2,529,199

10 Sheets~Sheet 1

STOVER
THOD FOR HERMETICALLY

E.

H.
MACHINE AND ME

SEALING CLOSURE CAPS TO CONTAINERS

Nov. 7, 1950
Filed Feb. 24, 1945

S
.3 §
g N
‘ SX IM N
Fe—1= ma.\w ’ .m
. N
] _ RS
47—~ E: , | B 3
~ | %
ﬁmowu ___ | Ak Foy S r|Colrl1? <4 », A@m
M No2) oF T rer 5
N ._::: o &w iz o o al \ / m\ M N
5 - - v : e —— 2
z )% = . _. - { [Sho) oN 5] 7
° ) iz PNy I e
w\.ﬂl !ﬁwx ﬁ 4 L (s _ E__ ) I.ﬁ.w
/4 w.\

|

‘fﬁ.llll] = .'k____s___________

xl.ll
N~ - M\Y\n/ = () “._J_
\ﬁ FV\_ 1] +~

MM_.U Ennn.l...m ./_ N , ‘mr.ﬂwm, ot
__;,. \ ».«.HMTHHHIINQ./.._. i .\Wﬁa...u.. llllll




199

’
14

2,529

10 Sheets-Sheet 2

STOVER
HOD FOR HERMETICALLY

RE CAPS TO CONTAINERS

H. E.
D MET

SEALING CLOSU

MACHINE AN

I
;

— = —_—— VEI
= g = . N Y
i — = 6% = m W W
ad N
2 s — © 09 N A
oL I w | 4 9 ~ N M
e 69
U™/ w222~ ) 59 N Mﬁ
N 2 / < 52 SoX
K4 4 \ 174 S o _d
1A 24 [ @ / ) - .ﬂ
\z/ J ot N
2 G =] " 99
_ | _ﬂ\

e A _ i s
== | 71 i 2T F_
M=l = sz — J
_ %AP\ T
Z
e % : oL
(¢ 4 I
. : , _ /6
3 _, I Wb.li: 28 G,\,h %6 ! |
i l=a== el KT
8% Wz 2 AR :%M@fw.lwlm i
Bp g5 O oLl 9=/ hir -

Nov. 7, 1950
Filed Feb. 24, 1945

{ = - (A ]
z P ¥ w 68 W pzzgzar7777)
L) (8w g




Nov. 7, 1950 H. E. STOVER 2,529,199
_* MACHINE AND METHOD FOR HERMETICALLY
: SEALING CLOSURE CAPS TO CONTAINERS

Filed Feb. 24, 1945 10 Sheets-Sheet 3

!
] - Hll“
Rl ri—‘—l “'
8% 8 '{, N ”!m;“
- “
s iE @
% !i “ |1Pl i§\§
. B |
» ] .
' r
|y
— D | g;g
— ‘ |

s
az
il " i
7
20 25,
‘ 4
N , = ] =

SN
./ N
L)
: NE ||
| SN
\ | N
= (~—L 3~
[ '“1______7i -
i NN
QJ S g N
N | ) Y »
‘ R ! N
5y \ :

INVENTOR.
Harry [ Stover
BY

ATTORNEY




Nov. 7, 1950 H. E. STOVER 2,529,199
) MACHINE AND METHOD FOR HERMETICALLY
SEALING CLOSURE CAPS TO CONTAINERS

Filed Feb. 24, 1945 _ 10 SheetseSheet 4
14 777,
1o s g, Lp 7
54 [ / N2z
D N
HZ _ N \ ;\ /gy

l

174

z.
l.
N

i |
S
i

|

|
B

66

2

|

i - g .
| N

I\

. INVENTOR.
Harry £ Skover
B .

ATTORNEY




0 N _ LTI S

2,529,199

10 Sheets-Sheet §

y/7;

STOVER
THOD FOR HERMETICALLY

E.
7 G

H

MACHINE AND ME

1

SEALING CLOSURE CAPS TO CONTAINERS

Nov. 7, 1950
Filed Feb. 24, 1945

N w9 =
N R4 N AN N = Y D 7
N~ At ~ Mv \\\& Ir//// \.\f > © . .M
\ \ | ™ I/ TR ¥ . N £ N [
A NAAHANANINANNRNHN § & Jﬂwf |- ™~ - S N N
OR \\\\\\\ /Arss = W ™~ RN B~ I
- S L T == 7E30 o SN 3
= = === =—\§ e N
BN= i = mﬂ\ m ™~ ~ _:,W:W\Q _ =N = rVE n/
Sl S P4 s
GREZZ ?ff/ﬁf? 4///\ \/ | 40 X RN ]

