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UNITED STATES PATENT OFEICE

' DENNIS E. VIRTUD OF OWATONNA MINNESOTA.

'- COMBINED cHURN; AND BU‘I‘TE_‘R-WORKER'. |

‘No. 861,561.

Speeiﬁ_eatien of .Letterre Patent.

il

Patented July 30, 1007.

Application ﬁleﬁ'MEy 27, 1907, Berial No. 375,894,

To all whom it MAY CONCern:
Be it known that I, Dexnis E. VIRTUE; a citizen of
the United Smteq reeldmg at Owatonna, in the county

of Steele and Smte of Minnesota, have invented certain’ |

new and useful Improvements in 2 Cembmed Churn
and Butter-Worker; and I do hereby declare the fol-
lowing to be a full, clear, and exact description of the

invention, such as mll enable others skilled in the art

to which it appertains to make and use the same.
‘My invention relates to- combined churns and but-

terworkers, and has for its object te prewde an efficient

“machine ef this class. | |
To this end, it eensiets of the nevel devices and

eembmetmne of devices - hereinafter deeenbed end

15

- 20

- respect to many. 1mpertant feeturee herem disclosed -

25

pointed out in the claims.

In some.of ity general features, my- mechme herein

disclosed is similar to the meehme disclosed and

claimed in the prior U. 8. patent issued to myself and

M. Deeg, of date October 3rd, 1899, No. 634,074, but
my present machine differs frem sa1d prior machine in

and claimed.
My improved machme 18 1llustreted in’ the accom-

panying drawings, wherein like notations indicate like

parts throughout the several views.

Referrmﬂ* to the drewmee Figure 1 is a vertical Cross

section through the entire machine, with some parts

-remeved Figs. 2 and 3 are details i In section on the

line 2* 23 of Fig. 7, illustrating parts of the friction

- 30

. 'shewmg the geared or front end of the machine.

39
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‘or geared end of the miachine.

clutches used as elements in the roller drive. Fig. 4

18 a view eh1eﬂy in elevation, but with some parts in

section, others broken away, and some parts remeved
Fig.
b is a view chiefly in side elevation, with some ‘parts
broken away and others removed, ehewmg the ‘same
Flg 6 is a detail, in
vertical section, on the line #° 2° of Fig. 5. I‘1g 7isa
view . in sectlen in a plane through. the axis of the
drum and axes of .the two rollers, with some. perte
broken away, with the roller shafts etandmﬂ in a ver-
tical line.” Fig. 8 is a view in sectmn on the line 2% 28 |
of Iig. 7; and Fig. 9 is a detell partly in section and
partly in elevation, on the line z° 2°.of I‘1g 7, Wlth

~ some parts broken away and others removed.

In a suitable supporting frame is mounted a rotary
drum 4. Of the parts of satd frame it is sufficient; for
the purposes of this case, to note the rear end leg “or
pedestal 1, the front end-extension or rectangular por-

~ tion 2, end the frent end pedestal 3 and bearing bracket

50

55 the trunnion of which is hollow end is ]eurneled in the |

3¢ beth bolted fast to said extension 2. The drum 4,
suitable trunmen not shewn,'

fixed to the heed of the drum, and emtebly journaled
‘In the rear end frame leg or pedeetel LAt ity front

at its reay end, has a

lower speed for werkmg the butter.
said counter-shaft 8 has ﬁxed thereto an outer or em‘tll'

shown, for grlppmg the wheel to the shaft 11.

front end 'pedeetfa,l 3,

of the drum. With the external gear 0 engages a

mounted in the framework 2. Ttis obvious, that when
the counter-shaft 8 is turned, rotary motion will be
imparted to the drum 4 by means of the pinion 7 and

‘the external ring gear 6.

