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UNITED STATES

ETHAN ROGERS,

OF CLEVELAND, OHIO.

IMPROVEMENT IN MACHINES FOR MOLDING AND PRESSING BRICK BY HYDRAULIC PRESSURE.

‘Specification forming part of Letters Patent No 182, 48 1, dated September 19, 18763 applloatlon filed
June 20, 1876. ' .

To. all whom &t may concern:

Be it known that I, ETHAN ROGERS, of
Cleveland, in the county of Cuyahoga and]
State of OhIO, have invented a new and useful:
Improvement in Magchines for Moldmg and-
‘Pressing Bricks by Hydra,nho Pressure, which:
improvement is fully set forth in the following:
-specification, reference being had to the ac-!

companying.drawings.

-has a central seat-plate common to the three
-valves, and. water-supply . and, exhaust cham
“ bers also common to all the valves.
The second part of my nnprovement con-
~sists in. the combination of the. approprlate
valve. and. connections - with the feeder, as
‘hereafter described.
:The third part of my improvement consists
in the combination of the approprla,te ‘valve-
. connections. with.the water- -engiue, by which
s operated the valve by which, communica-
tion between the upper follower cyllnder and
. the. water-supply is opened and’ closed. ’
. The fourth part of my im provement consists
in.the combination of :the approprlate shde
- valye and connections with the reverelng en-
; gine of the upper follower- pleton
‘The. fifth part. of my improvement consists

in.the_combination device by which is ‘held "

..shut the valve closing communication be-

. ..tween .the low-pressure pump. ‘and the mold‘
. follower-cylinder.

The sixth part of Iy improvement consists
_in.the_combination of parts forming the ad-

.ton in its descent.

./ This. invention.is.mainly an nnprovemeno
..on.my brick-machine patented, September 23 ’

. 1873, No..143,188.

Flgure 1is a vertical section at a* a*, Fig.

" 6. Figs.2and 3 are, 1espect1vely, top and side
iviews of the reversing-engines of the valve

~ by which-communication is closed between the

. :water-supply,.and the oyllnder of the upper’
Fig. 41s & diagram illustrat-

~; follower-piston.
_.ing the tripping device of the pawl which

. prevents. the reversal of the slide-valve of ‘the

aforesaid engine. Fig.5is an elevation, show-
..ing the- feeder-engine and dlsoharge water

fgear of one of the slide- valves.
top view'of ‘the' walking- beam- to ‘which ‘the
‘lower follower-piston is contected.” Fig. 9 is
a plan of the seats of ‘the'slide:valves:

_pump.
‘cation, through the port J of the valve K; with
“the low-pressure pump by means of- ithe -pipe
L.~ The valve K'is free to“drop-at all times,
“except when forced up by the entrance of wa-
“tér into the valve-chamber from the low-press-

a horizontal section at ¢* ¢ ,Flg 1. Fig. 7
is'an iiiverted side view of ‘partof the: valve-
Fig. 8 is a

Fig.
10is a vertical’section through the valve:box

at d* a*, Fig. 9. -Fig. 111 is: a vermcal section
/| through the valve-box at ¢* e

Fhe first part.of my improvement consists:
.in the construction of the valve: -box, which

; Fig. 97 TFig.

‘12 18 a vertical section bhrough the valve-box

at f f" Fig. 9. Flg 13 1s a vertloal seotlon

_at g* ¢*,-Fig. 9.
~ The hydrostatic plstous A cmd B w1th the
mold- followers or platens A and. B1 are simi-

Tarto those described:in my before- men’moned
invention, except'that the followers are fewer
in number, and the pistotis proportionally te-
duced in diameter. The cylinders C and:D -

‘are ‘also sunllar to, those” described. in- afore-

said patent “also the general principle of op-

‘eration, the bricks being compressed to a’cer-

tain degree by water under & certain pressure,

and the pressure upoun: the bricks being com

pleted by water under a’ higher pressure.
=My present improvément relates to- the me-

~chanical devices by whloh the motlons of the

press are controlled.:

