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To all whonv it may concern:

Be it known that I, HERMANN GRUSON, of
Buekan, near Magdeburg, Prussia, German
Empire, have invented certain new and useful

5 Improvementsin Powder-Presses, (for which I
have obtained Letters Patent of France, No.
161,685, dated A pril 23, 1884; of Belginm, No.

65, 046 ‘dated May 5, 1884; of Italy, No. 309’ '

dated June 30, 1884, Volume XXXIII, and of
ro Austria- Huncral Y, No 17,600 and No. 3J 647,
dated Septembel 2, 1884 , ) of which the fol-
lowing is a full, eleal and exact description.
in order that the invention may be fully un-
derstood it will be deseribed with reference to
15 the accompanying drawings, in which— .

Figure 1 is a vertical Seetmnal elevation of-

the preferled form of the press, the line 1 1,

Fig. 1T, indicating the cutting-plane. Fig. II

| 18 a, ve_rtieal s_,ection of the same on the llne 22,
20 Fig. 1. TFig.Illisasideelevation ofthe lower

portionthereof., Fig. IVisaverticalsectional

elevation of a press embodying the same prin-
ciple as that shown in Iigs. I, 11, and 111, but

having some of the minor features modified,

25 theline 4 4, Fig. V, showing the cutting-plane.

Fig. V is a ver blcal qectmu of the same on the

| 11116_0 5, Fig. IV. Fig. VI is an elevation of

sonie of the details.

are detail views of the several valves em-

- 30 ployed and of the levers and accessories by

‘which they are actuated. Fig. X is a plan

view of the press of modified form and of the

complete’system of pipes through which the

hydraulic pressure is conveyed, ton'ether with

35 the valves, cams, cam- Sh'tft and Obher accees-
sories. -

1 represents the base of the press- f1 ane, from

which rises a pair of standards, 2, connected
at top by a cross-head, 3. Iach of the stand-
qo ards 2 18 provided with a vertical slot, as at 4,
which slots form guides for the moving parts

- of the press, as hereinafter to be deseribed.
5 is the driving shait, which is journaled in
the base 1, and pr ovlded with a pinion cr gear-
45 wheel, 6, which meshes with a similar wheel,
7, keyed to the main operating-shait 8 of the
press These gear-wheels 6 and 7 are prefer-
ably duplicated, as shown in Figs. I and II, in

order to avoid subjecting the main shaft S to
Bach of the wheels |

5o undue torsional strains.

mitted movement, and so on. -

Figs. VII, VIII, and IX

aperture thr rough each of the blocks of powder

| its extremities for the passage of the hangers
-13, and rests upon the top of the needle-baril2,
either directly or through the intervention of

and the lower side of said matrix- block.

7 1s provided iﬁit;h a wrist-pin, 9, which works
withih a longitudinal slot formed in the re-

spective lower extremities of conneeting-links
| or pitmen 10, the upper ends of said hnks or
pitmen bemw pivotally connected to the re- gz

spective extremities of the matrix-block 11,

| projecting through the guideways 4 of the

standards 2. By this means a positive upward

movement will be imparted to the matrix-
block 11 as soon as the wrist-pins 9 reach the

upper

60
extremities of the slots within which - -
they work, such movement being continued

until said pins reach the highest point of their

permitted mnovement, and (said matrix-block
being held temporarily in elevated position 63
by means to be hereinafter deseribed) a posi-
tive downward movement will commence as

soon as said pins reach the bottoms of said

slots, such movement being continued until

said pins reach the lowest point of their per-

12 1s a cross-bar connected rigidly to the
matrix-block 11 by means of hangers 13,
whereby the two are made to move in perfect
unison. This bar 12 carries a number of nee- 75
dles, 14, which extend upwardly to the upper
surface of the matrix-block 11, one being re-

ceived centrally within each of the matrlces

as shown, for the purpose of producing an
8o
when completed. .
15 is a block which carries the lower fol-
lowers or plungers, 16, and will therefore be
called the ‘‘follower-block” throughoutthisde-

scription. - This follower-block is pierced near 85

blocks, as shown at 17. By this means the:
follower-block 15 1s made to partake of the up- go
ward movement of the matrix-block 11 and
needle-bar 12, while it is also capable of a 1im-
ited vertical movemenb independently thereof
by reason of the space between its upper side
This g5
follower-block, and also the followers, are of
course plewed for the pass'mge of the nee-
dles 14.

