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: FOR CENTRIFUGAL MACHINES

YWilliam Grieselbuber, Hamilton, Ghio, assignor to _The
Western States Machine Company, Hamilton, Ohio, a
corporation of Utah

Application May 18, 1955, Serial No. 509,317
9 Claims. (CL 222—108)

This invention relates to a2 new and improved loading
gate, and more particularly to a horizontally operating
loading gate for delivering material from a downwardly
opening outlet of a supply tank directly into the rotatable
basket of a sugar centrifugal or the like.

In the sugar manufacturing industry, for example, the
separation of sugar crystals from mixtures of sugar crys-
tals and syrup is carried out by treating charges of the
mixture in centrifugal machines of the filtering type.
A supply tank or “centrifugal mixer” is usually provided
adjacent to a battery of centrifugal machines to hold a
comparatively large quantity of the mixture that is to
be centrifuged. Gate controlled outlets are provided at
the bottom of the tank from which the material can flow
into the baskets of the respective centrifugal machines
through an opening in the curb top of each machine.

At the beginning of each centrifugal operating cycle,
the loading gate of the centrifugal machine is opened
while the centrifugal basket is either at rest or rotating
at a suitable loading speed. The charge material then
flows from the tank into the basket, and when a charge
of the desired volume has formed in the basket, the gate
is closed. The gate usually remains closed until the
machine is again ready to be loaded at the beginning of
the next cycle.

In some installations, it is desirable to have horizon-
tally operating gates to admit material from downwardly
opening tank outlets directly into the baskets of the cen-
trifugal machines, While gates so arranged are known,
the known horizontally operating gates have not dealt
satisfactorily with the need to prevent drippings from
falling into or about the machines while charges are
being processed in the machines.

An object of this invention is to provide a horizontally
operating loading gate for a downwardly opening outlet
of a centrifugal mixer tank or the like, having a drip-
catching pan which is so associated and coordinated with
movements of the gate closure that drippings from the
gate will be prevented from falling into or about the
centrifugal machine and yet the pan will never obstruct
the free downward flow of the charge material in the
course of loading operations.

According to this invention, such a horizontally operat-
ing gate construction is provided whereby the gate closure
normally is locked in closed position and becomes un-
locked only after a certain initial movement of the gate
operating mechanism in gate-opening direction, and a
drip-catching pan is associated with the gate operating
mechanism in such a manner that the pan is moved from
its normal drip-catching position to a retracted position
away from. the path of charge material loaded through
the gate concomitantly with the unlocking of the gate
closure.

- Other- objects, features and advantages of this inven-
tion will appear from the following detailed description
and the accompanying drawings of an illustrative embodi-
ment thereof, -
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In the drawings:

Fig. 1 is a vertical cross section of the loading gate
assembly showing it in association with portions of the
basket and curb of a centrifugal machine;

Fig. 2 is a side elevation of the gate taken in the direc-
tion of arrows 2—2 in Fig. 1;

Fig. 3 is a bottom plan view of the gate assembly as
shown in Fig. 2, the drip-catching pan having been re-
moved and represented by phantom lines; and

Fig. 4 is a fragmentary view taken in the direction of
arrows 4—4 in Fig. 1.

In the arrangement shown for the purpose of illustrat-
ing the principles of this invention, there is provided a
gate assembly generally identified by the reference nu-
meral 10. The gate assembly is associated with the down-
wardly opening spout or neck 18 of a supply tank 11
that is adapfed to contain the charge material to be
processed in the underlying centrifugal machine at 12.
A part of the curb top of the machine is shown at 14,
and a top part of the basket is shown at 13. The tank
outlet and gate are so located above the centrifugal that
gravity will deliver the charge material downwardly into
the basket 13 through a centrally located opening 15 in
the curb top. The basket 13 is suspended in the usual

2 manner from a centrifugal spindle or shaft 16, which is

adapted to be rotated at high speed by suitable means
(not shown) in order to separate the liquid and solid
constituents of the charge material delivered into the
basket.