~The cylinders C and D are both in commu-
nication with a vertical water: plpe, E, Teceiv-
ing ‘water through a supply pipe,F.. Tho up-

per end of the pipe.R isin cornmunloatlon,

through a valve:chamber; B/, 'with an outflow-

"water chamber; G, from \which the water' es-

capes into- the supply tank of the preesure—

pumpb .
-justable stop.device for the lower, follower plS 1

-The. water enters the -pipe . ¥ through a
valve ohamber, H,in constant communication,.
thirougli ‘a”pipe,” I ‘with "the hlgh “pressure
. The valve- ohamber H isin'communi-

ure pump..”The valve is lield down at inter-
val§ against the pressure of the water:from
the low-pressure pump, as a,nd tor a purpose
hereafter describeds

The valve-chamber E contalns three valves
The lower valve, M, is seated in the bottom of

chamber in section at b b*, Fig. 6. Fig. 61s | ‘the chamber, and has astem N passsmﬂr dowu
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axially through the pipe E, and ending in a
piston, N/, which works in a cylinder, O, re-
ceiving water from the valve-box P through
pipes Q @, to raise or lower the piston N/, 'and
with it the valve M. The valve M acts to shut
off the communication between the pipe E and
eylinder C.  Ris a valve-seat at the top of the
chamber X/, and 8 is a valve working against
said seat, and acting to close communication

between the chamber E/ and the outflow-

chamber G. The stem S'of the valve S passes
upward through the top of chamber G, and
is attached to the lever T, fulcrumed upon a
standard, U, and having one end secured by
means of rods V and V” to the pistou A. The
rod V/ is firmly attached to the piston A, and
extends vertically upward through a stuffing-
box, W, in the top of the cylinder CG. ‘The

rod V is jointed to the rod V/and lever T.:

The connection betweenthe valve-stem Stand
lever T is not rigid, but is made by means of

a stirrup-link, S% hanging from the lever,

through whose lower part the stem passes;
and the stem also passes through a rubber-
block spring, % and has nuts screwed upon
its end, resting upon the top of the spring.
The arrangement is such that when the valve

is raised firmly against its seat that end of.
‘the- lever T may. continue to rise, and the

spring is compressed, thus causing no break-
“age of parts, such as would result if the con-
nection between the valve and lever were
‘rigid. o
The valve S is tubular at 8¢ forming the port
of the valve a, of which the bottom of valves
- S forms the seat. 5% are radial orifices leading
from port S* into the water-chamber G. The
stem a! of valve a works axially in the valve
M. Said stem has a collar; ¢?, which prevents
- its being drawn out of its bearing in the valve,
" the collar engaging the inner side of a bush-
ing, M/, which is screwed into the valve, and
- which forms the bearing of the stem a'. Be-
“neath- the collar a?, forming the lower end of
- the stem @', is a spiral spring, @ tending to
. keep the collar in contact with the bushing
- M’. bisthe reversing-cylinder of the lower
- mmold-piston B. The lower end of this cylin-
der is open, and its upper end above the pis-
ton b? is constantly supplied with water under
. pressure by a pipe, b* communicating with
. the low-pressure-pump pipe L. The rod b® of
-~ the piston is connected to the levere, fulerumed
- to a hanger, D1, and connectcd to the lower
© piston B by jointed rod B* and rigid rod B!,
* the latter passi.g through a suitable stuffing-
- box, D% d is the reversing-cylinder of the
. upper mold:piston A, and d' is the piston
*, therein, whose rod, d?, is connected to the le-
- ver T, This cylinder receives water from the
valve-box P, to operate the piston through
water-pipes d® d*. S
The upper chamber P! of the valve chest or
box P is in.constant communication, by a pipe,
1/, with the low-pressure pipe L, so as to con-
tain. water under a constant pressure.. Ex-
tending horizontally across the interior of the

valve-box is the seat-plate P2, having suitable
seats and ports for the slide:valves ¢ f'g. - The
lower part P3 of the valve-box has a central
chamber, b, extending aecross it transversely
to the valves, and in communication with the
supply-tank of the pumps. - The exhaust-ports
I/ of all the valves are in communication with.
chamber %. The end ports ¢ ¢ of valvee
communicate with chambers ¢ ¢4, connected,
respectively, by the pipes d° d* with the cyl-
inder d.

