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© . Specification forming part of Letters Patent No. 119,346, dated September 26, 1871.

‘Be it known that I, GEORGE W. GRADER, of

© . Memphis, in the State of Tennessee, have invent-
- ed a new and useful Improvement in Cotton-
*. . Presses, of which the following is a specification.:
- . My invention relates to that class of coiton-
“o . presses in which a steam-piston is made to act
. upon a rack working between cog-segments con-

 nected by rods to the follower of the press in

' suchamanner that the leverage will be increased

~ as the follower is drawn up. By this means.an

~ enormous force is developed near the termination
< of the stroke of the press; but with presses here-
©° tofore constructed upon this principle a great

has been experienced when, from ine-

- quality in the size of the bales to be compressed,
; ~or from'any other cause, the power of the press

~is barely sufficient to perform the worlk, it is

. found impossible to reach so near the termina-
. tion of the stroke that this large increase of lev-

-  erage will be available. - It thus frequently hap-

o ~ pens that the motion of a press is arrested be-

fore the piston has performed more than half

. its stroke; whereas, if it were near the termina-
. tion of the stroke an equal pressure of steam.

- would be amply sufficient to complete the work
- by reason of the increased leverage developed
- through the segments. A further difficultyin the
~ - class of presses referred to arises from the fact
~ that,in orderto insure a sufficient movementof the
- segments to avail themselves of their increased
' leverage near the termination of the stroke, it
 is usual to employ a cylinder of larger size than.
- is necessary at the beginning of the stroke, or
~~ with bales of comparatively small size. My in-
©vention consists in combining with. the platen or
. follower and cog-segments of a press of the con-
. struction referred to a plurality of engines, s0

" arranged that an engine of comparatively small

"~ diameter may be employed to impart the first |
. movement to the follower; and when this engme

~ has reached the limit of its power, or nearly so,

asecond engine may be brought into action with

~“sufficient force to insure the completion of the
o stroke to a sufficient ‘extent to render the in-

~ creased leverage of the segments available. L
e am thus enabled to use the steam in the most |

'~ economical manner, employing a large area of

. piston only when the work to be performed ren-
ders it necessary. Iprefer to construct the sup- nds _ _
plemental engine of larger diameter than that | head K,and formedat theirlower ends with hooks

by which the stroke is begun. I am thus en-
abled to bring into action four gradations of
power—iirst, by using the smaller cylinder alone;
second, by introducing steam to the larger cyl-
inder, in addition, and causing it to work ex-
pansively therein; third, by cutting off steam in
the smaller cylinder, so that it may work expan-
sively therein, in connection with the boiler-steam
in the large cylinder; fourth, by using boiler-

steam in both. I am thus enabled to apply any

amount of power required and at the same time
avoid waste by the application of unnecessary

force. My invention further relates to devices

by which the second or supplemental engineis

brought into action at the proper period; also,

to a peculiar construction and arrangement of
steam-valves adapted to my improved press.
~ Figure 1is a front view, partly in section, of
a press illustrating my invention. Fig. 2 1s a
vertical section thereof in a plane at right an-

oles to that shown in Fig. 1. Fig. 3 is a side

view thereof. Tig. 4 is a vertical section, on a

larger scale, of the combined steam-valves, the

line x 2, Fig. 5, indicating the plane section.

Tig. 5 is a horizontal section thereof on the line

y vy, Fig. 4. TFig. 6 is a vertical section, also on
a larger scale, of the cluteh and its accessories
employed to connect the second or supplemental
engine. Fig.7is a horizontal section thereof on
the line z 2, Fig. 6. . .
A A represent various parts of the frame of

“the press; B, the bed; C,the platen or follower;
1 DD, rods by which the said platen is drawn up.
The said rods are pivoted at d to segments K L,

which are provided with cogs e, and fulcrumed
at ¢ to the frame A. T represents a single-act-

ing steam-cylinder; G, its piston; H, the piston-

rod, the upper part of which constitutes a rack,

being provided with cogs h, gearing with the
cogs e of the segments E. The parts above de-
scribed may be constructed and arranged as they
commonly are in presses of this description,

which have been for many years in common use.

