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PATENT OFIFICI.
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No. 822,5668.

Specification of Letters Patent.

ratented June 5, 1906,

" Application filed August 4,1905. Serial No. 272,749,

Yo all wlom (& may concerii .

Be it known that 1, Kruis Bryax ANDER-
soN, a citizen of the United States, residing
at Demopolis, in the county of Marengo and
State of Alabama, have invented new and
wsoful Improvements in (ake-Forming Ma-
chines, of which the following is a specifica-
tiom. .

This invention relates to ealke-forming ma-
chines. .

The invention may be advantageously
used in several connections, one of which is
for molding cotton-seed meal into akes pre-
paratory to expressing oil therefrom. By
ihe machine 1 can form these cakes with ra-
pidity and uniformity. ‘

The invention includes other objects and
advantages which, with the foregoing, will be
set forth at length in the following descrip-
tion, while the novelty of said invention will
be included in the claims succeeding said de-
seription.

In the drawings accompanying and form-
ing a part of this specification I illustrate a
form of embodiment, of the invention which
T will set forth in detail in the description to
enable those skilled in the art to practice the
invention.

In the drawings, Figure 1 is a side eleva-
tion. Fig. 2 is a longitudinal sectional ele-
vation. Fig. 3 is a front elevation. Fig. 4
is a rear elevation of a machine including my
invention: Fig. 5 is a detail perspective
view of the valve. Fig. 6 is a sectional de-
tail perspective view of the valve-casing.

Like characters refer to like parts through-
out all the figures of the drawings.

The framework involves in its make-up a
base or bed, as 2, and side members, as 3, Tis-
ing therefrom. These parts may be united
together in any desirable manner—for ex-
ample, by bolts.

To supply the cotton-seed meal to & charg-

ing or feed device for the cake-forming mech-'

anism, any suitable means may be provided.
For this purpose I have shown a hopper 4.
The hopper 4 is represented as being in two
suitably-connected sections, the lower of
which may, as shown, be made integral with
the plates 5, which extend rearward there-
from and which are provided at their rear
ends with downwardly-offset- portions, as 6,
resting upon a table, hereinafter described,
extending between and supported by the
members 3. The two offset portions may be
fastened to the table in any desirable way, as

‘lower toggle member.

by bolts. Extending laterally from the plates
5 are shown partial sleeves 7, the parts being
ordinarily made integral. In fact 1 may
cast with said plates the platen 8, hereinafter
more particularly deseribed.  In order to
more securely uphold the hopper, the two
plates 5, and the parts associated therewith, L
represent columns, as 9, rising from the base.
The feet of these columns are stepped in bear-
ings upon the hase and they extend near their
heads through the partial sleeves 7, the latter
resting upon annular shoulders upon the col-
umns. . Surrounding the columns above the
partial sleeves 7 and threaded thereon are
nuts, as 10, the said nuts bearing against sald
partial sleeves.

The platen 8, to which 1 have briefly al-
luded, constitutes part of the cake-forming
mechanism, the other part thereof consisting
of a box or tray, as 11, movable with respect
to the platen and the sides of which are open,
so that the end portions of the press-cloth
can hang down from said sides. The box or
tray in which the cake is really formed is sup-
ported upon an oscillatory swinging carrier
consisting in the present case of comple-
mental levers 12, arranged in parallelism and
for up-and-down motion. The fulcrum for
these levers is denoted by 13.and consists of a
shaft extending transversely of the machine
and supported by the frame members 3 near
their upper rear corners. The box or tray 11
is fastened, as by bolts, to upwardly-extend-
ing portions at the free or forward ends of
the two levers, bolts serving as a simple
means to unite the box and levers. The box
and the two levers present a structure of sub-
stantially yoke form.

To impart the working or up stroke to the
box or tray 11, whereby it will be caused to
approach_the platen 8 to form the mass of
meal in the box into the necessary compact
state, I show a toggle, the upper member be-
ing denoted by 14 and the lower by 15. The
upper toggle” member is practically of H
form, its side branches being suitably jointed
to the under surface of the box or tray near
the opposite sides thereof. The lower tog-
gle member is_substantially of H form, its
side branches being connected to the side
branches of the upper toggle member by a
shaft, as 16, which shaft also extends through
an arm, as 17, extending upward from the
The latter is jointed

0o

05

0

75

8o

85

90

95

I10C

125

I10

to bearings in some suitable way upon.the .