18 are the upper pllmgers, which depend
from the under side of the cross-head 3, and 100




. ward edge with a scries of vertical apertures, |

S 20024, whiceh, when the feed is retracted, receive |

| the press and across: the path of the floating -+

normally elevated and the feeder 23 conse-
quently retracted.

19* 1s the pipe through which the liquid en-
ters and leaves the cylinder 19. This pipe
communicates with a pipe, 30, from a reser-
volr containing ligquid under atmospheric
pressure, and also with a hydraulic pump or
otber high-pressure apparatus. The commu-
nication with the low-pressure pipe is con-
trolled by a suction-valve, 31, and an outlet-
valve, 31°% while communication with the
high-pressure pipeis controlled by a valve, 33,
all of which are weighted or otherwise auto-
matically held to their seats.

The valves 31 and 31* are so seated that
when high pressure is being exerted it will
tend to hold them securely to their seats.
These valves are controlled by a cam-disk, 34,
carried by the main shaft 8, through the me-
dium of the following devices: :

35 1s a lever fulerumed near one extremity
on one side of the mainshaft 8§, and, crossing
the latter, 1s provided at or near its other ex-
tremity with a weight, 36. This lever bears
near its center upon the cam-disk 34 through
the medium of an anti-friction roller.

37 is a simple lever fulcrumed centrally be-
tween the stems of the valves 31 and 33, being
connected thereto, near its respective ends, in

65 such a manner that when either of said ex-

| follows: With the parts in the positions shown

in the drawings, the weighted lever 35 is rest-
1ng upon the face x of the cam 34,and the valve
3]1* 1s consequently open, which permits the
free ingress or egress of water from or to the
low-pressure reservoir. Soon after the press
1s started from this position,(which is effected
Dy the driving-shaft 5 through the medium of
the gear-wheels 6 7,) and before the wrist-pins
9 reach the upper extremities of the slots in
the respective links 10, the cam 29 elevates

the weighted lever 27 aud thereby retracts the

feeder 23. When the wrist-pins 9 reach the
upper ends of these slots the links 10 will start;
to ascend, carrying with tbem the matrix-
block 11 until the latter reaches the fixed
plungers 18. The follower-block 15, being
connected with the matrix-block through the
medium of the hangers 13, will of course par-
take of this motion. It should here be ob-
served that if each of the levers 39 and 41
were fulerumed at its mid-length the levers
would merely be rocked upon their fulerums
by the synchronous movement of the matrix-
block and follower-block, and would there-
fore remain at all times parallel. This would

of course render 1t impossible for the follower-

block to ascend orthe matrix-block to desecend
1ndependently of each other, which is abso-
lately necessary, as will appear hereinafter.

tremities 1s depressed it will move independ- | For this reason the lever 41 is fulerumed
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- scend, thereby moving the feeder 23 forward,
~which pushes the compressed cakes from over
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nearer the .extremilty which has connection | the shorter end of the levers 4l'and' causing
the descent of the follower-block 15, which is
‘more rapid than that of the matrix-block 11

with the floating lever 39, whereby the corre-
sponding end of said floating lever 39 is not low-

ered by the ascent of the follower-bloek 15 the

same distance as its opposite end, which is at-
tached to the matrix‘block 11, is elevated.
This causes the said floating lever 39 to be
raised aboveits fulerum-block 42. While this
upward movement of the matrix-block, the

tollower-block, and their accessories is being

effected by the links 10, the valve 31 remains

open, the liquid being sucked into the cylin- |
~ der 19 from the low-pressure reservoir.

mediately upon the arrival of the wrist-pins at

‘their highest point (the matrix-block having
reached the upper stationary plungers,18) the
face y on the cam 34 permits the weight 36 to

drop, and thereby simultaneously close the

valve 31*and open the high-pressure valve 33,

which admits the high-pressure liquid to the
cylinder 19, thereby foreing up the piston 20,
and causing the pressure to be exerted upon

the powder through the medium of the plun-

gers or followers 16, follower-block 15, and
standards 21. This is the upward movement
of the follower-block independently of the
matrix-block, which has been before referred
to. It causes the lever 41 to be rocked upon
1ts fulerum, thereby drawing the floating le-
ver 39 downward a little farther, though not
sufficiently
lag 42.  When the powder is sufficiently
pressed, the face 2 of the cam 84 raisés the

