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UNITED STATES PA'I‘EN T OFFICE.

ALLAN MACDONELL, OF NEWRY, IRELAND. .

IMPROVEMENT IN MACHINERY FOR FILLING AND CORKING BOTTLES, &e.

Spemﬁmtmn forming part of Letters Patent No. 211 ,A13, dated January 14, 1879; application filed
 August 13, 1878; pfltented in England, July 16, 1875.

To all whom 1t ma:y CONCErn :
Be it known that I, ALLAN MACDONELL, of

Newry, Ireland, civ il engineer, have invented
Improvements in Machinery 01‘ Apparatus for
Filling and Corking or Stoppering Bottles and
other like receptacles, of which the follou ing
1S & specification:

My invention.relates to the filling and cor ke
ingorstoppering of bottlesand other likerecep-
tacles by automatic means; and it consists of
an improved arrangement and. combination of
~ apparatus, whereby those operations are per-

formed in a ready, rapid, and efficient manner,
part of these improvements forming the sub-
ject of an English patent granted £0 me, No.
2,651, July 16 1875.

In carrying out my said invention I employ
a cylinder or frame, suspended or otherwise
nwunted, 80 as to be free to revolye on a sta-
fionary column or shaft, and carrying appa-
ratus for filling bottles, (for example,) as here-
Inafter described; and also a series of corking
or stoppering apparatus, which are arranged
at convenient intervals all round, so that Ol
the cylinder or frame being caused to 1ev01ve,
by transmitting motion theleto from a prime
- mover thr ouﬂh the 1ntervention of a worm and
worm-wheel, or otherwise, a number of bot-
tles may be SLIbJected to the action of the ap-
paratus in various stages of the operation si-
multaneously, the bottles being placed in po-
sition for iilling and corking or stoppering and
removed, after having Dbeen filled and corked
or st()ppered Wlthout stopping the machine,

which thus operates 1n & continuous manners;

. and 1n order that my said invention may be
tully understood, I shall now proceed more
particularly.to describe the same, and for that
- purpose shall refer fo the se,veml figures on
the annexed sheets of drawings, the same let-
ters of reference indicating
parts in all the figures.
Higure 1 of the accompanying dmwmgs rep-

. resents a side elevation of a combined ma-
- chine for filling and corking bottles constructed
in accordance with my qmd invention. Iig.
218 a sectional elevation of the same; and Figs.
S and 4 are a plan and sectional plan, corre-
sponding, respectively, to I'igs. 1and 2. FHig.
42 1s & detall of a portion of the apparatus.
Fig. b

{' stages of the operation.

corresponding

I'ig. 6 represents a
sectional elevation of a machine for corking
bottles constructed in accordance with my
sald invention.

The apparatus illustrated in I‘lgs 1 to 6 are
adapted for non-aerated liquids.

Fig. 7 represents a part elevation and part
Tertwal section of a combined machine con-
structed in accordance with my said 1nven-
tion for filling bottles with aerated liquids and
corking the said bottles; and Ifigs. 38, 9, 10,
and 11 are details, hereinafter reterred to, of a
portion of the apparatus. Fig. 11*1is a dia-
gram, 1llustrating the different stages of the
operation. Iig. 12 represents a part elevatlon

{and part vertical section of a ‘combined ma-

chine constructed in accordance with my said

invention for filling bottles with aerated liq-
uids, and stoppering the said bottles when in-
ternal stoppers are employed.

The several apparatus illustrated in the
drawings, and hereinafter deseribed, are iden-
tical in the principle of their construction and
difter only in their defails, according as they
are intended to be used for bottling non-
aeratedor aeratedliquids in bottles closed with
elther ordinary corks or internal stoppers.