I represents the cylinder and J the piston of my
supplemental steam-engine, the piston-rod j of
which projects downward through a stuffing-box

in the cylinder-head, and is, at its lower end,

connected to a cross-head or slide, K, which

works on guide-ways L. M M are gibs, resting at

their upper ends in suitable bearings on the cross-
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are springs employed to press the valve-rods R
downward when they are released. It will thus
appear that if the lever % be moved in one direc-
tion the steam-valve Q will be opened; and if it
be movedinthe other direction the exhaust-valve
Q" will be opened, each being closed automatic-
ally as soon as the lever is permitted to move in
the other direction, and both being inclosed while
the leverisinits central or vertical position. It
will be understood that separate levers, u, each
controlling a system of exhaust and steam-valves
such as are represented in Figs. 4 and 5, are used
for each one of the engines ¥ and 1I.

A bale of cotton which is to be compressed be-
‘Ing placed upon the follower C, the steam-valve
of the engine I is opened, admitting steam to
the cylinder, and thereby elevating the follower
through the medium of the rack H and segments
E. At about one-half stroke, more oxr less, of
the lower engine If the head H’ strikes the cross-
head K, carrying it upward with the clutch M,
which action causes the jaws m to engage be-
neath the head H’ and thus couple the rack with
the upper piston . If, now, the work to be done
be too heavy for the engine I, so that it fails to
reach a stroke of sufficient length to avail itself of
the most advantageous leverage of the segments
B, steam is admitted through the pipe P? to the
upper cylinder I beneath the piston J. If but a
slight additional force be required, a small vol-

sirable, possessing all the advantages of cylin-
drical valves and combining therewith the ad-
vantages of double puppet-valves, as they work
with little or no friction and are held. upon their
seats with a slight steam-pressure, the amount of
which pressure will be determined by the relative
areas of the exposed upper and lower faces of the
valves. A slight elevation of the valve exposes
both its seat-ports simultaneously to the passage
of steam, the steam passing through the central
cavity of the valve. To reach the port of the
second seat, which in the illustration shown in
Fig. 4 will be the upper one in the steam - valve
Q and the lower one in the exhaust-valve Q,
this improved construction of valve is of special
value in connection with steam cotton - presses,
and combines in an unusual degree the advan-
tages of affording ample passages with a very
slight motion of the valve, the absence of fric-
tion, and as complete balancing of the valves as
may be desired.

Buffers are provided at the various parts of the
machine to avoid jar and concussion. The buffer
k is placed beneath the cross-head K to receive
the impact of the head H’. The buffers &’ &’ are

upon the flanks of the segments, at the points
where they come in contact with the frame. The
butters ¢4 are above and below the bridge-piece
over the upper cylinder I. The duty of the buf-
fer 7 is to prevent the piston J from battering up-



F I with the segment-levers E E and the platen ]
~ .~ and follower of a press, subst&ntmll; as and for
the purposes set forth.

'3
S -~ on the cylmder—head The buffer ¢ gwes an elas- |

| - '.;f..f.-tle resistance to the plston J at the upper end of
. itsstroke.

I claim. as my mventmn— L
1. The combination of the two engme eylmders

2. The automatic clutch and GI'ObS-he&d con-

LT o structed to operate Substantlally as herem de-
~ scribed, for the purposes set forth. _.

3 The groove% O, arms N a,nd rollers n in

E 119,346 .

combmadnon with the jaws M, subst&ntlally as
described, for gmdmg and tri 1pp111g the clutch.
4, The wrought iron draw-bar and rack HH’%
in combination with the cluteh M M, substantial-
ly as set forth.
5. The double annular puppet valves Q Q' in
combination with a press, oper atmg substantial-

| ly as herein set forth, -
GEO. W. GRADDR
Witnesses: =
- O0TAVIUS KNIGHT - R '
WM H. BRERETON, Jr. - (88)
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