upper side of the base. As the toggle is



.~

- straightened, as will héreinafter more pa.-

10

5

20

25

30

35

40

45

ticularly appear, the box or tray 11 is ele-

vated, and by reason of the toggle described

I apply equal pressure thereto” throughout
its entire extent. I produce, in effect, a dou-
ble toggle operatively connected, the result be-
ing that the cake formed is of absolutely uni-
form thickness, which is a feature of consider-
able importance. In addition to this the
togele described possesses unusual strength.
The platen 8 has its under side or working
face upon a slant or angle, by virtue of which
1t can secure proper uniform compression of
the mass in the box as the latter approaches
upon an angle the platen, the latter entering
the box when the upper working stroke of
the latter is completed. In view of the fact
that the box is upon an oscillatory carrier I
can secure a high degree of compression with-
out undue power, although by a toggle mech-
anism such as that described I can secure a
high degree of compression, the compression
by virtue of the mechanism hereinafter de-
scribed for straightening the toggle progres-
sively increasing as the box or tray 11 rises.
When the box or tray 11 is in its charge-re-
ceiving or ineffective position, the toggle
composed of the members 14 and 15 will be
flexed, as indicated in Fig. 1, said box or tray
11 at this time resting upon the upper for-
ward side of the framework or side members
3 thereof. When the actuating agent for the
toggle mechanism is thrown into action, the
toggle will be at once straightened, so that

the box or tray will be elevated upon an arc

struck from the center of the two levers 12,
the latter being of course swung upward.
When the toggle members are nearly
straight, the platen will enter the upper open
side of the box or tray, and as the final move-
ment of the toggles toward their straight-

ened relation is continued the mass in the box:

will begiven a powerful and uniform pressure,
80 as to dp_roperlfy compact the cake into the
desired density for subsequent advantageous
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50

55

60

65

Extending between the tops of and suit-
ably associated with the side members 3 of
the framework is a stationary table, as 18,
the forward side of which (and upon which
forward side a charging device, as 19, recip-
rocates) constitutes the effective portion, a
cylinder, as 20, being set into a longitudinal
groove located to the rear of the hopper 4.
The cylinder is fastened in place in any de-
sirable way. The charging device is sl}qrown
as consisting of a rectangular box open at its
top and bottom and which when in its rear-
ward position, as indicated in Fig. 2, has its
opening registering with the outlet of the hop-

er 4, so that material can descend from the

opper into the charging device and onto the
effective portion of the table, which effective
portion, as will be understood, is horizon-
tally disposed.

823 568

InTFig. 1 the ]l)arts are represented as being
in their normal positions, the cake box or
tray 11 resting upon the framework and the
charging device 19 beingin its backward posi-
tion, in which position it is also represented
in Fig. 2. Insaid Figs. 1 and 2 it will be un-
derstood that the charging device is full of
meal and that the tray is in its normal posi-
tion, as shown in said Fig. 1. It should be
stated at this point that when the tray or hox
11isin its normal position its upper edge is in
the plane of the upper edge of the table. It
therefore follows that when the charging de-
vice is advanced with the box or tray in its
normal position the contents of said charging
device will be pushed along the forward side
of the table and into the tray, so that when
the charging device has completed its work-
ing stroke it will have supplied to the box or
tray 11 a mass of materia{)sufﬁcient to form a
cake of the requisite size. As the charging
device is moved rearward it sweeps off sur-
plus material and smooths off the top of the
mass in the box or tray 11. Extending rear-
ward from the upper rear side of the charging
device and of equal width therewith is a cut-
off 21, horizontally disposed. When the
charging device is moved forward, the cut-off
iscarried under the delivery end of the hopper
4, 50 as to prevent material therein dropping
therefrom onto the table 18 when the charg-
ing device is forward of its normal position.
The cut-off 21 is operative throughout the
entire movement of the charging device. Ex-
tending downward from the opposite sides of
the cut-off 21 are flanges, as 22, provided with
ribs, as 23, adapted to traverse grooves in the
guide-plates 24, fastened to and rising from
the side members 3 between their front and
rear ends. The ribs and grooves may be of
dovetailed form, if desired.

