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(No model.)

Ta all whom oy 'nmu concern: .
Beit known tlmt we,GEORGE A. LAWRD\ CE;

'realdlnn‘ at New York in the ceounty of New

- York and State of \Tew York, and EDWARD J.

IFFrOST, residing at Phllade]phla, 1n the county
of Pml.«ldelphn State of Pe1111q3lvan1a, citi-

zens of the United States, have invented cer-

- tain new and useful Improvements in Aunto-

10

IS

20

- with the presentation of another quantity. We

25

3¢

35

- tion on line x x of Iig.

40

45

50

matic Hydraunlic Presses; and we do declare
tbe following to be a full, clear, and exact de-
seription of the invention, such as will enable
others skilled in the art to which it appertains
to make and use the same, reference being had
to the accompanying drawin gs, and to the let-
ters and figures of reference mqued thereon,
which forln a part of this qneuﬁumlon

The object of this invention is to provide a
continuously-operating apparatus .involving
the principle of the hydraulic press, and ar-
ranged to act npon any suitable material, prop-
er quantities of which are successively and au-
tomatically presented to the ram or planger,
and after its action removed simultaneously

have 1 view especially the adaptation of any

~apparatus of this kind to the purpose of erush-

ing ores; but it may also, with suitable modi-

fications, be applied to other purposes.

In the accompanying drawings, Figure 1 1s
an elevation of an apparatus consfructed ac-
cording to our invention. Fig.21s another ele-
vation, viewed at right angles to Ifig. 1, the
top portionsof theaccumalator-cylinders being

1emoved. Fig.3 shows.the top portions of the

accumulator - cylmdars and connecting - pipe.
I'ig. 4. is an elevation viewed from a pom_t d1-
rectly opposite the point of view in Iig. 1. Fig.
b 1s a top view of the apparatus. Iig.6 is a sec-

view of the devices for rotating the platform.

Fig. 7Tshows a vertical dlametrm section of the

revolving mortar, its impelling-lever and pawl
being shown in tull lines. Iig. 8 1s a vertical
diametri¢ section of the p]uncrer and cylinddr,
a portion of the surrounding head- -Plece being
broken away. Fig. 9 is a rear view of the
mechanism for comnumcatm o partml rofa-
tions to the mortar. Ifig.10is a side elevation
of said mechanism. I‘Iﬂ' 11 is an elevation of
the modification of the h) draunhic press.. Iig.

‘recess 1n said- head-piece.

I, and shows also a top .

opposite point of view, and Fig. 13 is a top
view of the same. Iig. 14 is a detached per-
spectu e view of the latech for holding the plat-
form in position.

. The letter A indicates a heavy metallw base,
upon which stand pillars A’, sapporting at
proper height a massive metallic head-piece,
B, directly above the base. This head-piece B
1s recessed from its under side to form a part 6o
of tlie eylinderin which plays the plunger C C/,
the eylinder being completed by a casing, D,
firmly secured to the under side of the head-
piece, and having a bore coincident with the
‘The upper portion 65
of the plunger fits snugly in the eylinder; but
its lower portion, {/, is of considerably less di-
ameter, so as to form a shoulder, ¢, and this re-
duced portion of the plunger plays through an
opening in the lower end of the casing D and 7o
operates apon the ore to be crushed.

~ The letter B denotes a pipe, which connects
with a valve chamber, I, arranged on the top

55

of the head- -piece B, and from [hlb chamber a

passage, ¢, leads into the upper end of the cyl- 75
inder above the pluonger. Xrom the pipe Ea
branch plpe, IY, leads to a valve-chamber, I,
(see Fig. 4,) opening into the casing I below
the shoulder ¢ of the plunger. The valve-cham-

“bers It and F’ areprovided withsuitable valves, 8o

by which the flowof water therethrough is con-
trolled, as will be hereinafter more p.;wtlcular]y
(escribed.