7 s

Bu\\\\\ ...r // ?é.,
¢ // 5
‘ﬁ so/
s& oo :
'
i
i

A = aigan 7

/zg
‘ |
}
|
]
15
14
T~
| ]
|
I '
o
Llarry £
. BY R

Y ¥4

i‘/

!
N7
SN
=)
= =
DS

20N




Nov. 7, 1950 STOVER 2,529,199

H. E.
MACHINE AND METHOD FOR HERMETICALLY

SEALING CLOSURE CAPS TO CONTAINERS

Filed Feb. 24, 1945 10 Sheets-Sheet 6

]7@ & %0 — &g
4
8 141
P 2
o He |
AINMIMITRTNES j /49
— 151
_ ‘;67 o wo | N a9
9 ! 6 g
T ‘ L R ]| o
159 ' 7 150

e,
'l

I

||

ST

lgﬁ%&&
—

=N e A T 151"
L,/ N L { I : |
;o S L g g P
i : INVENTOR.
'! | Harry £ Stover

Porscsthiteond

ATTORNEY




Nov. 7, 1950 2,529,199

H. E. STOVER
MACHINE AND METHOD FOR HERMETICALLY
SEALING CLOSURE CAPS TO CONTAINERS

10 Sheets-~Sheet 7

Filed Feb. 24, 1945

\,A\nm.\iillli\llﬂiiﬁﬂmﬂﬂ““'“'“"'in

L
i,
)

>

3 VA0
N P
R INVENTOR.
Harry £ Stover

B

ATIORNEY




Nov. 7, 1950 2,529,199

H. E. STOVER
MACHINE AND METHOD FOR HERMETICALLY
SEALING CLOSURE CAPS TO CONTAINERS

Filed Feb. 24, 1945 10 Sheets-Sheet 8

T 5
L 73 216 //
;
/
/i
.//J
Z33¢ / 225
f )
“s /) 2247
235d /i
© /
7
; -z
i3 o |
L 7 258
R 231 IS ; 233b
N ;’ i 2 7]
27 218 219 <
217 250 235

785

- INVENTUR.
Harry L. Sltover

KM: /‘(r/ﬂM

ATTORNEY




2,529,199

10 Sheets-Sheet 9

E. STOVER
HOD FOR HERMETICALLY
RE CAPS TO CONTAINERS

D MET

H
SEALING CLOSU

MACHINE AN

Nov. 7, 1950
Filed Feb. 24, 1945

902, >~
. 14
Wz & &
£ L4 S N
C Y 1 Xtz § ]
S ol 607 <

7774
, e
¥z

\\

<
Miarrty £ Stover
BY .




Nov. 7, 1950 H. E. STOVER 2,529,199
. MACHINE AND . METHOD FOR HERMETICALLY
SEALING CLOSURE CAPS TO CONTAINERS
Filed Feb. 24, 1945 10 Sheets-Sheet 10
e £
et 78 74
260 296

25 27 [ |

254 .—4. / [l X ( .y
0] ' \ .
o ; 262|276 | [ =—Eiih
' g P N

I 252

| i

Z 7Y 2. |

© C

) 269259 %64 265
2 e

o

A
oy

N

i

LA
I

7
9/0('4

oI,
A
Y,

BT = Gl T G

ey
N

==
/
rrrrrorpierh,

NoLLLLL RS
|

T

ST

Ry

/7

- INVENTOR.

7 Jarry £ Stover

N \ﬁ— BY ,
256 269 W

ATIORNEY




Patented Nov. 7, 1950

2,529,199

UNITED STATES PATENT OFFICE

2,529,199 ' '

MACHINE AND METHOD FOR HERMETICAL-
LY SEALING CLOSURE CAPS TQ CON-

TAINERS

ilarry E. Stover, Lancaster,

Ohio, assignor to

Anchor Hocking Glass Corporation, Lancaster,

Ohio,

a corporation of Delaware

Application February 24, 1945, Serial No. 579,671
(CL 226-—82)

31 Claims,

The present invention relates to the sealing
art and more particularly to a machine and
method for sealing closure caps to containers,

While certain features of the invention may
be embodied in sealing machines generally the
preferred embodiment utilizes hot vapor for
forming a high vacuum (low pressure) in the
package. Some of the objections to vapor seal-
ing are the escape of excessive vapor, its con-
densation on the ceiling of the room or factory
where the machine is, and the constant dripping
of the condensate from the parts of the room
which is unsanitary and objectionable both as
to working conditions and as to cooking and
packing food products. Other objections are ex-
cessive condensate in the package, formed dur-
ing the sealing operation, which may impair
the quality of the product, higher cost of seal-
ing due to waste of vapor and low vacuum from
ineficient sealing.