It will be remembered that I have men-
tioned briefly a cylinder 20. In this cylinder
is mounted for reciprocatory movement a
piston 25, the rod 26 of which is shown as
connected with the charging device 19. The
piston 25 is shown as being at the end of its
rear stroke in Fig. 2. When it is propelled

forward to the limit of its movement, the

charging device through the intermediate
rod is advanced so as to carry a mass of meal
into the cake-box or tray '11. When the

piston is returned to its primary position, in

which it is shown in Fig. 2, it returns the
charging device to a place under the hopper,
so as to receive a fresh supply of meal. I
will describe hereinafter means for supplying
steam to the cylinder to cause the bac]g—and-
forth motion of the piston therein. I might
state at this point that the agent for operat-
ing the piston 25 back and forth may be of any
suitable kind. 1 find steam to be'a satisfac-
tory medium for such’ ({)urpose and for also
operating in a forward direction a second
piston, as 27, movable back and forth in a
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‘tral perforation in it and also
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second eylinder, as 28, shown located below
the first-mentioned cylinder. The eylinder
28, however, is mounted for rocking motion,
it -having at its opposite sides trunnions or
stub-shafts, as 29, supported for rocking mo-

tion by bearings upon the base 2 of the ma--

chine.. The rod for thesecond piston is des-
ignated by 30, and it is connected with the
toggle hereinbefore described at the joint of
the two members 14 and 15 thereof. The
shaft 16, which connects said toggle mem-
bers, is shown as extending through the outer
end of the piston-rod 30 for such purpose.
By virtue of the mounting of the lower cyl-
inder in & swinging manner the same can be
bedily elevate(%f as the toggle composed of
the members 14 and 15 is being straightened
by the power of the advancing piston 27, so
that in this way the progressively—increasing
pressure upon the mass in the box or tray is
assured as the said toggle straightens. The
piston 27 in the present case is moved only
in a forward direction-by steam or an equiva-
lent fluid, while the piston 25 is moved 1n op-
posite directions by such agent, be it steam
or its equivalent.

The piston 27 is shown as retracted by
spring means, a single spring 31 being shown
for the purpose. This spring encircles the
rod 30 and bears at one end against the cap
31/ and at its opposite end against a collar 32,
fastened to the rod 30. The cap 31’ is repre-
sented as fastened to a tube or cylinder 33,
having a closed inner end, which 1s fastened
to one end of the cylinder 28. The closed
end of the tube or cyinder 33 constitutes
really the inner or forward head of the cylin-
der 38, and the rod 30 extends through a cen-
through an
alined perforation in the cap 31". ‘When the
piston 27 is moved forward and it is shown
as occupying its extreme forward position in
Fig. 2, 1t,

the toggle, composed of the two members 14

‘and 15, so as to secure the elevation of the

box or tray 11. As the piston is moved for-
ward it places the spring 31 under compres-
sion, the maximum ~compression being
when the piston is at its extreme
forward position. When, therefore, steam
is exhausted from back of the piston 27 the
spring by relaxing returns the piston to its
original position, the toggle being flexed by
the power of the spring. As soon as the tog-
¢le is flexed the box or tray can fall by its
weight, augmented by the weight of the le-
vers against the frame, thereby aiding -the
spring. The downward movement, how-
ever, of the box or tray is checked, and I will
describe the means illustrated for securing
this advantageous result. The collar 32, in
addition to serving assuch, also serves as an
auxiliary piston, for it will be seen that it
traverses the inner surface of the auxiliary
cylinder or tube 33 as the piston 27 moves

as will be understood, straightens-

3

back and forth. The said auxiliary eylin-
der or tube 33 has an opening controlled by
an inwardly-opening check-valve 34, said
cylinder or tube 33 also having an air-vent
35, serving its customary purpose. ‘As the
piston 27 1s moved forward the collar or pis-
ton 32 will be simultancously advanced, and
when said collar or piston has uncovered the
opening controlled by the check-valve said
collar or piston draws into the auxiliary cyl-
inder or tube 33 air, which air is utilized to
check the return movement of the piston or
collar 32 and necessarily of the parts which
move therewith, one of which is the box or
tray, as will be evident. The vent 35 pro-
vides for the discharge of air from the auxil-
iary cylinder 33 in a slow manner, so that the
checking action indicated is assured.