The gate assembly 10 includes a gate body 17 that is
secured to the neck 18 at the bottom of the supply tank
in such a manner that a downwardly opening outlet 19
is formed. The gate body surrounds this outlet, and at
opposite sides thereof it is provided with parallel guide
or rail structures which extend horizontally away from
the outlet at one side thereof-—the backward side, in this
embodiment, The lower end 20 of the gate body, sur-
rounding the outlet, carries an end facing 21 of bronze
or other material which provides a.smooth plane bear-
ing surface or face 21a against which a gate closure 22
is seated. The end facing 21, as seen in Fig. 3, may be
described as being H-shaped with the cross member 23
of the H overlying the rear margin of the outlet 19 and
the forward legs of the H connected together at one end
to form the forward margin 24 of the outlet. The back-
ward legs 25 of the H extend along the lower faces of
the backwardly extending rail structures of the gate body
and provide a slideway for gate closure 22 in its move-
ment away from and to closed position across the out-
let 19.

The gate closure 22 consists of a cast metal plate hav-
ing a smooth inner face which is held against the end face
21e of the gate body. In its closed position the plate or
closure 22 completely covers outlet 19, its margins bear-
ing against the closed part of the H formed by the end
facing 21. Secured to the rearward part of the gate
closure are integral lugs 26 located in such a manner as
to contact the cross member 23 when the plate is in the
closed position, thereby to prevent the movement of the
gate forward of such a position. Stationary guides 27
secured by screws 28 form parts of the rail structures of
the gate body at opposite sides of the outlet so as to
maintain the closure on the proper longitudinal course in
relation to the end face.

Sliding movement of the gate closure on the end face
to and away frem a position in which it closes the outlet
is effected by gate actuating mechanism including a cross-
head 29 that is slidably supported upon upper bearing
surfaces 38 on the gate body. The bearing surfaces 3¢
are located inward of the longitudinal edges 31 of the
gate body, and ecxtend along substantially the entire
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length of the rail structifés. Inclined surfaces 33 are lo-
cated outwardly of thé bearing surfaces 30 and taper
downward toward the right as seen in Fig. 2. Surfaces
33 extend only for a short distance along the gate body
and are for a purpose to be described subsequently.

The crosshead 29 has a body poition 34 extending
transversely across the bottomi side of the gate closure,
and has end portiors 35 at each eéid of the body portion.
As seern in Fig. 1, the end portions éxtend vpwardly paral-
lel to longitudinal edges 31 of the gate body and then
turn inward so as to éxtend above lomgiiudinal bearing
surfaces 30. Bearing strips 36 afe located on the upper
inner. surface of the end portions 35 of the crosshead
and these slidably contact thé bearing sutfaces 3¢ of the
gate body. ~ A plurality of adjustment screws 37 are
threaded into the end portioiis 35 anid théss extend there-
through in such a mannér that the lowér ends of the
screws contact the beating strips 36. By the rotation
of the scréws in the crosshead end portions, the bearing
strips can be raised ¢r lowered relative to their respective
end portions. Since thé lower surfaces of the bearing
strips rest on the bearing surfaces 30, by such an adjust-
ment of the vertical position of the bearing strips with
respect to the end portions, it is possible to adjust the
height with respect to the gate body that the crosshead
normally will occupy. The adjustment screws 37 are
provided with lock nuts 38 in order that the desired ad-
justments may be maintained.

The cresshedd is moved dlong the gate body by a shaft
39 that is adjustably connected fo the crosshead such
as by nuts 4¢ and 41 in the manner shown in Fig. 3.
Hydraulic means or electrical means may be employed
to move the shaft and crosshead in the desired gate-open-
ing or gate-closing direction, and as will be apparent to
those skilled in the art, this operation can be coordinated
with the other operations to be performed during the
operating cycle of an automatically operating centrifugal
machine.