In the case of non-aerated liquids introduced
into bottles to be stoppered with ordmary .
corks, the arrangement shown 1n Ifigs. 1 to &
is adopted. In these figures, A 1s a cylinder
or frame, which is suspended so as to be tree
to revolve upon a stationary column or shatt,
B, supported upon a sunitable base or founda-
t1on, C, the latter also carrying bearings a a
for a Sh’bft D, to which motion is 1mparted by
pulleys It and a belt from any suitable prime
mover, and whence the motion i1s transmitted
to the cylinder or frame ‘A by a worm, I¥, fast
on the shaft D, and a worm-wheel, G, With
which it engfmges mounted loose on the ‘verti-
cal shaft B and secured to the cylinder or
frame A. This cylinder or frame carries ap-
paratus for filling bottles, hereinafter particu-
larly described in detail, and also a series of
corking apparatus, H, which are arranged at
convement intervals a,ll round, six apparatus
being employed in the emmple iHustrated in
my dmwm gs. |

The filling apparatus consists of a conical

is a diagram, illustrating: the different ,- valve or cocL I, the casing b of Whlch is bolted




inatter explained.

- der A revolves the pipe ]‘ of each apparatlusis

seribed, 1s forced by one of the pistons 4, op-

to the top of the cylinder or frame A, s0 as to
revolve therewith, while its 1uternal plug or
key e 18 maintained stationary. This plug or
key is provided on its face with two ports and
passages, d e, one, d, In- communication with
a reservoir contaimno the liguid fo be intro-
duced into the bottles and the other, ¢, in
communication with a pump for drawing oft
the surplus overflow from the bottles S here-

Iromn the casing of the valve or cock leads
two series of pipes, f g, the total number of
each of which is equal to that of the corking
apparatus employed, a pipe, f, and a pipe, g,
being provided for each corking apparatus H.
These pipes are so arranged that as the cylin-

placed in communication with the port d of
the plug or key ¢ leading from the liquid-res-
ervolr, and the plug ¢ of each apparatus is
placed in communication with the port e in
the said plug or key leading to the pump be-
fore mentioned, so that each bottle is filled in
1ts turn, and the surplus liquid supplied to
the bottles is successively drawn off by the
pump.

Hach of the cmkmn' apparatus H consists

of a device for compressing the corks, (shown |

1In detall in Fig. 4%, and hereinafter pm ticu-,
larly described ) sprm o-stand, &, for the bot-

tles, and a plston ¢, for forcing the corks into
the bottles.

The compressor consists of a holder k, slot-
ted at I/, and having an enlarged Openmg, into
which the corks, one by one, are inserted, and
also having a contracted por tlon n, into wlnch
each cork is forced, so as to reduce its size, by
a compressing- shde 0, having a reciprocating
rotary motion, the portmn o' of the slide which-
acts upon the cork being made of a segmental
concave shape, so that when it has completed
its stroke in compressing the cork it forms,
with the extremity of the contracted 1)01*131011
of the holder, a complete tube, /’, in which the
cork under 0pera,t10n 18 1 n‘htly held. The I'e-
ciprocating motion of the compressing-slides
o 1s obtained by means of bell-crank or angu-

lar levers K, operated by a cam, ¥, fast on |i

the stationar y column or shaft B.

The spring-stands & for the bottles, which
are operated by another cam, M, on the sta- !
tlonary column or shaft B, are each forced up,
as required, in order to brmn the mouth of 13];1’6
bottle which it carries, and which has been
filled in the manner hereinbefore explained,
beneath the compressing-tube 4/, and the cork
compressed in the manner hereinbefore de

erated by another cam, N, on the stationary
column or shaft B, into the mouth of the bottle.
I utilize as the pistous a continuation of the

pipes f, employed for filling the bottles. ltach
piston is composed of a tube, ¢, of brass or
other suitable rigid material, the lower end,

t, Of thh-—-mdelwet that end which pI‘ebSGS
upon the corks—is sohd two lateral openings,

p, being plovuled for the dischar ge ot the liq- |
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uid into the bottle. The tubular plston 7 1S
first employed for filling the bottle,and then for
forcing the cork into the mouth thereof assum-
ng that six corking apparatus are employed
arranged round the cylinder or frame, asin
the example illustrated. Each bottle subjected
to the action of the machine is passed through
Six successive stages in the operations of fill-
ing and corking couespondmﬂ' to six equidis-
tant points in the-circumference- of the sta-
tionary column or shaft, which each corking .
apparatus passes in turn during one revolu-
tion of the cylinder or frame.

