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UNITED STATES

JOIIN LAIDLAW,

PaTeENT OFFICE.

OF GLASGOW, SCOTLAND.

CENTRIFUGAL MACHINE.

SPECIFICATION forming part of Letters Patent No. 473,322, dated April 19, 1892,

Application filed July 9, 1891, Serial No, 398,950,

To all whom it may concern:

Beitknown that I, JorEN LAIDLAW, of Glas-
gow, in the eountles of Lanark and Renfrew,
beotland have invented a Continuous-Dis-
charge Centrlfuo"al Machine, (for which I have
obtamed a patent in Great Britain, No.13,737,
dated October 17, 1884,) of which "the follow-

ing is a speelﬁeatlon

My invention, which relates to the separa-
tion of solid flom liquid substances, has for
its object to render such separation a contin-
uous process—that is to say, to cause a sep-
arate flow of liguid—and the separated solid
to be discharged continuously from the basket
of centmfucral machines and to be also con-
tinuously colleeted therefrom.

In the construction of the centrifugal ma-
chine an essential point is that the formation
of the basket thereof is such as to allow of the
collection within itself of a sufficient quantity
of the solid separated material as will enable
that material to build up itself by centrifugal
action therein, so as to produce a hollow whose
section hasa curve which is proper to the par-
ticular class of separated substances and cor-
responding to the velocity with which the
basket is driven, the basket being otherwise
so shaped as to prevent the acecumulation or
building up therein of such a quantity of solid
separated matter as would by centrifugal ac-
tion either destroy the mechanism or require
an excess of power for driving it, at the same
timehavinga sufficient quantity of such solid
separated matter in the basket for absorbing
liquid from the supply of raw material inthe
event of that supply becoming intermittent
or irregular. 'To effect this the upper part of
the centrifugal basket is formed of a conical
shape or with a lip. Above the basket is a
discharge pipe or chute, through which the
liquid mass to be separated flows continuously
into the basket, and around the perforated
part of the basket is a receiver,into which the

liquid is discharged by centrifugal action

through the perforations, and inclosing the
whole there is or may be a larger receiver,
into which the solid substance is discharged.
The centrifugal action causes the said solid
substance to rise upon the curved or approxi-

mately conical foundation which is formed by
that quantity of such substance collected with-
in the basket. Eachreceiveris provided with

(No model.) Patented in England October 17, 1884, No. 13,737,

one or more discharge-chutes, and it is to be
understood that the centrifugal basket may
be mounted on its axis, so as to be driven
above or below vertically, or it may be situ-
ated horizontally or at any angle between the

{ horizon and the vertical.

In the drawings, Figure 1, Sheet 1,1is a sec-
tion through a contmuous dlschawe centrif-
ugal machine provided with a basket having
curved sides and at its upper partan inwardly-
projecting lip, all as hereinafter more partic-
ularly described. TFigs. 2 and 3, Sheets 2 and
3,are respectively a plan and a side elevation
of the same. Fig. 4, Sheet 4, is a section
through a continuous-discharge centrifugal
machine, the revolving basket of which is of
the form of a hollow inverted cone. Figs. 5
to 8,inclusive,are views of detached portions

of the mechanism common to both the ma-

chines represented at Figs. 1 to 4.

The upper part a, Fig. 1, of the centrifugal
basket is formed, as shown, of a conical shape
or with a lip projeeting inward, and the lower