The valve -¢ is operated by the following
means: 4 is a rock-shaft extending through
the valve- box. Above the valves on this
shaft is a collar, ¢!, adjustable- and held in
position by a set-screw, % ¢° is a lug on the
under- side of the collar, extending down-
ward into the opening ¢°, through which the
water descends to the water-port¢'.- The ends
of the shaft i, outside the valve- box, inr:y
crank-armsj and ji, the former of whic! o
ries a pitman-rod, k, slotted at &, and ir
slot plays a pin, I, projecting from the siue of
lever ¢, The arrangement is such that, when
the outer end of the lever ¢ is depressed, (by
the upward movement of the piston B;) the
arm j shall be drawn down, and shall slide the
valve e, so as to admit the water into the top
of eylinder d, to raise the upper piston A, and
allow the bricks to be pushed from the top of
the molds. The slide-valve ¢ is moved.in the
opposite direction (soas to allow the water
under pressure to enter the bottom of the cyl-
inder d) by a rod, m, having a catch, w/, en-
gaging the pin of crank-arm j', .and whose
end is pivoted to the bell-crank lever n »’ ful-

crumed to the frame, and having ifs arm »

connected, by a link, o, to the feeder p. This
feeder is similar in construction and action
to that described in my former patent, No.
143,188. The arrangement of the catch-rod
m is such that, when the feeder moves back
from beneath the mold-piston A, the valve e
is reversed, as stated, so as to allow the piston
A to descend upon the clay in the molds. At
the proper time, during the descent of the

Jlower mold-piston B, the cateh m/ is raised

from its engagement with pin j2 of cam j, so
as to allow the valve.e to be reversed by the
rod %, as before described. ’

The mechanism for raising the eatch-rod:m
is as follows : Connected to said rod is a link,
r, slotted at #' to receive a pin, s, on an arm,
s\, of a rock-shaft, s. This shaft has another,
arm, §%, connected by a rod, ¢, to the lever or
beam ¢; and as the outer end of beam ¢ de-

‘scends the arm s* is depressed, and that '

raised, which brings the pin s? against the up-
per end of the slot +/, and the catch m/ is dis-.
engaged from pin /2. u is the cylinder of the
water-engine, by which the feeder p is recip-
rocated, the piston-rod #' of said eugine car-

 rying a piston, #¢, and being attached directly

to the feeder. w* and %® are pipes leading to
the slide-valve f of said engine. The pipe
o? leads from the inner end of said cylinder
to the water-space v, in connection with the
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valve-port o', 'and ‘the pipe «° communicates
between the outer end of cylinder #-and the
space v?, in communication with porg +* -The
valve f exhausts through water-way or cham-
ber k.

“The- valve f is actuated by the: followmv
means: w is a rock-shaft passing through ‘uhe
valve-box ‘above the valve.. Upon this shaft

is an adjustable-collar, w', havmg a lug, w?’

extending down into the Water passage w? in
the slide-valve, so that as the shaft is oscil-
lated the valve is reciprocated. upon its. seat.
w* is a crank-arm on the rock-shaft, connected
by its pin to a pitman-rod, «, which has a ver-
tical slot at #' receiving a pin projecting from
. the side of 'the lever or .beam ¢. - By the up-
ward movement of that end of the beam ¢ (as

the piston B descends) the arm is raised and.

the slide-valve f is moved outwardly, so as to
low the water to pass through the port o!
-0d pipe #? to the inner end of ‘the feeder-
bizzygdinder, to carry the feeder with its .surplus
”cmy back  from beneath the followers A’ of
‘piston A, as described in my former patent,
No. 143, 188. As the feeder moves backward
it moves back the bell-ecrank arm n, and draws
iiward - the arm #/ and. the rod m, which re-
verses the valve ¢, as before described.
“The upward movement of the mold-piston
A reverses the valve f by the following means:
Hanging from the long end of the beam lever
T is a pitman, 2, rectangular at the lower end,
and passing through a guide-slot, 1, in brack
et-2. The lower end of the pltman is forced
outward: by a spring-pin, 3, sliding in a bear-
ing in the bracket. The purpose of this is to
hold the lower end of the pitman in line with
the upper (rectangular) end of ther pitman ,
so -that as the pitman z descends it carries

down with it the pitman x;, and reverses the-

valve f, so as to cause the feeder to move for-
ward by the water passing through the valve-
port «* and pipe «® to the outer end of the cyl-
inder . w0, so that the feeder is made to move
forward and charge the molds each time the
follower-piston A attains its upper posmon

- As-the lower follower-piston B is about to
reach- its lower position, the pinl on the beam
¢ reaches the top end of the slot #', and, by
lifting up the pitman x, reverses the valve f,
and the feeder is drawn back from the molds.
Just prior to this upward movement -of ‘the
pitman «, the Jower end of the pitman #is
drawn off the upper end of # by the following
means. - Upon the rock-shaft s is an arm, 84
whose pin s® is brought agamst the side of the
pitman 2, as the arm §*'is raised by its eon-
nection (by pitman-rod ¢) with the beam c.
By the adjustment of. the length of this rod,

which may be done by a right and left hand.

screw coupling, #?, the time of " the movement
of the arm 's%- relatwely to the plston B is
regulated.