The pipe Il may Dbe conuected at its outer
end to any suitable bydraunlic pump, by which 83
water may be forced through 1t, and said pipe

is also connected by means of branches f (see

Fig. 2) with the verfical accumulating-cylin-
ders & and G’, arranged alo_ngside the appa-
ratus, |

H, IFigs. 2 and 4,15 a valve chamber pro-
vided with a suitable controlling-valve, and
connected by a suitable passage - leading
through the head-piece with the upper end of
the cylinder above the plunger. 7This valve- g5
chamber is also connected by a pipe, H’, with
a tank, I, and satd pipe H' is connected by a
branch pipe, i, with a valve.chamber, K, at-

90

tached to the casing D, and communicating

therewith below the shoulder ¢ of the plunger. 1oo
The letfer 1. indicates a safety-valve, ar-

12 1s an elevation of the same from a dlrectlj | ranged in the ordinary manner to relieve the

L
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- which embraces the post.

ezigz;“"il’d Dl‘f‘[]bLUOH, w7, SllllOlIEldb the post and
oo playsupon a {}ll‘ﬁlﬂal bearing
. thereof.  This platform N is. pr ovided with :

| two: concentrie annular walls, # and: w,
- former of which extends: upward]y fmm 1ts
. outer edge, while the latter is arranged in-
o oowardlyatadistancefrom the walln abouteqnat
to the diameter of the lower portion. €/, of the:
plunger, the two walls and the portion of the
EEEREES gPthfOFIH between them: forumw an annular:
.. mortar or ore- holder,, mto wlmh the plun ger

an eduction-pipe, I, which may lead off toany |
sultable: point of dlSCh‘ll‘ﬂ"G, prefembly t@ thez ;
tank I, as shown. = |
5 Between one side of the upner smface of the;
R éb_aseA and the under side of the head-pieceBis |
. osecured ‘a vertical eylindrieal post, M. Cen- |
. trally. upon the lower portion of this post M |
o 1s pivoted a horizontal eircular revolving plat- |
Jorm, N,about halfof which lies direct]y above
-the base A,whilethe other portion extends ou!-
(R R m*dl,} bevond said: base, as clearly shown _m_
I‘l
T Ar;ou;mlg and above the central opening of |
the platform:is preferably formed a sleeve, #?,
An annular down-

'f?éiggpl“ws.._.

. standard.

“next to the lower portion, (7, of the plunger, is

4.0

45

Upon the. 101_) of ﬂm base A on the olmoslteg
31de thereof from:thepost M, isar ranged a stout
. standard, O, at the top of whwh is pivoted a

. pendent lever, P, having a slot, p, nearits ap-
-+ oper end.:

- dle of tha standard O:a short shaft, Q,1s jour-:

naled in @ horizontal bearing . formed in  said

At ftbout or a little above the mid-

Upon the end of smd short shaft,

fixed a radial arm, ¢, and at about a right an-
gle to this arm and upon the 0pp051te end of
the shatt 1s fixed a similar arm, ¢’. The arm
q has a slot, ¢% formed near its outer end, and
through this slot a pin, ¢% projects from the
lowerportlon C/, of the p]ungpr sald pin being
at a distance from the lowerend of the plunger
a little greater than the depth of the mortar.
From a pomt near the outer end of the arm ¢
a pin, ¢, projects into the slot p in thelever P,
To the lower end of the lever P a pitman, R,
hasone end connected Ly means of a ball- _]01th
and the other ¢nd of said pitman is connected
by a similar joint to the outer end of an arm,
S, which lies under the platform N, and has 1ts
mner end pivoted to the cwcular bearing =i,
The outerend of the arm S has an upwqrd pro-

55 jection, s, to which is fixed a short arm, S/,

6o

65

which extemlb inwardly above said arm, a.n(l
1ts tip enters a groove formed in the perlpherv
of the platform.

Between the arm S and the short arm S’ is
pwoted a friction or jam pawl, T, the foot of
which is forced against the penpher; of the
platform by a spring, ¢, when the arm S is
moved toward the St:tll(]dl‘d but slides freely
on the same when it moves in the opposite di-
rection.