part b thereof is perforated with holes of a

size and number adapted to the nature of the
substancesto be dried or partially dried there-
in. The basket b is connected at its bottom
to the upper part a® of the hollow revolving
shaft p’, the inner surface of which is slwhtly
tapered to fit the shaft ¢/, and which is or
may be cast in one piece w1th the driving-
pulley »/, so that the whole is rotated together.
Around theupper flanged end of the tubular
shaftp” the band «’ is secured, so as to pre-
vent any of the liquid produets splashing or
otherwise falling down below the plate h.
The revolving basket D (represented at Fig.1
with lts lower recess ¢* formed by the tubular
shaft p’ and shaft ¢’) is of such shape that
when rotating and charged with produce the
solid portion of the sald produce builds itself
up against the perforated sides of the said
basket to a depthor thickness determined by
the depth of the lip a—that is to say, to a
depth somewhat approximately to that indi-
cated in dotted lines at Fig.1. IHaving built
itself up to this depth the product by cen-
trifugal action creeps up over the curved
foundation which is so formed, and which
form will vary with the nature of the sub-
stance under treatment, the liquid portions
being absorbed and separated by passing
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through the solid portion of the produce al-
ready collected, and thence through the per-
forations of the basketb. Thesolid portions
are thrown onto the plate m, from which they
are collected, and discharged into suitable re-
ceptacles, as hereinafter more particularly ex-
plained.

The charging-chute ¢ hangs from the plate
d, which rests upon the cover ¢ of the ma-
chine. Thiscover e, asrepresented more par-
tiecularly at Fig. 6, is secured to the upper
ends of the brackets f, which are bolted at
their lower ends to the inclosing casing or
receiver g. One of the brackets fis shown
detached from the machinein plan at Iig. 5,in
side elevation atFig. 6, and in front elevation
at Fig. 7. The casing g, which is preferably
formed of wrought-iron plate, has riveted or
otherwise secured within it the plate /i, which
forms the bottom of the receiver whereinto
the ligquid produects are thrown by centrifugal
action and from which they are drawn off
through the outlet <, Figs. 2 and 3, into suit-
able receptacles. The central portion of the
plate & curves upward at 7 in the form of an
annular lip. At its upper edge the casing g
has secured to it the ring %, which is curved,
the inner part projecting over the flanges [ of
the basket b andlip ¢ and the outer part pro-
jecting over the cireular plate m. A toothed
rack » and an annular groove o are formed at
the under side of the plate m, while at its in-
ner part the said plate curves upward and is
formed with a series of teeth or cams p, the
formation of which is represented more par-
ticularlyin the detached portion shownat Fig.
8. Withtherack n the teeth of the pinion ¢
engage, the said pinion beingrotated through
the mediam of the toothed gear-wheels 7 and s,
respectively, and the pulley, to the latter of
which motion is imparted from the pulley u,
Fig. 2, by the driving-band . The toothed
gearing-wheels ¢, 7, and s and the pulley {are
carried on shafts supported in the bracket?,
which is secured at its lower part to the cas-
ing ¢, and the pulley w is secured to the driv-
ing-shaft v, hereinafter more particularly re-
ferred to.

The plate m is, by means of the mechanism
herein iast described, caused to travel round
or rotate horizontally at a slow rate of motion,
the said plate beingsupported by the rollers x,
which are carried uponthe studsy,supported
by the brackets f; all as shown more particu-
larly at Figs. 3 and 6. The upper face of the
plate m isprovided with atarnedrim z, so that
when the said plate m travels round this rim is
continuously in contact with the leather pack-
ing o/, which is inserted in the stationary
cover ¢, and thus prevents the escape of any
fluid or solid matter at the junction of these
parts, excepting at the discharge-orifice o’
thereof. The heavier particles or products

deposited upon the plate m are thrown con-
tinuously thereunto by eentrifugal action out-
ward from and when leaving the upper part
or lip a of the rotating basket b and are col-

473,322

lected and discharged from the machine
through the outlet b’ and delivered by the
chute ¢’ into any required receptacle. The
products are directed to the outletd’” by means
of the seraper d’, the angular position of
which is represented more particularly at I'ig.
2 and which seraper removes or scrapes off
the said products from the surface of the
plate m as it travels under the same. The
discharge-chute ¢’ is supported by the rod ¢/,
which is laid in the hooks f/. The teeth or
cams p, hereinbefore described as formed on
the plate m, in their rotation impart an up-
and-down vertical motion to the rod g’, the
lower end of which rests thereon. This rod_g’
is guided in the ring & and cover ¢, and at its
upper end is connected with the de}wery-
chute 7, either directly as shown at Fig. 1 or
as shown at Fig. 4 through the pivoted lever
7', the latter construction being preferable.
The lever ¢’ is supported in the brackets j' and
at its end is provided with a transverse head
which is ecapable of sliding between the sur-
face of the chute 7’ and the arms &’. The
hopper I’ is secured to the cover e by thelegs
m’,in and between which the chute 2’ is piv-
oted, and the vertical motion imparted to the
rod ¢’ is transmitted to the said chute, and
thereby the products to be dried within the
machine are continuously charged through
the chute ¢ and into the basket b, the spring
»n’ preserving the necessary contact between
the rod ¢’ and the teeth or camsp., The hop-
per I’ is provided with a slide o’, the lower
edge of which may be adjusted nearer to or
farther from the bottom of the delivery-chute

