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2 Claims. (CL 308—61)

This’ invention relatesto multiroll (such as. five:
roll). chocolate refining machines of the kind:
wherein a fixed abutment (which may be the
trunnion housing of one roll) is provided and
between the abutment and the next: refiner roll:

and. Between each succeeding pair of rolls:means -

are provided to vary the distances between: the'
axes of’ adjacent: rolls; the arrangement. being
such that when sn adjustment is: made: all- the
rolls on the side of the adjusted roll remote from:
tHe abutment or abutment roll’ are- bodily dis-
placed while maintaining their respective clear-
ances or'nip intact. ~ A five-roll refiner having
the above characteristies is the subject. of British’
Patent No. 417,723, - o

The aim: of the present. invention is to provide
improved means for adjusting: the refiner rolls
or to provide alternative adjustment. mesns. pos-
sessing . certain. advantages as compared with
those described in the above patent specification,
whereby positive displacements for increasing
and decreasing the roll’ nip- may- be effected in
contradistinction to the provision of a positive
displacement. in one. direction: against the. non-
positive.action of a.return spring: and/or:gravity
loading. - . ’

‘The. available space in which:the adjustment
members effeeting the roll displacements-accord-
ing to. the akove. patent. (i. e. hetween: the: roll
trunnions) is somewhat limited, and a further
aim of the invention is to provide an arrangement
which aiceords increased! aecommodation for the:
location of the said adjustment means.

The invention- consists in’ providing positively
operating adjustment means- comprising secrew-
threaded spindle means engaging a correspond-
ing secrewthreaded nut or member and worm and
worm wheel gear for effecting relative rotation
between the nut and the spindle means to secure
the positive displacement of the roll trunnions
in each direction.

The invention also consists in mounting the
refiner roll trunnions in Jevers of the second order
with the fulerum pivot to the rear and adjust-
ment means located between the front ends of
the levers. :

In the accompanying drawings:

Figure 1 is an end sectional view of a refiner
. showing the lever mounting and adjustment
means.

PFigure 2 is a sectional plan view ab 2—2 of
Figure 1.

Figure 3 is an elevation of one of the adjustable

.5 linkage means.

: Figure 4 is a sectional elevation on 4—4 of
- Figure 3. '

10

15

20

25

35

40

45

50

2

In carrying the invention into effect according
to one mode, the lowermost refining roll' | (which:
may be styled the second roll) to which-the féed
roll 2 (first rolD) delivers and each of the three:
superposed rolls 3, 4 and 5 have their trunnions
¢ mounted in bearings housed in levers 1, 8 9
and 10 of the second order. The levers:T of this’
second roll, however, rest on a fixed part 11 of
the casing or base [2 of the machine and are
polted down by bolts' 13 so- that such may act’
as a datum abutment for the adjustments. The
portions 1a, 8a, 9¢, [8a of the levers'T, 8 9, 0
extending forwardly of the plane containing the
roll axes are adapted to be coupled to roll adjust-
ment means as hereinafter described. Thelevers
1, 8, 9, 18 of each of the refiner rolls are pivoted’
in rear of the vertical axial plane of the-roll and:
the lever pivot pins 14 may be mounted in the-
lugs projecting from the Back (5 of the casing-
or structural casting of the machine parallel with
the said roll axes, or they may be jocated on-
pivots supported from the flank or side wall of
the supporting structure at right-angles to the"
said roll axes.

The forward portions Te, 8a; 9¢, 10z of each

* lever comprise a fork or slotted reception for link

members. As the lever arrangement is the same'
for both sides of the machine, it will suffice-to
deseribe those on one side only. The second rolt’
1lever T has a fork 16 for a single pivot pin IT of

.a link whilst the levers 8, 9 of the third’ and’

fourth rolls 3, & are forked for accommodation
of a pair of pivot pins 18, {9, one fora lower link-
age and another-for an upper linkage, whilst the
uppermost (fifth) roll lever 8 is forked for ac-
commodation of a single pin 20 for the linkage
connecting it with the lever 8 of the roll 4 next
below it.