"-The movement of the valve- engme N/ O is
governed by the movement of the slide-valve
g. ‘This valve works on the seat 4,on the
plate - P?, which has a central exhaust -port,

%/, and end ports-5 and- 6, the exhaust-port:
opening into the exhaust- chamber or:-passage
h, like the exhaust-ports of the other valves,

and the water passing down from the upper
part or ‘chamber P, ‘through openings 7 and
8; to ‘the ports 5 fmd 6, respeciively, accord-

mg to the position of the valve, the water:
under pressure, when the valve ¢ is in its out-

er position, passing through ports 7-and 5 and
the pipe Q. to the lower end of the cylinder Oy

and the port 6 being then an exhaust- port g

and in connection with port k' and Water ‘
passage h.

When the v&lve ¢gisin ) its inner position the
water under pressure passes ‘through the ports
8 and 6, and through the pipe Q/, to the up-

per end of the. cylmder 0O, and draws down'

the piston to close the chlve M, the water ex-
hausting :from the lower part of the eylinder
through the pipes and ports Q, 5,7, &/, and #,

and so to the pump supply, tank, or reser-

voir. :

‘When there is a pressure of Water on the
inner side of the feeder-piston w«* and in the
pipe %?in connection therewith, ﬁ;here is al-

‘ways a tendency of the valve ¢ to move in-
'ward, owing to the pressure of water upon the.

outer end of its plunger-piston 9, which ex-

tends through a stuffing-box, 10, 1nto a-cham-

ber, 11, in communication with the pipe” «?
through a plpe, 12, and, by the above means,’
this -valve is moved 1nward whelever freed:

from other influences.

~.The valve g has at the inner end a rod, 13
passing through a stuffing -box, 14, and ex-
tending outside the valve-box P. 1516 is a
bell - erank - fulerumed at 17. The arm 15 of

‘this bell-crank comes in contact with the end.

of the rod 13 each time the feeder moves for-
ward, the arm 15 having jointed to its end a

rod,18, whose other end is slotted at 19 to re-
‘ceive a pin, 20, on the upper side of bell-crank:
arm w';
ithe valve-box the pin 20 impinges against the:

and as the arm ' is moved toward:

rod 18 at the end of slot 19, and the-arm 15
is -forced outward against the rod 13.and re-

‘verses the valve,so as to admit the water un-

der pressure to the lower end of the cylinder
0, and the valve M is raised from its seat.
When the bell-crank 1516 is carried around

into the position last: described it is held in-

this position until the process of pressing the
bricks is ‘concluded by the following means:

_‘Upon the top of the arm 16 is & pin, 21, which'
‘is engagefl by a toggle-pawl to hold it in said
.position.

The toggle pawl has a bar or pawl
proper, 22, notched at ofié end to engage the
pin 21;-and hinged at the other end 23 .to the

tbar 94, The other end of the bar 24 is hinged
to a bracket, 25. 26 is a vertical rod connect-
.ing the hinge 23 and the beawm-lever c.

27 i8
a rod depending from- the lever-beam T and

: | passing through the bar 22, and having at the

lower end an adjustable head or jam-nut, 28.
As the piston descends and the outer end of
the lever-beam T rises the head 28 is brought

Jin, couta.ct with the bottom of bar 22, and the
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notched: end: of the pawl-bar is:drawn. off the-
pin. 21 to-allow theibell:: crank: 15 16- to move:
backward under-the. inflaence ;of:the: valve.-

oo - | and carries -a: fresh: supply - of. clay over -the

rod 13. I L o »
_.The time of release-of the: pawl 22 is -modi-

fied by the movement of: the. lower. follower- | -
piston B, owing. to its‘action ithrough: the.rod:;
: R ‘| iwaters .can .eseape .from: the .Jower eylinder

. It will be seen. that-the: pawl 22 is:released -
when thetwo:pistons: A and-B haveappreached.