- weighted lever 35, thereby permitting both
of the valves 31* and 33 to remain closed,
during which time the pressure-liquid is
This takes place
while the wrist-pins are moving from their

confined in the cylinder.

highest point.to a point where they come in
contact with the lower ends of the slots in the
pitmen.
commence the downward movement of the
matrix-block, which is entirely independent

of the follower-block until it brings the float-

ing levers 39 into contact with their lugs 42.

‘The upper surface of the matrix-block will,
however, become flush with the upper ex-

tremities of the plungers 16 just an instant
before the floating levers 39 come into contact
with the said lugs 42, and at this instant the
depressed portion of the cam 29 comes upper-
most and permits the weighted lever 27 to de-

the matrices and brings the openings 24
directly over the matrices. The instant this

movement of-the feeder has taken place the
face x of the cam 34 raises the weightedlever
-85 and opens the outlet-valve 31%, which per-
mits the fluid to escape from the eylinder 19
~and into the low-pressure reservor.

Immedi-

~ately upon the opening of this valve 31 the

floating levers 39 strike against the lugs 42

~and any further desecent of the matrix-block

Im-.
‘the main shaft 8. -
In the modified form of the device thelinks
10 are dispensed with, and instead thereof the

to bring it into contact with the

When they reach this point, they

by reason of thepositionsof the fulcrums upon
which sald levers 41 swing. The feeder 23 is

which position itkeeps until the partsall come

YA

stiil In 1ts forward position over the matrices,

to their lowest positions, or for- a short time

‘after they have reached this position, and the

wrist-pin 9 has commenced its upward move-
ment, in order to give time for the matrices to
fill, after which it is retracted. The same
movements are repeated at each rotation of

[

matrix-block 11 is connected to the respective
lower extremities of a pair of piston-rods, 432,

carrying at their other extremities pistons 43,

which work within eylinders 44 formed in the

cross-head 3 of the press. S
- The pistons 43 divide the cylinders 44 into
two compartments, and by reason of the pres-

ence of the piston-rod 43* in the lower com-
partment the latter is reduced to an annular
chamber of considerably less area than -the
upper part. |

75

30

90

The table, as in the preferred form of the de-

vice, 18 connected with the follower-block 15
by means of levers 39 41 and link 40. The
driving-shaft 5 transmits its movement by
friction-wheels 6 7 to a shaft, 8, that corre-
sponaGs to the main working-shaft of the pre-
ferred form of the press—that is tosay, it car-
ries all the cams by which the valves and the
feeder are actuated. In the friction-wheel 7
upon the latter shaft there is a depression or
mutilated portion which effects an interrup-
tion of the rotation as soon as it reaches the
wheel 6 uponshaft 5. Thisinterruption takes
place just before the matrix-block reaches the

tinues until the said matrix-bloeck commences
1ts upward movement, whereuapon a projec-
tion, 47, from the vertically-reciprocating rod
45, which 1s moved by the said matrix-block,

comes in contact with a nose, 46, projecting
Irom the periphery of the friction-wheel 7 and

sets 1t 1n motion. This momentary. arrest in
the rotation of the operating-shaft 8is for the
purpose of giving all of the partstime to com-

Pplete their movement at each operation; for it

is evident that as the moving parts of the

press depend entirely upon the flnid-pressure

the regularity of their movements will vary
more or less according to the condition of the
fluid or other circumstances.

the regularly-moving shaft 8, the one for caus-
ing the matrix-block to rise might be opened

before said matrix-block had gunite completed

1ts descent; hence the valve for producing
the initial movement of each operation of the
press—i. ¢., the ascent of the matrix-block—is

11 causes the said floating levers 39 to rock | so placed as to be operated by the final move-
upon their fulecrum-blocks, thereby elevating | ment of the subsequent operation. To this

If, theérefore,
‘all the valves were put under the control of

105

‘Hmit of its downward movement and con-
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end the matrix-block is so connected with the | zontal arms 52 of a double bell-crank lever,

valve which must be opened 1n order to per-

mit its ascent that said valve will be opened-

as soonas the said matrix-block has completed
its descent. 'The table thereupon rises, and
by means of the projection 47, before men-
tioned, puts the wheel 7 1n motion, as herein-
after more fully described.

