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SPECIFICATION
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To all.whomv it may concerm: |

Be it known that I, SAMUEL C. MILLER, a
citizen of the United States,and a residentot
Louisville,in the county of Jefferson and State
of Kentucky, have invented new and useful
Improvements in Bottle-Filling Machines, of
which the following is a full, clear, and exact
description. - -

This invention relates.to a class of bottle-
filling devices employing a filling-tank, tubes

depending therefrom to enter the necks of a

number of bottles, and having means for es-
cape of air from the bottles as liquid 1In
oraduated quantity is introduced within the
bottles. - |

The object of this-invention is to provide
features of improvement on the bottle-filling
machine of myinvention, patented to me July
17, 1900, and numbered 654,016, which sim-
plify the construction and render more effl-
cient in service the said . patented bottle-fill-
ing machine.

L ]

The invention consists in the novel con-
straction and combination of parts, asis here-
inafter described,and defined in the appended
claims. | r

Reference is to be had to theaccompanying

“drawings, forming a part of this specification,
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in which similar characters of reference indi- -

cate corresponding parts in all the views.

Figure 1is a partly-sectional frontelevation

of the improved bottle-filling machine. Fig.
2igan enlarged transverse sectional view sub-
stantially on the line 2 2 in Fig. 1. Fig. 318
an enlarced sectional view substantially on

the line 3 3in Fig. 1; and Fig.4is an enlarged
sectional side elevation of a detail of the ma-

~chine, the location of which is indicated by

40

the arrow z in Fig. 3.
The features of the improvement comprise
more efficient and reliable means for verti-

~cally adjusting the liguid-holding tank above

'

the bottles to be

~ change in construction of the upper portion

45

of the liquid-holding tank and the detalls
therein which cheapens construction and fa-

cilitates therelativeadjustment of other parts.
located at the lower side of the tank, an im-
proved construction of the bottle-filling tubes

which enables the exchange of filling-nozzles
of different sizes on each tube, an improved
air-tight connection between the liquid-hold-

lled, an advantageous

]

ihg tank and each filling - tube depending
therefrom which permitssaid tubes to receive
vertical adjustment without objectionable

friction where they are connected to the tank,

an improved means for jointing the body of
each filling-tube upon the tank at the bot-
tom of the latter which permits self-center-
ing of the tube in an air-tight manner, and
an improved means for holding the elastic
joint on each filling-tube, whereby to adjust
said joint for height to snit bottles of differ-
ent dimensions.

In the drawings, which show an applica-
tion of the details of improvement upon my
patented bottle-filling machine, 5 indicates

55
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an upright rectangular frame having a lon-

oitudinally central guide-bar 5* held to slide
vertically at each side thereof. Anelongated
liquid-holding tank 7 is held to slide upon the

cruides 5* by the loose engagement therewith

of the oppositely-positioned bracket-boxes 3,
that extend outwardly at each end of the
tank, as clearly shown in Fig. 1. The boxes
3 have each a nut 9 secured upon the outer
side of the same, which nuts have threaded
engagement with the upright screws 10, that
are loosely engaged with perforated lugs 11,
projecting from the outersidesof the guides d?.

Upon the lower ends of the serews 10 bevel-
cears 12 are secured, which mesh with simi-
lar gears 13, mounted upon a shatt.14, held

80.

to rotate transversely in a horizontal plane

in the guides 5 free of the frame 5, as shown

in Fig. 1, said shaft having a crank-handle
15 on one end, that by rotation simultane-

ously rotates the upright screws 10 in the

same direction,-which will correspondingly
elevate or lower the tank 7 in an obvious
manner, and, as before indicated, this is one

feature of the present improvement.

The tank 7 has a detachable cover 7* se-
cured on its upper end, and from this cover
a dome-like formation 7° extends upwardly,
it being preferably integral with the main
portion of the cover and has a length nearly
equal thereto, but of much less width, as rep-
resented in Figs. 1 and 3. In the tank 7 a
float 16 is located, which may extend nearly
the length of said tank, and at or near the

longitudinal center of the float an upright

liquid - tight passage 16* is formed there-
through by the tubular formation 17, which

go
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is 301ﬁed at its ends to the upper and lower | engagemeint'within suitably-spaced perfora-

walls of the float, as shown in Fig. 3.