In order that the gate closure may bear snugly against
the end face 2ia under a desired pressure, means are
provided between the crosshead 29 and the gate closure
by which to regulate the pressure of the gate closure
against the end face. For example, four adjustable de-
vices, which are shown generally at 42, are carried by
the body portion 34 of the crosshead, each of these devices
including 4 tubular member or slesve 43 threaded into a
suitable tapped bore located in a boss 44 on the cross-
head body. Accommodated in each sleeve is a com-
pression spring 45, and a small washer 46 is located upon
each spring to be pressed by the spring against the bot-
tom of the slide plate. These washers contact flat sur-
faces 47 on theé bottom of the slide plate so that there is
no rigid connection that would interfere with a degree of
relative motion between the crosshead and the slide plate.
Located on the lower portion of each sleeve 43 is a head
48 that makes it possible for the compression of the
spring contained within the sleeve to be adjusted by
means of a wrench. In this arrangement, the gate closure
is at all times held against the end face under constant
pressure, except when it is wedged or clamped in closed
position under greater pressure, as hereinafter described.
Syrup consequently is hindered from seeping bétween the
gate and the end face and later cooling off to form sugar
crystals which would interfere with proper sliding move-
ment of the gate,

Referring now to the clamping feature of this appara-
tus, horizontally elongated wedges 49 are secured to the
inturned end portions 35 of the crosshead 29, each wedge
having a lower surface 49¢ to cooperate with a similarly
tapered surface 33 on the upper portion of the gate body
17. Although the crosshead is supported throughout the
greater part of its travel along the gate body by the bear-
ing strips 36 sliding along the- longitudinal bearing sur-
faces 30, this is not the case after the crosshead has moved
a sufficient distance along the gate body to move the gate
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closure into the outlet closing position. By the time
that the crosshead hds moved the gate ¢losure to such
position, any further movement of the crosshead causes
the tapered surfaces 49q of the crosshead to move up
along the surfaces 33 of the gate body. The crosshead
is raised somewhat with respect to the gate body because
of such contact of the tapered surfaces, thereby clamping
the gate closure tightly up against the end face 21. For
best results, the angle of taper of the surfaces 23 and 4Sa
is approximately 2°, which insures a strong wedging effect
that holds the gate lockéd once it has been wedged tightly
in the closed position. The details of the tapered sur-
faces are best seen in Fig. 4.

A substantial part of the crosshead wedging action
takes place by means of motion of the crosshead inde-
pendent of the gate closure afier the gate closure has been
moved to the ouilet closing position. This independent
motion of the crosshead is made possible by the fact that
the crosshead is fi6f positively connecied fo fhe gate
closure, but rather the body portion 34 of the crosshead
is located between front and rear abutments 58 and 51,
respectively, formed in the Botfom of the gate closure.
The longitudinal spacing betwéen the front and rear abut-
ments i$ greater than the width of the crosshead body,
forfning 4 lost-mdtion connéction.

The lost-motion cornection beétween the crosshead and
gate closure servés several important functions in addition
to' permitting the crosshead to be moved to the wedged
position indépendéntly of the gate closure. One of these
additional functions i§ that in which the crosshead is uti-
lized to i6oseén the closute from any tendency to stick to
the end face as a ¢onséquence of possible crystal and
syrup deposits o1 thé moving surfaces. As the cross-
head is moved in the gate-opening direction away from
the wedged position, the lost-motién connection allows it
to move along the bottom of the gate closure until it
impacts against the réaf abutménts 51, After the gate
has been loosened by the crosshead, then the crosshead
can move the gate closufe into the open position by con-
tianed contact with the abiitments 51.

When the gate closiife is t6 be réturned to the closed
position, the ¢rosshead dogs not move with respect to
the closure so as to strike the forward abutménts 58 until
after the closure has réached the outlet-closing position.
This is becatise of the presence of pawls 52 rotatably
miounted upon pins 53 attached to the side edges of the
gate closure. The pawls are réesponsible for maintiining
a spaced rélation bétween the forward edge of the cross-
head and the forward abutments 58 until such time as the
closure has reachied the closed position. Upon the clo-
sure reaching such a position, the pawls are permitted
to rotate upwardly into recessés 54 so as to be out of
the path of movémeént of thé crosshead, and . thiis to per-
mit the ctosshead to be mioved into the wedged position.

The upper pottions 55 of the pawls slide along the
guides 27 as the clostire i$ moved in the closing direction,
vl they réach the récesses 54. The recesses are so lo-
cated on the bottom side of guides 27 as to réceive the
upper portions 55 of thé pawls when the closure has
reached the outlet closing position.

