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5 Claims. (C. 226-10) 

The present invention refers to a liquid filling 
machine operating by suction. . . . . . 
The main object of the present invention is 

a liquid filling machine for bottles and the like 
acting by Suction, suitable to be applied to the 
bottling of liquids of different physical natures, 
such aslow viscosity, liquids with a high viscosity 
having a tendency to slide downward over the 
Outer surface of the central conduit which serves 
for the aspiration of the air contained in the 
inside of the bottle, being absorbed by said tube 
On arriving at the lower end thereof, or liquids 
of a foamy nature that fill the bottle with foam 
and reduce the Working velocity of the machine, 
and wherein the cited inconveniences will be 
Oecope. 

It is a further object of the present invention 
to provide a liquid filling machine for bottles 
and the like operating by suction which com 
prises. a battle supporting arrangement operat 
ing by suction, including means adjustable by 
hand and without the intervention of - special 
tools, for adapting the bottle supporting arrange 
ment to bottles of different heights, in combi 
nation with a distribution cock of multiple chan- : 
nels which controls the working thereof and in 
terruptis simultaneousy in a given case, the con 
duit of aspiration which connects the machine 
With a conventional vacuum pump. 
Another object of the present invention is the 

provision of a liquid filling machine for bottles 
and the like of the Specified kind with a filler 
mouth piece having means for the adjustment. 
by hand of the height of the central conduit, the 
lower end of which limits the maximum filling 
level obtained in the bottle. 
A further object of the present invention con 

Sists in providing a bell-shaped vacuum chamber 
of transparent material maintained in position 
by a single screw, the belli allowing continuous 
Viewing of the level attained in the inside thereof 
by the liquid recovered from the air of aspira 
tion and that the same may be withdrawn for 
the cleaning thereof, in combination with a dis 
tribution box which comprises a conical valve, 
especially arranged so as to interrupt as desired 
the passage of the aspiration conduit to the 
mouth piece, allowing the return of the liquid 
contained. Within the Vacuum chamber to the 
receiver of the filing liquid. 
The means for the attainment of these objects 

consist in a liquid filling machine for bottles and 
the like, comprising a filler mouthpiece having 
coupled at the lower end thereof a lower cen 
tral conduit, mounted in an axially slidable way 
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for adjusting the height, which its lower endi. 
must occupy within the bottle and connecting 
with the mouth piece aspiration tube which dis 
charges into the upper portion of the vacuum 
chamber. The upper part of the vacuuia cham 
ber is connected with a conventional Vacuum 
pump... through the passages of two distribution 
valves, the first being a conical valve which has 
a three branch channel, Specially arranged S0- as 
to... alternately connect the filling liquid receiver 
with the said mouth piece, and with the bottom 
of Said vacuum chamber, whilst the second Con 
Stitutes a distribution cock which likewise. COm 
prises...a, three branch conduit adapted to connect. 
alternatively the inside of the cylinder of the 
bottle. Supporting arrangement. With a branch. 
of the suction tube and with the atmosphere. 
Within the cylinder there is an adjustable piston 
comprising a tubular Support to which the rod 
of the Supporting plate for the bottles is coupled 
in a sliding manner and fixable in any desired 
position. 
The invention is illustrated by way of exami 

ple in the accompanying drawings...in which: 
Fig. 1 is a cross-sectional view of the filling 

Section. Of the machine taken upon section line 
- of Fig. 2. 
Fig. 2 is a similar sectional view taken upon 

section:line 2-2 of Fig.1. 
Fig. 3 is a cross-sectional view taken upon the 

Section line A-A of Fig.2 showing the valve in 
Operating position. 

Fig. 4. is a Sectional view taken upon the sec 
tion line B-B of Fig.2. 

Fig. 5 is a view similar to Fig. 3 showing the 
valve in another position. m 

Fig. 6 is a view similar to Fig. 4 showing the 
Valve in another position. 

Fig. 7 is a cross-sectional view with parts in 
elevation showing the supporting device for large 
bottles. 

Fig. 8 is a cross-sectional view taken upon the 
Section line 8-8 of Fig. 7. 

Fig. 9 is a cross-sectional view taken upon the 
Section line C-C of Fig. 8 showing the distribu 
tion valve in position for the elevation of a bottle. 

Fig. 10 is a cross-sectional view taken upon the 
Section line D-D of Fig. 8 also showing the dis 
tribution valve in position for the elevation of a 
bottle. 

Fig. 11 is a view similar to Fig. 9 showing the 
distribution valve in position for withdrawing 
a bottle. 