At the lower side of the liguid- holdmﬂ' tank
7 avalve-cage 18 is secured, comprising a cy-
lindric bo:a:, from which laterally projects a
liquid-supply pipe 19, and in this box a valve
20 of suitable form is held to slide vertically,

‘having a stem 21 engaging its upper end and

thence passing upwardly through the passage
17 in the float 16.

means, so that the valve 20 will be elevated
or depressed in unison with the rise and fall
of the float in the tank, and it will be appar-
ent that by this arrangement, of parts the in-
flux of liquid into the tank 7 may be auto-
matically controlled. A discharge-faucet 22
18 secured on the lower side of the valve cage
or box 18 and affords a controlled outlet for
discharge of liquid from the tank 7 when it
18 to be entirely emptied, if this is desired.
It is to be understood, however, that this de-
vice for controlling the introduetion of liquid
into the tank 7 is shown, described, and
claimed in Letters Patent No. 654,016, granted

to me July 17, 1900, for a bottle- ﬁlhng ma- |

| chine. -
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- the single dome-like formation 7°, which will |
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In my patented bottle-filling apparatus a
series of filling-tubes are shown held in par-
allel vertical planes and suitably spaced

apart, so as to be located partly in the liquid- |
holding tank and depending therefrom for
'ensmﬂ‘emenb of their lower ends within the

necks of bottles to conveyliguid from the tank
into the bottles. Furthermor e, the filling-
tubes have each an air-escape pipe held there-
in which is designed to afford a passage for air
from the bottle about to be filled with liquid
up into the upper portion of the tank or, more
specifically, intoa cup-like depression formed
in the coverof the tank 7 for each filling-tube
to enter, these depressions each having a con-
caved cover held over the same. The pro-
vision of the separate cup formations, into
which the upper ends of the filling-tubes en-
tered, has been found to be expensive in man-
ufacture, and they have been supplanted by

accom modate the upper ends of a.ll the filling-
tubes when the latter are in place, as will now
be described. The several similar ﬁlhng-
tubes as now constructed are each formed in

two parts, comprising & main tube 23 and a

nozzle-piece 24. Kach filling-tube 23 extends
through a gland 25, projected from the lower
side of the tank 7 and at spaced distances

~ apartthereon, the axes of said tubes being in

6o

the same vertical plane and the bodies there-
of projecting thmugh liquid - tight tubular
passages 16°, formed in the float 16, it being

- preferred to const,r-uc_t sald float of sheet metal

~ ficient air to adapt it for ﬂoa,taﬂ‘e on the lig-
uid introduced within the tank 7. * In the im-
; proved construction there is a guide-bar 26
provided to support the upper endq of all of |

in box form and liquid-tight, containing suf-

| tions in the guide-bar.
each gland is serewed into a threaded aper-.

The stem 21 is loosely se- .
cured to the float 16 by cross-pins ¢ or other

The upper end of

ture in the lower wall of the tank 7, as shown
in Fig. 2, and is axially perforated t0 receive
the body of the filling-tube 23, which passes
loosely through it. The bore b in each ogland
25 18 cupped at the upper end, as shown at ¢
in Kig. 2, and a perforation d is formed in the
wall of the filling-tube 23, which will normally
have free communication with the cupped

counterbore c.

A collar ¢ is formed or secured upon each

| illing-tube 23 at a point which will locate it

75
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above and near to the bottom wall of thetank

7 when the filling-tubes are not in service for
transfer of liquid from the tank into bottles.
Between the collar ¢ and an annular seat
formed upon the upper end of each gland 25
around the cupped formation ¢ therein an an-
nular disk valve g is positioned, this valve
having a seat adapted to receive and form a
llqmd tight joint with the collar e, that is con-
vexed on the lower side to eoaet with the
valve and provide a ball-joint where these
parts have contact.
h is formed or fixed on the exterior of each
filling-tube 23, said flanges being located be-
tween the upper ends of the filling-tubes
and the collars e. A spiral spring 27 is
mounted upon each filling-tube 23 and seats
upon the flange /, the upper end of each
spring having sufficient pressure against the

lower side of the guide-bar 26 to enforee aQ

seated engagement “of the disk valve ¢ upon
the upper end of the gland 25, and thus pre-
vent escape of liquid from the tank 7 into

and through the filling-tube below the disk

valve. It will be seen that the provision of
the disk valve g, having a ground-ball joint
between it and the collar €, adapts sald parts

~Acircumferential flange
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to coact and practically pmwde a liguid-tight -

joint should the filling-tubes 23 vary czhutilfhtly
from a vertical position, and thus renders the
apparatus more perfect in operation than that
afforded without the employment of the disk
valves, and it is to be understood that said
valves are features of the present improve-
ment.

