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~ to the accompanying drawings, in which—
- Figure 1 is a side elevation of the machme -
S mmplete ral sectmn-
of the same.

 UNITED STATES PATENT O_FFIG'E._* .

' RICHARD SMITH, OF SHERBROOKE, QUEBEC, CANADA.

IMPROVED MACHINE FOR THE MANUFACTURE OF PAPER BOXES.

K Spag:iﬁﬁaﬁm} forming part of Lietters _Patént No. -84,2465 dated November 17,'1868.

To f.d [ whom @t ma j CONCETN &

- Be it known . that 1, RIGHARD SMITH of

Sherbrooke, in the vam&e of Quebec, in the
PDominion Gf Canada, have invented cerfam
~ new and useful Impl ovements in Machinery
for Making Paper Boxes and other hollow

articles direct from the pulp; and I do hereby

. declare the following to be a full and correct |

description of the same, reference being had

Flﬂ‘ ‘9 15 a veltleal centr

The same part is mdlc&ted by the same Iet

'ter of reference wherever it oceurs.

The nature of this invention conmété ﬁrst |

o ina peculiar mode of forming the suies of &-
box by the sudden {llsplacement of the pulp
~ previously introduced into a mold of proper

| .form and size by the quick descent of a plun-

- the "bottom caf the plunger after the box is
~ formed, for the purpose of permlttm g the
yithdrawal of the plunger without carrying

Seetmd in the introduction of air below

ST “with it the bottom of the box ; third, discharg-

. ingthefinished boxdirectly dewnwa,rd through
-~ the bottom of the mold; and, finally, the use |
- of a double recipmcatm o) mold. moving back
o and forth on ways below the plunger, so that
-+ while one mold is bemg filled with pulp the_
Lok ~ operation of forming a box is completed in
- the other, all as herema,fter more partlcula,rly

| deber}.bed and shown.

To-enable others 5]{]116(1 in the art te make

zmd use my 1mpmvements, I will proceed to
. describe the construction and operation of my
~ improved machine, referring to the accompa-
nying drawings by the letters of refei ence_

} - marked thereon.

 and frame o6f the m&chme B B, uprights
which support the upper pertmn of the frame

- representing the driving-power, "of whatever
~ nature 1t may be, applied to the sha,fts of the
. driving-gear.

In these dmmﬁgs . A marks the bed -plate
to which the gears are attached; €, a winch,

D is a bevel-gear, having a
shaft, b, with a square head, «, for the ' recep-

~ tion (}f the wineh C.- The gear D meshes into

 the bevel-gear E, which is threaded on its in- |,

-+ fterior surf&ee and acts as a nut to raise and -
- lower the Whnder F, which passes into it, and

18 'thre&ded on the upper pertmn of its outer_

.y

| surface 1:0 correspond with and receive the
thread on the inner surface of the gear E.

The downward movement of cylinder F oper-
ates to give end pressure to the upper edge of -
the box, as will hereinafter beshown.

‘The gear
E has a groove or dowel in its periphery, which

' receives the inner edge of an annular plate,

R, attached to the frame by screws s s. Thls.
plate supports, the gear E m its place, while -

. a]]mvmg of its free rotation.

- H' H’ are the molds, united t{)gether and .

attached 10 a common bed- plate, which slides
in ways W, having a reciprocating movement
“below the cylmder E. The inner sides of the
‘molds have vertical grooves in them, covered
‘The bot-
toms of the molds are formed in the same
way, their grooves connecting with the lower

with a fixed lining of wire-gauze.

ends of the side grooves, which thus drain
into them. = These bottoms are hinged,at #,t0
lugs on the bed-plate of the molds, and open
downward, being held up by eatches I I’y hinged -
to the ends of the same pla,te w*hlle the box 18
being made.

J marks the plun ger which operates msuie o
the cylinder F. It is a hollow cylinder, open
at top, and closed at bottom by a perforated -

plate, having concentric grooves below, and
cwe}.ed on the outside by wire-gauze.

for the inside of the box to be made.

-annular piece of rabber, r, which fits it loosely,

so as to allow air to pass around it. The pis-

| ton is attached to the lower end of piston-rod  .
K. Through it is an air-passage, ¢, in which
is a valve, v, operating, both by its Welght and-

by atmospheric pressure, to open the passagec

and admit air under the plston This valve is

closed when the bottom of the pistonis in con-
tact with the bottom of the phmgar, the valve
being then forced against its seat.
d, is attached by screw ¢ on the inside of the-*-
upper end of the plunger J. - Its office is to

prevent the piston from being drawn out of .

the plunger when the piston-rod K is drawn
up, and to insure the rise of the plunger with

'.the rod K after the latter hasrisen far enough -

to bring the top of the piston into contact mth

the lower edge of the collar.