Fig, 12 is a view similar to Fig. 10 showing the 
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distribution valve in position for withdrawing a 
bottle. 

Fig. 13 is a side elevational view of the Com 
plete machine mounted upon a table. 

Fig. 14 is a cross-sectional view taken upon 
the section line 4- 4 of Fig. 13. 

Fig. 15 is a cross-sectional view illustrating a 
modified form of the filling mouth piece partic 
ularly suitable for the transfer of Syrupy liquids, 
and 

Fig. 16 is a cross-sectional view of a further 
modification of the filling mouth piece particul 
larly suitable for the filling of frothy or foaming 
liquids. 
The machine illustrated comprises a vacuum 

chamber (Figs. 1 and 2) constituted by a bell 
of glass or other Suitable transparent material 
the edges 2 of which are sealed on a base plate 
3 by means of a sealing ring 4. 
The base plate 3 is traversed by two tubes 5 

and 6, of which the first is in communication 
With the filler mouthpiece and serves to effect 
the aspiration of air from within the bottle 8 
to be filled. 
The second tube 6 communicates With a Wac 
li, Omo. 
The base plate i formas part of a horizontal 

arm terminating at its free end in the filling 
mouthpiece shown in sectional detail in Fig. 
1, it being of a form suitable for the filling of 
drop dispensing bottles or fiasks. The mouth 
piece has a central conduit 9 located in and 
communicating With the tube or conduit 5 Which 
is suitably prolonged in the interior of the bell. 
An annular space 0 is also plcovided in the filler 
mouthpiece , which space does not communi 
cate with the tube 5 but does communicate with 
a conduit which is the passage for the de 
livery of the liquid. 

he above-mentioned central conduit 9 is con 
stituted by a small tube clamped with radial 
pressure by means of a rubber packing ring 2 
located and compressed by a screw ring 3. Such 
fixing means can be loosened as desired and thus 
the position of the Small tube 9 can be varied 
vertically and its lower end í 4 made to project 
to a greater or less extent within the bottle 6, 
this end is determining the limit of the filling 
level. The mouthpiece terminates in a COnnec 
tion member 5 having an end piece of rubber 
6 to which the edge of the neck of the bottle 

is applied. 
The conduits 6 and connect with a filling 

distribution boX í shown in Figs. 1 to 6 inclu 
sive. In this box there is provided a conical valve 
8 having a manipulating handle 9 (Fig. 13) 
and provided with two ZOnes With paSSage WayS, 
one Zone having a diametrical passage 2 con 
necting the tube 6 and the suction pipe 2 and 
the other zone having communication through 
a three branch channel represented by 22 with 
a transverse conduit 23 (Figs. 3 and 5) in the box 
7 whence issues the passage previously re 

ferred to, with the conduit 24 by which is led 
the liquid to be filled, and with the conduit 25 
which communicates with the bottom of the bell. 

In Figs. 3 and 4 both Zones of the valve are 
shown in a position in which its channels allow 
the filling operation of the machine to be car 
ried out. Figs. 5 and 6 show the position for dis 
charge or emptying of the bell. The position 
shown in Figs. 3 and 4 is maintained throughout 
the filling of the bottles there being no neces 
sity for interfering with the valve since the air 
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4 
rangement of the machine makes the Operation 
thereof automatic in combination with the ma 
nipulation of a second distribution cock as here 
in before described. 
Between the distribution box and the tube 

a there is provided a movable obstruction 
formed by a gravity valve 26 (Fig. 1) the func 
tion of which is to rise and permit passage to 
the filling liquid, and to fail and close the Con 
duit as soon as the bottle or flask has been taken 
away from the mouthpiece, so that the conduit 

does not lose the liquid contained therein but 
remains primed for subsequent fillings and drip 
ping from the end is avoided. 
The set of communication tubes or conduits 

are enclosed in a longitudinally divided envelope 
forming two half parts coupled together on a 
plane of symmetry (Figs, 13 and 14). This ar 
rangement facilitates the fitting up, cleaning and 
servicing of the apparatus. 
Operation of the machine described with small 

flasks is extremely easy and they fill rapidly, 
being held by the hand, and due to the gravity 
valve, the successive change thereof can take 
place with a convenient rhythm, since no liquid 
is lost in the operation. 