A two epeed drive is preﬁded for the shaft 8 so as to
turn the drum at a higher speed -for churning and a

geer wheel 9 and an mner or large gear wheel 10. A

| main driving shaft 11 is journaled in the fremewerk 2,
parallel with the counter-shaft 8, and is prewded at

its outer end with a driving pulley or band wheel 12
which, in practice, is equipped with a radially ‘expan-

sible frlctlen clutch 123, the hub of which only is
-On

sald eheft 11 is mounted a.double gear casting, the
outer or larger member of which is marked 13 and the
inner or smaller member of which is marked 14. This

11, so as to be capable of a ehdmcr movement length-
wise thereof to change from: the high to the low speed,

for the drum, whenever so desired. The double gear

casting 1is shifted by a eulteble eh1pper fork, not shown.

{ When said double gear casting is shifted to its outer-

‘most pee1t1011 its large gear wheel 13 will engage with
the small gear 9 on the counter-shaft 8 and thus afford

For this purpose,

The eplder 5 has cast integral |
therewith an external ring gear 6, and this combined
gear and spider casting is bolted fftet to the front head
pin- .
fon 7 fixed to the i inner.end of counter-shaft 8 which is.

60
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“casting, with the gears 13 and 14, is splined to the shaft

80

85

the high speed, the parts being ehmm In this position
“in Fig. 4, and when #aid doublé gear casting is shifted

to its innermost pemtlen its small member 14 will en-
gage with the large gear wheel 10 on the counter-shaft

| 8 and afford the low epeed the perte being ehewn in

_this pesmen in Fig. 5. , - |
In the drum 4 are meunted a pair ef fluted rollers 15

substantially equi-distant therefrom.. The ghafts of

90

1 the axes. of the respective rollers being parallel wn;h |
the axis of the -drum, on. opposite sides thereof and

‘the rollers 15, at the rear end of the drum, are jour- -

naled in-the head of the drum, but, at the front or

ward through sultably packed ]elnts and are journaled
in one of the ¢ross arms of the trunnion spider 5. A
pair ‘of shelves 16 are fixed to the drum, paral
the rollers, opposite to each other and in such

posiiion

| geared end of ‘the drum, the reller sh‘mfte extend out- -

100

el with

as to have their working faces substantially in a plane

- intersecting the axis of the drum at an angle 1o a planc
through the axes of the two rollers, as clearly shown in

Fig. 1 of the drawings.

1006

Thes ~elves 16 are fixed 10 the .

drum in any suitable way, such as being made fast at .
end,; the drum 4 is provided with a, trunmen spider 5, | their ends to the head of the drum and supported at or

near their certors by bmc kels 16 fixed to the Welle ol

110
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~ freedom for sliding. motion thereon,-a corresponding

2

the: drunj.: ' 'T'hf: shelves 16 are ‘preferably so set as to
leave a little spfue between the same fmd the wal] of
the drum. |

The drum 4 is driven cuntmuﬂusly, in a constant di~
- mci 101.
turn toward each other at their upper or butter receiv-

The uﬂlerq are so driven that they always

ing sarfaces.  In this machine, and most others of this
clasg, the hutter is always worked only on the rising
side of he drum. Hence, it follows that, in order to
have the rollers turning toward each other at their up-
per or butter receiving surfaces, for coéperation with
two opposite shelves 16 in succession, so as to work the

“hutter through twice in cach revolution of the drum,.

the rollers 15 must be reverscd 1W1(‘-e in cach revolu-
tion of the dyvum.. An important feature of my inven-
(1bn herein disclosed and (*lfmned relates to thlf-; re-
versing roller drive, or means for posit lvely reversing
the rotation of the rollers twice in each revolution of

the drum., whl]e the drum turns continuously in a con-

stant dueclmn ~ The means for this purpose will now

be noted. | S

The rollers 15 are g.,mwd to he (luven one from the
other, and this driving relation shifts.from one to the
other twice in cach revolution of the drum. As shown,
the shafts of the rollers 15 have fixed thereto a pair of

intermeshing gears 17; and on the said pair of shafts,

outward of the gears 17, are loosely mounted, with

~pair of pinions 18. Thesc pinions 18 are engaged by

30
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- supporting shaft 24.

