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WILLIAM H. F. TOWER OF MINERAL POINT, WISCONSIN ASSIGNOR BY
- DIRECT AND MESNE ASSIGNMENTS, OF TWO- THIRDS TO GEORGE R.
TOWER AND PHILLIP ALLEN JR., OF SAME PLACE

o BEATINGfEN_GIN'E.

SPECIFICATION for mmg part of Letterﬂ Pa.tent No. 532 501 dated J anua,ry 15, 1895
. | | B.pphca,tmn filed April 22, 18931 Serml No. 471,453 (No model) S

To all whom it may concern:

Be it known that I, Wirrram H. F. TOWER
a citizen of the Umted States of America, re-
siding at Mineral Point,in the county of Towa
and State of Wlsconsm have invented cer-
tain new and useful Improvements in Beat-
ing-Engines, of thh the following is a speci-
ﬁcatlon

Referring to the aecompanylnw drawings,-

wherein like reference letters indicate hke

parts:—Figurelisa top plan of my im proved.
‘beater engine, with parts broken away. Tig.
2,18 a side elevation of the same.

- a verucal section on line 3—3 of Fig. 1.

4,isan end view with the disk and end of the

Fig. 313

I*w'

tank removed to show the bed-plate. - Fig. 5,
18 a section in line 5—5 of Fig. 4. Fig. 6 18
a front view of the disk, and Flﬂ' 7,18 a IIlOdl-
fication of the same,- Flﬂ' 8 1S a horlzoutal
plan view partly broken away and showing
the mid-feather disposed vertically and also
showing the commencement of the feed-ori-
fice ata pomt other than that shown in Fig. 3.
Fig. ¢ is a like Vlew showmﬂ* a splml mid-
feather. o |

My invention consists broadly in formmg a
channel in a vat, by means of a mid-feather,

~ a portion of Whlch channel isinclosed to form

30

35

a conﬁned passage, and so constructing and
arranging a cuiting plate and support them-
for as to prowde a contracted feed orifice and
a rotatable cutting disk, the material to be

pulped being first dra,wn between the cutting

parts, and then forcibly pumped into the con-
fined passage, whereby_the veloecity at which
the material circulates is governed by the

- speed .at which the cutting disk is rotated,

40

45

whilesubordinateimprovementsconsistin the
arrangement and combmatmn of the parts
herem set forth and claimed. - -~

The mid - feather is deswnated a,t A ar-

ranged as shown in a horizontal pOSItlon and

extended longitudinally within the vat; but
said mid-feather may, however, be arranged
vertically or spirally without departing from

- the spirit of myinvention, as will hereinafter

be described. Thismid-feather extends hori-
zontally from a point near one end of the vat

:

plate B’, which lattel is secured upon said
sapport. 'T'his annular support is disposed
transversely relativelytothe planeof advance
of the fed or delivered material and is pro-
vided with a central feed orifice b, formed
by the converging sides of the annular sup-

55

port B, so that the fed material is concen-

trated-and delivered between the rotatably
cutting disk C,and thecutting plate B’. The
annular support B,1s held in position by be-
ing secured to or formed with end of the mld-
feathel in proximity to the reducing mech-
anism, which latter consists of the euttlng
disk O and the cutting plate B’

The mld feather A, is located about mid-

way between the top and bottom of the &

vat and the eutting plate B’ is placed trans-
versely across the vat at right angles to the
mid-feather and fills the entlre uapper part of

the vat, except the contracted feed orifice b,

‘but leaves a space at the bottom beneath the

mid-feather for the passage of the material in
its circulation through the confined passage

. B% formed by the said mid- feather and the

vca,ll B3 of the vat, which latter. is  extended
about the free end of the mid-feather.

In the construction as shown in Fig. 8, the
channel B? may more properly be sald a8

formed by the mid-feather and bottom of the

6_0 :
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vat, and so much of the side walls as lie be- -

tween‘ the mid-feather and the said bottom.

