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JOHN WALKER. OF BOSTON, MASSACHUSETTS.

GRINDING-MILL.

Specification of Letters Patent.

Patented Nov. 2, 1909.
1908. Serial No. 460,011,

0938.923.
Application filed October 29,
To all whom it may concern: !

Be it known that I, Joux WaLker. of
Boston, in the county of Suffolk and State
of Massachusetts, have iuvenied certain new
and useful Improvements in Grindiug-Mills,
of which the following is a specification.

This invention relates to machines for trit-
urating, mixing and levigating granular
material, especially of a more or Tess oily
nature, and my invention particularly re-
lates to apparatus of this nature designed
for wuse in the manufacture of chocolate
from the cocon bean. Ileretofore it has been
eustonmary to produce the chocolate espe-
vially when it is to be used for the manu-
facture of confections, by means of a series
of machines. Of such machines, the first or
stone grinder. commonly called a “triple
mill *, is employed for grinding the cocoa
heans. Said machine is heavy and bulky,
nsually weighing about five tons, and it has
been necessary to run such a machine at a
very slow speed. Then it is customary to
prepare the sugar in a mill. The vanilla
heans. which are ustml]y also employedl,
must be run through a *chopper® which
breaks up or grinds the vanilla to relatively
small particles. 'Then a fourth mnchine }s
used {o levigate the three materials, said
machine usually consisting of three or more
cylinders or rolls revolving in_peripheral
contact with a differential speed, said rolls
rubbing only at their point of contact. In
addition to these machines, it has been
nsually necessary to employ a “chaser”
which stirs or mixes the materinl thoronghly,
this machine usually consisting of stones
rolling in a pan.

The particular object of wy present in-
vention is to provide one siugle machine
which will perform all of the funetions of
the above-mentioned four or five ditferent
machines,

With my machine, the different materials

during the latter part of u single pass of the
cobine] naterials, they are levigated be-
tween concentrie exlindrienl surfaces which
seferubly taper for the purpese of obtain-
ingr a {ine adjustment.

With my ‘improved machine, the choco-
Iate nued signr wre not only thoroughly Tevi.
gaterd aned mixed and the Mavoring material
el o vanilin when used, sl tharonghly
mixed with the ehocolate and sspgear, It |
there s no loss or change i the natural |

flavor of the chocolate. This is licause the
triturating, levigating and mixing ave ull
performed between surfaces which are kept
cool. The cooling, woreover, enables t#xe 60
machine to he run at a high speed.

Heretofore, so far ns I am aware, the high-
est degree of subdivision and howmogeneity
of chocolate mixtures has been attained by
the use of cylinder rolling mills. Then 65
every kind of chocolate had to be passed
through the rolling machine several times
even when finely powdered sugar is included
in the mixture. In this latter case, the effect
of the rolliug mitl is rather that of thorough 70
intermixing than of powderiug or levigat-
ing. The best qualities of chocolute have
been passed through such machines six or
eight times or even more. In the last of
such operations, the material is often fed 75
into the machine in the state of blacks. The
rolls were made of granite of u nature pos-
sessing a hardness between that of porphyry
and ordinary granite and is known by the
name of diorite. Obviously, granite could 39
not be practically cooled by water circula-
tion, nor could it be made practically into
the form of two cones, one fitting within the
other.

In carrying out my invention, I am able to 3
make the triturating and levigmting surfaces
of steel. The outer cone or shell is made
absolutely smooth in its interior excepting
for a rather short feed or supply groove or
channel, while the inner rotary tnember or ©6
ranner is formed with grinding or triturat-
ing spiral ribs for a portion of its length. o
cousidernble portion of the entire surface at
the discharge end being absolutely smootlh.
Both of the members taper, wherehy the
levigating surfaces can be given absolutely
accurate relative positions by shifting or
adjusting one member longitudinatly rels-
tively to the other.  And hoth the stationary
and “revolving members are kept cool by ¢
suitable means, such as hereinafier deseribed,
With this machine, T am therefore enabled
to produce refined chocolate rapidly and
without Josing or afleeting the Muvoe of the
chocolute or of the vanilla or other flavoring 115
material that way be incorporated with the
mistare of eliocolate and sugar.