48 is a pipe without valves, which connects.

with the lower chambers of the respective cyl-
inders 44 at onc end and with the high-press-
ure pipe 32 at the other, thercby maintaining
a constant pressure in said lower chambers.

49 is a branch of the pipe 48 communicat-
ing with upper larger chambers of the cylin-
ders 44, said branch being provided with a
valve, 50, for regulating the admission of the
pressure- fuid tosaid chambers. This branch
is itself provided with a branch, 59, which
connects with the outlet or low-pressure pipe
30, the branch 59 being provided with a valve,
51, so seated that when high pressure is being
exerted it will press upon the top of the valve
and hold it firmly to its seat.

As before stated, the lower chambers of the
pistons 44 arein constant communication with
the high-pressure reservoir, and the partsare
so proportioned that when the pistons reach
the limit of their downward movement they
will not quite touch the bottoms of their re-
spective cylinders, thereby leaving an annular
space, which is always filled with fluid. The
pipe 48 communicates with the cylinders 44

a little above their bottoms, so that after the

* 1)18t0ns have passed beyond the ntouths of said

pipe there will be no means for the escape of
the fluid from the annular spaces. When an
elastic fluid is employed, that confined within
this annular space constitutes a packing for
preventing jar, and will also impart the pre-
liminary movement to the pistons when per-
mitted to expand by the closing of the inlet-
valve 50 and the opening of the outlet-valve
51. As soon as the cylinders rise far enough
to uncover the ends of the pipe 48 pressure-
fluid will flow into the lower chambers and
elevate the pistons. When the plungers are
to be lowered after the high pressure has been
exerted on the powder in the matrices, as here-
inafter described, the outlet-valve b1 1s closed
and the inlet-valve 50 opened, thereby placing
the upper chambers of the cylinders 44 in com-
munication with the high-pressure reservoir.
Although the pressure in both compartments
of the eylinders 44 1s the same per square inch,
yet, by reason of the greater area of the pis-
tons which is exposed to the action of the
pressure-fluid in the upper chambers,they will
be forced down ‘and the fluid expelled {rom
thelower chamberswhen the valves are placed
in the positions last described.

The inlet and outlet valves 50 and 51 are
shown in detail and on a larger scale in Fig.
VII. Theyareboth held down apon their seats
automatically by springs, and are engaged for
being lifted therefrom by the respective hori-

52 54, whose vertical arms 54 are prowded
with ¢L weight, 53, whereby the said lever 18
held to any p081L10n in which i1t is set. This
bell-crank lever is moved into the position in-
dicated by dotted lines in Fig. VII for opening
the valve 50 (and closing the valve 51) by
means of a cam, 55, secured to the operating-
shaft 8. As has been before described, while
this valve 50 is open the marrix- 131001{ de-
scends. Connected with the matrix- block
through the medium of a vertical rod, 45% and

Q 1ever 45", fulerumed at one end to the stand :

ard or 0the1 fixed part of the press, is a rod,
45, so mounted as to partake of the movement
of the matrix-bloek, said rod being provided
with a lug or ﬁngel 50, S0 swu%tcd as to pro-

ject over one of the horuontal aris of the bell-

crank 52 54, and when the matrix-table bhas

nearly completed its descent to come 1nto con-

tact with said arm 52, and thereby rock the

lever from the 1)031131011 shown by the dotted

lines to that shown by full lines, whereby the
valve 50 is permitted to close and the valve
51 opened, whereupon the matrix-block com-
mences its npward movement. DBy this means
the projection 47 is brought in contact with

the nose 46 and the shaft 8 put in motion, as

hereinbefore explained.