In Figs. 8 and 9 the passage or channel B?is

formed by the mid-feather, portions of the

bottom and top and one side wall of the vat.
If the vat were cylindrical, however, it might

‘be said that the passage were formed by one

continuous or single wall constituting the

bottom of the vat and the mid-feather.. -
In the rear of the rotatable cutting dlsk C -

is a channel formed by said cutting disk and

the end wall B*of the vat, whieh channel ox-

tends from the upper portion of the vat to the
passage or channel B% This channel, desig-

| nated by the letter BS, has eommumcatlon

with the passage B? and provides means by
which the material pulped by the réducing
mechanism and foreibly directed backward
therefrom is directed and forcibly pumped

to the annular support B, for the cutting | downward into the passaﬂ'e B
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IFor convenience, I refer to the end of the
vat near the cutting, reducing or pumping
mechanism as the rear or back part. 'The
cutting plate B/, is a circular ring and 1s so

formed as to conform closely to the cutting ¢

surface of the disk C, the cutting face of said
plate B’ being constructed in the well-known
way common to such cutting plates, as shown
in Iigs. 4 and 5.

The center of the disk C is preferably in

line with the center of the feed-orifice b, and

the radially extending knives ¢ upon the cut-

ting disk are arranged in a cirele closely cor-

responding to the cutting face of the cutting-
late B’. From a point at or about a point
opposite to the circumference of the feed-ori-

fice b, the knives on the disk extend in-

wardly toward the center in a line perpen-
dicular to or at right angles to its axis of
revolution, or substantially so. |

[ig. 7 shows an improved cutting disk, in

which the cutting surface is increased by

means of the insertion of short supplemental
knives ¢’ between the longer knivesc¢. 'T'his
form may be used instead of that shown in
Fig. 6. |

The corners of the vat are preferably
rounded to prevent dead space and: conse-
quent settling or clogging of the material in
its eirculation. The cutting diskis set away
from the back end of the vat sufficiently to
leave free space for the circulation of the
pulp material. _ ,

A valve e is provided in the vat at any con-
venient place, to draw off the material. -

In the manufactureof my improved device,
I make the vat E in two parts E’ E?, properly
secured together as at If, and packed to pre-
ventleakage. See Figs.land 2. In thisform
the parts are readily disconnected for the re-
moval or repair of the disk or bed-plate. -

The mode of operation is as follows:—When

the parts are properly fitted together and ad-
justed, the material to be pulpedis put into

the vat, preferably nearly filling it. Thedisk

is then set in motion with a revolving move-
ment which causes a pumping action in which
the material is drawn into and through the
feed orifice and between the cutfing disk and
the bed-plate, and is forced backward by the
material following and the pumping action
of the disk and escapes below the Dhed-plate
near the bottom of the vat, whence it isforced
along the ehannel to the end of the vat, up
around the end of the mid-feather and back
to the feed orifice, when the operation is re-
peated. When the material is properly re-
duced, it is drawn off through the valve e,
the vat is again charged and theoperation is
again repeated. '
It is found that in this form of construction
the same amount of material can be reduced
to pulp in much less time than by any of the
present machines for this purpose, and that
the rapidity with which the material is elr-

culated can begoverned entirely by the speed
“at which the disk is revolved.

It will be apparent from the construction
and disposition of the reducing mechanism
within the vat that the material which isfed
or delivered within the interior thereol is
passed first through the contracted orifice 0,
formed in the support B for the cutting plate
B’, and is by this contracted orifice concen-
trated upon the cutting disk C, and caused
to pass between the cutting plate B’ and the
said disk. It will be observed further that
this cutting disk C, and the support B, serve
to prevent any of the material, either before
or.after having been pulped, from passing in

any but one given direction, viz: to the rear

of the cutting disk C. By virtue of the con-
tracted orifice b, and the disposition aforesaid
of the cutting disk C and support B together
with the longitudinal passage B* extending
about the end of the mid-feather, the mate-
rial is first conecentrated, then subjected to
the action of the reducing mechanism and
forcibly fed or pumped invariably backward
or to the rear of the reducing mechanism,
passing under foreible pressure in a substan-
tially continuous, unbroken mass of material
through the passage B

I The material, whiclh after being plulped 13

pumped backward on all sides of the cutting
disk, is forced into the channel B°and also

| into the passage I3%, the material directed
‘through the channel B° also passing into and

through the passage IB?% the whole mass of
material being continunously and forcibly
pumped along through said passage B°. It is

“also apparent that the contracted feed orifice

b and the reducing mechanism may be lo-
cated at the end of the channel above the mid-

feather, or at any point within said channel.