Of the accompanying drawings, forming
a purt of this spectliention,. Pigure 1 rep-
resents e Jongitindingl wection of o amehine 119
emibodying mv invention,  Fie 2 represe
w section ot Bine 22 of Fig. 1, nud an end
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elevation of the mechanism at the left of
said line. Fig. 3 represents an end elevu-
tion of the portion of the machine below the
line 2—2. Fig. 4 represents a partial side
elevation and a partial longitudinal section
of vne of the runners shown in Fig. 1. Fig.
5 represents the periphery of (he runmer
shown in Fig. 4 developed as a plain surface.
Fig. 6 represents a scction on line 6—6 of
Fig. 4. Fig. 7 represents a section ou line
7—7 of Fig. 4. [ig. § represents a longi-
tudinal section of the shell which coiperates
with the upper runner shown in Fig. 1. Fig,
9 represents a section on iine 99 of Fig. &,

Tﬁe same reference charncters indicate
the same parts in all the figures.

In the drawings, which represent an em-
bodiment of my inveution which I have
shown for the purposes of illustration, &
represents a rigidly supported housing hav-
ing a circular orifice, in which is fitted a
shell ¢ which constitutes the outer fixed or
non-rotary member of a grinding and levi-
eating couple. The internal fuce of the
shell, which is circular in cross section, co-
operates with an external face formed by

e peri‘:hery of a runner d, which is located
within the shell, the external face of the run-
ner conforming closely to the internal face
of the shell. Each of the said faces is ta-
pered, as shown in Fig. 1, for purposes of
adjustment. as presently described. Thetwo
members of the couple are so related as to
leave between their opposing surfaces an an-
nnlar conical working space extending from
end to end of the shell and runner, the mate-
rial to be treated being fed to one end of
said annular space. and ejected from the
opposite end after passing horizontally
through the eatire length of the space be-
tween the opposing faces of the couple. The
portion of the periphery of the rumner,
which constitntes the inner side of the re-
ceiving end of the working space. is provided
with serew threads 2 of a steep piteh. one
side 3 of the threads at any given point
(exceptiufz at the larger end portion of the
runner}, being substantially at right angles
fo the nxis of the runner, while the opposite
side 4 is inclined to said axis. as shown
clearly in Figs, 4 and 7.

The portions of the threads which coin-
cide with the supply inlet 30, hereinafter
deseribed, have the rectangulur forin in
cross section shown in g, G, ench thread
having o rear side 5 as well ns w front side
3 arranged substaniiably at right angles to
the axis of the runner. “These rectangular
portions of the threads are therefore sepm-
rated by spaees & which ace of gendunlly
decrensing width, as shown in Figs, 4 and
. Saul spaces rveeeive the puerinl fod
through the inlet 30 and facilitate s move-
mend to the sueeceding portions of the threud
whicli nre sepneated by spaces the bottons

938,023

| of which are formed by the inclined sides 4.
When the runner is rotated, the recesses of
the screw threads 2 coact with the interior
fuce of the shell ¢ to exert a feeding pressure
on the material fed into the workin space,
the feeding pressure being in the direction
indicated by the arrow « in Fig. 1, while the
ridges formed between the sides 3 and 4 bite
mtoand grind or trituratethe material. The
inner surface of the shell, corresponding or
opposed to the portion of the runner occupied
by the screw threads 2, has longitudinal V-
sug{{)ed grooves 7 in its larger end portion,
snld grooves having relatively deep portions
8 arranged to coincide with the inlet 30 and
tapered abruptly from said deep portions
toward the larger end of the shell and grad-
ually toward the smaller end thereof. The
abruptly tapered portions terminate a short
distance from the larger end of the shell
which has a short smooth internal surface
10 closely fitting a corresponding stnooth
surface 11 on the larger end of the runner,
suid surfaces preventing the material from
exuding at the larger ends of the shell and
runner,  The grooves 7 terminate at about
the longitudinal center of the shell and the
inner surface 12 of the shell bLetween its
smaller end and the ends of the grooves 7
1s absolutely smooth. The entire inner sur-
fuce of the shell and external surface of the
runner have an endwise taper.