In the form of the device illustrated I show

"a single valve for controlling the supply of

steamn to and the exhaust thereof from both
cylinders 20 and 28.  The valve represented
for the purpose is designated by 36, it being
of the disk form, and being mounted for turn-
ing movement in & casing, as 37, mounted in
some fixed manner upon a flange depending
from the rear of the table 18. The valve is
shown provided with a head 38, connected
therewith by a neck,and arranged to turn in
a Tecess in the inner wall of the casing. By
the construction described the valve is bal-
anced, for steam fills the casing in the space
between the valve and its head 38. I have
shown a stem 39 as extending forward from
the head the entire length of the machine
and as having at its extreme forward end an
operating device, such as-a hand-crank or
lever 40, fastened thereto in any desirable
way. The said stem near its extreme for-
ward end is supported by a bearing-sleeve 41
extending outward from a plate 42, fastened
to the forward side of the framework or to a
cross-plate connecting the upper forward
sides of the frame members 3, as clearly
shown in Figs. 1, 2, and 3.

In the outer wall of the valve-casing 37
are four ports 43, 44, 45, and 46. From the
port 43 a pipe 47 extends and leads to the
outer end of the cylinder 20. From the port
44 a pipe 48 leads to the forward or inner end
of said cylinder. From the port 45 a pipe 49
leads to the front end of the cylinder 28.
From the port 46 the pipe 50 extends and
opensinto the atmosphere. The valve moves
through half of a circle, its limits of motion
being indicated when the hand-crank 40
strikes diametrically opposite pins, as 51 and
52, on the disk 51 rigid with the bearing-
sleeve 41. The disk and sleeve may be read-
ily made integral. The crank is shown in
Fig. 3 as being in its normal position. When
it is swung down to the left in said figure
and strikes the stop 51 and then returned;
the charging device 19 will during such nio-
tion be first moved forward and then back-
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ward. When the crank is swung downward
to the right and onto the stop-pin 52, the pis-
ton 27 is operated so as to secure the forma-
tion of a cake from the mass of meal in the
box or tray 11, as previously indicated. The
three ports 43, 45, and 46 are equal distances
from the center of motion of the valve. The
port 44 is nearer said center, however, and
the reason for this will hereinafter appear.

Extending through the valve are two ports
54 and 55, the port 54 being the same dis-
tance from said center as the ports 43, 45,
and 46 and the port 55 being the same dis-
tance from said center as said port 44. The
reason for this will hereinafter appear. In
the inner face of the valve are formed two ex-
haust-channels 56 and 57. The exhaust-
channel or passage’ 56 consists of two con-
centric portions 56* and 56°, connected by a
substantially radial neck. The portion 562
is upon a greater radius than the portion 56Y,
but is of the same radius as the channel 57
and is also the sanre distance from the center
of motion of the valve as the ports 43, 45,
and 46. Theportion 56°isthesame distance
from the center of motion of said valve as the
port 44.

It will be assumed that the tray or box 11

-1s resting upon the framework, that both
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cylinders 20 and 28 are free of steam, and
that the charging device 19 is in its back-
ward position full of meal and under the
supply-hopper 4. To charge the box or tray
with a supply of material, the hand-crank 40
will be swung down to the left, in Fig. 1, until
it strikes the stop-pin 51. This will bring
the port 54 in the valve 36 into register with
the port 43, whereby steam from the valve-
casing can flow into the pipe 47 to be sup-
plied to the rear or outer end of the upper
cylinder 20. When steain enters said cylin-
der, the piston 25 theérein is advanced to its
extreme forward position, so as to through
the rod 26 move the charging device to a po-

sition over the box or tray in order to suﬁ)l .

the latter with a mass of material from whic

a cake may be subsequently formed. When
the crank 40 is upon said stop-pin 51 and
when the ports 54 and 43 are in register, one
end of the portion 56" of the compound ex-
haust channel or passage 56 will be in com-
munication with the port 44, while the por-
tion 56 of said channel will extend across
the port 46, so that the cylinder 20, forward
of tﬁe piston 25, will be in uninterrupted
communication with the atmosphere to per-
mit the free advance motion of the piston
therein. When the crank reaches a point
midway between the stop-pin 51 and its ver-
tical position, the port 55 will be put into
register with the port 44, so that steam can
pass from the valve-casing into the pipe 48
and enter the inner or forward end of the
cylinder 20 and forward of the piston 25
tgerein. Simultaneously the greater radial

!
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portion 56® of the compound exhaust-chan-
nel will bridge the ports 43 and 46, so-as to
‘permit the piston to be driven rearward by
the live steam entering the cylinder by way
of the pipe 48. The exhaust-steam to the
rear of said eylinder will enter the pipe
47, then the portion 56* of the compound
channel 56, then the port. 46, and fina ly the
exhaust-pipe 50. It will therefore be evi-
dent that as the crank swings down and is
-returned the piston 25 is moved forward and
then backward in its cylinder 20 ‘and that
the exhaust is properly taken care of, what
is one supgly—pipe at one time being at the
next period an exhaust-pipe.

