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30 it is formed so thoroughly connected by the
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ISAAC LINDSLEY, OF PAWTUCKET, ASSIGNOR TO HIMSELF AND SOCRATES
| SCHOLFIELD, OF PROVIDENCE, RHODE ISLAND.

MANUFACTURE OF COHERENT COMPRESSED TOBACCO.
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- SPECIFICATION forming part of Letters Patent No. 235,886, dated December 28, 1880.
| | - Application filed July 12, 1880. (Model.) * | .j. .

1o all whom it may concern : |
Be it known that I, IsAAc¢ LINDSLEY, of
Pawtucket, in the county of Providence and
State of Rhode Island, have invented an Im-
5 provement in the Manufacture of Colerent
Compressed Tobacco, of which the following is

~a specification. |
Heretofore in thé manufacture of - coherent
compressed tobacco 1t has been customary to
1o fill a closed mold or die with the proper amount
of tobacco required in order to produce the
finished product at a single compression. I

have, however, discovered that bars of coher-

ent compressed tobacco, either solid or hol-
15 low, may be formed by forcing the tobacco in
consecutively-fed adjoining charges through a
~die made open at both the receiving and dis-
charging ends, the impression made by the

- face of the plunger upon the outer surface of
20 each separate charge as it is fed to the die
tending to produce in the resulting product
separable joints, whereby the bar may be di-
vided transversely into sections corresponding

to the original charges, and, furthermore, the

25 compressed sections so formed may be broken
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attenuafion and‘ineavation produced by con-
‘striction as not to be capable of separation at
the joints, as before; and myinvention consists
in the improved process for manunfacturing

35 such bars of compressed tobacco; also, in cer-

tain special devices for carrying out that pro-
cess, and in the resulting improved article of
manufacture, all as hereinafter set forth.

Figure 1 represents a longitudinal section

40 of an open hollow die and an elevation of the

lower end of a eylindrical plunger, and also a
bar of compressed tobacco formed in sections

and longitudinally divided at its axis, show-

ing the joints between the several sections and

45 the distinctive hollowed grain of the tobacco.

Fig. 2 represents the sectionally-constructed
bar of compressed tobacco in elevation, and
also a treshly-inserted charge of loose tobacco.
Fig. 3 represents the conical or hollowed joints

50 and the grain of the tobacco in the several |

| sections as produced by means of a plunger

provided with a conical face. TFig. 4 repre-
sents the formation of a hollow bar of com-

pressed tobacco in jointed sections, the man-
drel being attached to the face of the plunger. s

Figs. 5 and 6 represent- the longitudinal sec-

tion of a die provided with alarge and a small
chamber, serving to constrict and incavate the
original plunger-impressed sections. Fig. 7

represents a view of the lower end of the die 6c¢
shown in Ifig. 1. Iig. 8 represents a view of
the lower end of the die and mandrel shown

m IFig. 4. Fig. 9 represents a longitudinal
section of the die, plunger, and the stationary
mandrel arranged for making the improved 65
perforated bars of compressed tobacco. Fig.
10 represents the longitudinal section of the
die, and also of a stationary mandrel provided

at 1ts lower end with rib-forming grooves. Tig.
11 represents a transverse section of the die 7¢

and the grooved mandrel, taken in the line #
z of Fig.10. Fig, 12 represents the trans-
verse section of the perforated bar of com-
pressed tobacco, formed by means of the die
and mandrel shown in Figs. 10 and 11. Tig. 75

