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No. 7781750-

Patented December 27, 1904,

UNTITED STATES PAaTENT OFFICE.

FRANK PAUL KIRZINGER, OF LOUISVILLE,

KENTUCKY, ASSIGNOR OF

ONE-HALF TO MILTON D. BRYANT, OF LOUISVILLE, KENTUCKY.

PILL OR TABLET MACHINE.

SPECIFICATION forming part of Letters Patent No. 778,750, dated December 27, 1904.
Avplication filed October 20, 1902, Serial No, 128,097,

To all wlhone 76 muy coneeri:

Be it known thatl, Fraxk Paur. KIRZINGER,
a citizen of the Umted States, fmd aresident of
Louisville, inthe county of Jetferson and State
of Ixentuchy have invented a new and useful
Improvement in Pill or Tablet Machines, of
which the following is a specification.

My 1nvention relates to machines for mak-
ing pills and tablets of dry comminuted sub-
stances; and the objects of my 1mprovement
are, first, facility of adjustment: second, to
prevent the breaking of the pills and tablets
as they are ejected from the mold and removed
trom the die-punches; third, saving of mate-
rial and time in the making of die-punches,
and, fourth, to provide a machine which may
readily be adjusted for making either pills or
tablets. 1 attain these objects by means of
the mechanism illustrated in the accompany-
ing drawings, in which—

Iigure 1 1sa perspective view of the machine
with the hopper and feed-shoe removed; Fig.
2, a vertical central section through the die-
punches; Fig. 3, a trontelevation of the platen-
stand; Iig. 4, a section of a portion of the up-
per plunger, the threaded Stem, and the ball-
and-socket ]011113.} and Fig, 5, an enlarged de-

tail view of a portion of the 10wer die-punch.

Similar numerals refer to similar parts
throughout the several views of the drawings.

The main body of the machine consists of
the specially-adapted punch-press 1 and the

- platen-stand 2. The hopper tor receiving the
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material to be operated on and the shoe for
illing the mold bemo such as are commonly
used are omitted from the descr 1pfion and
drawings in order to avoid complication.

In the punch-pressthe reciprocatory motion
ot the plunger 1s obtained by the usual eccen-
tric and strap. The joint between the strap
and plunger i1s of the ball-and-socket type,
which facilitates the taking up of lost motion
1n the joint and adjusting the plunger, since
to raise or lower the plunger it is necessary
only to loosen the lock-nut 53 and turn the
stem 54, which 18 threaded into the upper end
of the plunger. The plunger 3 is splined in
its bearing to prevent ifs turning, since aslight

rotary movement here often causes trouble

actuated by cam 10.

1 ¥

from eccentricity of the upper die-punch.
The twin rods 59 are connected with the cam-

strap 8 and serve to operate the lift-arm 7,

which extends out through the slot provided
therefor in the front of the main frame and
into the lower portion of the platen-stand 2.
This Iift mechanism is for ejecting the pill or
tablet from the mold. The feed-shoe isoper-
ated by the arm 4, which carries the contact-
roller 9, arm 6, and shaft 5, all of which are
Arm 6 is tubular and
carries in its bore a loosely - fitting rod 11,
aclapted to drop into a socket in the rear end
of the shoe. When the shoe is to be removed,
the rod 11 1s pushed up into arm 6 till clear
of the socket in the shoe. The cam 10 is of
such form as to push the shoe over mold 19
at the proper time and jar and shake it there
in order to insure the fill To

ling of the mold.
prevent the shoe sticking on account of pow-
der between the bearing-surfaces, the plates
44, which hold it down to its work, are pro-
vided with a longitudinal ball-race45, adapted
to receive loosely the balls 46, and thus form
a ball-bearing.

The plunﬂel 3 is bored and tapped out at
its lower end to receive the die-punch 15.
Heretofore these die-punches have been made
with a large, usually tapered, shank to fit into

a hole 1n the bottom of the plinger and fas-
tened with a set-screw and have been turned
down from a large piece to the diameter re-
quired for forming pills of different sizes.
In this way the punche% have been rendered
expensive and their breakage a serious mat-
ter. With my improvement straight stock
of the required diameter i1s used and both
ends shaped, forming double-ended die-
punches, so that 1f one end 1s chipped or

otherwise injured they may be turned end for

end. This plan is rendered practical by pro-

viding for each diameter of punch a split

chuck 13. The solid end of the chuck 13 is
pierced by a hole 55, smaller than the bore, to

admit a small punch for removing the die in
To prevent injury.

