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'IMPROVED MACHINE FOR MAKING PAPER-PULP.

- i i

The Sﬂgtbnlk ' fbferrth'tﬁ i fhese Eotters Satent and noking part of the same,

B e

TO ALL PERSONS TO WHOM THESE PRESENTS MAY COME:

Be 1t ]{nmv. n that I, JOHN TA{IGART nf' Rohbmy, in the county of Norfolk, and State of VLlnsuchusetts.,
have invented a new and uqefu] Machine for Reducmrr Rags or other Fibrous Material to Pulp for being made

into PdpGl ; and I do hereby declare the same to be fully deaﬂi‘lbeil in the following Spemﬁcﬂwn, fLTl(l 1ep1 e-
qsented in the {Lc“ompanylmr drawmgs of which—-

- Figare 1 is a top vrew, and

qule 2 u transverse f-:ectmn of the reducing-mechanism, and the vat or tub containing it. |

~In such drawings, A {Iencfes a vat or tub, “hl(}h may be square in sha.pe or of other proper form. In or
near one corner of the tub, or in ‘any other proper part thereof, I arrange a hollow conic frustma, B, hwmg;
| its Iesse1 base or bottom clevated a short distance above the bottom of the tub. Within the said hollow eonic
frustum B is a conie frustum, €, fixed congentrically upnn a vertical shaft, D. The lower end of the shaft, or
the frustum C thereof, is stepped or supported in a lever, B, whose free end is sustained by a rod, F. This rod
has a screw, b, and a nut, ¢, arranged on it, and goes thmugh a stattonary ear, @, projecting from the tub, the
whole being as exhibited in fig. 2. The shaft I support in a bearing, &, the upper part, ¢, of the shaft being:
‘prismatic, and going through a bevel-pinion,. G.  Such pinion is supported on the said bearing, and engages
~with a drwmcr bevel-gear, H fixed to a shaft; I, which, when the machine is in use, may be revolved bv any
suitable motor. The prismatic. part, ¢, of the shaft shounld slide freely in a 001respondmgl?-shaped éye, r, made
“in the pmmn, zmd should extend below such eye, in order that the shaft may rise or move vertically through
the pinion when any foreign -substance, suxch as a nail or a button, for instance, may be caught between the
cutting-threads of the reducmn‘ frusta. The outer curved surface of the male or inner frustum C has a helical
thread, f, running around it, from tap to bottom of it, such thread being either square, rectangular, or trape-
zmdal in its transverse %ectlon the said thread being as shown in Figure 3, which is a side elevation of the said
frustum C. The outer or female frustum B has anothe1 such hel*ca,l thr’ead S’y arranged on its inner surface,
and e:xtenrhnrr from the bottom to the top thereof, such being as represented in Figure 4, which is a vertical
section of the frustum B.  The thread of one fir ustum, however 18 pitched or 1nchned in o direction opposite
to that of the other, so that when the edges of the threads are brought together, or in c.,lese proximity, and the
inner frustum is in revolution within the outer one, such threads shall. operate to shear and reduce rags or
paper-stock when introduced between the two frusta. Instead of serew or helical tmeada formed on and
extending arountd the cur ved surfaces of the two frusta in-manner as specified, helical grooves made in such
surfaces, and so arranged, may' be substituted, one of such grooves being pitched in a direction opposite to that

of the other. This mode {}f' maLuw the frusta, I do not, however, deem so advan LL!TC(}HS as that heiembefme
‘deseribed. | |

Dy mwhmfr the funer frustum i one dir ection, when the tub is supplied with water, so as to extend, above

the top of the outer frustum, a powerful current of the water will be induced downward between the frusta,

but when the inner frustum is revolved in the opposite direction, a powerful curre: ntoof w ater will be caused to
flow up"md between the frusta. |