In Fig. 8 it will be seen'that the commence-
ment of the contracted feed orifice b is at a
point nearer the end of the mid-feather op-
posite to the cutting mechanism than is the
case as shown in Fig. 8.

In Fig. 9, it will be seen that the mid-
feather is spiral in form, the only difference,
however, in-the resultant operation of this ar-

| rangement being thatthe material is fed more

circuitously about the spiral of the mid-
feather. It will be observed that with the ex-

ception of the features ag stated the arrange-

ment and construction of the form of the de-
vice shown in said Figs. 8and 9 are the same.
Having thus deseribed my invention, what
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I claim as new, and desire to 8ecure by Letters -

Patent, ig—

1. In a machine for beating pulp, in combi-
nation, a vat, a mid-feather disposed within
said vat,an inclosing wall'formed by one side
of the vat, which wall extends about thatend
of the mid-feather opposite to or remote from
the reducing mechanism, a confined, continu-
ous passage formed by said mid-feather and
the adjacent walls along which the material
is adapted to circulate, a cutting plate trans-
versely disposed relatively to the plane of ad-
vance of the fed or delivered material, a sup-
port for said plate, a central, contracted feed
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orifice formed in said support and arotatable | plate transvérsely disposed relatively to the

cutting disk conforming closely fo the cut-~

~ting plate, said transversely disposed support

IO

and cutting disk delivering the material acted
upon to the rear of the 1educmn' mechanism,
whereby the velocity at which the material
circulatesis governed by the speed with which
the eutting dlqk is rotated, substantlally as
and for the purposes set forth, |

9. In a machine for beating pulp, in combl-
nation, a vat, a mid-feather dls_posed within

said vat, an inclosing wall formed by one side |

of the vat and which wall extends about that

end of the mid-feather opposite to or remote
_flO]]l the reducing mechanism, a confined,

~continuous passage formed by said mid-

20
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40 the material is adapted to circulate, a cuttmg I

feather and the adjacent walls along which
the material is adapted to circulate, a cutting

plate transversely disposed relatively to the

plane of advance of the fed or delivered ma-
terial, an annular support for said plate, a cen-
tral, contracted feed orifice formed in said an-

nular support and a rotatable cutting disk

conforming closely to the cutting plate, said

'tlansversely disposed annular support and

cutting disk delivering the material acted
upon to the rear of the reduc_ing mechanism,
whereby the velocity at which the material
circulatesisgoverned by thespeed with which
the cutting disk is rotated, subbtantlally as
and for the purposes set Eorth

3. In a machine for beating pulp, in combi-
nation, a vat, a mid-feather dlSpO‘%ed within
sald vat an 1nclosmw wall formed by one side
of the 4vat and whmh wall extends about that

end of the mid-feather opposite to or remote |

from the reducing mechanism, a confined,
continuous passage formed by said mid-
feather and the adjacent walls along which

plane of advance of the fed or delivered ma-

‘terial, a support for said plate, secured to and

held by the mid-feather, a central, contracted

feed orifice formed in said support and a ro- 4

tatable cutting disk conforming closely to the
cutting plate, said transversely disposed sup-
port and cutting disk delivering the material
acted npon to the rear of the reducing mech-
anism, whereby the velocity at which the ma-
terial circulates is governed by the speed
with which the cutting disk is rotated, sub-
stantially as and for the purposes set forth.

4. In a machine for beating pulp, in combi-
nation, a vat, a mid-feather, disposed within
sald Va,’r an mclosmﬂ' wall formed by one side
of the v at and Wthh wall extends about that
end of the mid-feather opposite to or remote
from the .reducing mechanism, a confined,
confinuous passage formed by sald mid-
feather and the adjacent walls along which
the material is adapted to circulate, a cutting
plate transversely disposed relatively to the

plane of advance of the fed or delivered ma-

terial, a support for said plate, secured to and
held by the mid-feather, a central, contracted
feed orifice formed in said support and a rotat-
able, conical cutting disk conforming closely

to the cutting plate, said transversely dis-

posed support and cutting disk delivering the
material acted upon to the rear of the reduc—

ing mechanism, whereby the velocity at which

the material circulates is governed by the
speed with which the cutting disk is rotated,
substantially asand for the purposesset forth.

_ W. H. ¥. TOWER.

Witnesses: , '
FRANK E. HANSCOM,
PHIL ALLEN, Jr.
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