The filling-tubes emploved in my patented
bottle- ﬁllmcr machine were continuous or, in
other words, had integral filling-nozzles on
their lower ends. This was found to be in-
convenient in practice in case it was desired
to fill small and large bottles or bottles that
had necks which were of different caliber, as
this necessitated the removal of the entire fi1l-
ing-tubes when the filling operation was to be

ITO
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I25

changed from one kind of bottles to another .

having a different-sized neck. To obviate
this deficiency, I now provideé the detachable

nozzle 24, before mentioned, for each main

filling-tube 23. Asshownin Fig. 2, the lower
end of a filling-tube 23 is externally threaded,

‘and aupon this threaded portion of the tube

is screwed the enlarged coupling-head 242,

- the filling-tubes 23, the latter havmﬂ* a loose | that is formed or secured upon the upper end

130
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3

of the tubular nozzle 24. A chamber 7 is I will freely enter the necks of bottles that are

formed in the coupling-head 24°, having a
true bottom surface upon which the true
lower end of the filling-tube 23 may be im-

pinged and form a liquid-tight joint there-

with, said chamber having a diameter su

cient to afford an annular space around the |

end of the filling-tube when it is thus seated
upon the lower surface of the chamber 2, as
explained. o |
The air-escape pipe, which in my patented
filling device is continuous in each filling-
tube from points near the ends of the same,
in the present construction is formed In two
pieces 27 and 27°, that are respectively intro-
duced within the filling-tube 23 and nozzle-
tube 24. As shown in Fig. 2, the section 27,
that is placed in the filling-tube 23, extends
longitudinally therethrough, and at the up-
per ends of the nozzle-tube and air-escape
pipe therein the latter is joined to the nozzle-
tube by fixture of its end in an aperture of
less diameter than said tube, produced by
turning a flange on its end inward or by other
means. Thelowerend of the air-escape pipe-
section 27 is laterally bent and passes through

the side of the filling-tube 23 near its lower

extremity, having free communication with
the annular space around said lower end of

the filling-tube 23 when it is seated up on the

bottom of the chamber 2. The section 27* of
the air-escape pipe is held in the nozzle-tube
24 by an engagement of its bent ends with the
side wall of the nozzle-tube near upper and
lower ends thereof.

As shown in Fig. 2, the lower bent portion
of the air-escape pipe 27* passes through the
wall of the nozzle-tube 24 and is secured

- therein by any suitable means; but the up-

40

50

Go

per end of said pipe taps the lower portion of
the coupling-head 24* and registers with a per-
foration therein, which extendsinto the cham-
ber 2 near its circular side wall. It will be

oevident that when the nozzle-tube 24 is fully -
screwed upon the lower end of the filling-tube ;

923, so as to produce a liquid-tight joint be-
tween them at their point of engagement, a
continuous passage forairisafforded, extend-
ing from a point near the lower end of the
nozzle-tube 24 to the interior of the dome ex-
tension 7° on the tank-cover 7%, thus adapt-
ing the vent-pipe to convey air from a bottle
up into said doine-like formation of the cover
when liquid is passing from the tank 7 1nto a
bottle to fill it. It should be explained that
the valve-stem 21 of the inlet-valve 20 passes
loosely through the guide-bar 26 and is sup
ported thereby. |
It will be seen that the nozzle-tubes 24 may
be of any desired diameter within practical
limits, and thus adapt the bottle-filling ma-
chine for filling large or small bottles by siin-
ply changing sets of nozzles that are to be
provided in such number of each dimension
as will supply each filling-tube with a nozzle

| =~

to. be filled. |
The bodies of the giands 25 are each formed

with a taper on the lower portion thereof to

receive an elastie joint-sleeve 28, adapted to
fit closely thereon at the upper end of sald
sleeve and at the lowerend of the same closely
contract upon the body of the filling-tube, as
shown in Fig. 2. As the diameter of the
lower portion of each gland 25 is considerably
oreater than that of the filling-tube, which 18
loosely held therein, the joint-sleeve 28, which
engages with said parts, necessarily converges