The upper part of the thread of each or either fiustum may be serrated or cut ints teeth, as shown at A in
figs. 1:nd 3. This will'enable the frusta to catch the bunches or masses- of rags, or fibrous material, and tear
-the same In pieces before tliey may further pass between the helical euttmfr-threa,ds of the frusta. The two
frusta thus made may be termed conical shears, as they operate to cut the rags or paper-stoek, and effect the
reduction of such to pulp with very great rapidity. |
Kach of the frusta will operate like a screw- plapellm, .to force the liquid and pmer -stock between the pair
of frusta, and, in consequence of this, a very quick current of the liquid, and a vast amount of reduction of
the stock, will take place in a very short time. The rapid reduction of the stock, or the formation of paper-
pulp, Ly this machine, in comparison te ordinary pulp-grinders in use, is very remarkable.

The tub or cistern may be cylindrical in form, and have the frusta arranged concenfrically within it.
Instead of the conic frustu, two cylinders may he meloyul, one of such u_',rh_mlei-:, being placed concentrically
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‘within the other, screw or helical threads being formed on the inner surfice of the oute'r,; and the outer surface
of ‘the inner of the two, and arranged with opposite pitches. The disadvantage of this form of my invention,

however, is that the opposing helical threads-will soon become worn, while in use, to such extent as to render

the machine.of Tittle value, whereas, with the conic frusta, we have only to raise or lower in the inner frustum

“in order to either increase or diminish the space between the opposing threads, or we may bring the opposing
threads in contact, and grind them together by means of cmery, or other proper material, introduced between

them while the inner frustum may be in revolution. |

I am aware that two conic frusta, one being arranged within the othet, and both bemg provided with teeth
arranged in their next adJacernt surfaces, have been used as a means of reducing and grinding grain, bones,
pla,ster, and varfous other substances. I am aware that such have been emp]oved in the redaction of paper-
stock to pulp The distingiishing difference between such machines and mine is that T do not use teeth alone,
or straight cutters, on the surfu.ces of the frusta, but employ continuous spiral or helical threads, going around

_the frusta, and so arranged that the pitch of the thread of one frustum shall be in a ‘direction opposite to that

of the thread of the other frustum. In this way the belical grooves or spaces formed by the threads of the two
frusta constitute channels for the flowage of. the liquid -and material to be reduced, though the outer frustum
and the threads operate as screw-propellers to forcé the liquid. through the said outer frustum, tha threads in

the meanwhile operating as continuous rotary shears, to effect the reduction of the stock.
What, therefore, I claiin as my invention is—"

The combination of. the male and female cynndels or frusta, and the helical tlnea.ds thereof, arranrred on
them so that that or those of .one cylinder or frustum shall be pltched in a direction opposite to that or those

“of the other, as spemﬁed the same being for use in manner and for the purpose substantially-as herembefore :

set forth.
I also claim ibe reducing-cylinders or frusta, made mbh helical threads, arranged with opposite. pltches,

as described, aud as having teeth formed on the upper part of cither or each cylinder or frustum, as set forth,

I also claim the 'tpphca,twn of the shaft of the inner of the two frusta, made as described, to the drlﬂng-
pinion and be‘umﬂ of such shaft as to enable the frustum to rise within its fellow under circumstances sub-
stantially as set forth. |

And, in combination with the reduclng-frusm so made with hellcﬂ.l threads, a.rra,ncred to pltch in oppomte
directions, as set forth, I claim wmeans, substantially as described, or lts equivalent, for supportmg the inuner
frustum, and adjusting it in altitude, as specified. '

I also claim the arrangement or combination of the two frusta., made, as described, with a tank or tub
substantially in manner as set forth, whereby the contents reduced in a liquid, when in the tub, and the inner
frustuma may be in revolution, are made to flow radially and vertically with respect to the outer frustum, as

specified, such causing the pulp, in passing into the reducing-frustum, to converge toward a common centre,
- and,.in passing ous. of such frustum, to diverge from the frustum tangentlally, or thereabouts, whereby the

pulp will be mixed to great a.dva.nta.n'e
- JOHN T_AGGART.

Wltn-esse_s .
'R. H. Evpy,
F. P. Haug, Jr.
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