Certain machines convey the uncapped con-
tainers through a long chamber filled with steam
which escapes from both ends.
into the chamber to cool the capped contalners
thereby to condense the steam therein to form
& vacuum. Thus running water and steam
mingle in the same chamber which requires an
excessive volume of steam resulting in excessive
condensation.

The present invention minimizes or overcomes
the above difficulties by injecting steam, which
may be highly superheated, under the side of
a closure as it is applied to a container to dis-
place the air and form a vacuum when the steam
condenses in the container. The amount of
steam required is reduced to s minimum by
eliminating the necessity of heating up the end
of the container. The steam in the head-space
rapidly condenses due to the much lower tem-
perature of the container and contents, form-
ing a vacuum seal and eliminating the necessity
of running cooling water on the closures to pre-
vent their “popping” off after being sealed. The
high temperature of the superheated steam
minimizes the quantity required, expedites con-
densation in - the head-space, forms a higher
vacuum and effectively sterilizes the Head space
of the container. The mechanism for attaining
the above results is simple, effective, easily ad-
justed for different sizes and heights of con-
tainers and is fully reliable for continuous opera-
tion.

An object of the present invention is to pro-
vide an improved sealing machine and method
for sealing containers.

Water is flowed .
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Another object of the invention is to provide
an improved method and means of obtaining a
high vacuum with vapor.

Another object of the invention is to effec-
tively sterilize the head space of the container
during the sealing operation.

Another object of the invention is to minimize
the amount of vapor required in vacuum sealing
to reduce the cost thereof and to reduce the
amount of condensate in the package and on
the surrounding objects.

Another object of the invention is to provide
an improved means for superheating the steam
adjacent the point of injection into the con-
tainers,

Another object of the invention is to provide
an improved means for applying the closure to
the container at the time of the injection of steam
therein.

Another object of the invention is to provide
an improved head spacer for use with the seal-
ing machine.

Another object of the invention is to provide
an improved mechanism for feeding closures for
sealing on the containers.

Another object of the invention is an improved
means of simultaneously adjusting the several
mechanisms for different heights of containers.

Other and further objects of the invention
will be obvious upon an understanding of the
illustrative embodiment about to be described or
will be indicated in the appended claims and
various advantages not referred to herein will
occur to one skilled in the art upon employment
of the invention in practice.

A preferred embodiment of the invention has
been chosen for purposes of illustration and
description and is shown in the accompanying
drawings forming a part of the specification,
wherein

Fig. 1 is a top plan view of a preferred em-
bodiment of the sealing machine;

Fig. 2 is a side elevational view of the machine;

Fig. 3 is a sectional view along the line 3—3
of Fig. 1 showing details of the height adjustment
and other features of the machine;

Fig. 3a shows elements of the driving mech-
anism in the superstructure.

Fig. 4 is a sectional view along the line 4&—4 of
Fig. 2 fllustrating details of the drive for the ma-
chine;

Fig. 5 is a sectional view on the line 5—5 of
Fig. 2 which is along one of the adjustable sup-
porting columns, illustrating features of the
machine;
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i"g. 6 15 a sectional view along the line 6—8 of
Fig. 1 illustrating the drive for the helicold;
- pig. 7 is a fragmentary top plan view of the
mechainsm shown in Fig. 6 with parts shown in
section; :

Fig. 8 is a sectional view along the line 8—8 of
Fig. 2 illustrating features of the head spacing

unit;

Pig. 9 is & sectional view along the line 9-—9 of
Fig. 8; ’ .

Fig. 10 is a sectional view along the line 10—I10
of Fig. 9;

Fig. 11 is a detailed view illustrating another

embodiment of the displacement member which
enters the mouth of.the container;

: g, 12 is a perspective view illustrating parts
of the machine and particularly the cap feed,
vapor injector and related parts;

Fig. 12a is & diagrammatic perspective view of
the mechanism for operating the cap feed to
feed a closure to each container;

Fig. 13 is a sectional view through the cap feed
and through the injector fllustrating the feed-
ing of closures and the injection of vapor under
the side of the closure as it is placed on the con-
tainer;
| Fig. 13a is a fragmentary detailed view filus-
trating the adjustable members for positioning
the closure at the bottom of the chute; ]

. Fig. 14 is an end view of a closure being placed
on a container illustrating the operation of the
pressure fork;

Fig. 15 is a top plan view of-the vapor injector
apart from the cap feeding mechanism; ’

Fig. 16 is an end view of the injector;

Fig. 17 is a sectional view along the lines 11—I11
of Fig. 15; :
Fig, 18 is a sectional view along the lines 18—18

of Fig. 2, showing the details of the. pressure

applying mechanism for forcing the closures on :

" the containers;

Fig. 19 is a side elevational view with parts in
section of the mechanism shown in Fig. 18; and

Fig. 20 is a sectional view along the lines 20—20
.of Fig. 19. ) .