the event of its sticking.
to the end of the die-punch which is notin use,.
a small plug 14, of brass or other metal softer
tnan the punch, is inserted behind it.
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chuck 13 is tapered on its split end and is | tersunkatthe bottom and the punch 17 slightly

held in place and constricted by the gland 1
which 1s internally correspondingly tapered
at 1ts outer end and externally threaded, so as
to screw 1nto the end of plunger 3. This se-

cures the perfect alinement of the punch and |

prevents its ]ooseninﬂ

The stand 2 1s remomble from the body of
the mac ine, being set on the horizontal for-
ward extension of the base and secured thereto
by bolts, as shown in Fig. 1. The bolts by
which platen-stand 2 is secured to the base of
the machine pass through holes in the wings

of the base of said platen-stand, (shown in Fig.

2,) which fit said bolts loosely, so that the

platen-stand may be moved and adjusted to

secure exact alinement of the mold 19 and the
punch 15. By this means perfect alinement
of thelower and upper punches may be readily
secured, notwithstanding any wear of the
parts or lack of precision in construction.
The platen-stand 2 is made in two parts, the
table 20 being secured to the base by the bolts
292 and 23. The table 201s bored out vertically
to receive the cylindrical mold 19. This mold-
aperture 1s contracted at its lower end 27,

forming a shoulder, so that when mold 19 is.

dropped into it the upper.face remains flush
with the surface of table 20. The table 20 is
shit at one end, as shown at 60, and provided
with a clamping-bolt 52 for securing mold 19.

The lower die-punch is constructed in two
parts, the straight solid shaft 17 and the tu-
bular member 18, which telescopes over it. 1
am aware that a device somewhat simiiar has
been made in which a tubular die is serewed
into the mold; but 1t will be understood that
mine is a tubular punch which reciprocates,
as well as the solid punch within it. The
stand 2 is preferably square externally and
bored longitudinally and centrally to receive
and form a bearing for the lift-plunger
56, threaded inter m,llsrf near the upper end of
the bore to recelve the bushing 35 and slot-
ted transversely at its top 57 and bottom 58.
The bolt 40 has a circular head pierced with
wrench-holes 48 and stands on its head on the
flat extension of the main frame provided
for the platen-stand 2. 1ts threaded shank is
screwed 1nto the lower end ot the lift-plunger
56, which i1s suitably tapped out therefor.
Plunger 56 is reduced in diameter at its up-
per end, so as to slide in bushing 35. Its up-
per end 1s also bored out to receive the punch
17 and 1its chuck 37 and counterbored and
tapped to receive the gland 36. The punch
member 17 is made 811‘1016 ended and of the
same diameter 1;]11011011011(; The chuck 37 is
not split and does not necessarily fit the mem-
ber 17; but its bore i1s such as to receive the
largest punch used, and its lower end is coun-
terbored. A bushing 38 is provided to fit
each size of punch 17, so that in case ot break-
age only the straight punch must be renewed.

The aperture in bushing 38 1s slightly coun-

2, | upset, as shown at 39,

that the punch may be
held down firmly. The chuck 37 1s tapered
at 1ts upper end, and the gland 36 1s internally
cor 1espondmt11v tapered, so as to hold mem-
ber 17 down firmly when screwed into the
threaded hole in plunger 56. The tubular
member 18 1s chucked in the movable and ad-
justable chair 29 and is made of straight stock
of the same diameter throughout. 1t is quite
short, so as to be made with little expense,
and 1s slightly upset at its lower end like mem-
ber 17, and its end, thus enlarged, is accom-
modated by the countersink in the bottom of
the chuck 28 and 1s thus held down firmly by
said chuck. A chuck 28 1s provided for each
size of member 18 to fit snugly. The chuck
281ssecured by gland 26, threaded and screwed
into chair 29. Only two sizes of member 17
are used, and these differ but slightly in di-
ameter. The aperture in the bottom of the

| chuck-hole 1n chair 29 is the size of the larger
member 17, and the blank end of member 18 -
rests firmly on the shoulder about this aper--

ture. The depth of member 18 that mold 19
may recelve the requisite amount of powder
to form the pill is adjusted by means of the
threaded bushing 35.
vided with wrench-slots 47. Chair 29 rests
on this bushing when at its lowest point.
When adjusted, bushing 35 1s set by means of
set-screw 24. The soft plug 30 serves to pre-
vent Injury to the thread of the bushing.
Member 17, which is actuated by plunger 56,
1s adjusted by turning bolt 40 by inserting a
suitable wrench in holes 48. Plunger 56 is
held from turning with bolt 40 by set-screw
25, which is screwed 1nto 1t and works 1n slot
49 in the wall of stand 2. When member 17
nas been set at the required height, the ad-
justment 1s fixed by setting down the set-
screw 25 on the soft plug 31, which 1n turn
engages bolt 40 without injuring the thread.