For bottles of larger size a bottle Supporting 
arrangement is required and this arrangement 
involves the provision of pressure means for 
holding the mouth of the bottle against the 
mouthpiece of the apparatus, so that the same 
purpose is effected in a nanner Similar to that 
carried out by hand in the case of the Small bot 
tles oriiasks. 
This arrangement is illustrated in Fig. 7 in 

which is shown a supporting plate 27 connected 
with a pneumatic cylinder containing a piston, 
adapted to be put into communication with the 
Vacuum pump Which operates the machine, there 
being used for this purpose an appropriate ma 
nipulating cock. 
In Fig. 7 the plate 27 is carried by a rod 28 

which paSSes through a stuffing box 29 mounted 
in the tubular support 30 and with which it may 
be fixedly connected by means of a nut 3 í and 
contracting cone 32. This arrangement permits 
adjustment of the said rod axially to occupy 
different positions, by means of which is achieved 
a variation of the level of the support or plate 
27 with respect to the filling mouthpiece, so that 
it is adaptable in this way to any size of bottle. 
The cylinder and piston are formed respec 

tively by the body 33 and the stuffing box 29 
fixed on the rod 28. The cylinder is fixed to a 
Casing 34 carrying a distribution cock 35 similar 
to the cock 8 previously described, the said cas 
ing 34 being fixed to the table 45 which also 
Supports the machine. 
The movement of the piston in the cylinder 

33 takes place as a result of the introduction 
of air and the expulsion thereof by suction, the 
introduction effecting the descent of the plate 
2 and suction the ascent thereof. 
In the above mentioned valve chest or casing 

34 (FigS. to 12) is located the cock 35 having 
tWO Zones with conduits, one of three-branch or 
T-form, i. e. that indicated by 36, and the other 
3 of simple angular form. Beneath this valve 
there is a casing 38 having a connection 39 for 
the Vacuum pump, and which, through a conduit 
40, the cock 35 and channel 37, establishes com 
nunnication. With the tube 2 of the machine 
(FigS. 1 and 2). w 
A further conduit 4 also provided in the cas 

ing or chest 34, serves to place 42 in communica 



2,625,951 
5. 

tio. With the casing 38 and with the Stiction, 
through the passage 36. 
The casing 34 also contains the conduit 43 

Which communicates with atmosphere. 
In Figs. 9 and 10 is shown the position corre 

Sponding to ascent of the plunger and, conse 
quently, of the support 27, and in Figs. 11 and 
12 is shown the cylinder in communication with 
atmosphere, corresponding to descent of the 
plunger together With the bottle. 
The movement of the cock 35 is effected with 

the aid of a gripper or handle shown at 44 (Fig. 
13). The cock 35, unlike cock 8, requires to be 
manipulated each time a bottle is filled and, 
furthermore, it serves for the closing or opening 
of the vacuum communication of the entire ma 
chine. ? 
The machine described, combined with the 

bottle Support 2-33 is generally fixed to a plate 
or table 45 (Fig. 13) beiow, or in other suitable 
position in relation thereto there is placed the 
liquid to be filled and the vacuum pump with 
its liquid separator. 

Fig. 15 shows a modified form of the filling 
mouthpiece, especially Suitable for filling fasks 
having normal necks, With liquids such as Syrups 
and the like in the case of Which there arises 
the difficulty that owing to their great Wiscosity, 
they tend to adhere to the the 9 and on reaching 
its extreity 4, to be drawn into the tube by 
the aspiration or Suction instead of entering the 
bottle. In order to avoid this drawback, the 
entrance of the liquid is arranged through a tube 
46 which surrounds the tube 9 and carries an 
elastic cone 6, adapted to form a sealing stop 
against the edge of the mouth of the bottle. 
The said tube A6, unlike the conduit i?, it is 
provided With a closure at its lower extremity, 
in Which closure are formed tWO or more out 
Wardly inclined apertures 4 which cause the 
liquid to emerge Sideways so as to encounter the 
neck of the bottle in:rediately so as to side Over 
the surface thereof without in any Way obstruct 
ing the Suction. 
The arrangement With mouthpiece, as just de 

scribed is suitable for filling with liquids which 
run without producing froth, but it is not suit 
able for those giving rise to a large Volume of 
froth. For the latter case, there is provided a 
form of mouthpiece which is shown in Fig. 16. 
This mouthpiece differs from that previously de 
scribed by having the relative positions of the 
suction and filling conduits reversed these being 
now respectively 48 and 49. With this arrange 
ment, the filling now takes place through the 
centre tube 50 and the Suction takes place 
through the annullar Space left betWeen the cen 
tre filling tube 50, and the outer tube 5 con 
centric thereWith. 
The assembly of concentric tubes 50 and 5 

is characterized in that the tube 50 reaches al 
most to the botton of the bottle, whilst the outer 
tube 5 is capable of Variation in height, at Will, 
its lower end remaining in the ZOne of maximum 
level Which the liquid is required to reach. 
In this mouthpiece also there is provided an 

elastic member for fixing the tube 5, and having 
Similar characteristics to those described for the 
mouthpiece 7. 
The invention may be carried out in practice 

with variations as to constructional details with 
out departing from the invention. 