opposite sides of a small gear fixed to tho i inner end of

a central driving shatt 20.. The driving shaft 20 passes
out through the hollow gudgeon of the drum support-
ing spider 5, and has its bearing therein. At its outer
end, the shaft 20 has fixed thereto a relatively large
goar wheel 21. On 4 stationary shait 24 fixed to the
parts 3 and 3% of the framework, at the geared end of

the machine, is loosely mounted a double gear casting, -
~ the outer member of which is marked 22 and the inner

member 23, and which casting, in- practice, is subject
to a thppel fork for sliding the same lengthwise of the

in its innermost position, its inner gear 23 will be in

cngagemerit with the large wheel 10 on the counter-

shaft 8 and its outer member 22 will be in engagement
with the gear 21 on the roller driving shaft 20; or, as
the pfu*ia are shown in Ifig. 5; or otherwise qtafed this
relationship is made to exist at the time when the dlum
is heing driven at its slow speed. .
double casting, on the shaft 24 to its outermost posi-
tion, its gear 23 will be. thrown out of mesh in respect
to the gear 10, and its gear 922 will be thrown out of

mesh with the roller driving gear21; and this relation-

~ ship is made to exist at the time when the drum is be-

ing driv en at its fast speed, as deswed 1n the churmng.

action. .
From the tmeﬂrmng, it is obvious that the roller driv-

ing shaft 20, when in motion, is driven in a comstant

direction opposite to-the motion of the drum, and that

~its inner end géar 19 will turn: the loose pinions 18 of-
the roller shafts, in common directions hut opposite to

60

6O

the direction ol said shaft 20, as-can readily be under-
stood from an inspection of Fig. 7. It is obvious also,

that it the pinions 18 can be ftltern‘u;ely clutched to-
the respective gear wheels 17 fixed to ‘the roller shafts,
the driving relation beiween the two rollers will be al-

‘shown in Figs. 2, 3and 7.

When said double gear casting is.

DBy shifting the |

861,561

'tem%tely shifted fmm one to the other and the rota-

tion of the rollers on their own axes wﬂl be reversed.
while the drum continues to revolve 1 in a constant di-
rection. The means for this purpose will now be noted.

 The hubs. of the roller gear wheels 17 are corrugated .
to receive the smaller or corrugated disks 25 of a corre-
sponding pair of multiple disk friction clutches,-best
‘The-inner hubs of the pin- -
iong 18 are prowded with housing flanges 18* having,

on their mterm;;, radially projecting ribs or lugs 18"
adapted to engage ‘with the peripheral notches of the
larger disks 26 of the friction clutches.

as the smaller disks 25 engage with the hubs of the gear

wheels 17, and the larger members 26 engage with the

ribs 189 of the housing ﬂa:nges 18 on the hubs of the

75

The disks 25 .
and 26 are interealated with respect to cach other, and’

80

pinidns']S it, of course, follows that, when onc of the

clutches is in. its closed position and the other is in its
open position, motion will be imparted to both rollers
15 from the onc thercof having thereon the clutch
which is in its closed position at the time.

On the roller shafts, directly outward of thé pinions -_

85

18, arc mounted a pair of roller-cquipped cam levers |

27 with raised cam lugs 27* on their outer hub faces,
as most clearly shown in Figs. 6 and 9. Directly out-

ward of the hubs of the cam levers 27, is locatéd a re-

action bar 28 with ratsed cam surfaces 28 on the inner

faces of its opposite ends for codperation with the raised .

cam surfaces 27% on the hubs of the cam levers 27. The
outer ends of the reaction bar 28 are plowdod with

levers 27, and the bar 28 is also provided with a
pagsage mablmg it to be slipped over the central shaft

20, as best shown in Tig. 7. With this stated rclation :
100
of the cam levers 27 will slide the pinions 18 length-

wise of the roller shafts so as to close the clutches by

of the parts 27 and 28, it is'obvious that angular motion

clamping together the friction disks 25 and 26. To
control these angular movements of the cam levers 27,

a cam casting 29 is provided which, as shown, is mount-.
‘ed on the trunnion of the drum supporting spider 5,

99

95
‘openings to fit ‘over and ride upon the hubs of the cam

contral

105

directly inward of the frame pedestal 3, at the gmred .