These several stages of the operation will be
understood by reference to the diagram, Fig.

| 9, with the aid of IFigs. 1 to 4, the six equidis-
'temt posttions being denoted rebpe('twelsr, by

the numbers 1, 2, :} 4, 5, and 6. In position
No. 1, a bottle, O2 is pla,eed upon its stand
h, and a cork, ¢, 1S mserted the tubular piston

“18 being elevated althounh not in its highest,
| posltlon Dby the tlme pomtlon No. 21s reached

the bt&ﬂd i has been raised ; the tubular plS
ton ¢ has been inserted in the bottle, and the
filling has commenced, the same continuing
(by reason of the cock I being formed with
segmento-annular grooves or ch::mnels) until
the bottle has arrived at position No. 3, by
which time thefillingiscompleted. In position
No. 4, the tubular piston ¢ has been raised to
its highest point; the cork ¢, in a state of com-
pression, 1s SItlmte over the mouth of the bot-
tle,and the sur plus liquid has been withdrawn.
By the time position No. 5 is reached the tu-
bular piston ¢ has Dbeen depressed, and the
cork ¢ forced into the mouth of the bottle, af-
ter which the stand £, carrying the filled and .
corked bottle, 1s lowered for the removal of
the latter on its arrival at position No.6. An-
other bottle and cork are then supplied in po-
sition No. 1, and the preceding operations are
repeated, and so on in suceession,

The dotted Iine 7 in the diagram, Kig. 5, il-
lustrates the approximate shmpe of the o roove
in the cam N for operating the p1stons 1 as
it would appear developed on a plane surface.

1t will be understood that the other five cork-
ng apparatus are simuitaneously in action at
the different gradatory stagesin the operations
hereinbefore described, the attendant being
constantly employed, as the different appa--
ratus successively pass the point at which he
18 stationed, in removing the bottles which
have been filled and corked, and replacing
them by empty bottles to be filled and corks
to be inserted. |

When 1t 1s not required that the bottles
should be filled automatically, the peculiar
filling apparatus may be dispensed with, the
corkmn apparatus constructed, arranged, a,ud
oper aitm*n substantially in the m‘mner herem-
before descubed being alone employed.

Anexample of this modification is illustrated
in Iig. 6 of my drawings, the corking appa-
ratus beuw constructed ﬂ'enel ally in a , similar
manner to tha,t of the appar&tug shown in Figs.
1 to 4, with the exception that the plstous ?




. analogous in both cases.
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- are'now made solid in lieu of tubular, which

arrangement of pistons may also be rLde];)ted
in the apparatus shown in Figs. 1 to 4, special
filling-tabes being in that case em‘ployed.

The operation of the corking apparatus is
- The action of the
modification shown in Fig. 6 will therefore be
understood from the desecription hereinbefore
given without further explanation.

In the case of aerated liquids to be con-

tained in bottles stoppered with ordinary
- eorks, the modification of apparatus illustrated

in Figs. 7, 8,9, 10, 11, and 11* is adopted,

- which ﬂpp'tI“LtllS 18 1de11tlca,1 in prineciple mth

- variations being necessitated by the dlﬁ‘elent *

the apparatus shown in Figs. 1 to 4%, and only
differs therefrom in the following respects the

requirements of aerated and non-aerated liq-

ouids.

A conical valve or cock, I, is employed, as
1n the arrangement shewn in Figs. 1 to 4“
but the passage d in the stationar y plug ¢ is
intended for the introduction of the sirup,and
the passage e, which is permanently open, is
intended for the 1ntrodaction of the aemted
Liquid.