It will now be readily understood that when | tion occasioned by the debcendm

, W at the foot
crushes ‘the ore.
the

A X e

valve

in vdh e-¢hramber ItY,

253,300

casing D of over-pressure, and connecfed with | the plungerrisesthearmgwill beraisedand the
arin ¢’ thrown backward, swinging the lever
P 1n the same direction, _and said lever will
| draw the pitman R and arm S in the direction yo
By this move- + ~ +

indicated by the arrow No. 1.

ment of thearm SthepawlTis jammed against
tlie periphery of thie platform and causes said =~
platform to turn and bring a fresh portion un- .+
When the plunger descends
| the reverse movement of ‘the parts deseribed
| takes place, and the pawl slips freely,léaving =~
the platform in the position to whieh it had 10

der the plunger.

moved it.

mithechamber Iv/.

The cam 131

ating connections may of course be variously
modified, it being only essential that they be
arranwed In connection with the cams to oper-
ate the valves, as hereinafter explained.

The power is applied to the belt-wheel 17 on
shatt 17 by means of a belt leading from any
sultable motor, and the operation 01 the appa-
ratus is as follows: Ifirst of all, by means of a
hydraulic pump connected to the pipe I, wa-
ter 1s drawn from the tank I and imu,d 1nto
the accumulators G and G’ through the branch
pipes f, and this water, rising in the aceuamu-
lators, compresses the air in the upper part
thereof untilitbas reached thedesired tension,
a safety-valve, L, allowing the water to flow
back to the tanh Wlth()llt Imnereasing the press-
ure, and also allowing the pump to worlk con-
stantly. We will now suppose the planger C
to be in its elevated position, and that the all-
nularmortar orore-hopper haspreviously been
filled with ore. Power being applied to the
belt-wheel 1%, and motion being communicated
to shaftl?, the cams T? and TS operate through
their conuectlons, as heretofore described, to
open the valves in valve-chambers K and H,
so that the water in the casing I eqcapes
thmuwh the branch pipe I to the pipe H’ and
tank ], and at thesametime,owing to the suc-
plunger

s

‘Under that portion of the platform N which 8o 11
1s under the planger there is a raised portion, =
VAR of ‘the base A; upon whieh : the
;slu_lea, this raised portmn serving to support
the platform as the plunger descends and:
A horizontal ‘shaft, T? bas &3 ' '+
;it?s:hearings:iﬁn suitable standards on top of the' '+ 0 1 5
‘head-piece B. This shaft carries four cams, = =
“The first cam, T/, hasresting uponn. =+
1ts perlphen a pin pm]wlmg from alever, U, = =
pivoted atwito a short shaft bhaving a cmnk»? SRR
arm, o/, conneected with and arranged to oper-
ate ft'heé valve-stem ¢/, which is :cﬁon%nectéed toqa il
The camT*hasrest- ' 0
| ing upon its periphery a pin projecting froma
lever, V, ; ptvoted at v*to a stud, ¢/y and having 93
a bent 'u‘*m v, connected to and arranged to
;opemte the mh c-stem: k’ connected mth aé SRR EEEEEE
valvein the valve-chamber H. § ol
| arrangedinasimilarmannerto coutrol, t-1=11011,f_’,'=|15
a lever, V/, ink V2 and bell-crank 'lever-V% 100 @ -

platform

90

3 Cols EIRIEEIIIEE
| the vah e 1n valve-chamboer I ; and the cam ’1" R
| through similar comlectmns controls the mlvef REERENERRRE
All of these valve- -oper-

10§

110

IIS

12§

130




through the valve- chamber H water ascends

from the tank I through the p pe H’ and fiils
the upper part of tbe cylinder. Yhen the
lower part of the plunger has entered the mor-
tar which is under it the cam 1% closes this
valve in chamber H, and the eam T’ acts upon

~ the lever U to open the valve in the valve-

10

chamber I¥, and the pressare of air in the up-

per portion of the accumulators then forces the
water therein through the branch pipes £, pipe
I, and passage ¢ into the eylinder above the
plun ger, forcing said plunger downward with
sufﬁuent force - to crush the ore in the mortar
beneath. The downward stroke of the plun-
ger being completed, the cam T’ acts to close
the valve in chamber E/, and the cam T?opens
the valve in chamber H and simultaneously
the valve in chamber K i 1s also closed and the