The material to be treated is admitted to
the receiving portion of the working space
through the inlet 30, into which the material
may be delivered by a mixing trough or by
any other suitable means. 'l'fe opposite end
portion of the runner is provided with a
smooth peripheral portion 13. The corre-
sponghgg or opposed part of the shell is
provided with a smooth internal portion 12,
the said smooth portions 12 and 13 bein
practically in rubbing contact with eacl
otber at all parts, so that they exert a rnb-

bing pressure on the maferial |]mssin,~:
through the working space, and reduce to

impalpable form by levigation all particles
which reach them through the other portions
of said space. The material issues from the
delivering portion of said space into a homl
or deflector ¢, which commimicntes with an
ontlet spout or passuge A.

The {apering grooves 7 in the shell ar-
rnged in the portions to receive the enter-
ing materinl, and the spuces 6 hetween the
threads 2 at the portion of the runner which
coincides with the inlet 30, fucilitate the
entrance of the material into the working
space between the <hell and ruuner, the an-
g'lus formed by the grooves 7 coipernting
with the angles formed by the threads of
the runner in redncing the materinl hefope
it renches the portion of the working spaee
which s formed by the contneting por
Livns of the surfuces 12 and 13,
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‘The runner d is longitudinally adjustable | larger thau the upper couple, the larger eads

in the shell ¢, this longitudinal adjustability
in connection with the tapering form of the
reducing surfaces, enabling the width of the
working space to be adjusted to any extent
desired and with the utmost nicety. The
means for adjusting the runner ¢ and for
holding it at any position to which it ix
capable of being adjusted, us here shown,
comprise an external screw threaded bear-
ing ¢ which is one of the bearings in which
the shaft ! which carries the rununer d is
journaled, and ‘is rigidly secured by eats i’
(Fig. 2) to a ring +* bolted to one end of
the housing &, and an internally thrended
collar or nut j which is engaged with the
runner shaft / i such manner that when the
machine is in operation, the nut j remains
stationary while the shaft rotates. The nut
j has at its inner end an inwardly projecting
flange 7 and is provided internally with an
inwardly projecting abutment 7% The shaft
1 is provided Letween the ﬂamﬁc 7 and abut-
ment j2 with a sleeve & which has a rigid
screw thread connection with the shaft and
with a collar = which bears against one end
of the sleeve &, and against the inner side of
the flange §°, said collar being also rigidly
engaged with the shaft,

n represents a ring which bears against
the inner side of the abutment 52, Between
the ring n and collar m are interposed two
rings o, o/, the inner sides of which are
grooved to farm a ball race retaining a series
of anti-friction balls ¢*. Means are provided
for rotating the nut j upon the screw thread-
ed bearing 7, such rotation giving the nut a
longitudinal movement. When this move-
ment is in one divection the flange 7 on the
nut is caused to act apon the coltur w- on the

shaft and move the shaft endwise in one di-

rection. An opposite movement of the nut
canses the nbutinent j* to press against the
ring », this pressure being transmitted
through the lmh race to the collar =, and
causing an endwise movement of the shaft
in the same direction.

The nut j may be rotated by engagement
with teeth 7 formed on its periphery, of o
suitable aetuating device \\'Lich may be n
wortn p affixed to a shaft p’. as shown in
Fig. 2, or a pinion 4 meshing with said
teeth and rotatable step by step by a double
ratchet 4° pivoted at 42 to a lever ¢* adapted
to oscillnte upon the axis of the pinion 4.
The double ratchet 4 is reversible so that
it may rofate the pion ¢ and the wat
in either direction.

In Fig. 11 have shown o wnechine which
inetndes two grinding and levignting eou-
ples, eneh comprising wn extesnally thrend-
ol runner nnd a fised sleeve inelosing the
wime, wml eneh laving substantinlly  the
charneteristios above deseribed.  “The mem-
bers of the lower conple ns hore shown nro

of the shell and runner of the lower couple
being arranged to receive the material dis-
charged feom the members of the upper
couple, snid material passing to the lower
couple through the discharge spout or pas-
suge A, whichi is continued through the hous-
ing b and one end of the shell ¢ of the lower
couple. Since the material delivered to the
lower couple has been considerably veduced,
1 do not comsider it necessary to provide the
shell of the lower couple with the longitudi-
nal grooves 7, and I may omit from the run-
ner of the lower couple the rectangular form
given to the threads at the larger end of the
runner of the upper couple. With these ex-
ceptions, the construction of the lower cou-
ple, as here shown, is identical with that of
the upper couple, the mechanism for ad-
justing the ruuner being the same in both
couples excepting that the mechanism for
adjusting the nut j on the shaft of the lower
couple 1s preferably as shown in Fig. 3,
while the mechanism for adjusting the nut
j on the shaft of the upper couple is pref-
erubly as shown in Fig. 2,

The runner-carrying shafts may be driven
by means of a driving pulley r aflixed to the
shaft of the lower runner, and a sprocket
chain 2’ connecting the sprocket wheels
affixed respectively to the lower and upper
shafts, as shown 1n Fig. 1.

