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”JABEZ H. GILL, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO HENRY

BOWER OF SAME PLAOL

-l.M_PRO_YEMENT_IN--MACHINES FOR THE _MANUFACTURE:OF COMPRESSED PILLS,

bpeclﬁmtlon formm 1}&113 of Lettels Patent No. 215 452, flmted Mmy 20 18 9; ; application filed
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- To all whom fat may CONCErn ;

Be it known that I, JABEZ -H (JrILL of the
city and county of Philadelphia, in the State

- of Pennsylvania, have invented certain new

and useful Improvements in Machines for the

- Manufacture of Compressed Pills, of which

improvements the following is a specification.

- My invention relates to ‘Tnachines designed
~ for the formation of pulverized materials into
- pills by compression between dies or plun-

gers; and itsobject is to provide,in such form
and relation as to constitute a compact, dura-

~ble, and efficient structure, a connected series-

Of co-operating: mech&mbms, all actuated from
smgle driving-shaft, and serving, respect-

~ ively, to perform the functions of feeding the
- pulverized material to- molds within which it
is to be compressed into pills of the required.
~ form and dlmemwm,successwe]vmovmg sald
- molds into and retaining them in proper posi-

tion for the application of pressure to their

~ contents, compressing the pulverized material
. within the molds, ejecting the finished pills
- therefrom, and cleaning:the inner surfaces of

the molds, the several opemtwns being aunto-

- matically and continuously perfm med 1N proper
~relation and sequence.

To this end my 1111provementq conmst 10 ¢cer-
taln devices and combinations, including a
carrier - disk or mold-wheel provided with a

- series of molds within which the pills are com-

yacted, and havine an intermittent movement
) | )

o of rotation imparted to it, a feed-hopper and
. feed-slide by which a proper quantity of pul-

verized material is successively supplied to
each of the several molds of the carrier-disk,

& reciprocating npper pl’unger or die, and an
- intermittently-reciprocating lower die or anvil,

between which dies the material in the molds

‘is compressed and solidified into finished pills,

- . mechanism for alternately rotating the carrier:
~ disk for a distance corresponding to the cir-

- cumferential distance between the centers of
two adjacent molds, and holding said carrier-
 disk stationary during the entrance of the
dies into a mold, and a reciprocating ejector

and cleaners, which, respectively, eject the
finished plllb from the molds and clear from

to, a;nd Lheleby fit them for 1ece1v1ng a fresh
supply The improveinents dmmed are here-
inafter fully set forth.

In the accompanying dr mvmgs, Figure 1 is
a side view, partly in section, at the center of

the driving-shaft of a machine for manutac- -

turing complessed pills embedying my im-
provements Fig. 2, a plan or top view, a por-
tion of the. table. .:md driving-pulley being
broken away ; Fig.3,a vertical transverse sec-

tion at the line z of Iig. 2; Iig. 4, an end '

view from the left-hand side of Flg 1; Fig.5,
a vertical transverse section at the line y y of

TFig. 1; and Fig. 6 a vertical section, on an en-

larged scale, through one of the molds of the
carrier-disk, showmﬂ the compressing-dies.

~ The workmﬂ' paurts of the machine are
mounted and supported in a substantial me-
tallic frame, consisting of a bed plate or table,

1, resting upon standards 2, and havmg a

-downwardly projecting web or body, 3, and an
upper  block, 4. A horizontal driving- -shaft,

b, 18 mounted in & be‘umg in . the web 3 be
neath the table,and carries a pulley, 6, through
‘which power for the operation of the machme

' is transmitted from a suitable prime mover,
| this pulley being also made of proper weignt

and proportions to serve as & fly-wheel. The |
pulverized ingredients which are to be formed
into pills are subJected to the action of ‘com-
pressiveforce within cyhnduca:l molds 7, which ~
are arranged in a circular series, and at equal

‘distances apart, around and near the periphery

of a eamrle_r-dlsk or mold-wheel, 8, mounted so =
as to rotate freely upon a vertical stud, 9, pro-
jecting from the upper block, 4, of the irame.
The molds 7 are made of" hardened steel, and
are inserted removably in the carrier- dlsk SO -
that molds of different diameters may be Sub
stituted when desired ; and the carrier-disk 8
1s, for convenience of construction, made 1in
two sections, one above the other.