“The pipe 30, which communicates with the
low-pressure reservoir, (and also. with the up-
per chambers of the cylinders 44, as above de-
seribed, ) also communicates with the lower
cylinders, 19, in which the plungers 20 work,
through the medlum of a branch pipe, 19% un-
der control of a suction- valve, 31, and the out-
let-valve 318, As the plungers 20' are being
raised by the mechanism just above described,
fluid is sucked into the eylinders 19 from the
low-pressure reservoir through the suction-
valve3dl. Thehigh-pressure pipe 32 also com-
municates with the chambers 20 through a
branch, 60, and the same pipe, 19*, under con-
trol of a valve, 33, the suction-valve 31 and the
outiet-valve 31* being so located as to be held
tightly to their seats when the high-pressure
valve is open. After the upward movement
of the matrix - block ceases, the valve 33 18
opened and the pressure-liquid flows into the
cylinders 19 and produces the final maximum
pressure.

The valves 31, 31°, and 33 are shown in de-
tail and on a larger scale in Figs. VII1 and IX,
respectively. -

The movement of the feeder 23 1s effected
by the shaft 8 through the medium of the
weighted double bell-crank lever 27, the con-
necting-links 28 and 57, and the lever 58, as
shown in Fig. 1V.

Although I have throughout this specifica-
tion described the press as one which 1s actu-
ated by hydraulic pressure, yet I desire to

nave 1t understood that I do not limit myself
to the use of any particular medium for pro-
ducing the final pressure of the piston, asit 1s

obvious that any fluid under pressure might
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" be employed without requiring the slightest

q

10O

| _head ashdmﬂ* matrix-block, a

L5

- said follower block, substantially as set forth. |
2. The combination of a stationary cross- |
20

- top of said matrix-block, and vertlcally -Mov-

25

o

rated for the passage of said needles substan-

35

40

15

RO

5

Xy

- ment of the follower-block and plungers, sub-

VIII, IX, and X, as I have made such the_sub-‘
ject of a eontemporaneous application filed on
_ the 26th day of April, 1886, Serial No. 200,198.

- shaft connections between s*ud mafrix- block

plston works, substantially as set forth.

permitting aslightrelative.movement between

plungers and a movable matrix-block, of a

‘connections for operating said feeder, sub- |
‘block, of a follower- bloek provided with plun-
-gers hangelsconnectma‘ sald matrix-block and

independently of the former, links for raising
> said matrix-block, and a piston operated by

change in the construction of the parts.

I do not herein specifically claim any fea-
tures of the invention which appear only in
the modification shown in Figs. IV, V, V1,

Having thusdescribed myinvention, the fol-
lowing is what I claim as new therein and de-
sire to secure by Letters Patent: -

1. The combination of a stationary cross-
a maln operating-

and shaft a follower-block carrying plungers,
hangers connectmﬂ' said matrix-block and fol

10we1 block, and a pressure-piston for moving !

head, a vertically-sliding block having ma- |
trlc,es formed vertically thelethrough a hori--
zontally-reciprocating feeder resting upon the.

ing plungers, substantially as set forth.
3.

Lhem needles 14, pr OJectmﬂ* from the block 12
into. the matrices, the follower-block 15, lo-
cated between the matrix-block 11 and block
12, and the plungers carried by the block 15,
said follower -block and plungers being pelfo

tially as set forth.

4. The combination of a statlonary CIOSS-
head, a sliding matrix-block, a rotary oper-
atmn shafthavmﬂ' eccentric wrist-pins, slotted
]mLs Lonneetmﬂ' said wrish - pins with said
matrix-block, a follower-block carrying . the .

|

block, and a pressure-cylinder in which said

0. The combination of a stationary cross- |
head and plungers, a movable matrix-block, a
follower-bldek having plungers, hangers con-
necting said matrix- block and follower- block,

them, as explamed a piston connected to said
follower- block, and a cylinder in which said
piston works, substantmlly as set forth,

6. In.a press, the. combination, with the
feeder carried by said matrix-block and Jomted

stantially as set forth.
7. The combination, with the moving matrix- |

follower-block and upon which the latter slides

flnid under pressule for continuing the move-

The combination, with the matrix- block
11, of the block 12, hangels 13, connecting

stantially as and for the purposes set forth.
8. The combination, with the matrix- block

of the lever 41, fulcrumed at an intermediate

‘point and connected at one end to the follow-

‘er-block, the floating lever 39, connected at
one end to the matrix-block 11 the link 40,
connecting the free ends of said levers 39 and
41, and the fixed lug 42, all constructed and
iarranved to operate Substantmlly as fmd for
‘the purpose set forth.