“end of the mactiine, as best BhGWI‘i n Fl“‘S 4,5, 7 and 8.
This cam-casting 29 is provided with a peripheral cam -
flange or track made in two sections, marked 29* and
29", staggered in respect to each other and so related

110

as to- have their- main ~portions. in arcs of different
circles, and also so as to afford an inlet gap 29° and an |
outlet gap 294 for the rollers of the cam levers 27. The

cam flange 29* is so sha,ped as to have a considerable

section thereof extending in the arc of a true circle but

to have one portion thereof, to-wit, that portion adjacent
to the outlet gap 29¢ bent inward  or formed eccentric
to the arc of its main portion.” The cam flange 29

has its main pmtlon formed in the arc of a truc ]
circle which is concentric to the main portion of the

cam flange 29* hut struck on a smaller radius, so that
the inner face or surface is sta,ggered inward toward the
axis of the drum, as compared with the outer face of

the cam flange 29*; and the roller entrance end of the

125

flange 29" turns outward tangential to the are of its main

or body p()rtic}nm?a.ll as most clearly shown in Figs..8
and 9. . - ,
The levers 27 are so shaped that their roller- oqmpped

ends will reach (JlltrW“l.l‘(l beyond the cross-bars m Lhe

130
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trunnion spider 5 and enga';'re with the cam flanges 29=

. and 29" of the cam casting 29, as can be best seen in

I‘Iﬂ'cs 5, 8and 9. The cam casting 29 is provided with

-2 peripheral shoulder or lug 30 adapted to engage with

the pin 31 removably seated in the pedestal 3, as shown-
in Fig. 8, for holding the cam casting 29 in a statlonary

- position, at the time when so desired, to-wit, when said
~cam is to be called into action for cobperation with the

10

cam levers 27 to reversn, the rollers twice, in each ICVO- |

lution of the'drum.  The time, of cotirse, during which
this continués is while the machine is being used for
working the hutter.

- 1ts seat before the churning action begins; and, ln the

15

'lw(,rs 27. With the structure of the ¢

churning action, the cam casting 29 Lmvels Wth the
druim, being carried around therewith hy the cam
CaITL raqtmg 29
and the relationship thereof to the cam. levers 27 dis-
tinctly in mind, the operation of thuse parts can 1oa(llly
he understood.

Assume that all the parts are in poq1t1(m for working
the butter. The cam casting 29 will then be held in
a stationary position by the pin.31, or as shown in

Fig. 8. Then, under the rotation af the drum, the

25

‘rollers of the cam levers will travel *ummd the cam.

casting: 29, bearing. aga,mst the outer face of the cam
flange 29* until the gap 29% is reached, whereupon,
the roller will be intercepted by the tangentlal pro-

) ]ectmn of the cam flange 29" and be shifted inward

so as to come into .engagement with thie inner face of
the cam flange 29", thus producing an angular move-

~ ment-of that partlcular cam lever and thereby forcing

35

the codperating clutch into its closed position; and

this relationship will be maintained until that partic--
“ularroller reaches the gap 29¢ , Whereupon, the inturned

or eccentrlq: portion of the cam’ flange 29* will eng'lge
with the inner surface of said roller and thereby im-
part angula,r motion to the cam lever 27, in an outward

or reverse  direction, thus throwing that particular
~ clutch into its opon position. = At the .same time tha,t

onc cam lever is thus thrown ‘outward by the eccen-
tric portion of the cam 29, the roller of the other cam

lever 27 will be entering the gap 29°, .and be forced
- Inward, thereby throwing its codperating clutch into