Chair 29 1s made to sink positively with plun-
oer 56 by connecting-rod 34. The rod 34 is

enlarged near its lower end where 1t has a
hole for set-screw 25, and 1ts upper end is
threaded for adjusting-nut 33. The threaded
end passes through the extension-lug 32, which
is firmly 501@wed into the chair 29 Rod 34
1s adapted to slide 1n lug 39.
prefer to use two rods 34 with their set-
screws, &c., 1n order to connect plunger 56
and chair - 29 together positively without
cramping. Between the plunger 56 and the
chair 29 is a strong spiral spring 61, which
presses chair 29 upward and forces lug 32
firmly against adjusting-nut 33, so that when
the members 17 and 18 of the lower die-punch
are set and their die ends form a perfect
hemisphere they will move upward together
when raised by lift-arm 7 till chair 29 strikes
the lower surface of table 20. When this

occurs, the upper end of member 18 is flush
with the surface of table 20 and the pill 16

This bushing is pro-

In practice 1
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1s half exposed. Then, chair 29 being un-
able to rise further and plunger 56 still ris-
Ing, spring 61 1s compressed, rod 34 slides in

plug 32, and member 17 rises till it also is flush

with the surface of table 20. This leaves the
pill 16 exposed and ready to be easily pushed
off by the shoe, which is timed to advance
at that instant. When the pill has been re-
moved, litt-arm 7 sinks, carrying with it plun-
ger 56, member 17 sinks till the hemispher-
ical bed is again perfect, when nut 33 strikes
lug 32, resisting the expansion of spring 61,

and both clie- punch members sink tooethel

till bolt 40 strikes its base and chair 29 rests

on bushing 35. The amplitude of the lift is
acljusted by means of the threaded lift-ad-
justing bushing 42, which is provided with
wrench-holes 41 and set with the set-screw 43.

With my improved mechanism the hemi-

spherical bed is unbroken while the pill is

being extracted from the mold, so that there
is no danger of its being broken by the small
punch member on account of the resistance of
the wall of the mold, and the mold is kept
free to make perfect pills at all times. When
the pill 1s entirely free from the mold, it is
raised a little higher out of the cup- _sh aped
bed, so that 1t is readily pushed off by the
shoe. When the machine is to be used for
making tablets, a single fower die-punch is
used, member 18 with its chair 29 is removed,
anc the die-punch secured by meansof a s ht
chuck in the place of chuck 37, similar to up-
per chuck 13. In this case the lower die-
punch may be made double-ended, like the
upper.
The manner of adjusting my machine and
1ts operation may now be desembed
The table-top 20 1s removed from its stand
2. The proper mold 19 is dropped into the re-
ceptacle therefor and secured by the clamp-
screw 52. The members 17 and 18 of the
lower die-punch are then secured in their re-
spective chucks. Member 18is tEIGbCODBdOVBI
member 17, chair 29 brought down onto spring
61, and luos 32 over 1ods 34. Nuts 33 are
then scwwed onto rods 34, drawing chair 29
down till the die ends of members 17 and 18
register, forming a perfect hemispherical cup.
I‘he 1)11.11’1061 56 1s now elevated or lowered till
1t 1s judged that the mold is of sufficient depth
to produce a pill of the required ¢ ensity. The
upper die-punch 15 is then chucked in plun-
ger 3 and adjusted to touch the lower one,
as previously described. Plunger 3 is now

- raised and table 20 applied and “secured with

Ho

05

bolts 292 23. The Iift 1s then adjusted. To
clo this, lift-arm 7 is mlsed to1ts highest point,
bushmo 49 18 screwed up till the die end of
17 1s ﬁush with the surface of table 20, and
screw 43 1s set up. Arm 7 is then placed at
its lowest point and bushing 35 screwed up
into contact with chair 29 and set with set-
screw 24. A pill may now be made. If the
pill 1s not sufficiently dense, the mold is not

just

8

sufficiently deep and the lower die-punch must
be lowered. The bushing 35 is first lowered,
and then plunger 56, by means of bolt 40, till
chair 29 rests on bushing 35, and plunfrer 3 18
lowered cor respondma’ly It however, the
pill 1s too dense, plunger 3 is ﬁrst raised., then
plunger 56, and finally bushing 35, into Con-
tact with chfur 29.

