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To all whom 1t may concern:

De at known that I, IEmaxven L. Ricmo-
ais, acitizen of the United States, residing
e city o county of I Inlmlell_.)hm.., 1)
the State of Pennsylvama, have invented a
certain new and useful Improvement in
Tablet-Machmes, of which the following 1s
a true and exact description, reference bemﬂ
had to the accompanyine drawings, which
form a part thereof.

My present invention relates to means for
compressing medicmal tablets and the like
from granular or powdered material.

The object of my invention 1s the con-
struction of a machine for the purpose men-
tioned which will produce tablets of uniform
quality and with little waste, which may be
reaciily adjusted to give any desired degree
of compression and_tablets of any desired
thickness, and which will be stmple, reliable
and effective 1 1ts mechanical construction.

The various features of novelty which
characterize my 1nvention are pointed out

with particularity in the claims annexed to |

and forming a part of this specification. For
a better under standing of my invention, how-
ever, and the advantages possessed by 1t,
reference may be had to the accompanying
drawings and descriptive matter, 1n which
I have tllustrated and described a machine
cmbodying my invention.

Of the drawinges, Figure 1 is a side el(;,m—
tion of the m ltllillt, i 1o, 2 18 a frout elev:

tion. Ifig. 3 15 a section on the line 3—3 of
Mo, 2. l"lﬂ + 15 a vear elevation.  Ing. 5

1 o plan view with some parts removed, and
[F10. 6 18 a section on the line 6—06 of INig. 2.

In the drawings, A represents a base hav-
e formed 1t the lower halves of the bear-
imges for the driving shaft B and for the main
operating shaft Co which s driveon from the
shaft B through gear wheels B and € On
the base A s bolted a main frame D com-
prising a pair of side plates D' and connect-
ing portions. The upper halves of the bear-
ings for the shaft C are formed 1n the frame
D. A pairr of parallel columns or guide
posts D?* extend from the upper end of the
main frame D to which they are rigidly
connected. A crosshead I, mounted on the
onide rods D? s reciprocated by means of
connecting rods IS' which are ](Jll[llclle(]. at
their upper end on trunnions K* carried on
the crosshead and at their lower end on wrist
pins C* earried by, but eccentrically disposed
with respect to the shaft C.

Specification of Letters Patent.

The upper tab- | of the web D?

Patented Oct. 13, 1908.
Serial No. 369,743.

! lct forming plungers are in the form of pins

I carried 1)3 a holder I, the shank of which
1s ¢lamped 10 the er osshend I8 by means of a
clamping voke 6% secured by balis 190 The
upper end of the holder I'' bhears against and
1s supported by the lower end of a hollow
bolt I™* which 1s threaded m a nut formed
vartly by tm' crosshead Iv and parvtly by a
LLLMIPI[W voxe B ;Hi}‘t%l alily --uum*-l to the
crosshead by bolts 187, The position of the
upper plungers Ielatu e to the crosshead may
be varied by loosening the bolts Kt and ES
and adjusting the hol Ter 10 and the bolt I,
By tightening the bolts ' and 189 the parts
are prev ented from w ovking loose. 'The bolt
I forms a means for 01}1;1111111.@ an adjust-
ment of the plungers morve delicate, accurate
and sectire than would be otherwise possible.
A bolt I? passing through the hollow bolt I
1s threaded 1nto a socket formed in the upper
end of the holder If'. This prevents the
holder If' from dropping and possibly in-
juring the plungers £ when the clamping
}70110:3 are loosened. When it 1s desired to
remove the holder I'' and then return 1t with-
out disturbing the adjustment, as in clean-
ing, this may be readily done by adjustment
of the bolt F* and clamping volke E?.

On the top cross D¥ of the frame D be-
tween the posts D* 1s secured a table (v by
bolts G*. "The table (x has un openming in
line with the plunﬁu% I 10 whieh 1s secured
a die block GG*. Preferably the table G has a
kerf at one side of the openiny recelving the
die block (' to facilitate the a]ampmu of
the die in pl..wt; by a clampmyge bolt GG*. The
die block (7 is provided with passages (7
into the upper ends of winelr the lower ends
of the plungers [ wre adapted to enter, and
the tablets are formed 1 (he passages GF
between the lower ends of the plungers [€
and the upper ends of sunilar plungers 1
which are cavried by a holder ' longitudi-
nally movable in hine with the holder I in
bearings formed 1n cross pieces D* and 17 of
the framework D. Levers I supported
from the framework DD by hnks H? have
their inner ends journaled on trunnions H!
carried by the holder ', and the oscillation
of the levers H? reciprocates the holder I
to move the plungers IT up and down 1n the
passages G®. The dow uwmd movement of
the holder IT' 15 defimitely limnted by an
abutment in the form of a bolt T1° projecting
from a socket D* formed i the framework
in line with the holder TI¥,
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and secured in any desired position by a lock ! table N* secured to the framework B or nto

nut H". .
the holder H' is definitely Limited by ad-
justable bolts 2 carried in arms H? project-
ing laterally from the lower end of the
holder H! and adapted to engage the trans-
verse frame b Do