45

its closed position.
length- as to hold the cam lever 27 passing ‘over the
inner face thereﬁf in its innermost or-clutch closing

‘position for nearly but not quite a half revolution of

. the 'drum; thé other cam flange 29° is of such length

50

as {o hold the cam lever passing over the outer face
thereof, in its outermost or clutch openmg position
for a httle maore than a half revolution of the drum.

. The cam flange 29" occupies such a position, when the

55
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60

cam casting 29 is held. statlona.ry by the pin 31, that

~ the lowest- member of the two cam levers 27 engages
with the said cam ﬂa.nge 29",
‘lowest roller, on the rising side of the drum, is always l described has becn fully demonstrated by actual usage

It follows, that the

the’ drwmg member; and, hence it further follows

that the upper or butter recewmg faces of the two
~ rollers 15 will always turn toward each other, .on the
rising side of the drum, as is required to receive the |

butter” from the sheli 16, on the rising side of the

* drum, and work the same therethrough

The dewcea herembefare described, for éecurmg the

reversing drive for the rollers, it will be seen, from the-

a.bovc statement.s are of such a character a8 to make

The pin 31 is withdrawn from -

3

the action positive where réquired and yielding where

'requlred and so that the reverse will take place, at |

the proper times, in a reliable manner, without any
shock or jar to the cobperating parts,’ Otherwise and
briefly stated, the smooth running of the moving
parts. of -the machme are not in anywise interfered
‘with, by the reversing action of the rollers.

70

‘The

miultiple disk: friction’ clutches, shown and described

for codperation with the gears 17 and the pinions 18;

~are of a standard type and are desirable for such a 75

purpose, but it must be understood that any other

‘sultable form of clutch members might be unployed

szmg regard to the effcct on the cream and the
butter it will, of course, be obvious-that the requisite
concussion of the cream for the churning action is
secured by the shelves 16. The presence of the rollers
15 is of no assistance In. the churning action. The

'chum would probably work faster in the (,hummg ',

action, if the rollers were not ‘present, - After the
cream has becn churncd the huttermilk drawn off,
and the butter washed a,nd the wa,ter drawn nff tlm

butter will be- in the bottom -of the drum in a granu-

lar form. The salt is then applied and the cllum 1§
_started up under its slow motion, The shelf 16,

| the rising side of the drum, will then engage W1th fhp

butter and codperate with the belly of the drum, in
advance of the shelf, to carry up the butter to such )

‘height that the upper portion of the mass of butter
will be overcome by gravity and will drop off the

I mass and roll down along the.side of the same until

caught by . the rollers 15, whercupon it will be worked

.80

85

90

90

therethrough - and dmppcd into the bottom of the -
drum. All the butter carried up by a given. shelf

-will be worked through the rollers and dropped. into

' the hottom of the drum before the rollers are reversed.

J

The .cam flange 29" ig of such |
B

the butter Wlu be shghtly beyond its vertical position.
Under the continued movement -of the drum, the
rollers are reversed under the’ cool)emtwe action of
the cam ca,stmg 29 and the cam levers 27, as hitherto

-noted, and will thereafter turn in the rlght direction
for cooperatlon with the other shelf which will now.
“be on the rising side of the drum. This second shelf

then engages with the butter and in coperation with
the belly of the drum carries same up until, under the
action of gravity, the butter is again dell‘vored to the

100

~ At this time, the shelf which had been carrying up

105

110

rollers and: worked therethrough' and again dropped |

mto the bottom of the drum. ]In this way, the actions

~are repeated, working thebutter through twice, in.