Tamaware that punch-presses and machines
tor making pills and tablets from dry commi-
nuated material
dies have been made, and 1 do not desire to
claim these broadly: but

What I claim as my invention and desire to
secure by Letters Patent, is—

1. In a pill and tablet machme the combi- -

nation with a main frame and mechanism for
producing compression, of a removable and
adjustable platen-stand which contains adjust-
ably laterally the tablet or pill mold, and the
die punch or punches laterally and Vertmally,
substantially as specified.

2. In a pill and tablet machme the combi-
nation with a main frame and mechanism for

producing compression, of a cylindrical recip-

rocating plunger Sphned In 1ts bearing, a
threaded stem having a ball on its upper end
acdjustably serewed into the upper end of said
plunger and locked by anut on said stem, and
a ball-and-socket joint between said stem and
the eccentric-strap, substantially as specified.

3. In a pill and tablet machine, having a
mailn frame and mechanism for producmw re-
ciprocatory motion of an upper and a lower
plunger, the combination of an upper plun-
ger threaded at its lower end and centrally
bored asplitchuckin the central bore for hold-

ing a die-punch, and the die-punch of diame-

ter equal that ot the pill or tablet to be made
therewith and of uniform diameter through-
out i1ts length, substantially as described.

4. Ina machme formaking pillsand tablets,
having a shoe for filling the p111 mold with the
powdel ed medicine, the ball- bearing cover-
plates 44, provided With the ball-race 45 and
the balls 46, for holding said shoe down to its
work, prevent its sticking, and adapt it to be
shaken and jarred, sub%tantmlly as cescribed.

5. In a pill and tablet machine, the combi-

nation of a removable and ‘lC]]LISt&b]B stand,
sald stand bored vertically, an adjustable re-
ciprocating plunger fitting the bore of said
stand, said plunger centr allv bored and tap-
ped inits upperend and provided Wlthﬂ(}hﬂ(}k
and a straight die-punch of uniform dmmeter

thr ouo*hout its length and slightly upset at its

lower end secured by sald chuck, as deseribed.

6. In a pill and tablet machme the combi-
nation with means for producinﬂ' reciproca-
tory motion of a lower and an upper pluna‘er
of an inner die-punch member chucked in the
lower plunger, of an adjustable chair actuated
by said plunger, and a tubular die-punch

with solid and with tubular
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chucked 1n said eh‘ur and telescoping oversaid

- inner die-punch, all so arranged and coacting
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4.

that the sald die-punches move upward to-
coether to eject the pill bodily from the mold,
till the outer punch is flush with the surtace
of the mold, that the said outer punch then
rests and the inner punch continues to rise
till it also is flush with thesurtace of the mold,
thus lifting the pill free from its hemispheri-
cal bed, that the inner punch sinks till the said
hemispherical bed 1s again completed, and
both punches then sink in unison to the proper
point for forming the bottom of the mold, as
described.

7. In a pill and tablet machine, in combi-
nation with a platen-stand and means for re-
ciprocating upper and lower die-punches, a
plunger in the bore of sald platen-stand, a
bolt threaded into said plunger for adjusting
the same as to height, sald bolt having 1ts

778,750

head resting, when said plunger is down, on
a base formed on the main frame of the ma-
chine, a movable chair for the external tubu-

lar die-punch, said chair resting, when said

plunger is down, on an adjustable base and
adjustable as to depth by means of said ad-
justable base, and adjustable as to height by
means of a rod or rods 34 threaded and hav-
ing adjusting-nuts 33 and connecting it with
the actuating-plunger 56, and the adjustment
for the lift of the lower die-punch comprising
the adjusting-bushing threaded into the outer
end of the lift-arm 7 and 1ts set-screw 43, sub-
stantially as specified.
FRANK PAUL KIRZINGER.
Witnesses:
TrHOMAS JAMES, Jr.,
MAace1E RUSSELL.
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