- An intermittent movement of rotation is
imparted to the carrier-disk in the following 1
manner: The driving-shaft 5 carries a spur-
pinion, 10, which meshes with a correspond-
ing gear, 11 on a lower shaft, 12, which may

‘be termed the, ‘“pressing ﬂ'-shaft *’fm the reason

the inner surfaces of the molds any particles | that it operates the upper d1e Or pressing-.

of the pill mgledlents that may ’tdhele there- | plunge1, as hereinafter to be déscribed.
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A spur-pinion, 13, on the shaft 12 meshes |

with a similar 1)1111011 14, on a short shaft, 15,
mounted in a beqrmg on an arm pm]e(,t,mg
laterally from the web 3, and the pinion 14 in
turn meshes with a p1mon 16, on one end of
a shaft, 17, the opposite end of which shaft
carries 2 cmn 18, having an irregularly-formed
groove, 19, on one of 1ts sides.

A double-armed lever, 20, is mounted at or
near its center in a bearmg Ol an arm pPpro-
jecting from the web 3, and has a roller on its
lower end, which fits Wlthm the groove 19 of
the cam 18. ‘By the rotation of the shaft 17
a vibratory movement isimparted to the lever
20, the extent and character of which are gov-
erned by the form of the cam-groove 19. Tlle
upper end of the lever 20 fits into a slot in a

slide, 21, working 1n a guide in the upper
block, 4, "and gives reciprocating movement

to the shde 91 corresponding with the move-
ment 1mparted to the lower end of the lever
by the cam-groove.

- A pawl, 22 18 pivoted to the sllde, a,nd en-
gages a serles of ratchet-teeth on the lower
portion of the peripbery of the carrier-disk,
its free end being pressed up to and kept in
contact with the ratchet-teeth by a spring, 23,
by which means an intermittent rotation 15
1mparted to the carrier-disk 8, the latter being
moved daring the traverse of the slide in one
direction a fr .-;u,tlou of arevolution,the denomi-
nator of which fraction equals th(, number of
molds which 1t contains, and remainin g sta-
tionary during the tmver&e of the slide in the
opposite direction.

" A double-armed stop-lever or detent, 24, is

pivoted to the upper block, 4, adywent to thb
carrier-disk, and has a c:t@np upon one of its
ends, which en gages a series of notches formed
upon the peliphery of the latter above its
ratchet-teeth. A spring, 25, bearing against
the opposite arm of the detent, presses its stop
~end against the periphery of the carrier-disk
and into the notches thereon, except during
such time as a pin, 26, on th(-*- slide 21 bears
agamst the opposite &rm of the detent, and
T elease.s 1t from the notch in which it ]ms been
engaged. The relation of the pin 26 and pawl
‘72 to the ratchet-teeth of the carrier-disk and
the detent 24 is such that the detent is re-
leased from the notch of the carrier-disk just
~ before the pawl engages a ratchet-tooth and
commences 1ts traverse with the slide in the
direction necessary to move the carrier-disk ;
and, on the other hand, the detent is caused to
engage & notch and hold the carrier-disk sta-
tionary coincidently with the termination of the
traverse of the slide in the direction stated.
During the short period which elapses between
- the disengagement of the detent and the en-
gagement of the pawl the plungers or dies, to
be hereinatter described, are within one of the
molds of the carrier- dlsk and the accidental
displacement of the disk i 1&, thus prevented.

The pulverized ingredients from which the

pills are to be f01med are supplied to a feed-

upon the table 1, adjacent to the carrier- dlsk
and in this msta,nce held in place by a yoke,
29, secured by screws to the stand 28, and hav-
ing . 1ts arms bearing upon an outer Jower flan oe
upon the hopper. The bearing of the yoke
upon the hopper may be regula-ted as required,
and i1t may, when desired, be removed, to ad-
mit of the removal of the hopper for cleansing
or repair. A stirrer, 30, having a series of
blades or arms nupon its lower end and a crank
arm or disk, 31, upon its upper end, is mounted
In a bearing or bearings centrally within the
hopper 27, and is rotated by a crank arm or
disk, 32, on the lower end of a shaft, which is
mounted concentrically with the Stlrlm in a
bearing on the end of a removable armn or
br acket 33, above the stand 28.

