelerate the discharge of water
from the pulp through the pervious former,

and 1n some cases the cylinders #, or their pris-

matic equivalents, may be closed at the top

atter receiving the pulp, so that air or steam
under pressure may be admitted to accelerate
~the deposition of the solid matter of the pulp.

I claim for the purpose specified—

1. The described process of using thin palp
-in high c¢olumns over pervious formers, sub-

st&ntnlly as set forth.

2. Also, the combination of the wheel b with -
cylinders, r, arranged to rise and fall over the

formers m, substantially as and for the pur-
pose set forth., =

3. Also, the combination of the wheel D and
slides conveymn‘ the formers m with inclines
to move the slides outward and inward as the

‘wheel revolves, substantially as and for the

purpose set forth.
4. Also, the combination with the cylinders

r and Theu conveyer b, of the valves o and the

mcline ¢, operative thereon substantially as

and for the purpose set forth
. Also, the process of condensing the pulp

| on the former and expelling the water there-

from against atmospheric pressure by cover-
ing the pulp-covered former with a close ves-
sel, d', and admitting therein air under press-
ure, substfmtnlly as and for the purpose set
forth.

6. Also, the process for removing the paper
from the pel vious former by covering the pulp

on the former with a cap fitting thereon and

admitting an air-blast within the for mer, sub-
btantmlly as and for the purpose set forth.

. Also, the process for removing the paper

M
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f‘rom the cap which received it from the former,

and for transferring the paper to a receiving-
block, by covering the receiver-block with the
cap and admlttmg an air-blast into the cap,
substantially as and for the purpose set forth.

FRANCOIS LECLERE.

Witnesses:
J. 3. CROSBY,
.. H. LATIMER.
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