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UNITED STATES

PatTeENT OFFICE.

REUBEN B. DISBROW, ‘OF OW’ATONNA, MINNESOTA, ASSIGNOR OF ONE-
THIRD TO DARIUS W. PAYNE, OF MINNEAPOLIS, MINNESOTA.

COMBINED CHURN AND BUTTER-WORKER.

SPECIFICATION forming part of Letters Patent No. 564,977, dated August 4, 1896.

Applieation filed Angust 15,1898,

To all whom it may concer:

Be it known that I, REUBEN B. DISBROW,
a citizen of the United States, residingat Owa-
tonna,in the county of Steele and State of Min-
nesota, have invented certain new and useful
Improvementsin a Combined Churn and But-
ter-Worker; and I do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tionof theinvention,such aswillenable others
skilled in the art to which it appertains to
make and use the same.

My invention relates to combined churns
and butter-workers, and has for its object to
provide an improved machine of this class
with aviewof greater efficiency, convenience,
and economy. The machine was especially
designed to be operated by power for use in
creameries or elsewhere where considerable
quantities are to be churned at one time; but
the machine may be made of a size suitable
for operation by hand for small dairies or
home use. The machine is also capable of
use for other purposes, such as kneading
dough, &c.

To the ends above noted my invention con-
sists of the novel devices and combination of
devices which will be hereinafter described,
and defined in the claims.

The invention is illustrated in the accom-
panying drawings, therein like lefters refer-
ring tolike parts throughout the several views.

Figure 1 is a perspective view of the ma-
chine. TFig. 2 is a horizontal sectional view,
the section through the cylinder being taken
on the line 2/ &' of Fig. 3 and the section
through the gearing being taken at a lower
level; and Fig. 3 is a vertical section on the
line @ a? of Fig. 2, looking toward the left.
Fig. 4 is a detail.

a a' o® represent pillow-block castings, in
which the rotary drum.or ¢ylinder and part
of its driving mechanism are mounted.

The drum-body b is provided on its interior
with inwardly-projecting radial cleats b’ of
aungular form in cross-section. These cleats
U" are obtained by forming every other one of
the cylinder-staves of greater thickness than
the intervening staves, with the projecting
part of the thick staves made of triangular
form in cross-section, as clearly shownin Figs.
2 and 3. The cylinder or drum is closed at

Serial No. 559,318, (No model.)

both ends by tight heads % The cleats ¥
do not extend to the ends of the eylinder, but
stop short of the cylinder-heads 6% so as to
leaveanintervening annularspace b hetween
the ends of the cleats and the heads 0% The
cleats 0’ are also beveled or inclined at their
ends, as shown at b* in Fig. 2. The body of
the cylinder is provided with a door 0®, se-
cired in working position by clamps &% in the
usual o any suitable way.

To the left-end member of the drumheads
b® is fixed a disk-like casting D7, provided
with a hollow gudgeon b% which rests in the
left-hand pillow-block a as a journal for the
left end of the drum or cylinder. To the
right-end drumhead 0?is secured a similar
casting b7, with a similar gudgeon 0® and a
erown gear-wheel U’ cast integral therewith.
The gudgeon-wheel of the right-hand casting
17 rests in the pillow-block o', and forms the
right-end journal for the cylinder or drum.

Within the gudgeons b® are mounted the
axial arms of a pair of crank-like hangers 4",
the other or inside arms of which are located
within the drum, and earry at their outer ends
a corrugated roller 4. The journals b for
the said roller b are, as shown, in the form
of screw-bolts working through suitable bear-
ings in the radial arms of the hangers ™.
The axial arms of the haugers 6% extend out-
ward through the gudgeons b° and are pro-
vided with crank-arms 0%, having pins 0%,
which may be made to engage with either of
two holes b® on opposite legs of the pillow-
block eastings ¢ ¢’. Hence by the said arms
b3 and the said pins b the said hangers OV
and the eorrugated roller & may be locked
in either of two extreme positions, one of
which is shown in the several views and the
other of which would be directly opposite
thereto. In whichever position the hangers
b may be set it is of course obvious that the
roller 4! is free to turn in its bearings under
frictional contact with the butter or other
material which may at the time be subject to
the operation of the machine.

The radial arms of the hangers D are cov-
ered by wooden shields ', with beveled sur-
faces facing toward the center of the eylinder.
These shields or covers ' are for the purpose
of filling up the space between the.radial
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arms of the hangers and the drumheads and
preventing thelodgment of the butter or other
material in the said spaces. The angular
outer ends of the shields or covers 0® work
in the annular spaces b° between the cleats b’
and the drumheads b* as the drum revolves,
and thereby serve to keep the said annular
spaces b® clear and maintain perfect freedom
of circulation around the ends of the cleats b'.
Said covers b also throw the butter toward
the longitudinal centers of the drum as it
falls back from the roller b