The crank- -pin of the disk 32 fits into a hole
in the crank 31 of the stirrer, and by remov-
ing the bracket and the shaft which carries
the crank 32 the stirrer may be taken out of
the hopper when desired. A pulley, 34, is
mounted on the upper end of the shaft of the

crank 32, and is driven by a belt, 35, passing

around 1dlers 36 on the arm 33 and.around a
pulley, 37, on the end of the pressing-shaft 12.
The material 1s fed to the molds by a recipro-
cating agitated feed-slide, 38, working in a
trough-shaped guide, 39, beneath the hopper,
this guide having an opening of the same di-
ameter as the molds formed near its outer end,
and 1n such position relatively to the carrier-
disk as to be, at each stoppageof the disk, con-
centric with one of the molds thereof. A sim-
1lar opening is formed in the feed-slide 38, the
thickness of which slide, relatively to the di-
ameter of the molds, is such that the opening
i the shide will contain exactly the proper
amount of material to form a single pill, when
the same 1s packed by the stirrer and by the
shaking or agitation of the slide, hereinafter
to be described.

A slotor elongated aperture1s for med in the
bottom of the hopper, below which the feed-
slide traverses, and througli which the mate-
rial drops into the opening of the slide. The
feed-slide 1s reciprocated by the vibration of a
bell-crank lever, 40, pivoted on a stud or bear-
1ng below the table, and having the extremity
of its npper arm fitted in a slot in the outer
end of the feed-slide, and its lower arm con-
nected to one end of a link or rod, 41, the op-
posite end of which is connected hv A pin, 42,

‘with the free end of a vibrating arm, 43, jour-

naled to a stud on a flange pr Q]e(,tmg from the
web 3 of the frame. | |
The pin 42 carries a roller, which fits in the

'groove 44 of a cam, 45, secured upon the press-

ing-shatt 12, and is held up to the inner sur-
face of said groove by a spring, 46, connected
to the arm 43 and to the table 1.

The throw of the roller induced by the form
of the cam-groove is such as to give a vibra-
tion to the bell-crank 40 sufficient to lmpart;
the desired traverse to the feed-slide; and teats
or abrupt projections are formed in the cam-

hopper, 27, adjustably secmed to a stand, 28, | groove at points about opposite each other, the
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-or box, 59, fits within the eress head 5S8. A
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' effect of whleh is to Jer or shake the feed slide l 61, on the presser- -shaft, i

at two points in its traverse, the first while it

- is beneath the opening in the hopper and is
~ receiving material therefrom, this jarring or
- agitation serving to pack the material in the
. opening of the feed-slide, and the second when
- the opening of the feed-slide is immediately

above one of the molds of the carrier-disk, this
second mg1t&tmn discharging the eoutents of
the opening into the mold, after which the
slide moves backward to the hopper to receive

“a fresh supply, and leaves the filled mold free
| fer theentranceof'the pressing-diesor plungers.

‘The material thus fed to the mold is con-

: paeted ‘theremn to the desired form and di-
_mensions by the préssure applied to 1t by dies

operated in the following manner:
die or anvil,

Thelower
47, 18 secured removably within

' a'recess 1n the upper end of a eylmdrleel rod
or socket, 48, which is accurately fitted to
slide in a g ulde formed in the table 1 and up-

per bleek, 4. The lower end of the socket 48
18 fitted 1n a bloek 49, sliding in guides below
the socket 48, and the b]oek 49 reets upon a
cam-arm, 50, on one end of a horizontal shaft,

51, meuuted in a bearing in the web 3 ebove

the pressing-shaft. The block 49 is connected

‘with the cam-arm 50 by a slotted link, 52, so

that it may be pushed upward by the direct

~action of the canis -arm, and drawn downward

by the link. When the block 49 is at the ex-
tremity of its upward traverse the lower die,

- the socket in which it is - ﬁtted the block to

which the socket is connected, and the cam-
arm 50 are all in line vertleall}, 50 that press-
ure applied upon the lower die, or upon mate-

rial résting thereon, is transmitted directly
through these elements to the bearing of the

cam-arm upon the frame of the maehme. An

- arm, 53, on the opposite end of the shaft 51
carries a roller fitting a cam-groove, 54, in the
~spuar-gear 11 of the pressing -shaft 12, The

form of the cam-groove is such that the move- |

- ments and 111termls of rest of the shaft 51
- successively elevate the lower die, 47, and pro-

Ject 1t into one of the molds ef the carrier-
disk, cause it to rest Stetlonary therein during

the r1;p+plleetlen of pressure by the upper plan-

ger, to be presently deseribed, and withdraw

. it therefrom at the cenelnsmn ef the pressmn

operetlon
‘The upper plun ger or pres%uw dle bd, pre-

JOGtS downward from and 1s secured ﬁrmly in

a cross-lread, 56, screwed to the upper ends

of two. etrong pressel -rods, 57, fitted to and

moving freely in leterel ﬂmde projections
fermed on the frame-web 3. The plunger 55
is, in the instance shown, secured by a screw