- The outer ends of the levers T1F are cons
nected by a link comprising relatively ad-
justable parts T and I' with a block or cross-
head I? which is secured on one arm J of a
bell erank lever pivoted on pins J* supported
bv bosses J* of the frame work D, The
other arm J® of the lever carvies a ciun ivoll
J* which travels in the cam groove C* formed

in one side of the gear wheel C'. Teo vary
the stroke of the plunger holder TI'. the

block 12 1s made adjustable along the arn J
by means of a scvew J* swiveled tn the outer
end of the anm and passing through a
threaded socket formed 1n the lug I® of the
block I°.

It will be observed that the center of the
pivotal connection between the link member
I' and the block I? is so located that when
the block I? is moved to the iner Ihmit of
its movement along the lever arm J, the piv-
otal center of the link connection 1s eoaxial
with the center of movement of the bell
crank lever abeut the stud J*. In conse-
quence, the oscillation of the bell crank lever
arm J2 can be made to produee any desired
amount of movement of the holder H' from
zero up to a maximum. | _

On the upper side of the table G are pro-

‘vided “guidéways ‘G® in which reciprocates

the feed shoe K. The shoe K has pivotally

connected to it a rod or link K* en‘the outer
‘end of which is adjustably secured a block |

K? by means of nuts K3. One end of a lever

L is pivotally connected to the block K* by

the pin L. The lever L 1s pivotally sup-
ported between i1ts ends by a stud or shaft L~
journaled 1n ears D7 of the framework. The
lower end of the lever carries a cam roll LA
which works 1in a cam groove L' formed n
the oppostte side of the gear wheel (Pt from
that in whieh the cam groove C* 1s formed.
The cam roll L* s at all times held agaimst
the cam I by a spring I* held agamst the
upper arim of the lever 1. by a bolt 1.% securved
to the frameworle of the web DF

The shoe IC has its upper eud connected
by a flextble tube M to the discharge end of
a hopper or receptacle M' secured by bolts

M2 to collars M?® adjustable along transverse |

rods M* supported by collars M* adjustably
secured in place on the upper end of the
posts D. DBy this arrangement the hopper
or receptacle M' may be adjusted toward
and away from the level of the table G and
also toward and away from the posts D.
From the front end of the table (x a chute N
lends for conveving materal discharged

Similarly the upward movement ot

¢

‘sceribed, the wrist pins

a receptacle not shown, supported on the
fable N, A waste receptacle D 15 suitably
supported by the framework D 1n position
{o recerve material which may work out of the
feed shoe and be moved oft of the rear edve
of the table. A belt shapper T s supported
by a shaft I shdmgly mounted o (he side
frames D and operated at the front of the
nuchine l}_}-’ 1 Ul‘ﬂ]&ll{ handle P* secured to a
shaft P* journaled in lugs carried at the
outer side of the side frames and provided
at its rear end with a crank arm P havine a
pin P oworkine inoa slot P formed o the
arnl P7osecured to the end ol the shatt 1
By turning the handle P2, the belt shipper
P may be moved toward and away from the
framework 1) to shitft the dreivine belt, not
sliown, from the puliev ® fast on the shaft
I3 to the pulley B® loose on the shaft 3.
The operation of the mechanism disclosed
1s as follows: Assuming the initial position
of the apparatus to be that shown in Ihig 3,
the plungers H are at the upper lLimt of
thenr movement and their upper ends are

substantially flush with the upper surface of

the die block G*, which 1s covered by the nu-
tertal 1n the shoe K. The rotation of the
wheel C! in the direction indicated by the ar-
row causes the cam roll J® to move nto the
main circular portion of the cam track C-.
This draws the plungers H to the lower limtt
of their movement where the holder I1* en-
Zages-and 1s supported by the abutment H*.
The plungers H fit snugly 1n the passages
G?® and "as*a’ result, the ‘suction oceurring
when the plungers H move downward -

sures that the-material to:be molded shall

follow the plungers into the upper ends of
the recesses (. Shortly after the follower
H* engages the abutment-HP?, the shoe K 1s
oiven a to and fro movement by the engage-
ment-of the cam roll L with the hump L°
of the cam L* This assists in completely
(illing the passages above the plungers H
with the matertal to be compressed, and
compacting the material somewhat,

It will be observed that the front wall of
the cavity in the shoe K ois melmed at IV
where the corresponding portion Iv* of the
rear wall is vertical.  As a resultsc when the
shoe 1s moved away from the front of the
machine, the wall K tends to wedge down
the material i the shoe while on the return
movement of the shoe the vertical wall K7
has no tendency to hift the material m the
shoe.