Having regard now to the means for im-
parting rotary motion to the drum, I provide
for this purpose an interchangeable power
and speed drive, by means of which the drum
may be rotated with the speed suitable for
churning in one direction and be rotated at
the slower speed with increased power in the
opposite direction, suitable for working the
butter, from a single shaft running in a con-
stant direction. To these ends a shaft cis
journaledin the pillow-blocks ¢’ and «?, which
has at.its inner end a pinion ¢/, fixed to the
shaft and constantly in gear with the crown
gear-wheel 0 on' the right-hand drumhead-
casting b”. ~ In a suitable bearing ¢?, formed
on the cross-bar ¢!, which connecfs the legs
of the pillow-block ¢, is mounted ashort shaft
¢* having at its inner end a pinion ¢3, which
also constantly engages with the crown gear-
wheel b on the casting b". At its outer end
the said shortshaft ¢*is provided with a gear
¢t; which engages constantly with the pinion
c’, formed on asleeve ¢f, which is loose on the
shaft c.
end a half member ¢ of a friction-cluteh for
cooperation with the corresponding half mem-
ber ¢® on a pulley ¢’, wlich is loose on the
shaft ¢ and receives motion in a constant di-
rection from a suitable line-shaft,(notshown,)
or other source of power. At its outer or
right-hand edge the said pulley ¢ is provided
with another half-clutch surface ¢ for edop-
eration with the half -clutech ¢!, which is
pinned or otherwise made fast to the shaft c.
All the said clutch-surfaces ¢7 ¢® and ¢ ¢!t
are friction-surfaces. The half-cluteches ¢
and c!! are so spaced apart as to give the pul-
ley ¢ room for sliding motion between the
two, which is effected by a shipper-fork sleeve
¢?, mounted on the shaft ¢, with its arms ex-
tending throughsuitable openings in the half-
cluteh ¢"'and engaging over a collar ¢ on the
outer hub of the pulley ¢".

The shipper-fork lever for operating the
sleeve ¢ is not shown, but would be applied
to the groove ¢! of the sleeve ¢? in the usual
way; and means would be provided for lock-
ing the shipper-fork leverin either of its two
extreme positions to hold the pulley in work-
ing engagement either with the half-clutch
¢! or the half-cluteh ¢ as desired, or to throw
the pulley into its intermediate or idle posi-
tion. With this construction it is obvious
that when the pulley ¢? is thrown to the right
into working engagement with the half-cluteh

The said sleeve c® has at its outer.

¢!t the shaft ¢ will be forced to turn with the
pulley ¢” and the drum will receive motion

from the pinion ¢’ on the main shaft ¢; and, 7

on the otherhand,when the pulley ¢?is thrown
to the left, into working engagement with the
half-clutch ¢7, the sleeve ¢® would be caused
to turn with the pulley ¢’ on the shaft ¢, and
thereby, through the gear ¢!, shaft ¢?, and the
pinion ¢?, motion will be imparted to the
crown-gear 0° and the drum, but in the op-
posite direction. The intermediate gear c*is
made relatively large as compared with the
pinion ¢%, and in the proper proportion to im-
part motion to the drum at the desired slower
speed, with the corresponding increase of
power from the pulley ¢’

Having regard now to the operation of the
machine as a whole, the drum, when churn-
ing, is driven directly from the shaft ¢ and
the pinion ¢" in the direction shown by the
full-line arrows in Fig. 3, supposing the cor-
rugated roller to be set on the left side of the
drum-axis, as shown in the said view. For
the proper churning action I prefer to rotate
the drum at the rate of about thirty revo-
lutions per minute. Supposing the drum to
be filled with cream to the proper extent,

then, under the rotary motion of the drum 9

in the direction shown by the full-line arrows
in Fig. 8, the cream will be kept in a constant
state of agitation until the separation is ef-
fected and the butter has ecome. In this
churning action the cream not only receives
a beating directly from the cleats b, but is
carried up thereby to a point above the nor-
mal level of the body of the cream and is
thrown therefrom radially and downwardly
with a dashing action. The beating and
dashing action peculiar to the rotary motion
of the drum and the codperation of the cleats
is furtherreinforced by the stationary hanger-
shields 0 and the corrugated roller b, past
which the ecream must move, or against which
it must be dashed in the churning action.
‘When the separation has been completed,
the buttermilk drawn off, and the collected
butter salted and put in condition for work-
ing, all the operator has to do is to shift the
cluteh so as to throw the pulley ¢® into work-
ing engagement with the half-clutch ¢*. The
drum will then be rotated in the opposite di-
rection at slow speed, which is preferably
about four revolutions to a minute, thereby
turning the drum in the direction shown by
the dotted-line arrows, and the butter will be
worked under the codperation of the cleats 0’
and the corrugated roller b''. The said cleats
b’ will carry the butter upward and work the
same against the corrugations of the roller
b1, which roller b', under the frictional con-
tact with the butter, will turn in the same di-
rection as the drum and codperate therewith
to carry the same up under and over the cor-
rugated roller, whence it will be thrown back
down into the drum at a point below the level
of the corrugated roller. This action will be
continuously repeated until the butteris com-

~1

L

Qo

100

10§

10

120

130



I0C

20

25

40

50

55

60

65

564,977 3

pletely worked, and in this co6perative action
of the roller b and the cleats b’ the beveled
surfaces of the cleats and the corresponding
beveled or rounded surfaces of the corruga-
tions on the roller give a pressing action on
the butter which is very effective to force out

the water and force in the salt.