.| 18 represents a longitudinal section of the die

with the mandrel and plunger in elevation,:
and illustrates the process of forming an im-
proved perforated bar of eompressed tobaceco
provided with three longitudinal ribs made to 8¢
extend from the outer portion to the axis of

the bar. Fig. 14 represents a transverse sec-

tion of the perforated bar formed by meansof
the die and mandrel shown in Fig. 13. Tig. -
15 represents a transverse section of the lower 8:
end of the mandrel and the inner portion of

the die as taken in the line xz 2 in Fig, 13.
I1g. 16 represents a transverse section of the
lower end of a mandrel provided with three

rib-forming grooves which do not extend to oc
the axis. -' S

In the accompanying drawings, Fig. 1, A
represents the lower end of a plunger made
to reciprocate in the upper end of the die B,
which is provided with a bore of uniform, or gs
nearly uniform, diameter, and made of suffi-
cient length to contain several of the consecu-
tively-compressed sections ¢ ¢ ¢ of the bar C,
connected to each other by the separable joints

d d, produced by the direct action of the face 1c
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of the plunger A upon the outer surface of each | made to resist a oreater transverse strain than

charge of loose tobaeco, thus forming a smooth
hard face,against which the succeeding charge
of tobacco will be compressed, so that the sur-
face fibers or granules of the adjoining sections
will not become strongly interlocked, but may
adhere sufficiently to admit of light handling
without danger of separation.

In Tig. 2, ¢ represents a freshly -inserted
charge of loose granulated tobacco, which may
Le fed to the die from a hopper, or otherwise,
upon the proper elevation of the plunger A.
The friction of the several inclosed sections
¢ ¢ ¢® against the sides of the die will be such
that the loose charge ¢ will be first compressed,
as shown in Fig. 1, before the bar C will start
downward through the die, and the continued
movement of the plunger toward its lower po-
sition, which is indicated by the dotted line
x x, will force the bar C through the die B
for a distance equal to the thickness of the

compressed charge ¢, the friction of the to- .

bacco against the sides of the die causing the

adjoining section, ¢/, to become slightly hol-

lowed toward the face of the plunger, as indi-

cated by the curving of the lines d d, which |

serve to represent the joints between the sec-
tions, and this effect is liable to be increased

by the adherence and gradual accumulation of

tobacco upon the flat face of the plunger, thus
impressing a hollowed form directly upon the
charges of tobacco, which incavation will be-
come thereafter increased by the frictional ac-
tion of the sides of the die.

It is well known that when a mass of loose
tobaceco or similar material is placed under
heavy pressure in a die the resulting compact

cake or bar will have its component particles

arranged in a certain grain, of comparatively
easy division, running in a line or plane at
about right angles to the direction ot the ap-
plied pressure. Thus the grain of the com-
pressed charge of tobacco ¢ in Ifig. 1 will run
about parallel with the face of the plunger A,
as indicated by the shade-lines running trans-
versely of the bar; but as the plunger con-
tinues downward to its lower position (shown
by the line #x) the grain of the previous charge
of tobacco, or the section ¢/, will become hol-
lowed, to correspond with the incavation of the

joints d d between the sections, by the frictional |
| from the rear charge at the outer portion of

| the contact-surface of the joint in contraction

resistance of the sides of the die.

In first filling the die with tobacco, in order
to start the press, the lower end of the die may
be temporarily closed and a snitable quantity
of tobacco placed within the die and pressed
sufficiently to hold 1ts posifion, when, upon
starting the press, the tobacco will be brought
to the required degree of condensation by the
action of the plunger upon the subsequently-

~ fed charges.

When a plunger having a conical or protu- |

berant face, as shown in Fig. 3, 1s employed,
the sections ¢’ ¢ ¢ will be primarily compressed
into a mutually - interlocking form, by which

where a plain plunger is employed, as in Kig.

1, and the face of the plunger, when made 1n
the above conical or protuberant form,tends to 7o
remain free from adhering tobacco, which, at
ordinary temperatures, 1s inclined to form a -
gradually- accamulating mass upon a flat sur-

| tace at the face of a plunger.