The passages d ¢ communicate suecesswely
with the series of pipes f ¢, leading to the sev-

~ eral bottles, asTin the arrangement previously

described ; but in the present case each set of
pipes fg termmates at the lower end in a three-

way cock, P, one of which is shown detached

in vertical and horizontal section in Figs. S and

9, respectively, and which cocks regulate the

inlet of the sn:‘up and aemted water into the

bofttles.
The plug R of eaeh three- wav cock 1s formed

- with two passages, S §, the former of which

1s capable of being brought into communica-

- tlon at f” with the pipe f for the introduction

ot the sirup, and yith the outlet ¢, which leads

“to the holder k, as shown elearly in Fig. §,

while the p‘wsclﬂe S/ 18 permanently open to

_"b chamber, %, at the larger end of the cone

r, and maintained constauﬂy supphed with

~aerated water through the passage ¢/, leading
| - from the pipe g. The pressure of the a(,mted

water thus maintains the co¢k gas-tight, The
water is conducted into the bottle throuc}h the
outlet b when the plung 7 is turned, so as to
bring the passage S mto communication there-

o 'Wlth

The CO(,]Ib P are ftetuated through the inter-

- vention of a system of rods and lever s, v, from

a can, Q, fast on the stationary column or
shatt B.

The corkmg apparatus are similar in con-

~ struction to those employed in the arrange-

ment of machine hereinbefore described mth

~ reference to Figs 1-to 4%, with the exception

that the plStOIlS ¢ are’ sohd as in the modifi-

cation shown in Iig. 6, in lieu of tubular, and

the operation is ana,logous to that of the sald
former arrangement.

The helder k, through which the’ liguid is

| introduced and the cork isinseried in the bot-

tle, 15, however, in this case provided with a

tle.

branch, k', (see detail vertical section and sec-
‘tional plan Figs. 10 and 11,) the orifice of
which is normwlly closed by a valve, 1%, des-
1ignated a ¢ snifting-valve,” maintained in con-
tact with its seat by a spring,' k. In propor;
tion, however, as the liquid is introduced infto.
the bottle the -air escapes, forcing back the|
valve k?; and when the bottle is filled, and it
18 required to insert the cork thereln addi-
tional relief is provided by the employment of.
a fixed claw or tappet, v/, Ifig. 7, which forces ¢
back the spring £° and admits of the escape
of the air and of a cerml n quantity of carbonic

acid.

The contracted portion n of the holder k 1s‘1
continued downward in the form of a tube for
a sufficient depth, so that when the cork is
compressed and forced its own length down

the tube an air-tight space shall be left be-

tween the cork Eblld the mounth of the bottle to_
admit of the free flow of the ligquid into the
bottle, while preventing any escape of gasex-
cept by the snifting- valve. _

The operation of the apparatus will be clearly

understood from the following explanation,

reference being had to the dlagmm Kig, 11
In position No. 1 , & bottle, 0% is placed upon
its stand % and a cork q, 1s 1nserted, the solid
piston ¢ being elevated. By the time piston No.
2 1s reached the stand % has been raised, and
the cork ¢ has been compressed and brought
over the tube #», leading to the mouth of the
bottle, and the cock P has been turned 2 par-
tial turn 1n one direction and the introduection
of the sirup has commenced. Between posi-
tions Nos. 2 and 3 the cork ¢ 18 forced down
about the extent of its own length into the tube
n ; the cock P 1s turned in the reverse direction
to that ot its previous motion and through a
longer are, thus cutting off the supply of sirup
and introducing the aerated water, the supply
of which continues until atter position No. 4
1s passed, the snifting-valve k° being opened -
at the requisite period by the claw or tappet
v/, thus admitting of the escape of any remain-
ing air and excess of carbonic acid, in readiness
for the reception Oi the cork g, Whleh , by the
time position No. 5 is reached,is, by the deecent
of the piston z, forced into the mouth of the bot-
_ Thestand 2, carrying thefilled and corked
hottle is then lowered for the removal of the

~ l&tter on 1ts arrival at position No. 6, to be re-

placed at position No. 1 by another bottle and
cork, when the preceding operations are re-
pefhted and so on 1n succession.