By actual experience I have demonstrated
the efficiency of this machine. With a ma-
chine having a drumof four feet diameter by
eight feet in length I can, on an average,
turning the same at thirty revolutions per
minute, and with the cream in the normal
creamery condition, and about fifty-four de-
grees at the start, churn seven hundred and
fifty pounds of butter in one hour and work
the same in four minutes.

The interchangeable speed and power gear-
ing available from the single pulley running
in a constant direction to give the relatively
high speed for churning and the relatively
low speed with increased power for working
is a great convenience, not only on account
of the simplicity of the construction, but on
account of the economy in time. "The ma-
chine is alwaysin condition either for churn-
ing or for working, at the will of the operator,
by simply shifting his clutch-lever. More-
over, thesaidinterchangeable gearing, taken
together with the fact that the hanger-arms
b9 may be locked either to the right or the
left of the drum-axis, so as to make the cor-
rugated roller b either operate to the left of
the drum-axis, as shown in the drawings, or
to the right thereof at a directly - opposite
point, enables the necessary motion for driv-
ing the machine to be taken from any line-
shaft or other rotary body by belting onto
the pulley ¢® regardless of the direction of
the line-shaft or source motion. With the
parts in the position shown the pulley ¢’ is as-
sumed to berunning constantly in the direc-
tion shown by the arrow in Fig. 1; butit counld
just as well run constantly in the other di-
rection, provided the hanger-arms b and the
roller b be shifted to the opposite side of
the drum. This is further a great conven-
ience, in the fact that it will permit the ma-
chine to be set either end to in respect to a
wall or other object, regardless of the direc-
tion in which the line-shaft or other source
body may be rotating. This will offtimes
make a great difference as to the available
position for the machine in a creamery or
elsewhere. :

Emphasis has so far been given to the ma-
chine herein deseribed as applied for churn-
ing and working buftter; but it must be ob-
vious that the machine mightbe well adapted
for some other uses, such, for example, as
kneading dough. It would seem to be well
adapted wherever a kneading action is re-
guired on a plastic material.

Although shown and described as a power-
machine, it will of course be understood that
the machine might be made for hand opera-

tion, and whether for power or by hand the
machine can of course be made in any size to
suit the use intended. It will also be under-
stood that changes might be made in the de-
tails of the construction without departing
from the spirit of my invention.

What I claim, and desire to secure by
United States Letters Patent, is as follows:

1. The combination with a rotary drum, of
aninside roller, for codperation with the inner
surface of its shell, mounted in supports
which are angularly adjustable about the axis
of the drum, and means for setting the roller
to work on either side of the axisof the drom
or at any desired level within the drum, sub-
stantially as described.

2. The combination with the rotary drum
havingthe gudgeons of an inside roller mounst-
ed in the radial arms of crank-like hang-
ers O, the axial arms of which extend ouf
through said gudgeons, and are provided
with crank-arms 5" for adjusting and setting
said rvoller in any position desired, substan-
tially as described.

3. The combination with the drum having
the V-shaped cleats ¥’, and the anuular spaces
b, of the roller-hangers 0, the roller b and
the hanger shields or covers b'%, all arranged
and operating substantially as described.

4. The combination with a rotary drum, of
an inside roller mounted in supports which
are adjustable about the axis of the drum, for
setting the roller to work on either side of the
drum-axis, and an interchangeable speed and
power gearing comprising as one of its ele-
ments, a reversing device, operative, from a
single pulley running in a constant direetion,
to turn the drum in either direction, at will,
whereby the motion to the drum may be taken
from the line-shaft, or other source, running
in any direction, or the drum be faced either
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end to with respect to any object, substan-

tially as described.

5. The combination with the rotary drum
having the gear-wheel 0, fixed thereto, of the
shaft ¢, the pinion ¢’ secured on said shaft ¢
and engaging said gear 0%, the counter-shaft
¢* the pinion ¢® rigid on said eounter-shaft
¢* and engaging also said gear 4% the gear-c!
also rigid on said counter-shaft ¢ fhe loose
sleave cf on said shaft ¢, the pinion ¢ fixed
on said sleeve ¢® and engaging said gear ¢/,
the half-clutch surface ¢ on said sleeve ¢%, the
half-clutch ¢* fixed to said shaft e, the loose
pulley ¢ provided with the half-clutch sur-
faces ¢® and ¢ the shipper-fork sleeve c'?
loose on said shaft ¢, and the inside roller b"
mounted in hanger-supports 5 that are ad-
justable about the axis of the drum, substan-
tially as described.

In testimony whereof I affix my signature
in presence of two witnesses.

REUBEN B. DISBROW.

Witnesses:

Jas. . WILLIAMSON,
E. F. ELMORE.
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