& represenis n mixing trough which is
mounted udmn the housing of the upper
couple, and is provided with a series of
helieal mixing blades « attached to a shaft
8 which is journaled in the ends of the
trough, and is driven by a belt s* from the
shaft of the upper runner d. The trough »
discharges into the iunlet 30 of the upper
ecuple. Cotnpletely reduced and levigated
material delivercd by the lower couple passes
fiom the machine throngh a discharge
spont £.

For the purpose of keeping the shells and
the runners cool. T provide means for cir-
enlating a cooling medinm, such as water, in
contact with sald pats. To this end the
rnner sapporting shaft is made tubular,
ils interior constituting a duct or passage
17 which cmmuniceates through openings

% with the interior of the runner, while
ench housing has a chamber 19, the inner
wall of which is formel by the shell o

20 represents a supply pipe throngh which
water may be pumped or foreed in any suit-
able wny into the chamber 19 of the lower
housing, 21 represents n passnge conneeting
the chambers of the lowetr and upper bous-
inges w0 that water foreed into the clnber
of the lower housing will civeuluto through
the snme and enter iuto the chmber of the
upper housing,  Knch of said chinmbers is
commeeled hy n pipo 22 with one end of the
corresponding vunner shaft,
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It will be seen from the foregoing that
the liquid forced through the supgly ipe 20
circulates through the housing chambers 19
and passes through the pipe 22 and portions
of tl?e runner shafts to the interior of the
runners through which the liguid circulates,
and then escapes through waste outlets 3,
shown in Fig. 1 at the right hand ends of
the runner shafts.

1t will now be understood that, when the
cocoa is supplied to the trough s, it will pass
down throuzih the feed passage or inlet 30
and will be bitten inco and first crushed by
ridges formed beiween the sides of the rec-
tangular portions of the screw threads 2 of
the inner member or runner, and then by
the succeeding portions of said threads, and
will be gradually worked around and ad-
vanced toward the smaller or exit end of the
cobperating members or couple, reaching the
absolutely smooth portions and there be
rubbed and reduced and refined or levigated
until the material finally changes into the
condition of chocolate. Owing to the tapered
form of the two members of the couple and
the adjustment provided for, as described,
the material can be readily made to issue in
complete refined or levigated condition.
And when granulated sugar is introduced
with the cocoa, it will at the same time be
thoroughly levigated. Any flavoring ma-
terial that may be employed will also be
mixed in.

The longitudinal adjustabilitv of the run-
ner enables the same grinding couple to be
used to reduce the materinl by snccessive
operations with the same couple, the mate-
rial being passed through with the runner
at n given adjustment, snd then aguin passed
through with the runner adjusted to effect a
finer reduction. The emp{oyment of twao
grinding couples, as shown in Fig. 1, how-
ever, obviates the necessity of passing the
same material twice through the same grind-
ing couple, the adjustment o fthe runner of
the lower couple being such that it increases
the reduction of the material that has been
passed throngh the first couple.

It will 1e understood that the esseutial
features of my invention ave that the mate-
rial or materinls ave absolntely rabbed while
being mixed, the extent of the yubling sur-
faces heing such as to finish and thoreughly
refine the chocolate.