By fixedly attaching a mandrel, a, to the 75
end of a plunger, A, as shown in Fig. 4, so as
to move therewith, sectionally-formed hollow
bars of compressed tobacco may be made from
consecutively - fed charges of loose tobacco,
the face of the plunger at the base of the man- 8o
drel being made conical, in order to produace
an axially-oblique grain, as indicated by the
shading-lines which run in the direction ot
the dotted lines s ¢/, and in the foregoing 1llus-
trations the desired degree of compression in 83
the tobacco may be secured by increasing or
diminishing the length of the die B.

When a die, B, having a large and a small
chamber, as shown in FKigs. 5 and 6, 18 em-
ployed, 2 more thorough union of the several go
sections ¢’ ¢ ¢ may be secured by reason of
the consequent breaking up and rearrange-
ment of the original plunger-impressed joints,
and this rearrangement may be carried to
such an extent as to destroy the original sepa- g5
rability of the sections. .

The effect produced by a plunger having a
flat face and made to reciprocate in the large
chamber of the die is shown in Iig. 5, the
resulting hollowed form of the sections and 1co
the joints being indicated by the lines d’ d’ d,
and the grain of the tobacco in the sections by
the axially-oblique shading-lines between the
lines d’ d' d’, and the like effect, produced by
means of a planger having a conical or pro- 1oj
tuberant face operating in the larger chamber

of the die, is illustrated in Fig. 6, which shows
the increased incavation of the sections and
the corresponding oblique or hollowed arrange-
ment of the grain. 110

The joints d’ d’ d’, formed by means of the
conical plunger, (shown in Fig. 6,) are stronger
than those formed by the plunger with a flat
face, (shown in Ifig. 5,) for the reason that in
the latter case the tobacco in a forward charge, 115
being constricted in advance of the adjoining
charge in the rear, tends to move or slip away

from the large to the smaller chamber, thus 120
producing imperfect juncture between the two
charges at the outer portion of the joint near
the surface of the tobacco bar, whereas in
I'ig. 6 this tendency is overcome by the proper
conical form of the charges, which does not rzg
admit of the above-mentioned movement when
under the constricting action of the die,

In the drawings, Fig. 9, a stationary cylin-
drical mandrel, H, extends into the die B
t through the hollow plunger A, which is bored 130
ont at its upper end to receive the enlarged

means the sectionally-constructed bar may be | head H' of the mandrel. The planger A 1s
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| promded on -one side with a slot, &, and. the | ing the tobacco F, in a nmnulated condition

~ head H’ of the mandrel 1s provlded with a
“noteh, f.

| The stad D which is to be fixedly atta('hed

; to a conveumnt portion of the frame of the

ol)emtmg press, extends through the slot £ .1n

~ the plunger, and enters the notchfm the side

of the head H’, thus holding the mandrel sta-

- tionary, while the planger is free to move up

10 and down with the sliding head of the press,

- being secured thereto by meansof the shank .
-+ The bore.of the planger A 1s made to loosely
fit the cylindrical mandrel H, and the face of
“the plunger is made conical fo within a slight

. 15 distance from its extreme edﬂ'e, and truncated
7 at its point, and in Figs. 9 and 10 the plunger

is represented at its extreme elevation, its low-
est position being represented by the dotted
~ lines within the chamber of the die. |

20 The die B is, for the sake of convenience of

manufacture and renewal, made in two parts,
the outer portion, b, being made cylindrical,
with a short contracted bore at its lower end,
forming an interior shoulder, g, the upper por-
2 tion of the bore being made large enough to
receive the lower end of the plunger A. The
“inner portion, d’, of the dieis made to loosely fit
‘theboreofthe outerportlon b,and restsforsup-
port upon the shoulder g, the upper end of the

30 portion b being conically hollowed, thus form-

“ing the throat T of the die. The bore of the
inner portion, §‘, may be made to blmhtly eX-
pand at 1ts lower end, in order to give clear-
ance to the tobacco, ‘md the lower end of the
35 mandrel may be very slightly tapered for the
same purpose. The die B is to be fitted -to a
proper die-holder, K, and so adjusted in a very

powerful press, such asis commonly employed

- for punching metals, that the lower end of the
4o stationary mandrel H may extend for some
distance below the throat h. |
The mandrel H (shown in Fig. 9) isadapted
to the manufacture of plain cylindrical hol-
low bars; but in Figs. 10 and 11 the mandrel