Having now particularly described and ascer 
tained the nature of my Said invention and in 
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6. 
what manner the same is to be performed, I de 
clare that. What I claim is: 

1. A liquid filling machine for bottles and the 
like operating by Suction comprising an adjust 
able height bottle supporting mechanism includ 
ing a cylinder, a vacuum operated piston axially 
slidable in said cylinder, said piston having a 
tubular Support, a rod for said pistOn, Said rod 
extending through said Support and upwardly 
from said cylinder, said rod having a Supporting 
plate for a bottle to be filled, coupled at the upper 
end thereof, means to substantially Secure Said 
rod with respect to said tubular Support, a filler 
mouthpiece, said mouthpiece having a central 
conduit therethrough, said central conduit being 
axially slidable in said filler mouthpiece having 
an annular space therein, a vacuum chamber, a 
suction conduit extending from the upper part 
of said vacuum chamber into Said filler mouth 
piece and in connection with Said central Con 
duit, a vacuum pump, a second Suction conduit 
connecting the upper part of Said vacuum cham 
ber with said vacuum pump, a filling liquid re 
ceiver, a filling conduit connecting said annular 
space with said liquid receiver, a distribution box 
inserted in both said filling and Second Suction 
conduits, a discharge conduit extending from the 
lower part of said vacuum chamber to Said dis 
tribution box, said distribution box having means 
for selectively connecting said filling liquid re 
ceiver with said annular Space in Said filler 
mouthpiece and said filling liquid receiver With 
said discharge conduit, and a channel in the lat 
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ter means for selectively registering with and 
shutting off said second Suction conduit, a Sec 
ond distribution box inserted in Said Second Suc 
tion conduit, an exhausting conduit extending 
from said cylinder in said Supporting mechanisin 
to said second distribution box, Said Second dis 
tribution box having means for selectively con 
necting said cylinder with Said second Suction 
conduit and said cylinder with the atmosphere, 
and a channel in the latter means for Selectively 
registering with and shutting off said second suc 
tion conduit. 

2. A liquid filling machine as claimed in claim 
1, said mouth piece having a suction tube for 
exhausting the air from the inside of the bottle 
to be filled up, said central conduit being par 
tially comprehended by the Sane and Concen 
trically disposed thereto, a Screw ring axially 
slidably securing said central conduit Secured to 
the lower end of the Said Suction tube, a packing 
ring interposed between Said central conduit and 
said screw ring to secure the former at a desired 
height to determine the maximum level of the 
filling liquid within the bottle, a connection mem 
ber screwed to the lower end of Said mouth piece, 
a piece of rubber fitted into the lower end of Said 
connection member to Substantially form a Seat 
ing for the mouth of the bottle and Said annular 
space communicating the liquid delivery conduit 
With the inside of the bottle through Said con 
nection member and the Said rubber piece. 

3. A liquid filling machine as claimed in claim 
2, said filler mouth piece including an inverted 
frustro-conical shaped piece of rubber fitted into 
the lower end of the connection member to sub 
Stantially for a Seating for the bottle mouths of 
different sizes, a liquid filling tube inserted in 
said rubber piece Surrounding the said central 

75 

conduit and concentric thereto, the lower end 
thereof slightly projecting from the lower base 
of Said rubber piece, adjusting with the outer 
surface of the said central conduit and outwardly 
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inclined apertures in said lower end of said liquid 
filling tube to Substantially guide the current 
of filling liquid of viscous nature towards the 
Walls of the bottle. 

4. A liquid filling machine as claimed in claim 
1, Said tubular support in said bottle supporting 
arrangement comprising a threaded portion and 
a contracting cone longitudinally serrated and 
arranged to coact With a conical nut to substan 
tially Secure Said rod with respect to the said 
tubular support. 

5. A liquid filling machine as claimed in claim 
1, Said vacuum chamber comprising a transpar 
ent inverted bell and a base plate, the latter be 
ing arranged to co-operate with the upper part 
of a longitudinally divided envelope formed by 
tWO pieces coupled to one another in a vertical 
plane and disposed to enclose the connecting 

s 
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8 
tubes between said mouth piece, vacuum cham 
ber and distribution box. 
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