The material pusses direetly  from  the
ridges of the inner member Lo the cobper-
ating levigating surfaces, which lntter thor-
onghly triturate and mix or more completely
levigeate the materints,  And all overhenting
which would affect the sygar nmd chocolate
is provented by l)rnvisimm for keeping both
surfices cool,  Cooling is especially advan-
tageons when  the concting surfaces ure
smooth to levigate the materinl, so that the
high speed, which is desivable, muy be muin-

088,023

}ained in use without injury to the chaco-
ate,

1t is to be understood that the object of
the provisions for cooling the inner and
outer members of the mill is not with refer-
ence to the mill itself, bu¢t to the mainte-
nance of the materials being operated upon
in such physical condition that they are
amenable to grinding and mixing during
their entire passage along the annular con-
ical space between the outer member or shell
and the inner member or runner. The said
provisions for cooling enaple the mill to
grind and intimately combine cocoa, sugar
and vanilla to produce sweet chocolate at a
smfle operation because, although the close
and continuous rubbing would ordinarily
have a tendency to unduly heat the mate-
rials, the said materials are in fact kept at a
sufficiently low temperature so that the
flavor is not injured. At the same time the
materials as ground and mixed have no op-
portunity to harden during passage along
the annular interspace, the mill feedin
along not by gravity but being crowdeﬁ
along the crevices by mutual attrition. This
crowding of the materials along the crevices
causes it to work over the tops of the space
between the groove which tops are smooth
and yub the materials agninst the coactin
smooth o&)osmg surfaces so that each o
the members las throughout its entire
length, smooth attrition surfaces which ate
in close proximity to concting smooth attri-
tion surfaces of the other member. And it
is to be noted that the usnnular space re-
ferred to is of u slow taper of closely ap-
})roncllin parallel grinding surfaces, the
arge end being the feed end, therchy, in
connection with the grooves of the runner,
the walls of which are obtuse, causing the
material to be crowded along toward the
smaller end of the taper.

When two grinding couples are employed
the shell and runner of the second or lower
cauple should be of greater diameter than
the shelt and runner of the first or upper
couple, in order that the material partl
reduced and delivered by the fiest couple
may pass through the more restricted inter-
spuce of the second couple practically as
fust as it passed through the interspace of
the first couple, the runner of the second
couple being adjusted {o make the inter-
spaee narrower {han the interspnee of the
first. mml)le.

1L is obvious that the machine may be em-
ployed for grinding or reducing any other
materinds besides thase heve speeitied, which
require 1o be kept cool while ‘u.-ing reduced,

claim:

1. A will for grinding and _intimately
combining cocon, sugar nnd vauilla (o pro-
diee sweet chocolnte ol o single operation,
anicl mill comprising » fixed outer member
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and a rotatuble inner member, said members
having coucting, smooth, tapering attrition
surfaces in close proximity substantially
throughout their operative length, and
means for keeping said members cool and
the terials
condition amenable to grinding and mixing.

2. A mill for grinding and intimately
combining eocoa. sugar and vanilla to pro-
duce sweet chocolate at a single operation,
said mill comprising a fixed outer member
and a rotatable inner member, said members
having eoacting, smooth, tapering attrition
surfaces in close proximity substantially
throughout theic operative length, one of
said members being adjustable longitudi-
nally relutively to the other, and means for
keeping said members cool and the materials
heing treated in n physical condition amena-
ble te grinding and mixing.

3. A milt for grinding und intimately
combining cocoa, sugar and vanilla to pro-
duce sweet chocolate at a single operation,
said mill comprising a fixed outer member
provided with an inlet at the receiving end
portion for the supply of material, the Inner
surfuce of said member being smooth at
the exit em] portion, and an inner member
having u portion of its periphery provided
with triturating ridges and having a smooth
surface ut the exit end for the material, and
means for keeping said memnbers cool and
the materials being treated in a physical
condition amenable to grinding and mixing.

4. A mill for gringéng and intimately
cobining cocoa. sugar and vanilla to pro-
diice sweet chiocolate at a single operation,
said mill ecomprising a fixed outer member
provided with an inlet at the receiving end
portion. and longitudinal grooves located
between the receiving and delivering end
portions, and terminating at n distance from
the latter. the inner surface of suid member
heiuge smooth between said grooves and the
exit etl, and an juner member having a por-
tion of its periphery provided with triturat-
ing ridges and having a smwoth surface at
the exit end. and means for keeping said
members  ¢ool, and  the materials  being
treated in n physieal condition amennble to
grinding and mixing. )

b A mill for grinding and intimately
combining cocon, sngar awd vanilla to pro-
duce sweet chocolate at a single operation,
snid mill comprising a fixed outer member
provided with an inlet at the receiving end
portion for the supply of material, the tnner
surface of =nid member being smooth st the
exit eab portion, nnd an inner member hav-
ing n portion of its periphery provided with
trituenting ridges nnd having s smooth sor-
fuee nt the exit end for the muterind, the end
portions of said ridges nt the receiving end
of the mill heing substantinlly reetangular
in cross wection, while the remaining por-

ing treated in a physical |

: tions have inclined back faces, and mneuns
» for keeping said members cool and the ma.