- valve in chamber I/ opened by the action of

20

25

30

35

- drag the platform through a partial rotation |

40

50

55

6o

the cams and counections controlling said
valves, as heretofore described. The pressure
of the air on the water in the accumulatoers
now, instead of being exerted through the pas-
S‘I“G e, is exerted through the branch pipe I,
and the water is forced mto the casing D un-
der the shoulder ¢ of the plunger, and the wa-
ter above said plunger escapes through the
valve-chamber H and pipe H’ to the tme I,
so that the plunger isforced upward after hav-
ing accomplished 1ts work of crushing the ore
in that portion of the mortar which was in po-
sition to receive it. As soon as the p]unger
rises sufﬁcwnt]y the arm ¢ begins to rise also,
the arm ¢’ acts upon the lever P, and said arm
operates the pitman R, arm S, and pawl T to

to present fresh ore under the plunger. When
said platform has performed a partial revolu-
tion and brought a fresh portion of ore under
the planger the operations before described
again take place for causing the descent of the
plunger and crushingthe ore. The entire oper-
ation of the apparatus, it will be seen, is au-
tomatic, the only personal attendance required
being to fill the mortar with fresh ore and re-
move that which has been crushed.

1t will be necessary to operate the hydmulm

pump connected with the pipe E constantly to
re-enforce the tensmn of the air in the accumu-

lators.

In the modifications shown in Figs, 11, 1..;,
and 13 a number of separate mortars for hold
ing the ore are used upon the platform, and a
different mechanism from that previously de-
scribed is used for shifting the platform in or-
der to bring the mortars successively in proper
position under the plungers. In one side of
the upper surface of the base A is stepped a
vertical shaft, M/, having an upper bearing,
m’, on the under side of the head-piece B. Cen-

trally upou the lower portion of this shaft is

firmly secured a ecircular platform, N’, some-
what more than half of which hes dlrectly

above the base A and rotates in sliding con-

tact therewith, while the other porfion extends

|

top view, I'ig. 13. This platform is provided
with three seats, », arranged at equal distances
apart about its center, and formed to receive
three strong receptacles or mortars, N°, of a
proper size to receive the lower end of the
plunger, and which may be brought in proper
position successively to receive sald planger
by the rotation of tle platform. Near its up-
per end the shaft M’ carries a bevel-gear wheel,
M?, which meshes with a bevel-pinion, y, on the
entl of a horizontal shaft, Y, mounted in suit-

70

75

able bearings, ¥ and 2, the former of which

projects from the easiug D and the latter de-
pends from the head-piece.
the shaft Y carries a belt- wheel Y’, to the in-
ner side of which is concentr lcall3 se(,ured belt-
pulley Y2. This belt wheel and pulley will ran
loose upon the shaft Y, exeept when brought
Into engagement theremth bx means of a
clateh, Z, Operateu by a lever, 2/, secured to a
shaft, ::cz, arranged obliquely under the lead-
picce ‘and ]Ollfll’ﬂed in & hanger, 2% and in a
lug depending trom the be.umwof the sbaft Y.
From this shaft #* projects an arm, z%, -the
outer end of which is connected by a lmk Q2,
with a bell-crank lever, %, pivoted between
suitable lugs projecting upward from the base
A, The downwardly-projecting arm ¢° of this
bell crank lever (shown in dotted lines, Fig.
12) 1s connceted with a latch-bar, R? p]a)in’g
in a suitable guide on the base A and may’ be
forced inwardly by means of a sprmg The
inner end of this latch-bar is arranged to enter
suitable notches in the periphery of the plat-
form N’ and hold said platform steady while
the plunger 1s descending into one of the mor-
tars.

To the end of the shaft 22 is secured an arm,
2°, which is conneued h} a link, 2% with the
outer' end of a lever, 2%, which is pivoted to a

stud on top of the head-[:iece B, and basitsin-

ner end provided with a pin, 2% which lies
across the edge of a cam, TS, fixed upon the
shaft T7. The belt =, p’lSa]I]g amund the belt-
pulley Y? as shown in dotted lines, Ifig. 12,
passes also around the belt-wheel I°, the shaft
of which carries the cams, as heretofme de-
scribed, for operating the valves, and also the
cam TS. These cams are all of a Similarshape
to the cam 1/, (shown clearly in Iig. 2,)—that
1s, each comprises the greater portion of a disk
having a curved Indentaiion extending about
half-way toitscenter. Inthis modification the
motive power is applied to the belt-wheel Y’