~and nut and jam-nut, so that it may be readily
‘removed and replaced, or adjusted to form
- pills of different thicknesses or degrees of con- |
- sistencey, as may be reqmred - A slotted block
~or lower cross-head, 58, in this case composed

IS Q;eeur'ed to the lower
57, and a die- bloelz

of two separate pleee

crank- pm, 60 pl‘OJGOtIIJG from a crank or disk,

-shaft 'eommunieetee vertical

.1..;.

‘the table 1 _
sisting of steel Tods Wrepped with some suit-
~able covering material, are

s fitted to the die-
block 59, and in the I'evelutmn-_ of the presser-

reciprocating
movement to the lower cross- head 58, and the -
attached presser-rods 57, upper emse head 50, -
and plunger 55, the compression of the 1}111

being effected between the upper plunger, 55,

and the lower die, 47, during the downward
movement of ‘the 'plunger bd, and the latter

being withdrawn from the mold during the
upward movement of 1ts cross-head and con-

nections to admit of the partial rotation of the
carrier-disk, which brings another mold into

position te be filled; eud allows subsequent

compression to be .:Lpphed to its contents.
The finished pill is pushed out of the mold

‘at the next interval of rest of the carrier-disk

after its formation by an injector, 62, project-

ng dewuwardlv from an arm, 63, eeeured npon

the upper end of a vertical stem, 64, working
in a guide in the upper block, 4, of tlle frame,

~and reelproeeted by a eouneetil‘m rod, 65,

journaled at one end to the stem ()4 a,nd at

the other to a crank arm or disk, 66, en a hori-

zontal shaft, supported in a l)eamng on the
web 3, and rotmted by a spur-pinion, 67, mesh-
ing with the pinion 13 of the presemn shatt
The finished pill drops from the mold
into a suitable box or receptacle placed upon'
Cleaners 68, (one or more,) con-

secured to the arm
63, which carries the GJGBtOI", and serve to re-

| move any foreign matters that may adhere to
-the inner qurfeees of the molds after the pills
liave been expelled therefrom. A pin on the

arm’ 63 entering a slot in a vertical guide, 69,
prevents axial movement -of the $tem 64,

-and Insures the entrance of the ejector and

cleaners into the molds of the carrier-disk i n
the downward traverse of the stem. |
Inasmuch as the operations of ejecting the
finished pill and cleaning the molds ‘must,
like that of compressing the pill, necessarily
be performed only during the intervals of rest
of the carrier- disk, it s obvions that the
ejector and cleaners nnﬂht if preferred, be're- -
ciprocated by an arm pl'q]e(*tmg from the
cross-head 56 of the upper plunger instead
of by separate driving-gear; but it being de-
sirable to iree the pressing mechanism from

any side strain, and Iimit its function to the

specific duty of the compression of the pills,

‘which in most cases requires - the application

of a high degree of pressure to the pulverized
mmtelml I deem the separate reciprocation of

the e]eetor and elemers to be preferable n
practice. |

In the operation of the nnehme tlle sevelal
detailed functions of feeding, compressing,
ejecting, and cleaning are pertormed suces-
sively I“Bldtl‘i'e]‘? to e"l(ﬂl individual mold of
the carrier-disk, and are all performed at évery
interval of rest of the disk, during which pe-
riod material is supplied to one of the molds,
and afterward, in the same interval of 1‘*eet
eompressed therem, a finished pill is expelled
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~from another mold, and the inner surfaces of |

two other molds are cleared of foreign matter
by the cleaners. The operation is continuons
and automatie during the application of power

to the driving-pulley, and the measure of rest |
of the carrier-disk is the period required to fill |

a mold and compress the material within it.