| toward the lower end. Sufficient length 1s

given to the coniform-shaped joint-sleeves 23

75

30

to permit a limited sliding movement of each

filling-tube in the gland 25, through which 1t
passes, such movement causing the joint-
sleeve to yield outwardly without affecting
the air-tight connection of the ends of the
joint-sleeve with the gland and filling-tube,
so that an air-tight connection is thus formed
between the gland and filling-tube which 1is
devoid of friction. The provision of the elas-
tic joint-sleeves in lieu of a packed joint-nut
that is employed in the construction of my
patented filling apparatus is a feature of nov-
elty which is much cheaper to manufacture
and gives improved results in service.

The body of each nozzle-tube 24 is threaded
externally below the coupling-head 24* and
upon it the jam-nut 29 isscrewed. Upon the
nozzle-tubes 24 below the jam-nuts 29 an elas-
tie disk 30 is located upon each nozzle-tube
and held in place by its constriction thereon.
Between the jam-nut 29 on each nozzle-tube
and the elastic disk 30 a metal washer 31 is
introduced. The lower surface of each jam-
nut 29 is convex and has bearing upon the
upper face of the washer 31, which adapts the

9
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washer to maintain full contact with the elas-

tic disk belowitif the disk isinclined slightly
by contact with the upper end of a bottle that
is not true or perfectly level.

A tray 32 is held to slide horizontally on

the stationary frame 5 below the series of de-
pending nozzle-tubes 24 by ledges m, project-
ing oppositely from the sides of the tray,

these ledges having loose engagement with

orooved guides m/, fixed on the machine-
framein thesame horizontal plane. A toothed
rack 33 extends longitudinally on the lower
side of the tray 32, and on a transversely-po-
sitioned shaft 34 a pinion 35 is secured, which
meshes with the rack 33. The shaft 34 1s
journaled in the sides of the frame 5and pro-
jects therefrom at one end, whereon a crank-
wheel 34° is secured, and by manipulation of
the crank-wheel in either direction the tray
32 may be correspondingly slid endwise to
change the position of rows of bottles A
placed in the tray, so as to bring successive
rows thereof below the series of filler-noz-
zles 24. | | S

In the operation of the improved filling ap-

having a proper delivering capacity and that | paratusit has been found that if bottles hav-

ITO
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ing considerable capacity are to be filled a
considerable amount of air will pass from the
bottles up the air-escape pipes into the tank
7 and occupy room in the tank, which will

prevent a free entrance of liquid therein un-

less provision is made for removal of this ex-
cess of alr as it accumulates. Tothis end an
air-escape valve has been devised and. is a
feature of the present improvements. The
alr-escape valve is cleariy shown in Fig. 4
and comprises an elongated body or case 36,

screwed at 1ts lower end upon the upper por-

tion of the valve-seat block 37, which at the
lower end is serewed into the upper side of
the dome extension 7° on the tank-cover 72
The valve-seat block 37 is axially perforated,

and at the upper end thereof said perforation

is cupped to form a valve-seat, whereon the

coniform lower portion of the valve 38 is nor-

mally seated. The upper end of the case 36
18 preferably’ contracted to give it a dome-

like shape, and said top is perforated and

threaded therein for the reception of a set-
screw 39, which near its lower end seats upon
the valve 38, a diametrically-reduced lower
portion of the set-screw passing down through
an axial perforation in the valve 38 and sub-
stantially air-tight therein, which adapts the
set-screw to hold the valve true upon its seat.
The case 36 1s apertured, as shown at n in
g. 4, for the free escape of air that passes
up into the case when the air-pressure in the

tank 7 becomes abnormal and the valve 38 is.

lifted thereby. A jam-nut 40 is mounted
upon the threaded body of the set-screw 39
and is located thereon near the head 39° of
the set-screw, the jam-nut by enforced en-
gagement with the top of the case 36 serving
to retain the set-screw at any point of ad-
justment with regard to the valve it engages.