It will be assumed that the piston 25 has

been moved forward and then back to charge
the box or tray 11 with a supply of meal.
To form the meal into a cake, it 1s necessary,
as previously indicated, to elevate the box or
tray so that the mass of material therein will
be carr'ed against the platen 8. To secure
the elevation of the tray or box 11, the crank
40 is swung down toward the right in Fig. 3
until it strikes the pin 52. This will put the
port 54 in register with the port 45, so that
steam can flow from the valve-casing 37 into
the {)ipe 49 and can enter the forward side of
the lower cylinder 28 to drive the piston 27
therein forward. When the crank is moved
to'its vertical position from off the pin 52
and when it has moved half the distance, the
exhaust-channel 57 will be caused to bridge
the ports 45 and 46, so as to permit the
steam back of the piston 27 to flow out of the

ipe 49 into the channel 57 into port 46, and
Enally into the pige 50, where it can reach
the atmosphere. It will be understood that
as soon as either one of the ports 54 or 55 is
moved out of register with any of the ports
43, 44, and 45 the supply of steam to said

ortsis at once cut off. ~ Ordinarily a cloth is
B;Lid in the tray or box 11 with equal lengths

of the ends hanging down, the meal being fed .

onto this cloth by the charging device.

As previously stated, I have set forth in
detail the construction of the machine illus-
trated in the drawings for the purpose of en-
abling those skilled in the art to practice the
invention. It will be obvious that material
variations as to a number of features may be
made within the scope of my claims. At op-
posite ends of the cylinder 20 I show by-pass

pipes, as 60, each equipped with a check-
This construction provides for the

valve.
cushioning of the piston 25 when the same is
substantially at the opposite ends of its
stroke, whereby injury to the part 19 will be
prevented.

Having thus described the invention, what
I claim is—
. 1. In a machine of the class described,
cake-forming mechanism involving a mov-
able member, an oscillatory carrier for said
movable member, and means for actuating
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’

the latter said carrier being supported inde-

pendently of said actuating means.

2. In a machine of the class described,
cake-forming mechanism involving a mov-
ably-mounted member, a pivotally-mounted
swinging device for earrying said niovable
member, and means for actuating the latter
said carrier being supported independently of
said actuating means, '

3. In a machine of the class described,
cake-forming mechanism involving a mov-
ably-mounted member, a pair of levers sup-
ported by the framework of the machine, for
carrying said movably-mounted member and
conneeted by it, and means for actuating
said movably-mounted member.

1. In a machine of the class described,
cake-forming mechanism involving a mov-
ably-mounted member, a carrier for said mov-
ably=mounted member supported for oscilla-
tion by the framework of the machine, and a
togele for actuating said movably-mounted
member to form a cake. :

5. In a machine of the class described,
-ake-forming mechanism involving a mov-
ably-mounted member, an oscillatory carrier
for the said movably-mounted member, and
an actuating-toggle for said movably-mount-

“od member, comprising two elements, each

laterally separated and operatively connect-

~ed, one of the toggle elements being connected
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with the under face of the movably-mounted
member near the opposite sides thereof.

6. In a machine of the class described,
cake-forming mechanism involving a platen
and a tray, adapted to move toward and
from the platen, an upper toggle member of
substantially H shape, the branches of which
are jointed to the under side of the tray near
the opposite ends thereof, and a lower sub-
stantially H-shaped toggle member connect-
ed with the upper one, a shaft constituting a
connection between the toggle members, the
transverse portion of the lower toggle mem-
ber having an upwardly-extending arm
through which said shaft passes, and means
for operating the toggle.

7. In a machine of the class described,
cake-forming mechanism involving a mov-
ably-mounted member, a carrier for the mov-
ably -mounted member supported for oscilla-

gle, one member of which is connected with
the movably-mounted member, a cylinder
supported for oscillation by theframework of
the machine, and a piston in the cylinder
adapted to actuate the toggle and thereby
th}e movably-mounted member to form a
cake.