I claim as my invention and desire to se-
cure by Letters Patent—

1. The combination, in a machine for the
manufacture of OII]])I‘GHSBﬂ pills, of an inter-
mittently-rotating carrier-disk, a a series of pill-
molds therein, and two reciprocating plungers
or dies, which, at eacle interval of rest of the
carrier-disk, enter a mold of said carrier-disk
to compress pulverized material therein, and

are after the compressing operation entirely |

withdrawn therefrom to admit of the free ro-
tation of the carrier-disk, the combination be-
Ing and operating substantially as set forth.
2..The combination, in a machine for the
manutacture of compressed pills, of an inter-
mittently-rotating carrier-disk and a series of
pill-molds therein, an intermittently-recipro-
cating lower die 01:' anvil, which successively
enters each mold of the G‘II‘I'IBI‘ disk, remains
stationary therein during the appli_catiml of
pressure to the contents ot the mold, and 1s
withdrawn therefrom at the conclusion of the
pressing operation, and a reciprocating upper
plunger or die, by which pressure is applied
to the contents of each mold successively, sub-
‘stantially as set forth. |

3. The combination, in a machine for the
manufacture of compressed pills, of an inter-
mittently-rotating carrier-disk and a series of
pill-molds therein, a feed-hopper, and a stirrer
rotating in the same above )
bottom, and a feed-slide reciprocating beneath
the hopper, and having an opening which re-
ceives a charge of material therefrom, and
- conveys the charge to one of the molds of the
carrier-disk at each interval of rest thereof,
substantially as set forth.

4. The combination, in a machine for the
manufacture of complessed pills, of an inter-
“mittently-rotating carrier-disk and a series of
pill-molds therein, reciprocating dies or plun-
gers, by which pulverlzed material 1s succes-
- s1vely compressed 1n each mold of the carrier-
disk, and a reciprocating ejector and cleaner,
which respectively eject the finished pill and
clean the surface of the mold, substantially as
set forth.

5. The combination, in a machine for the
manufacture of uompressed pills, of an inter-
mittently-rotating carrier-disk and a series of
pill-molds therein, a reciprocating pressing-
plunger, and a lower die or anvil, which, dur-
ing each Interval of rest of the carrier-disk,

15 elevated 1nto and held stationary within a

mold of said carrier-disk by a vibrating cam-

the

an opening in 1ts

T

arm having a bearing upon the frame of the
machine and receiving the pressure applhied by
the pressing-plunger, a wheel having a cam-

- groove, by which said cam-arm 1is vibrated,

and a slotted link which connects the cam-arm
with the lower die or anvil, and withdraws the
same from the mold after the pressing opem-
tion, substantially as set forth.

6. The ecombination, in a machine for the
manufacture of eompressed pills, of a table or
bed-plate having a vertical ﬂmwe or web de-
pending from its lower side, a carrier-disk or
mold-wheel which has a serles of pill-molds
secured within it and is intermittently rotated
upon the upper side of the table or bed-plate,
a pressing-frame consisting of an upper cross-
head carrying a pressing-plunger, and united
by presser-rods to a lower slotted cross-head
receiving the die or box of a crank-pin, by
which said frame 1s reciprocated, and a lower
die or anvil conneeted to a sliding block which
bears npon and 1s reciprocated by a vibrating
cam-arm, the pressing-frame and lower die re-
ciprocating in the same vertical plane, and be-
ing guitded and supported in the web of the
bed plate, substantially as set forth.

7. The combination, in a machine for the
manufactare of eompresqed pills, of a carrier-
disk journaled on and susceptlble of free rota-
tion around a central vertical stem or bearing,
and having a series of ratchet-teeth and stop-
notches formed upon its periphery, a recipro-
cating slide carrying a pivoted pawl engaging
atehet-teeth of the carrier-disk, a cam
and vibrating lever imparting motion to the
slide, and a vibrating detent or stop-lever,
which is alternately pressed into a notch of
the carrier-disk by a spring, and withdrawn

therefrom by a stop-pin on the reciprocating

slide, the combination being and operfttmg
::,ubbt‘mtlally as set forth.

8. The combination, in a machine for the
manutacture of compressed pills, of an inter-
mittently-rotating carrier-disk and a series of
pill-molds therein, a teed-hopper, and a re-

~clprocating feed - slide, by which pulverized

material is fed to a mold of the carrier-disk at
each interval of rest thereof, a reciprocating
plunger and lower die or anvil, between which

the material fed to the mold is compressed

therein at the interval of rest during which
sald mold 1s fed, and which are subsequently
enfirely withdrawn from the mold to permit
the free rofation of the ecarrier-disk, and a
reciprocating ejector and cleaner whlch expel
the finished pill and clean the inner surface of
the mold, the combination being and operat-

ing Subbtantlally as set forth.
- JABEZ H GILL.

Witnesses:
J. SNOWDEN BELL,
GEO. A. VAILLANT.
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