.1/, so as to regulate the quantily of produce

passing into the machine.

The driving-band s passes out from the
pulley +’ through an opening in the lower
part of the casing ¢ to the driving-pulley «/,
the upper part passing under the guide-pul-
ley ¢’,as shown. The pulley ?’, as shown more
particularly in dotted lines at Fig. 2, is car-
ried by the shaft ¢/, one end of which is piv-
oted to the pedestal v/, and the free end
thereof, carrying the said pulley #, is capable
of motion about this axis. The driving-pul-
ley v/, as represented upon the annexed draw-
ings, is fitted with Weston’s patent centrifu-
gal cluteh, which, constituting no part of my
present invention and being a well-known
mechanical device, need not be herein fur-
ther referred to. The machine may be pro-
vided with a brake ¢’, Fig. 4, which may be
applied to the driving-pulley %’ by means of
the lever 2.

In place of forming the rotating basket in
the manner hereinbefore described and shown
at Fig. 1 I may construct the said basket as
shown at Fig. 4 of the annexed drawings—

that is to say, of the form of an inverted hol-

low cone. Underthis construction the basket
0% which is preferably formed of perforated
sheet metal, is secured to the upperendof the
rotating shaft ¢ by means of the conical plug
d? and the screw ¢,
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For some kinds of produce—such, for ex-
ample, assugar—it is sometimes desirable, af-
ter it hasleft a centrifugal machine, tospread
itover a large surface—such as a floor—in or-
der to cool and still further dry it. When so
using my continuous-discharge centrifugal

‘machine, the cover eisremoved and the charg-

ing-spout ¢ is suspended from any convenient
overhead support, when the crystals, in place
of being collected closely together, are by the
centrifugal action scattered through a dis-
tance and spread out overalarge area of floor-
space.

I claim—

1. The combination, with the revoluble fo-
raminous receptacle or basket, of the chute
adapted. to receive the contents of a hopper
and to discharge the same into the basket
through suitable means and the toothed ring
adapted toberotated and to vibratesaid chute
through suitable means, substantially as set
forth. -
2. Thecombination of the revoluble basket,
the vibrating chute adapted to dischargeinto
said basket,the rod attached tosaid chute, and
the rotatable toothed ring engaging said rod
for vibrating the chute, substantially as set
forth. ‘

3. The combination of the revoluble basket
orforaminous receptacle,the rotatable toothed

ring, the pivoted spring-pressed chute, and
the rod having a lever connection with said
chute and engaged by said toothed ring,sub-
stantially as set forth.

4. The combination of the casing or closure,
the chambered cover having its bottom se-
cured to the upper end of said casing and
provided with a discharge outlet and spout,
the basket or foraminous receptacle having
at its upper end an overhanging lip or rim
and means for rotating it, the chamber within
said casing or closure whose bottom curves
upward centrally around and stands at an in-
terval from the support for said basket, the
toothed plate or ring supported upon rolls or
trueks hung in brackets secured to said cas-
ing, and means for rotating said ring or plate,
the pivoted chute having connected to it the
rod adapted to engage said toothed ring, the
spring interposed between said cover and
chute, and the hopper arranged above said
chute, substantially as specified. :

In testimony whereof I have hereunto set
my hand in the presence of two subseribing

witnesses.
JOHN LAIDLAW.

Witnesses:
JOHN LIDDLE,
JosEPH HENRY PEARSON,
Both of 154 St. Vincent Street, Glasgow.
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