26 .upon the-hinge:23. :

within a certain:distance of each: other, so-that,

the bricks: will-be:-of a uniform:thickness;and-
this thickness may be regulated to adjustment .

of ‘the head: 28 upon the rod.:

29 is.a rod, with lower slot 30 and: upper:

slot 3L. In. the slot.30 plays:a pin, 32, pro-.

jecting from-the side of ‘the beam-lever ¢, and:
a pin, 33, on the:side.of: lever.T; plays:in the:
In: this rod turns.the wrist-pin; 34:of:

slot 31.
an arm, 35, upon a.rock-shaft, 36.

- The shaft 36 carries-an arm, 37, connected::

by a toggle-link, 38, with one end of a lever;
39, whose other end rests on.a pin, 40, whose

lower end . rests: upon the.valve:K. The ar:

rangement is such: that theiteggle 37 381s car-
ried up just past-its center by the lever, ¢,

acting: through: the pin 32.and rod 29, the: pins:

drawing down therrod by pressure.against the

lower end:of the:slot:30:" When: the: toggle-
is in: this position: the:valve K:-is held: tightly-
down.. on:-its :seat to keep. the. port closed:

against the.entrance-of water:from sthe low:

pressure pump into the valve.chamberH, As:

the piston A:descends.the: pin:33 reaches the

upper.end: of .the slot 3L, and :the arm-.being:

drawn: up. the pin:44 is relieved from the press-
ure:of -the lever 39;and the:valve K isallowed
to rise. : ’ T
. The: downward movement of the .piston B
is limited: by the lever.¢, the end of thelever;
to which the:piston B is.connected, sliding. in:

a slot, 41, at the:-lower end of -a vertical rod, .

42, which passes.through:the-frames of the ma-.
chine; and whoseupper end: is-screw:threaded,

and carries an adjusting - nut, 43, which ‘ rests:
upon a rubber spring, 44.. By.adjusting,.the.
nut upon. the rod. the: position: of: the: rod: is:

regulated, and:: consequently the lower posi-

tion .of : the :cylinder, .in- which:: position.: the:

Iever rests against the:lower end: of “slot 41.
The.operation: of -the press, as far asrelates:

to: the movements. of the- pistons A B, (with:

their followers;) the valves M, S; a, and K,
and- the movements of the: feeder; .are . pre:

cisely. like those:of :my patent aforesaid, upon::

which this:is an-improvement; ‘and the: pipes:

leading:: to - the: valve-chamber  H, from. the:

high::and low pressure pumps, are supplied.
with weighted valves,as in my former patent,.
allowing the escape-of water from: said- pipes:
into: the-supply:-tank -when. the/water. has at-
tained .a. certain:: pressure. The:/movements,
of the:various parts have been minutely de-
seribed:; :and I.will-now give:a short explanas
tion: of the:moxement of the parts.in the.pro-
duction: of one:pressing -of bricks. * Suppose
both:of: the follower:pistons to be in their up-

per:position; as shown in: the: drawings,  The:
feeder. p; moves:forward and.ipushes: the last:
;?pressinge;oﬁ bricks:from the: top: of::the molds;.
molds. -

Thefeederp, by movingforward, reverses.the
valve:g.and:opens..the valve M, seo. that: the:

through: the: valve-chamber B/.infe  the. out-:
flow-chamber.. This allows.the lower follower.
to-.drop. to. open. the.:molds;.the: downsvard:
movement of:the.followers being. limited by
the beam-lever¢.and rod 42.. As thefollower-
piston: B descends the: valve. fis-reversed.to:
draw:back:the feeder, As:the.feeder reaches:
its-backward position it acts through: bell-
crank n 2! and rod: m:to reverse-the: valve-g,:
‘which-forces.up;the piston d, and-the follower:
piston ‘A deseends.. The:deseent:of this pis.
ton closes' the: valve 8, and: the:. valve a.as-
cending with valve:S; owing. to-.the pressure:
of ‘the:spring. ¢, and..allows. the: valve.K to-.
open:i by relieving: the: pin:40: from: the:press- -
ure. of -the lever:39 through: connections. 29,
31, 33, 34, 35,.36,-37, and:- 38; There: is no. .
‘way of eseape of water from: the pipeiortrunk:
E,.and:‘¢onsequently:the pressure of the water
is brought: upon. both: -pistons:A. -and B, and
the bricks-are compressed to-as great a density
as..the:low-pressure :pump:-is-capable of -im-
parting... At this time:-the:valve K dropsupon
its-seat:and prevents.the escape of. water
from: the valve-chamber Hinto. the low-press-.