‘The pawis 52, in effect, formi an interlock befween the
gate closure 22 and the gate body that prevents, in the
first instance, any motion on the part of the gate closure
when the crosshead is moved in the gate-opening direc-
tion away from the wedged position. When the cross-
head is'in the wedged position, the crosshead body 34 rests
beneath thé pawls so as to hold them in the upward or
locking position. Since the gate closure is prevented by
the presence of theé pawls within the recesses 54 from
sliding along the gate body, when the crosshead is moved
in the opening direction toward the right in Fig, 2, it
moves relative to the closuré. Then; when the crosshead
has moved away from the position directly under the
pawls, the pawls are permitted to rotate downwardly out
of the recesses 54, thus to allow the gate closure now to
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be moved in the opening direction directly by the cross-
head.

The pawl mounting pins 53 are mounted in bosses 57
on the side edges of the gate closure, and are accessible
through openings 60 in the end portions 35 of the cross-
head. FEach pawl is held against rotation upon its mount-
ing pin such as by a set screw 58, whereas the inner end
of the mounting pin is rotatable in its respective boss 57.

According to this invention, a drip-catching pan 59
is provided beneath the gate closure to prevent drippings
or other material from falling from the gate into the
basket or onto the machine after the loading operation
has been completed. * This pan is secured to the bottom
of the crosshead 29 and is movable by it relative to the
gate closure 22 to and away from a drip-catching posi-
ticn in which the forward edge 61 of the drip pan ex-
tends beneath the forward edge 62 of the gate closure.
The pan 59 is somewhat larger in area than the gate
closure 22, so it is effective to catch drippings at what-
ever portion of the closuré they occur. The pan pref-
erably is made from sheet metal, and can be removably
secured to the crosshead such as by thumb bolts 63 that
are threaded into tapped holes appropriately placed in
the crosshead.

In the position shown by full lines in Fig. 2, gate clo-
sure 22 is in the closed position, and the drip-catching
pan is so located as to catch drippings that fall from
the forward edge 62 of the closure. This position of the
pan is designated position A. Just before the gate
closure is to be opened, the pan is to be retracted with re-
spect to the gate closure to a position in which the pan
no longer extends beyond the forward edge 62. This lat-
ter position of the pan with respect to the closure is
shown in phantom lines in this figure, and is designated
position B. After the pan has been retracted, the closure
is to be moved to its open position, so as to dispense some
of the material contained in tank 11. The open position
of gate closure is shown in phantom lines at the right
hand side of Fig. 2. Then, after the dispensing operation
has been completed and the gate closure reclosed, the
pan is returned to the drip-catching position beneath the
forward edge of the closure. Such independent motions
of the closure and pan are necessary in order to prevent
the material that flows from the supply tank from pouring
directly into the pan 59 instead of falling into the basket
13 of the centrifugal machine.

The lost-motion connection between the crosshead and
the gate closure permits such a coordination of move-
ments of the pan with respect to the gate closure. By
having the pan 59 movable with the crosshead 29, as the
crosshead moves independently of the gate closure from
the position contacting the front abutments 50 to the posi-
tion contacting the rear abutments 51, the drip-catching
pan is moved from its drip-catching position to its re-
tracted position, and correspondingly, when the crosshead
moves into its wedged position, it moves the pan back to
the drip-catching position.

‘As shown in Fig. 1 of the drawing, the gate closure
22 and the gate body are placed at an angle with respect
to the centrifugal in such a'manner that while the gate is
essentially operable in the horizontal direction, the gate
closure itself is in a plane that makes an acute angle
with the horizontal. The drip-catching pan 59, which is
located beneath the gate closure, is also disposed at a
similar angle with respect to the horizontal, and as a re-
sult, the drippings or other material that fall from the
gate closure or the outlet are caught by the pan and al-
lowed to flow to the lower side portion thereof. A pour-
ing lip 64 is formed along the lower side edge of the pan
and because of the substantial slope of the pan, the drip-
pings flow along the inside of the pan to the pouring lip
under the influence of gravity. An orifice 65 of pref-
erably oblong shape is provided in the curb top 14 di-
rectly below this pouring lip so that the drippings can
be received inside the curb of the machine, where they
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6
are allowed to flow across the top outside portion of the
basket 13 and from there into the bottom of the curb.