- Shortly after the cam rolt I.? leaves the
hump L3 it engages the main circular por-
tion of the cam L* and the shoe is moved
back out of line with the die block GG'.  Dur-
ing the portion of the operation just de-
2 are moving through
the extreme upper portion of thetr eirele of
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above the table G. As the rotation of the | clamping nut H® to the proper height.

shaft C continues, the crosshead I& descends
and the plungers F enter the recesses G* and
complete the formation of the tablets by
compressing the material in the recesses G*
against the plungers. H.

It will be observed that the mechanism
permits of a very powerful and exact press-
Ing action, as the upper portion of the bear-
ings for the shaft C are formed 1n the frame-
work D and in the same plane with the
plungers, and the holder H 1s supported on
the posts D? rigidly connected to the frame-
work D so that there can be practically no
injurious lost motion 1n the apparatus.
Moreover the parts are so arranged that the
pull on the crosshead E 1s in practically the
same plane as the lines of movement of the
compressing plungers, thus avoiding lateral
strains.

By adjusting the upper plunger holder in
the crosshead E, any desired thickness of
tablet may be c¢btained, and in practice 1
have found that the machine will make
tablets of a thickness varying from that of
a sheet of paper up to any thickness within
the hmits of the machine. The tablets pro-
duced with any one adjustment are of uni-
form quality and are made with very slight
waste.

After the tablets are compressed as de-
sired, the parts return to the position shown
in Fig. 3. The cams C? and L* are so shaped
and arranged with respect to the cam rolls I
and J* that the plungers H are moved to the
upward limit of their movement just before

‘the shoe K starts to move toward the front

of the machine, so that when the shoe K
does move to the front of the machine, 1t
moves the tablets off the tops of the plungers
H and discharges them into the chute N.
The abutment screws H?® insure that the
upper ends of the plungers H shall not pro-
ject above the surface of the guide block G*,
which might otherwise occur from the mo-
mentum of the parts and the lost motion
incident to use. The arrangement of the
abutment screws H® so that they project up-
ward from the arms H? at the sides of the
slunger carrier H 1nsures agamnst any ha-
{)i]ity of interference 1n the formation of
tablets of the desired thickness by a collec-
tion of wastage of material compressed on
the upper ends of the abutment screws. By
adjusting the block 12 along the arm J, the
throw of the lever H? and consequent move-
ment of the holder H* 1s adjusted as desired
to vary the amount of material drawn into
the passages G*. After the block 1% 15 ad-
justed, the length of the link formed by the
members I and I' 1s adjusted to bring the
upper ends of the plungers H flush with the
upper surface of the die block G* with parts
in the position shown by the drawings. The

- Similarly

the holder F* i1s adjusted in the
crosshead K to give the desired thickness of
tablet. By adjusting the block K? on the
rod K', wear of the parts may be compen-
sated for so that the shoe K will always
have the proper movement.

The feed of the material from the hopper
M* to the shoe K may be varied by changing
the height of the hopper M! above the table
G and also by moving the hopper toward
and away from the posts D* and thereby
changing the angle of the tube M. This
adjustment is of importance in obtaining the
proper feed by gravity of different materials,
some of which feed more freely than others.

Having now described my invention, what
I claim as new and desire to secure by Let-
ters Patent 1s,

1. In a tablet compressing machine, a die
block having a passage formed in it, an up-

per plunger movable into and out of the up-

per ends of said passages, a coOperatin

lower plunger entering the lower end of sa1

passage, a plunger carrier to which the lower
plunger 1s I'igigly secured, adjustable means
for g1ving reciprocating movements of regu-
lated lengths to said carrier, said carrier hav-
ing rigid laterally extending arms, vertical
abutment engaging screws adjustably car-
ried by said arms and extending upwardly
therefrom at the sides of said lower plunger,
whereby hability of waste material from the
compressing operation collecting on the up-
per ends of said abutment screws 1s avoided,
and abutments carried by the frame work of

| the machine 1n position to be engaged by

the abutment screws and thereby positively
check the upward movement of the lower
plunger.

2. In a tablet compressing machine, a die
block having passages formed 1n 1t, plungers
entering the passages of the die block at
their lower ends, other plungers movable into
and out of the upper ends of said passages,
a feed shoe movable across the upper ends
of the die block, means for moving sa1d feed
shoe into and out of the position 1n which it
extends over said die block, means for mov-
ing the lower plungers from the position in
which their upper ends are substantially
flush with the upper surface of the die block
to a lower position while the feed shoe 1s over
the die block to draw material from the feed
shoe into said passages, adjustable stops for
positively limiting the movement of the said
lower plungers in both directions, and means
for moving the upper plungers into the pas-
sages to compress satd material mmto tablets
when the shoe is moved out of said postition.