9. The combination, with the moving ma-

-tI’IK block and a slotted link for raising and

lowering the same at timed intervals, as ex-

‘plained, of a follower-block carrying the plun-

gers, hangers connecting said matrix-block

and follower- block, a plStOIl connected to said
.| follower-block, a cyllnder in which said piston

works, com mumcatmw with pipes,having suilt-

a rotary shaft, a cam carried by said shaft,
and suitable levers for opening and closing the
valves at timed intervals, substantially as and
for the purpose set forth. :

10, The combination,with aninter mittentl y-
movmg matrix-block,. an intermittently-mov-
ing follower-block car rying the plungers, and
means for moving said matrix-block and fol-
lower-block alternately, as set forth, of the re-
ciprocating feeder working on the upper side
of said matrix-block.

11. The combination, witha vertically-mov-

ablematrix-block, of a hopper carried thereby,

a feeder, and jointed levers for operating said
feeder, substantlally as set forth.

12. In a press, the combination, with the
plungers and a sliding matrix- blocL, of &

hopper carried by said matrix-block, a feeder

79

75'

i able valves,with the source of fluid-pressure, .

Qo

05

ICO

resting upon said matrix-block and covermg -

the mouth of the hopper, the rotary operat-

ing-shaft, a cam carried by said shaft, and

plungers, a piston connected to said follower- | jointed connection between said cam and

feeder, substantially as set forth.

13. In a press, the combination of the plun-
gers, a sliding matrix-block, 11, a hopper, 22,
carried by the matrix- block 11 a feeder, 23
resting upon said matrix-block and covering

‘the mouth of the hopper, the rotary operat-

rb5 |

110

ing-shaft 8, the cam 29 carried thereby, the

weighted bell-crank lever 27 ,resting upon sald

cam, and the link 28, connecting the upper

arm of said level 27 wﬂzh the feedel as setb

| forth

14. In a press, the combmatlon with the

plungers, a piston connected ther eto a cylin-

der in which said piston works, a_nd pipes
having valves for placing said cylinder 1n
communication with the fluid-pressure appa-

ratus, of a main working-shaft having con-

necbwn with said plungers for partla,lly rais--
ing them and lowering them, as described, and
a cam secured to said shaft for Opening the

valve in the high-pressure pipe and admitting

pressure-fluid to the cylinder for completing
the upward movement of the plunﬂ'ers, as ex-
plained. |

" 15. The combination, with the follower-

65 11 and the follower-block 15, each having a | block 15 and the slotted links 10, for partially
llmlted movement mdependently of the other,

raising it and lowering it, as deseubed of the
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pressure-cylinder 19 and piston 20,for produe- | to partially descend, and a cam for opening

1ng the final pressure on the plungers, the au-
tomatically-closing valves 31 33, for control-
ling the admission and escape of the pressure-
finid, the shaft S, the cam 34, and the levers 35
o7 38, through which the said valvesare oper-
ated by said cam, as set forth.

16. In a press, the combination of an oper-
ating -shaft, a sliding matrix-block, connec-

tions befween said shaft and matrix-block

whereby the latter is raised and lowered, a
follower, a piston to which said follower 18 con-
nected, a cylinder in which said piston works,
a valve for controlling the admission of high-
pressure fluid thereto, a cam for opening said
valve and admitting said fluid as the upward
movement of the matrix-block is completed,
a valve for preventing the egress of fluid
theretrom, thereby momentarily interrupting
the descent of the said piston and its attach-
ments, so as to give time for the matrix-block

sald valve and permitting said piston to fall
after the matrix-block has partially descended,
substantially as set forth.

17. In a press, the combination, witha slid-
1ng matrix-block and an independently-mov-
ing follower, of a piston, a cylinder in which
said piston works, a valve for controlling the
admission and escape of pressure-fluid, cams
for first opening said valve and admitting
fluid and then closing 1t to prevent its escape,
(thereby holding the piston and follower in
elevated position,) meauns for partially lower-

| ing the matrix-block independently of the fol-

lower, and a cam for opening said valve and
permitting the escape of fluid, substantially

as and for the purpose set forth.
H. GRUSON.

Witnesses:
JULIUS VON SCHUTZ,
IEAInL KALLNECKEER.
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