The linkage referred to above is utilised for
effecting the positive displacement according to
the invention, and each linkage may conveniently
comprise a box or cage 21 (Figures 3 and 4) in
which a nut member 22 is mounted for rotation
but held against axial displacement. The cage
2{ has a drilled or bored lug 23 through which
one of the pivot pins is passed to connect it with
the associated roll trunnion lever and on the
opposite side of the nut the cage 2{ has an aper-
ture or guideway 24 for a spindle 25 which has a
serewthreaded portion 26 traversing the nut 22.
The spindie 25 may have a plain portion 21
extending beyond the nut, which is guided in a
bore 28 in the lug part 23. The outer end of
the spindle terminates in an eye 29 through which

55 one of the pivot pins passes for connecting it

to the appropriate lever.
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The cage 21 has a lateral extension 3% in which
bearings are provided for a worm 3{ and the
nut 22 referred to above has an external worm
wheel 32 which meshes with the said worm.
The spindle 33 of the worm is extended forwardly
and provided with a handle or handwheel 34
for imparting rotation to the worm.

This screwthread adjustment cage linkage is
coupled between the forked ends of the several
roll levers, the preferred arrangement being that
the screwthreaded spindle 25 of the lowermost
cage 21 is coupled to the abutment lever 1 of the
second roll | by pivot pin i1, the lug 23 of that
cage being pivotally connected by pin 18 to the
underside of the outer end 8a of the third roll
lever 8, whilst the levers 8 and 9 of the third
and fourth rolls 3 and 4 are coupled together by
a cage linkage, with the cage lug 23 connected
to the upper side of the lever 8 of the third roll
and the screwthreaded spindle 25 coupled to the
lower side of the fork of the lever 8 of the fourth
roll. The coupling between the fourth roll 4 and
the uppermost (fifth) roll § is arvanged similarly
to that of the cage below, with the serewthreaded
spindle 25 connected to the fork of the lever (8
of the uppermost roll.

In operation, the adjustment between any pair
of the rolls I, 3, 4, 5 above the feed roll 2 is
effected by turning the appropriate handwheels
34 at each end of the roll to rotate the worms
3i which in turn imparts rotation to the nut 22.
Nut rotation positively advances or retracts the
serewthreaded spindles 258 to increase or decrease
the distance between the pivcots of the linkages
and at the same time the worm gear constitutes
an automatically locking adjustment. It will be
seen that adjustment between a pair of rolls
alters the nip between such pair whilst giving a
displacement to the rolls above without disturb-

" ing the nip between such rolls.

The adjustment by the cage linkages is positive
in both directions.

The mounting of the feed roll 2 and its ad-
justment relatively to the roll { may be effected
in any known manner and does not form part
of the present invention.

To maintain alignment of the levers in the ver-
tical planes at right-angles to the roll axes, a ver-
tical guide bar anchored at the top and bottom
to the structural casting may be passed between
the lever forks or through slots provided for
their receptioni

The rolls are driven by a train of gear wheels
35 from shaft 36 in known manner.
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I claim:

1. In a roll refiner for chocolate and the like,
the combination including: a frame; a plurality
of pairs of vertically spaced ‘levers- pivotally
mounted at one end to said frame; horizontally
disposed refining rolls rotatably mounted be-
tween each pair of levers and intermediate the
ends of said pairs of levers, the lowermost of
said rolls being fixed against vertical move-
ment; links connecting each pair of said levers
with each adjacent pair of said levers at the ends
remote from the pivotal ends of said levers; and
adjustable self-locking means for varying the
length of each of said links and permitting ad-
justment of the nip between each end of any

- two selected refining rolls without affecting the
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nip between other refining rolls.

2. In a roll refiner for chocolate and the like,
the combination including: a frame; a plurality
of pairs of vertically spaced levers pivotally
mounted at one end to said frame: horizontally
disposed refining rolls rotatably mounted be-
tween each pair of levers and intermediate the

* ends of ‘said pairs of levers, the lowermost of

said rolls being fixed against vertical movement;
links connecting each pair of said levers with
each adjacent pair of said levers at the ends
remote from the pivotal ends of said levers: ad-
justable self-locking means for varying the
length of each of said links and permitting ad-
justment of the nip between each end of any
two selected refining rolls without affecting the
nip between other refining rolls; a spindle ac-~

" tivating each of said adjustable links extending

through the frame of the said refiner nearest the
said links; a handwheel on each of said spindles
outside of said frame.

ALLAN A. TUNLEY.
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