45 1s represented as divided at its lower end into

four prongs, a/ &' «' «, separated from each
other by cross slits or ﬂroeves d? d?, which at
their npper ends gr.achmlly diminish in depth
from the axis ¢ of the‘mandrel to the point €’

Ij5o at the cylindrical surface, which point should

be slightly below the extreme lower position
~ of the rec¢iprocating movement of the plmwel
(Shown by the dotted line.) |
The plunger and mandrel (represented iu

rz Figs. 10 and 11) are adapted to the manutac-

ture of a perforated bar of compressed tobacco
provided interiorly with four longitudinal ribs
extending from the outer portion of the bar to
the axis, thus forming four distinct apertares,

6o as shown in the transverse section, Kig. 12.
The manufacture of a perforated bar Of coIm-
pressed tobacco provided with three interior
ribs,forming three distinct ftpertureb, as shown
- bya tmnbver.se section in Iig. 14, 1s illustrated |
65 in Fig. 13, in which the plunger A 1s repre-
sented at 1ts extreme highest position, allow-

|

.and very slightly mmstened to be fed, by suit- -

able mechanism, under the plunger and into
the receiving-chamber G of the die. Thedown- 70
ward movement of the plunger will then com-
press the tobaeco in the chamber (z, and force
the previously-compacted tobacco through the

throat . of the die and into the grooves d? of

the mandrel, and at the lower pomtlon of the 75

plunger the loose tobacco will have become

compressed against the outer surface of the

previous charge, so as to occupy the space be-

tween the lines ¢ and d, and will have, as the
result of compression, an oblique axial grain, 8o
corresponding to the conical or protuberant
face of the plunger, as indicated by the oblique
lines drawn on both sides of the mandrel, be-
tween the lines< and d, and at the succeeding
stroke of the plunger, fresh charges of loose to- 8;
baceo being constantly inserted into the cham-
ber (z, the tobacco included between the lines ¢
and d W111 be forced downward to the throat & of
the die, and the previously-impressed grain of

this section will then, at the’succeeding stroke go
of the plunger, be broken up and rearranged by

constriction, somewhat as represented by the
lines drawn obliquely from the adjacent sur-
faces of the mandrel and die below the throat
h, thus forming a hollow bar, ¢/, provided with gg
three interior ribs, » n n, and having a trans-
verse grain V-shaped in its axial section or
hollowed 1n a uniform longitudinal direction.

‘The operation offorming the above-described
improved perforated bars is to be continuous, 100
the tobacco being fed under the plunger by
suitably-arranged means, whtle the proper mer-
chantable len gths are dt the same time cut off
from the finished bar below the die.

The special construction of the mandrel 1og
shown in Fig. 13 is illustrated by the trans-
verse ae(,tlon Fig. 15, taken 1 the lime z x ;
but the grooves 2 ot ThP mandrel may be made
as shown in Fig, 16, so as not to connect lat-
erally with each other, thus serving to formn a 1710
perforated bar in which the several ribs. are
not connected atthe axis.

The plunger and mandrel should be made ot
steel and properly hardened or tempered, 1n
order to successfully resist the great pressure 11s
required for the purpose of forming the bars.

‘When the tobacco is fed to the die in a dry
condition, or but slightly moistened, a hard-
ened surface and a desirable polish will be 1m- :
parted to the finished produet by the resulting 120
frictional contaect with the sides of the die,
and this improved surface adds greatly to the
valoe of the manufacture. Heating the die
causes the tobacco to pass with greater ease

through the throat %, and an excess of moist- 125

ure produces a rough and broken surface,ow-
ing to the adhesion of moist tobacco to the
surface of the die. |

The receiving-chamber of the die may be

' made of sufficient size to contain the tobacco 1 30

necessary to form several entire merchantable
bars, and in this case they will be formed with.
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out the joints above described, but still having
the distinetively - hollowed grain, which may
be shown by transverse fracture or cleavage
at all portions of the bar.