The outer end of 80

Qo
s
ICO
105
110
IIS

120

by means of a belt from a suitable motor, and

is transmitted through the belt S° to the shaft
carrying cams. The operation of the valves
by the cams is the same asin the modification
firstdescribed. Powerbeingapplied tothebelt-
wheel Y/, said wheeland pulley Y?travel looqe]y

125"

upon the shaft Y, and motion being communi-

cated by belt S to the cam-shaft, the action of
the cams upon the valves commences. As soon
as the plunger, after completing its downward
stroke, rises sufficiently clear of the mortar,

outwardly beyond the base, as shown in the | the cam T° (being properly arranged for such
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~_purpose) acts upon its connections to turn the | sh]f[mg-smd platform to bring fresh portions
....... shaft :L? in the duectlon of the arrow, thereby thereof in line mth S‘Ild plunger, and leave the

:pulley Yz, and blldfb Y, and sunultaneauslv tllG: i pel Iormmg its outward stroke. . = 45
----------- g rising of the arm a* operates through thelink 3. In a hydraulic press, the cmnblmtlon RS

N & aud bell-crank lever Q to withdraw the | with the plunger and eylinder and the v: 11\'es
o latch bar R? from the notch 10 the peripbhery of | and water-pressure apparatus, constructed and -~

R ~ the platform with which it was previously en- | arranged sabstantially asdeseribed,ofthecams
- gaged. The shaft Y is now caused to rotate | arranged to operate said valves, the platform so

ro and to communicate motion through the bevel- | provided with means for. holding ore, and au-

oo oo gears to the vertreal shaft MY aud platﬁmn N’. | tomatic mechanisin for giving said platform an
S ~_ When said platform has performed one-third | intermittent motion correlative with the action

of a revolution and brought a fresh moitar un- | of said camsto bring and retain fresh portions
- der the planger (said mortar having been pre- | of the ore successively into position to receive 55

- 15 viously filled with ore to be crushed) the eam :the plunger, substantially as deseribed.
S SR T%again operatesthrough its intermediate con- | ~ 4. The hydraulic press composed of the eyl-
----------- ~nections to operate the clatch to disengage the | inder provided with the shouldered plunger,

~belt-wheel and the pualley Y* from the shaft Y, | the pipes leading into said eylinder aboveand

T ~and allow the latch R? to enter a noteh in the | below the shoulder of the plunger and con- 60
20 periphery of the platform. At this point the | trolled by sunitable valves, the water-pressure

_____ can's T? and T? operate through their connee- ‘apparatusconnected withsaid pipes,therotary
L -IIOHS, as heretofore dE‘bCI'IDE(], and the action p]"tthI'l]l carry lﬂ“‘ one o more mor t'ctrS.,' ”]0 B
. ofthevalvesagaincommencesforforcing down | shatt T7? carrying the series of cams for oper-

S the plungeq md afterward mmmg it. 'atin-g;s&idr valves through intermediate meeh- 65
... 25 Havingnow described our invention, and ex- anism, and sunitable devicesconnected with the
| plained the operation thereof, ﬁ'e'cl.-_um:—: - I'plang n*e?r for communicatingintermittent rotary

. "1.Ina hydraunlic press, the combination, | motion to the platform, subst‘mtmlly as de-.

S | -with a suitdbh drldnn‘ed plun oer and 0\ p‘lat scrlbe{]

fm rmfmn'sa,ld p]attorm an 111term1ttent metlon 'scubed o

o to ;bring fre-shpo:rtio:ns-ther:e-ofsuccessively di- |  In testimonywhereof we affix our signatm‘es 78
- 35 rectly in line with said planger, substantially | in presence of two witnesses. ;
o as described. - | TN
GEORGE A. LAWRENCE, =
2. The combination, with the plunger of a EDWARD J. FROST. .

hydraulic press, auanﬂ'ed snbstantially as de-
scribed, of a plntform having movement in & Witnesses:

40 plane in the path of the plunger and at right ROBERT N. SIMPERS,
avgles thereto, and antomatie mechanism for | JAMES WILSON.
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