1t will be understood that the new features herein dis-
closed and set forth in the appended claims may be em-
ployed in ways and forms different from those in the pre-
ferred embodiments described above and illustrated in
the drawings, without departing from the contributions
of this invention.

What is claimed is:

1. In a loading gate for delivering material from a
downwardly opening outlet, including a hollow gate body
adapted to form the end of said outlet, said body having
an end face surrounding said outlet and extending hor-
izontally to a side thereof, a gate closure fitting said face
and movable therealong to and away from a position in
which it closes said outlet, and operating means for so
moving said closure, said closure forming a delivery open-
ing bordered by its forward edge as it is moved away
from said position, a drip-catching pan disposed beneath
said closure and normally extending forwardly beyond
said forward edge when said closure is in closed position,
said pan being movable with said operating means, and
said operating means comprising a.lost motion connec-
tion with said closure whereby said operating means is
operative to retract said pan away from said forward edge
prior to moving said closure away from closed position.

2. In a loading gate for delivering material from a
downwardly opening outlet, including a hollow gate body
adapted to form the end of said outlet, said body having
an end face surrounding said outlet and extending hor-
izontally to a side thereof, a gate closure fitting said face
and movable therealong to and away from a position in

“which it closes said outlet, said closure forming a delivery

opening bordered by its forward edge as it is moved away
from said position, and a drip-catching pan disposed be-
neath said closure and normally extending forwardly be-
yond said forward edge when said closure is in closed
position, means for moving said pan from its normal
position to a position in which it is retracted away from
said forward edge, and means operative for moving said
closure away from closed position only when said pan is
in its retracted position, the drip-catching surface of said
pan being larger in area than and normally extending
horizontally beyond all the edges of said closure, said pan
being substantially horizontal in the direction of its move-
ment but being sloped to one side and forming a pouring
lip along its lower side edge to discharge drippings there-
from.

3. In a loading gate for delivering material from a
downwardly opening outlet, including a hollow gate body
adapted to form the end of said outlet, said body having
an end face surrounding said outlet and extending to a
side thereof, a gate closure fitting said face and movable
therealong to and away from a position in which it closes
said outlet, said closure forming a delivery opening
bordered by its forward edge as it is moved away from
said position, a drip-catching pan disposed beneath said
closure and normally extending forwardly beyond said
forward edge when said closure is in closed position, lock-
ing means normally operative to hold said closure posi-
tively in closed position, a motivator for operating the
gate, and respective means responsive to the gate-opening
movement of said motivator first to retract said pan to a
position away from said forward edge, then to render said
locking means inoperative, and then to move said closure
away from closed position.

4, In a loading gate for delivering material from a
downwardly opening outlet, including a hollow gate body
adapted to form the end of said outlet, said body having an
end face surrounding said outlet and extending to a side
thereof, a gate closure fitting said face and movable there-
along to and away from a position in which it closes said
outlet, said closure forming a delivery opening bordered
by its forward edge as it is moved away from said posi-
tion, a drip-catching pan disposed beneath said closure
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and normally extending forwardly beyond. said. forward
edge when said closure is.in closed position, lacking means
normally operative to hold said closure positively in closed
position, a motivator for operating the gate, respective
means responsive to the gate-opening' movement of said
motivator first to retract said pan away from said forward
edge, then to-render said locking means inoperative, and
then to move said closure away from closed position, and
means responsive to the gate closing' movement of said
operating means for first moving said clesure to closed
position, then reactivating said locking means and then
returning said pan to its normal position.

5. In a loading gate for delivering material from a
downwardly opening outlet, including a hollow gate body
adapted to form the end of said outlet, said body having
an end face surrounding said outlet and extending to a
side thereof, a gate closure fitting said face and movable
therealong to and away from a position in which it closes
said outlet, said closure forming a delivery opening
bordered by its forward edge as it is moved away from
said position, a drip-catching pan disposed beneath said
closure and normally extending forwardly beyond said
forward edge when said closure is in closed position, lock-
ing means normally operative to hold said closure posi-
tively in closed position, a motivator for operating the
gate, respective imeans responsive to the gate-opening
movement of said motivator first to retract said pan away
from said forward edge, then to render said locking means
inoperative, and then to move said closure away from
closed position, and means responsive to.the gate-closing
movement of said motivator for first moving said closure
to closed position, then reactivating said locking means,

and then returning said pan to its normal position, said’

means responsive to said gate-closing movement compris-
ing a movable part of said locking means.