3. In a tablet compressing machine, a die
block having passages formed in 1t, plungers
entering the lower ends of the passages of
the die block, other plungers movable into

abutment screw H® is then adjusted in the | and out of the upper ends of said passages,
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means for feeding material to be compressed
mmto the upper ends of said passages, and
means for operating the plungers, the means
tor operating the lower plungers imcluding a
reciprocating plunger holder, an oscillatine
lever engaging said holder for reciprocating
the latter, and means for adjusting the am-
plitude and limits of the oscillation of said
lever, abutment engaging devices for limit-
mg the movements of the holder in both di-
rections, rigidly secnred to said holder, and
abutments carried by the framework of the
machine in position to be engaged by the
abutment engaging portions of the holder,
sa1rd abutments and abutment engaging Por-
fions being relatively adjustable to vary the
stroke of the holder.

t. In a tablet compressing machine, a die
block having passages formed in it, plungers,
means for moving said plungers into and
out of the upper ends of said passages, other

- plungers entering the passages of the die

block at their lower ends and means for mov-
ing said other plungers in said passages, said
means mcluding a lever pivoted to the frame-
work of the machine, nieans for oscillating
said lever, operative connections between
sald lever and said other plungers including
a hink and a block movably supported on
said lever to which the link 1s pivotally con-
hected, and means for adjusting said block
along said lever to carry the block from the
position 1 which the pivotal connection be-
tween 1t and the link has its axis in line with
the pivotal axis of the lever to other posi-
tions in which the axis of the pivotal con-
nection between the link and the block is at
one side of the pivotal connection between
the lever and the framework.

9. In a tablet compressing machine, a die
block having vertical passages formed in it,
plungers entering the passages formed in the
die block, at their lower ends, other plungers
movable into and out of the ends of said pas-
sages, a feed shoe movable across the upper
ends of the die block, means for moving the

lower plungers from a position in which

their upper ends are flush with the upper
surfaces of the die block to a lower position
for moving the upper plungers into and out
of the passages and for giving the to and fro

‘movement to the feed shoe, said means in-

cluding a shaft transverse to, but in the same
plane with the line of movement of the
plungers, a driving wheel carried by said
shaft and extending in a plane including the
Iine of movement of said plungers, said cam
wheel having cams on each side, a cam lever

~engaging the cams at one side of the whaoal |

;;;;;

for operating the lower plungers, a cam lever
engaging the cam at the other side for oper-
ating the feed shoe and erank arms carried
by said shaft one at each side of the wheel
and connections between said crank arms and
the upper plungers.

1
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6. In a tablet forming machine, a recipro-
cating crosshead, clamping members adjust-
abiy seciured to said crosshead one above the
other, said crosshead and members having
two sockets formed in them one socket being
formed partly in the crosshead and partly
in the lower clamping member and the other
socket belng formed in alinement with the
first socket and partly in the crosshead and
partly i the upper clamping member, an
abutment bolt adjustably secured in the last
mentioned socket and a plunger shank se-
cured 1n the lower socket with its upper end
ehgaging sald abutment. .

7. In a tablet forming machine, a recipro-
cating crosshead, clamping members adjust-
ably secured to said crosshead one above the
other, said crosshead and members having
two sockets formed in them, one socket being
formed partly in the crosshead and partly
in the lower clamping member and the other
socket being threaded and in line with the
first socket and formed partly in the cross-
head and partly in the upper clamping mem-
ber, a hollow threaded abutment bolt adjust-
ably secured in the threaded socket, a plunger
shank secured in the lower socket with its
upper end engaging said abutment bolt, said
shank being formed with a threaded socket
n 1its upper end, and a bolt passing through
sald threaded abutment bolt and having its
lower end screwed into the socket in said
shank. |

3. In a tablet forming machine, a die block
having recesses in which tablets are com-
pressed, a feed shoe having a chamber open
to said die block and movable to cover and
uncover sald recesses, a receptacle for the
material to be compressed, a flexible conduit
through which the material passes by gravity
teed from the receptacle to the shoe, and
means for varying the position of the recep-
tacle to change the height of the receptacle
above the shoe and the inclination of the
conduat.

9. In a tablet compressing machine, a die
block having recesses formed in it, a feed
shoe for filling said recesses with material
to be compressed, said shoe being recipro-
cated along said block to cover and uncover
sald recesses and being formed with a ma-
terial containing chamber open to the block,
a portion of the wall of said chamber imme-
chately adjacent said block being inclined to
the vertical so that it wedges the material
toward the block and into the recesses as the
shoes move to uncover the recesses and the
opposite portion of the wall being substan-
tially vertical whereby auy wedging action
on the material is aveided as the shoe moves
to cover the recesses. -

EMANUEL L. RICHARDS.

Witnesses : B

Arnorp Karz,
D. STEWART.
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