The guides 5° extend down on the fra,me 5

~and sli-de vertically thereon, this slidable

45

frame portion carrying the screws 10 and
parts connected therewith for support and ro-
tation of the screws, and, as before explained,

- the tank 7 18 adjustable on the gnides by

means of the serews. On the stationary por-

- tion 5 of the machine-frame a treadle-lever 41

50

33

0o

18 pivoted by one end and extends across the

machine-frame, so as to project the foot-piece
on its free end outside at one side of the
frame for the reception of foot-pressure. A
cross-bar 42 is firmly connected at its ends
with the slidable portions 5* of the machine-
frame, and a link-bar 43 is jointed at its ends,
respectively, upon the cross-bar and treadle-
lever 41, as shown in Fig. 1. The slidable
frame portions 5* are held in elevated adjust-
ment by a spring or springs 44, connected at;
one end with the transverse shaft 34 and at
the other end to the treadle-lever 41 near its
longitudinal center. Of course the normal

elevation of the guides 5* by means of the
spring 44 mailntains the tank 7 in an upper-
most position, so that the depression of the
treadle-lever 41 by foot-pressure on its outer
end will serve to lower the tank 7 and corre-

'F

e b

the tank. 7 into normal position.

711,781

spondingly dépfeés the nozzles 24, and it may
be explained that this arrangement of parts
is not claimed as new, it belnﬂ* a portmn of

-my patented ﬁllmﬂ"-machme

Assuming that the tank 7 is supplied with
liguid to be bottled, the operation is as fol-
lows: A row of bottles A, held in the tray 32,
is arranged immediately below the series of
filling-nozzles24. 'Thetreadle-lever4lisnow

‘depressed, which will lower the tank 7 and

enter each nozzle-tube within the neck of a

‘bottle that is beneath it, the elastic disks 30

having contact with the upper edges of the
bottle-necks when the nozzles are sufficiently
inserted therein and serving to seal the joints
between the bottle-necks and nozzles. As
the tank 7 is further depressed by pressure
on the treadle-lever the filling-tubes 23 will
be slid upwardly against stress of the springs

27 and unseat the collar e from over the disk

valve ¢, thus permitting liguid from the tank

7 to pass into the filling-tubes 23 and down
the same, this entrance of the liguid being

through the perforationsdin thefilling- tubes.
As the liquid flows into the bottles A the air
contained in the bottles will pass up there-
from through the air-escape pipes 27 27* into

the upper portion of the tank 7, and in case

air-pressure becomes greater than it should
be for the efficient operamon of the apparatus
the air-escape valve, before described, will
automatically act to remove surplus air fzom
the tank. The nozzles 24 extend down into
the bottle-necks far enough to afford room
therein for the introduetion of corks in their
upper portions after the bottles are filled, and
it will be obvious that the filling operation
will be continued until the rising of the liguid
in the bottle-necks serves to cover the lower

-ends of the air-escape pipes with the liguid,
“which will arrest the flow of liquid from the

nozzles. The treadle-lever is now permitted
to rise sufficiently to relax compression of the
springs 44 and permit the expansion of the

‘springs 27° to seat the collars e over the disk-
valves g,sothat liquid-pressure from the tank

7 will be arrested, at the same time allowing
the stressof the spring orsprings 44 toelevate
When the
disks 30 are unseated from the bottle-necks
and while the nozzle-tubes 24 are still in the

bottles A, the pressure of air passing from

the tank 7 down through the air-escape pipes
27 27 expels the small amount of liquid held
in suspension in the lower ends of the nozzles
24, this being transferred to the liguid in the
necks of the bottles, which prevents waste of

‘the liquid by dripping of the same from the

ends of the nozzle-tubes and clears the pipes

27 and 27 for the free upward passage of air

during the next filling operation.

As T have already mentioned, there may be
a number of sets of the filling-nozzles 24 of
different diameters,allhaving cauplmﬂ-he&dﬁ
thereon which will screw upon the threaded
lowerendsof the filling-tubes 23,s0that a wide

l range ot work may be effected by use of the
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bottle - filling machine as perfected by the
present improvements.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent— |

1. In a bottle-filling machine, a main fill-
ing-tube, a detachable nozzle having a coup-
ling-head,and an air-ventpipe arranged with-
in the nozzle and opening at one end through

the wall of the nozzle near the lower end !

thereof, the other end of said air-vent pipe
opening intoa chamber in the cou pling-head.