The rod K is plain on its lower pm.tmn as
show‘_n_, but threaded above. It has a verti-

_ It fits
the inside of thecylinder F,and isthe ¢“former”.
In the

plunger is inserted a piston packed with an

A collar,
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oel gloove on 1ts S1de into Whloh the end of a |

- screw-pin, j, enters to Jceep the rod from turn-
ing when acted upon by thenut. The thread
on rod K engages a similar thread in the nut
N, but passes freely through the bore of gear

M. Gear M engages with gear L, whose shaf$ |

g -has a square head, f, which receives the
“winch C, by which it is driven. Hinged to the

upper surfeee of gear M-are two spring- cetohes, '

P P/, which are dmwn together by the spiral
sprmg S, but can be pressed apart, and, when
separeted held open by the toggle- erms Q Q.
They are pressed open by the inclined faces
of the nut N, which nut they receive and hold

- firmly to the- gear M, the pins ¢ ¢/ on the bot-

- tom of the nut entermﬂ* holes in the upper
~end of said gear, thus oo:ofq‘;elhn'mP the nut end
- geer to turn together .

The operation of the machine is as follows
The mold H is filled with pulp, formed of any
~ suitable material or materials, the filling being
 done by hand or otherwise. The lower end of
- the eylinder I isthen caused toenter the top of
the mold just far enough to keep the pulp from
| ovelﬂowmg The plunger J is next brought

“down by a sudden movement, till the nut N,
. which had prewously oooupled the posltlon
- Shown in the drawings; is brought down be-
 tween the ecbtohes P P’y and firmly attached to
the gear M, so as to triFn with it. The effect of

- this sudden descent of the plunger is to force

the pulp to rige around it on every side suffi-

~ciently high to form, when compressed, the
- sides ot the ‘box to be made. A slow move-
~ment would not effect this object, but would.

| compress all the pulp in the mold into a solid
- mass at the Dbottom: After the first sud-
den descent of the plunger; it is gradually
forced down far enough to compress and

| sohdlfy the bottom of the box. . This is done

- by turning the gears L and M to the lat-
ter of which the nut N beoame fixed by the

- first descent of the plunger. The rotation

- of the fixed nut foreces the plll]l oer down
~ the required distance to effect the eondense
tion referred to. The cylinder F is then
~driven down, by turning the gears D and B,
- to give end compression to the sides of the
- box. During these operations the water of
~the pulp escapes through the gatze lmlng of

- the sides and bottom of the mold into the

~.grooves, by which it is conducted out below
~Into any pr oper conduit or receptacle. The
. piston-rod K is next raised until the piston

comes into contact with the collar d, which
- causes the valve v to open, by reeson of 1ts |

~own weight and the pressure of the atmos-

phere, and allow air to pass freely into the |

~ lower portion of the plungerd. The plun; geris
- then_ raised, and in rising leaves no vacuum

below it, ::md_ has no tendency to tear out the
ibottom of the box The ostch I 18 next thrown -

“back, the bottom m 18 brought down at mght_ '
'allgles with the bottom plate of the mold, and

the box is thrown out at the bottom of the
mold, by the operation of cylinder K, which
is driven down Into the mold, and acts egemst

the upper edge of the box.
w  While the box is being made in mold H,

fhe mold H’ is being filled with pulp reedy

to be slid under the plunger for a repetition .

of the operation.

In the complete practical machine the parts
are driven by power, and the operations are
automatic. The box_es delivered from the

molds are received upon endless eprons of
cloth or wire.

The molds can be made in helves 1f pre-

ferred, and the plunger may be opereted either
by a oam crank, lever, or any ‘equivalent me-

chanieal armngement

Having thus fully deseribed my invention
and improvements, what I claim, and desire
to secure by Tetters Patent, is, in macliinery
for making® hollow articles flOIIl pulp—

1. A plunger so constructed as automati-

cally to admit air beneath its lower end just

previous to its withdrawal from the cavity of

the completed box or other hollow article,

| substantially in the manner and for the pur-

pose set forth.

2. The formation of the sides of the box by
the sudden displacement of the pulp in the
mold by the introduction of the plunger into

it by a'quick motion, substa;ntnlly in the man-

ner described.

3. The oombmatmn and arran gement of the
plston, packing r, air-passage ¢, and valve v,
in the manner and for the purpose specified.

4. Discharging the completed box or other
hollow article from the bottom of the mold,
substantially as set forth.

5. The molds H, made with removable bot-
toms and permanent perforated linings, as dis-
tinguished from removable linings, stibstan-
tlelly in the manner speelﬁ ed.

6. The ways W, in combination w1th the

common bed-plate of the molds H H’, for the I |
purpose of allowing the latter to heve a re-

ciprocating movemen’o to brmg the molds al-

ternately beneath the plunger, in the manner

and for the purpose described. |
7. Forming a box or other hollow article
fiom pulp, by forcing a plunger down into

tlhie mold containing the pulp of whicli the box
or other article is to be made, as set forth.,

- The above specification of my said inven-

tion signed and witnessed, at Washington, this
51311 day of Nowmber, A.D. 1863, -

RICHARD SMITH

Wltnesses
. Epwm. F. BROWN
LHAs F. STANSBURY |
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