' terials being treated in a physical condition
. amenable to grinding and mixing.

6. A\ mill for grinding and intimately
combining cocoa, sugar and vanilia to pro-
| duce sweet chocolate at a single operation,
' suid mill comprising a fixed outer metnber
provided with an inlet at its receiving end
portion for the supply of inaterial, the in-
uer surfuce of said member being smooth at
the exit end portion, and an inner member
having & portion of its periphery provided
i with tritarating ridges and having a smooth
I ~urface at the exit end for the material, and
taeans for keeping said members cool and
the materials being treated in a physical
condition amenable to grinding and mfxing,
cne of said members being adjustable longi-
tudinally relatively to the other.

7. A mill for grinding and intimately com-
bining the ingredients of sweet chocolate,
said mill comprising a fixed shell having an
internal smooth rubbing face, n rotary run-
ner having an external face conforming to
the internal face of the shell, a tubular shaft
currying said runner, a chambered housing
supporting the shell, and means for circu-
lntinF 1 cooling medium through the shaft
and housing to cool the shell and runner.

8. A mill for grinding and intimately com-
Lining the ingredients of sweet chocolate,
suid mill comprising a fixed shell having an
internal smooth rubbing face, a rotary run-
ner having an external face conforming to
the internal face of the shell, a tubular shaft
carying said runuer, a chambered housing
siupporting the shell, n conduit connecting the
shatt and the housing, and menns for gorc-
ing & cooling medinm through the said shaft,
condnit and housing,

9. A mill forgrinding and intimately com-
bining cocoa, sugar and vanilla to produce
sweet choeolate at a single operation, said
mill comprising a fixed outer member and
rofatable inner member said meinhers hav-
ing coneting, smooth tapering attrition sur-
faces in  close proxumity substantially
throughout their opetative length, one or
hoth of the memnbers having feeding grooves,
und means for keeping siid members cool
nnd the materials being treated in n physical
eondition amenable to grinding and mixing.

10. A mill for grinding and intimatef;‘
combining cocon, sugar and vanilla to pro-
duee sweet chocolate at a single operation,
suid mill comprising an upper and a_lower
grinding couple each including a fixed outer
menber and o rotatable inner member, said
wembers having eoncting, smooth tapering
nUrition surfaces in close proximity su‘hshm
tinlly throughout their operntive length, one
or both of the members having feeding
grooves, means for conducting materinl from
ono couple to the vther, and monns for keep-
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ing
ing treated in & physical condition
to grinding and mixing.

11. A grinding mill comprising a fixed
tupered shell, 2 rotary
in the shell. a shaft supporting the runner. a
fixed externally threaded bearing sugeround-
iner said shaft. a nut rotatively mounted on
said bearing, and connections between the

sumenable

tapered runner with-

said messhers cool ad the pmaterials Le- !

nut and shaft whereby rotation of the nut is |

aused to adjust the shaft and rununer endl-
wise,

12. A grinding uull comprising a fixed
tapered shell, & rotary tapered runner with-
in the shell, a shaft supporting the runner. a
fixed externally threaded bearing surronnd-
ing said shaft, a nut rotatively mounted ou
sanl Dearing, coanections between the nut
and shaft whercby rotation of the nut is

|
|
l
[

938,023

caused to adjust the shaft and vunner end.
wise, the nut having a toothed periphery.
and means adapted 0 cobperate with said
periphery. in rotating the nut.

13. A grinding mill comprizing a fixed
tapered shell. a rotary tapered runner with-
in the shiell, a shaft supporting the runner, a
fixed externally threaded bearing surround-
ing said shaft, n nut rotatively mounted on
suid bearing and provided with an internal
flange and an internal abutinent. and a ball
race engaged with the shaft and interposed
hetween said flange and abutment.

“In testimony whereof 1 have affixed my
signutnre, in presence of two witnesses. )
JOHN WALKER.
Witnesses :
C. F. Browx,
P. W. Pezzeryi.
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