9. In a bottle-filling machine, a main fiil-
ing-tube, a detachable nozzle having a cham-
bered coupling -head arranged for engage-
ment with the lower end of the filling-tube
and an air-vent pipe arranged within the noz-
zle, the lower end of said air-vent pipe passing

~ through the wall of the nozzle near the lower

20

30

35

40

45

50

55

6o

end thereof and the upper end of said air-
tube engaging an opening in the lower por-
tion of the coupling-head communicating with
the chamber in said coupling-head.

3. In a bottle-filling machine, the combina-
tjon with the liquid-holding tank, of a series
of filling-tubes each comprising a main tube
extending within the tank, a detachable noz-
zle having a coupling-head arranged to screw
on the lower end of the filling-tube, the said
coupling-head being provided with a cham-
ber forming an annular space around the
lower end of the filling-tube, and an air-pipe
made in two sections carried respectively by
the main filling-tube and the nozzle each sec-
tion communicating with the aunular space
in the coupling-head, the section carried by
the main filling-tube extending upward
through thesameand opening into the liquid-
holding tank. |

4. In a bottle-filling machine, the combina-
tion with the supported liquid-holding tank,
and a valve-controlled supply-pipe for said
tank, of a float located within the tank for
controlling the supply of liquid thereto, a se-
ries of upright filling-tubes in said tank and
extending through tubular passages formed
in the float, and a bar extending lengthwise
in the tank and provided with perforations

“to Teceive and support the upper ends of the

filling-tubes.
5. In a bottle-filling machine a tank for
holdingliquid, a plurality of filling-tubes each

comprising a main tube, a filling-nozzle, a

chambered coupling-head on the nozzle, and
an air-pipe in two sections carried respec-
tively by the main tube and the nozzle and
having communication with each other in the
chamber of the coupling-head, the section
carried by the main filling-tube opening into

the upper part of the liquid-holding tank.

6. In a bottle-filling machine, a liquid-hold-
ing tank, a series of glands depending there-
from and axially perforated the bore in each

5

| gland béing cupped at its upper end, and an

annular seat formed on the upper end of the
oland around the cupped formation, a filling-
tube passing loosely through each of said
slands and having a perforation in its wall
normally in communication with the cupped
portion of the bore in the gland, each filling-
tube having a collar thereon convex on the
lower side, and a disk valve fitting loosely on
the filling-tube between the said collar and
the annular seat on the gland and adapted to
be seated on the said annular seat, the disk
valve having a concave upperseat correspond-
ing to the convex face of said collar and en-
caged thereby, and arranged to control the
escape of liquid from said tank through the
perforation in the filling-tube.

7. In a bottle-filling machine, a main fill-
ing-tube, a detachable nozzle having a coup-
ling-head arranged to serew on the lower end
of the filling-tube, the said coupling-head be-
ing provided with a chamber having a bot-
tom surface forming a seat for the lower end
of the main filling-tube, the said chamber be-
ing of such diameter as to form an annular
space around the end of the filling-tube, an
air-pipe made in two sections and arranged
respectively within the filling tube and noz-
zle, each section communicating with the an-
nular space in the coupling-head.

‘8. In abottle-filling machine, the combina-
tion with the tank, the valve for controlling
the supply of liquid, and the float held on the
valve-rod and provided with a series of tubu-
lar passages, of the npright filling-tubes ex-
tending through the tubular passages in the
float and supported at their upper ends, as

set Torth. |

9. Inabottle-filling machine, theautomatic
air-discharging valve for removing excess of
air from the liguid-holding tank, comprising
a laterally-apertured case, a valve-seat block
screwed on the lower end of the case, a coni-
form valve on the seat-block, and a set-serew
having a stem passing through the valve and
a shoulder on the lower portion of the set-
screw and bearing upon the valve. |

10. In a bottle-filling machine, the auto-
matic air-discharging valve, comprising a lat-
erally - apertured case, a valve-seat block
serewed on the lower end of the case, a coni-
form valve controlling an axial passage in the
valve-seat block, a set-screw bearing upon the
valve, and a jam-nut on the set-screw, con-
tacting with the top of the case.

In testimony whereof I have signed my

name to this specification in the presence of

two subseribing witnesses.
SAMUEL C. MILLER.

Witnesses:
S. 3. JOHNSON,
JNO. WELLER.
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