6. In a loading gate for delivering material from a
downwardly opening outlet, including a hollow gate body
adapted to form the end of said outlet, said body having
an end face surrounding said outlet and extending hor-
izontally to a side thereof, a gate closure fitting said face
and movable therealong to and away from a position in
which it closes said outlet, a crosshead for so moving said
closure and connected thereto by a lost-motion conpec-
tion, said closure forming a delivery opening bordered by
its forward edge as it is moved away from said position,
locking means operated by the coatinued lost-motion of
said crosshead, after said closure has been moved to the
closed position, to lock said closure against movement
along said face, and a drip-catching pan disposed be-
neath said closure and normally extending forwardly be-
yond said forward edge when said closure is in the closed
position, said pan being movable with said crosshead, said
crosshead being operative in its gate-opening movement
first to retract said pan away from said forward edge, then
to unlock said locking means, and then to move said clo-
sure away from closed position.

7. In a loading gate for delivering material from a
downwardly opening cutlet, including a hollow gate body
adapted to form the end of said outlet, said body having
.an end face surrounding said ocutlet and extending hori-
zontally 10 a side thereof, a gate closure fitting said face
and movable therealong to and away from a position in
which it closes said outlet, a crosshead for so moving
said closure and having a lost-motion connection there-

10

—
o

20

25

30

35

40

45

50

55

60

with, said closure forming a delivery opening bordered
by its forward edge as if is moved away from closed
position, a drip-catching pan, disposed beneath said
closure and normally, extendmg forwardly beyond said
forward, edge when, said closure is in closed position, said
pan being mounted for movement with said crosshead
and being retracted away from said forward edge by
backward lost motion of said crosshead lockin pawls
closure, fixed means on sard body havrng elements coop-
erating with parts of said pawls to lock said closure in

s,alcl cros_shead m a forward par_t of th_e lost motion of
said crosshead to hold said pawls in locking position, said
elements being released ata backward limit’of such lost
t;on untrl said dr1p pan is retracted ‘away from said
forward edge.
8. In a loading _gate. for delivering material from a
itlet, including a gate body
adapted to form the end of sa1d outlet, said body having
an end face surrounding said outlet and extending hori-
zontally to a side thereof, a gate closure fitting said face
and movable therealong to and away from a position in
which, it closes spid outlet, a crosshead for so moving
said closure and having a lost-motron connection there-
with, said closure forming a delivery opening bordered
by its forward edge as it is moved away from closed
position, a drip-catching pan disposed beneath said
closure and normally extending forwardly beyond said
forward edge when said closure is in closed position, said
pan being mounted for movement with said crosshead
and being retracted away from said forward edge by
backward lost motion of said cross-head, locking pawls
pivotally mounted upon opposite side margins of said
closure, fixed means on said body having elements coop-
erating with parts of said pawls to lock said closure in
closed position, said pawls having elements engaged by
said crosshead in a forward part of the lost motion of
said crosshead to hold said pawls in locking position,
said pawl elements being released at a backward limit of
such lost motion, whereby said closure is locked in closed
position until said drip pan is retracted away from said
forward edge, said pawl elements lying in the path of
forward movement of said crosshead to obstruct the
forward lost motion thereof when said closure is away

by the forward movement of said crosshead first to Te-
turn said closure to closed position and then to return
said pawls to their locking position as said drip pan is
returned to its normal position.

9. A loading gate as described in claim 8; said body
having gnide rails at opposite sides thereof extending
backwardly therefrom, the ends of said crosshead com-
prising arms extending transversely over and riding on
said rails, and said locking elements comprising recesses
formed in lower faces of said rails to receive the locking
parts of said pawls when said closure is in closed posi-
tion.
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