8. In a machine of the class described,
cake-forming mechanism comprising a sta-
tionary platen and a movably-mounted tray,
the working face of the platen being upon a
slant, a carrier for the tray mounted to pre-
sent the tray angularly to the platen, a tog-

S

gle connected with the tray and for actuating
the 4ray to form a cake, & swinging cylinder,
and a piston in the eylinder to operate the
toggle to cause the latter to actuate the tray
in a direction to form a cake.

9. In a machine of the class described,
cake-forming mechanism, charging mechan-
ism therefor, fluid-actuated means for oper-
ating the cake forming and charging mechan-
isms in sequence, means for supplying a fluid

to said fluid-actuated means, and a single”

valve for controlling the supply of fluid to
and the exhaust of such fluid from the said
fluid-actuated means. RN

10. In a machine of the class described,
cake-forming mechanism involving a tray, a
toggle codperative with the tray, mechanism
for actuating the toggle to straighten it, a
hopper, a charging device located normally
under the hopper and capable of advancing
movement from said normal position to sup-
ply the tray with material, a cut-off device
for the hopper, connected with the charging
device, an& mechanisin for actuating the
charging device.

11. In a machine of the class described,
cake-forming mechanism involving a rela-
tively stationary platen, and a movably-
mounted tray, the working face of the platen
being upon a slant, an oscillatory carrier for
the tray, adapted to present the tray angu-
larly to the platen, and mechanism for mov-
ing the tray toward and from the platen.

12. In & machine of the class described,
cake-forming mechahnism involving a rela-
tively stationary platen and a movably-
mounted tray, the working face of the platen
being upon a slant, an oscillatory carrier for
the tray, adapted to present the tray angu-
larly to the platen, a toggle connected with
the tray, and mechanism for actuating the
toggle to move the tray toward and from the
platen.

13.. In a machine of the class described,
cake-forming mechanism involving a platen,
the working surface of which is upon a slant,
and a tray, a pair of parallel levers connected
by the tray and constituting a carrier there-
for, a toggle connected with the tray, and
mechanism for actuating the toggle to move
the tray toward and from the platen.

14. In a machine of the class described,
cake-forming mechanism involving a rela-
tively stationary platen and a tray or box,
means for charging the box with material, a
toggle connected with the box, a swinging
cylinder, a piston in the cylinder, a rod con-
nected to the piston and to the toggle at the
joint of the members thereof, means for ad-
mitting a fluid agent into the cylinder to ad-
vance the piston and cause the straighten-
ing of a toggle, a collar on _the rod, and a
spring acting against the collar, said spring
being adapted to be placed under compres-
sion on the working movement of the piston,
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whereby when the latter is freed of steam, the
piston will be returned to its retracted posi-
tion by the power of the spring.

15. In a machine of the class described,
cake-forming mechanism involving a platen
and a tray, the latter normally resting upon
the framework, a hopper to contain material,
a tuble under the platen, an open charging
device adapted to be moved back and forth
upon the table, and when in its backward po-
sition, to be supplied with material from the
hopper, and when moved forward to carry
the material within it over the table into the
tray, means for actuating the charging de-
vice, a cut-off for the hopper, movable into
its operative position as the chargin%1 device
is advanced, a toggle for operating the tray,
a swinging cylinder, a piston in the cylinder,
codperative with and adapted, on its advanc-

ing movement, to straighten the toggle and

" move the tray from its normal position, and

25

means for admitting a fluid agent into the
cylinder to cause the advance of said piston.

16. In a machine of the class described,
cake-forming mechanisminvolving two mem-
bers, one movable relatively to the other, a
charging device for the said movably-mount-

822,568

ed member, mechanism for actuating the
movably-mounted member and charging de-
vice, involving separate cylinders, pistons in
the cylinders, a casing having four ports, pipes
leading from two of the ports to tﬁeopposite
endsof one of the cylinders, pipes leading from
the third port to one end of the othercylinder,
a pipe leading from the fourth port to the at-
mosphere; a disk valve  adapted to move
against that face of the casing in which said
portsareformed and having two ports through
1t, adapted to register with the other ports,and
also having on one of its faces two concen-
tric exhaust-channels adapted to codperate
with said first-mentioned ports, one of the
channels being composed of two portions of
different radii and a neck connecting the
same, and manually-controlled means for ac-
tuating the valve.

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-
nesses.

ELLIS B. ANDERSON.

Witnesses:
W. 8. Provur,
L. C. Lowe.
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