-each revolution of the drum, and in. substantially the

-reverse order in point of time, thus. completely turning

over the mass of butter and thoroughly incorporating

the salt therewith and removmg the moisture there(

from, in a minimum of time.
The efficiency of this machine herein dlsclosed and

thereof,
-~ What 1 ¢laim is—

115

120

1. The combination with o rﬂtnry drum and a pair of

rollers thereon geared to be driven one from the other, of a
reversing drive for said rollem which drive includes a pair
of constantly driven clutch members, and. means for aunto-

matically - forcing said two cluich members alternately

Into clutch closing and clutch opening positions -in each
halt revolutlﬂn of -the drum substantinlly s described
2 The comblnation With a rotary drum 'md a pair of

125

130
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10

e - |
rollers theérein geared to be driven one from the other, and
a reversing drive for said rollers which drive includes a

pair of constantly driven clutch members loose;on their

supports and traveling w1t11 the drum, and means for au- -

tomatically forcing said two cluteh members. alternately
into cluteh closing and clutch opsning positions with each
half revolution of the druimn, substantially as desmihed

.3. The combination with a rotary drum and means for
‘driving the same in a constant direction under a continu-
ous motion, a pair of rollers in said drum geared to be
~driven one ,fmm the other,

and a reversing drive for said
rollers Ineluding a pair of constantly drivea clutch mem-

bers loose on their supports and traveling with the drum,

~and means for automatieally  forcing said two cliutches

15

20

25

30

into driving and idle positions alternately in reverse order,
in each. half 1'evolution of the drum, suhstnntially as de-

_seribed.

4, The comhinntlon with a rotary drum -and a pnir of

‘rollers therein having intermeshing gears fixed to their

respective shafts, and a reversing drive for snid rollers in-

_cludinﬂ* a pajr of constantly driven clutch members loose
one on each of said roller shafts, a pair of cam levers. an-

gularly movable one on each of said shafts to force gaid

"clutch- members into clutch closing positions, and a cam
cobperating with said levers to htold one thereof in cluteh

cloging and the other in clutch opening positiuns for sub-

stantially a half revolution of ths ﬂlum, substantinlly as

described. .. .
5. The combination thh a rotary drum, of a pair of
rollers therein having gears fixed to their respective shafts

- and. engsging with each other snd a reversing. drive for

861,661

said rollers which drive inclndes a prur of plmons looge on
the roller Eih‘lffs and movable ]engthwiss thereof, clutch
surfaces hetween said roller gears and said loose pinions,
a cuntml driving shaft with pinions fixed thereto and en-
gaging sppnsxts sides of said loose pinions, a pair of cam

30

levers angularly movable on siid shafts to slide said loose -
pinions into clutch closing positions, and 'a cam adanted -

to e held in a stationary position and provided with cam -
surfaces so shaped and disposed as to hold one of said
levers in clutch closing position and the other in clateh
~opening position for substqntiaily a8 half. rsvnlutiﬁm of thei

drum, suhstnntmlly as deseribed. | - ‘

6. In n machine for churning or working hutter

therein lmving their axes respectively on opposite sides of-

the axis of the drum and substﬂntmlly -equi-distant thsle-

from, means for the csntmuous rotation of the drum in ﬂ

‘common directlon, means for revslsing the rotation of, the .
rollers twice in each revolution of the drum and at times: 5(} "
‘when the. axes of said rollers ave substantially in a ver- =
~tical line, and o pair of sl,lelvtas fixed to the drum 0ppos1te

to each other and having their faces- substa"ntlaliy ln a

plane intersecting the axis ‘of the drum at an nnﬂ'le to g B

the{
. combination with a vrotary drum, ~of a pair of rollers .

45' T

plane througlh- ths axes of the 1011&13 suhstantiﬂlly as rle- : 55

- seribed. C . e

In testimony whel esf 1 amx my slgnatur in presence of
two witnesses |
: DBNNIS E VIRTUE
Witnesses :
" H. D. KILGORE,

F. D. MERCHANT, -
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