Thetobacco fed to thechamberof thediemay
be in a granulated or other suitable condition,
according to the special quality of the desired
product or the comparative size of the receiv-
ing-chamber, and the tobacco so fed to the die
does not require the addition of any foreign
material whatever; but I do not, in carrying
out my.invention, confine myself to pure leat-

tobacco.

The moisture developed 1n smoking the
above-described perforated bars tends to grad-
ually close the perforations at their rear ends,
and therefore the proper sectional area of the

- perforations and the surrounding tobacco

20

25

39

35
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45

closure and stoppage of the draft.

should be preserved at a certain maximnm
length of the bar, in order to prevent injurious
Perforated
bars formed with three apertures, as shown in
Figs. 13 and 14, have been found to smoke
properlywhenmadeaboutfourinchesinlength,
with an outside diameter of about nine thirty-
seconds of an inch, the shell being made three
sixty-fourths of an inch in thickness and the
ribs one thirty-second of an inch, the shell be-
Ing thus made slightly thicker than the ribs,
which practice has shown to be the most fa-
vorable condition for perfect manufacture, di-
minishing the tendency to curvature after
leaving the die and avoiding imperfections
upon the outer surface of the bar.

When the bars are made for chewing pur-
poses 1t 1s desirable to feed the die with pieces
ot tobacco of considerable size, in order that
a chew of tobacco taken from the bar may
have the proper consistency after becoming
swelled in the mouth ; but for smoking pur-

poses very finely divided tobacco may be em-

ployed to advantage. The hollowed grain in-
creases the strength of the bar, promotes com-
bustion, and causes the ashes to retain their
form and to eling firmly to the unconsumed
tobacco.

The tobacco bars may be divided into any
suitable lengths, and for smoking purposes
may be used with a holder or mouth-piece.

I claim as my invention—

1. The described process of manufacturing
tobacco, which consists in compressing one
charge of tobacco upon a previously-com-

pressed charge 1n an open-ended die by means

of a plunger, and forcing the same through the
sald die, substantially as deseribed. |

2. The described process of manufacturing

tobacco, which consists in compressing one
charge of tobaceo upon a previously - com-
pressed charge 1n the larger chamber of a die
by means of a plunger, and forcing the said
charges of tobacco, as they advance, into and
through a smaller chamber, whereby the said
charges are more effectually joined to each
other, substantially as described.

3. In a machine for manufacturing bars of

compressed tobacco by forcing the tobacco
through a hollow die by means of a plunger,
the combination of the die having a large and
o smaller chamber with a plunger fitted to
work 1n the large chamber and provided with
& conical or protuberant face, whereby the
successively-compressed sections of the bar are
more thoroughly joined to each otherin passing
from the large to the smaller chamber, sub-
stantially as deseribed. | |

4. In a machine for manufacturing bars of

compressed tobacco. by forcing the tobacco
through a hollow die by means of a plunger,
the combination of the die and plunger with
the grooved mandrel, whereby the bar of to-
bacco 18 formed with interior ribs, as set forth.

5. A Dbar of compressed tobacco having a
transverse grain, made V-shaped or hollowed
1n 1ts axial section, and continued uniformly
in one direction throughout the bar, substan-
tially as described.

0. A bar of compressed tobaceco having a
uniform transverse grain, V-shaped or hol-
lowed 1in its axial section, and a friction hard-
ened or polished longitudinal surface, sub-
stantially as described. -

ISAAC LINDSLEY.

Witnesses:
WILBER MASON,
JOSEPH J. SCHOLFIELD.
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