ure-pump pipe: L, and. the pressare of the

high-pressure pump,is broughtupon both pis:-
tons-Asand B.. ‘ :
Oun the -lower piston B reaching a certain

.| elevation, and the npper piston: A descending:

to-a certain point, the pawl 22.is drawn from-:
the pin: 21, aud: the:pressure of water-at the..
end.of: the plunger:piston 9 13 of valve ¢ .re-.
verses  the:said valve;, and - the valve M:is.
drawn down. to its seat, closing the communi-

cation between water-trunk:E and cylinder C;

As the: valve M is- drawn: down, it draws-the:

valve:a from its:seat, and:the water: escapes

from’the'chamber B through the.central open-

.ing: S* of ‘valve:S. The: piston B.then: carries:

up:the bricks;. and thé:piston B holds thevalve:
K shut, by meansof lever:c,rod 29, rock-shaft’
36, toggle 37, 38, lever- 39, and. pin: 40, . As:

-the:piston: B attainsits highest elevation: with:

the: tops of the: followers B flush with: the:
tops-of:the: molds,. the:valve e is. reversed: by
lever ¢ and:-rod k, which: causes the.descent.of
the: piston: dly and.the: followers:A’ are raised.

from the bricks; (the piston: d' acting:on: that
A through. the. medinm: of:lever: T:) - As- the:
; piston. A reaches its highest position, the lower
~end:-of : the ‘pendent rod 2. descends upon: the:
"head: of:the. rod .z, and reverses.the valvef, .
‘to move::forward.the feeder.: As.the lower.
-cylinder B deseends, it acts through lever.c,

rodi, arm: s3, rock:shaft s, arm. s%, and pin §°
to push-.the lower:end of rod 2 from: the:head:
of rod:, so. that the:valve:f may be: reversed

by the continued descent of piston: B.- Asthe




feeder attains its forward position, it reverses
the valve g.

I claim as my invention—

1. The valve ¢ f ¢, in combination with the
valve-box P and plate P? forming the seat
for all the valves, substantially as set forth.
~ 2. The combination of feeder p,link o, bell-
crank lever n #/, rod 19, bell-crank lever 16
17, and valve g, substantially as set forth.

3. The combination of valve g, bell-crank
lever 1516, with pin 21, toggle-pawl 22 24, pit-
man-rod 26, beam ¢, rod 27, and beam T, sub-
stantially as set forth.

4, The combination of valve-box P, valve g,
pressure and exhaust ports 5, 6, and 4/, re-
spectively, water-pipes Q and Q/, engine O
N N/, and valve M, substantially as set forth.

5. The combination of feeder p, engine %
ul ut, pipes «? w?, valve f, ports v vt v? o3 I/,
shaft w, with arms w? w?, rod #, and beam e,
with pin working in slot @’ of said rod, sub-
stantially as set forth.

6. The combination of the valve f, having
shaft w, and arm w*, with pitman 2, beam T,
spring-pin 3, shaft s, arms §° s, pitman ¢, and
beam ¢, substantially as and for the purpose
set forth. :
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7. The combination of upper mold-piston A,
beam T, reversing-engine d d' d?, water-pipes d*
dt, and valve e, its water ports and passages
el & ¢ ¢t I/, substantially as set forth,

8. In combination of the valve e, rock-shaft

14, lug or armw 4, arm j, pitman %, and beam ¢,

arm j, rod m, bell-crank lever n «/, rod 0, and
feeder p, substantially as set forth.

9. The combination of the valve e, shaft ¢,
arm j!, rod m, bell-crank n #/, feeder and rod
p, 0, link 7, rock-shaft s, with arms s' s% pit-
man-rod %, and beam ¢, substantially as set
forth.

10. The combination of valve K, pin 42, le-
ver 41, toggle 38 37, rock-shaft 36, arm 35;
slotted rod 29, and beams T and ¢, substan-
tially as and for the purpose set forth.

11. The combination of piston B, rod B!,
link B?, beam ¢, vertical stop-rod 42, with slot
41, adjusting-nut 43, and spring 44, substan-
tially as set forth.

ETHAN ROGERS.

Witnesses:
J. BARBER,
THOMAS DIXON.