The modlhcatmn of apparatus illustrated in

| g, 12, which is intended to be used for bot-

tles to be closed with internal stoppers, 18 con-
structed upon the same principle. In this
case the snifting-valve k*is dispensed with,
and 1ts place 1s supphed by a series of opeu
air-tubes, &% carried by spring-brackets e,

which are raised at intervals by a cam, z, fast
on the stationary column or shaft B, in order
to cause the tubes to rise in the mterlor of the
bottles, which are arranged in an inverted po-
sition, Wlth the neck supported by the funnels
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k, and the bottom maintained in position by
the inverted spring-stands 2. The air is thus

enabled to escape through the tubes i* as the

bottles are filled, and on the operation of fill-

- ing being completed the bracket w, carrying
the tabe & of the filled bottle, 1s allowed by

the cam 2 to desecend suddenly by gravitation
clear of the mouth of the bottle, when the in-
ternal stopper immediately falls into the mouth
of the bottle, where it is retained by the press-
ure of the ﬁxed air contained in the aerated
liquid.

-~ The cock I and the cocks I? may be of sub-
stantially similar construction to the corre-
sponding cocks employed in the arrangement

shown m Ifig, 7.

In the present modification the following
series of operations is performed.
- A Dottle, O% is placed over the funnel % in
position No 1,and is securely retained by the
descent under the action of its cam M of the
stand A by the time position No. 2 is reached.
At this point, also, by the ascent of the
bracket ¢, the tube k* begins to rise into the
~ bottle, and the supply of the sirup commences
to be followed by the supply of the aerated
liquid, as before. DBy the time position No. 5
18 arrived at the bottle will have been filled
and the tube £* withdrawn, and the bottle
closed by the descent of the internal stopper
into 1ts mouth consequent upon the with-
drawal of the tube. The stand & next rises,
ready for the removal of the bottle at posmon
No. 6; and on position No. 1 being again ar-
rived at another bottle is introduced, when
the preceding series of operations is repeated,
as before, and so on in succession during the
operation of the machine.

If desired, my improved apparatus may be
so arranged that two sets of bottles may be
SU.bJOGt(Bd to the action of the machine, and be

passing through the several oradatow stages |

of the operation simultaneously, two attend-
ants being employed 'if necessary, stamoned
at opposite side, of the machine.

1t 1s obvious 'that the spaces between the
successive positions—that is to say, between
the bottles placed around the machine—are not
necessarily equidistant, as the apparatus may
be otherwise arranged, if found desirable.

By the term ¢bottle,” as used in this my
specification, is to be understood any recep-
tacle capable of being closed with a cork or

| stopper.

I claim as my mYentmn———

1. The combination of a rotating frame

with bottle-holders and bottle filling and cork-
ing devices, and mechanism for antomatically
operating the same, all substantially as set
forth. |

2. The combmatlon in a bottle-corking ma-
chine, of a piston W1th devices, substantially
as herein described, whereby the corks are
seized, compressed, and brought into position
for application to the neck of the bottle, as
specified.

S. In a machine for filling and: corkmg bot-
tles, the combination of devices for holding
the cork with a tubular piston for supplying
the liquid, and adapted, also, to force the cork

into the bottle, Sllb&t&l]tlﬂﬂy as described.

4, The combination of the bottle-holder and
piston with the cork receptacle and compress-
or o, substantially as set forth.

5. The combination of the pipes f g and
tube ¢ with the holder H.

In witness whereof 1 have signed my name
to this specification in the presence of two sub-

scubmn wiltnesses.
ALLAN MACDO\TELL

Witnesses:
| JNO. STEVENSON,
WILLIAM SIMMS,
Lanen Hall, Belfast, Ireland.
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