The preferred embodiment of the sealing ma-
chine illustrated in the drawings will be de-
seribed in detail under headings; (1) General
Description, (2) Frame and Drive, (3) Conveyor,
(4) Helicoids, (5) Head Spacer, (6) Cap Deliv-
ery, (1) Cap Feed, (8) Pressu-e Head, and (9)
Operation. .

General description

Described generally with reference more par-
ticularly to Figs. 1 and 2 the preferred embodi-

ment of the inventions comprises a base t, which

' serves to house the drive and to support & table
9 with its associated mechanisms and a super-
structure 4 vertically adjustable with respect to
the table.
tending longitudinally thereof and over the
sprockets 6 mounted on extensions 71 bolted to
the ends of the base |. An adjustable guide rail
8 cooperates with helicoids 9 and i0 to space

enter at the left end of the machine as shown
in Figs. 1 and 2. A suitable star wheel If coop-
erates with the helicoid 10 in holding the con-
 tainers in upright position as they pass the cap
'feed 12 and its associated mechanism. The
superstructure 4 carries a pivotally mounted
. head spacer {4 with displacing discs {81 for en-
. tering the mouths of the containers to displace
the excess contents of overfllled ~contalners

The table 2 has a conveyor § ex--

_.spaces,
.sontainers leave the head spacer,
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thereby .to provide substantially uniform head -
in the sealed containers. As the filled
they pass under
also mounted on the superstruc-
ture 4, where a cap is forced on the containers
sufficiently far to form a hermetic seal. Simul-
taneously highly superheated vapor is injected
under the side of the cap as it is set. on the
container to displace the air therein, and to form
a substantially sterile vacuum seal. Preferably

the cap feed,

‘the pressure applied is insufficient to force the

cap entirely on the container, thus permitting a

' simple mechanism to be utilized. A pressure head

{6 forming a part of the superstructure 4 forces
the closures fully down on the containers after
the containers leave the injector.

Frame and drive

Referring more particularly to Figs. 1 to 7,
there is shown a frame | having a base in the
form of a casting (8 adapted to rest on the floor.
Legs 19 are bolted to the upper side of the base
to support the table 2 having the conveyor 5 on
its upper surface and having end structures 1
for supporting and housing the conveyor sprock-

ets.

Within the frame suitable bearings support &
horizontal main drive shaft 24 (Figs. 3 and 4)
extending - substantially the length of the table
with a bevel gear 22 on one end for driving the
helicoids 8 and 10 and a bevel gear 24 on its other .
end operatively connected to drive the parts
mounted on the superstructure 4. A worm gear
95 on shaft 21 (Fig. 4) meshes with a gear 26
keyed to a vertical shaft 2T to drive the star
wheel 1f. 'A gear 30 is:keyed to shaft 21 and
meshes with a gear 31 on shaft 32, mounted in
bearings 34, to drive a reduction gear 35 oper-
atively connected to the conveyor sprocket 6
(Figs. 1 and 2) for driving the conveyor 5. The
drive shaft 21 may be driven by a motor 37

- through the intermediation of a hevel gear 38
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. and guide the containers on the conveyor as they .

(Figs. 3 and 4) on shaft 21, meshing with bevel
gear 39 operatively connected to a reduction gear
40, shaft 41, pulley 42, and belt 44 extending
over pulley 45 on the shaft 46 of the motor 31.-.

The motor 37 (Figs. 2 and 3) is movably mount-
ed on a base 48, and movable to and from the
pulley 42 on the reduction gears by means of a
handwheel 49 in extension 50 threaded into the
part 51 of the movable motor base. The move-
ment of the motor to and from the pulley 42
increases and decreases the speed of the drive
by reason of the belt being drawn further into a
v-shaped groove in one of the pulleys. This type
of variable speed drive is sometimes known as
a “Reeves Drive.” Thus operating machinisms
associated with the table 2 are driven in an ef-
ficient and convenient manner from the main
drive shaft 21. . _

The star wheel i1 (Fig. 3) is mounted on the
shaft 21 which is housed in a bearing 52 in the
table. The upper end of the shaft has a gear
54 keyed thereto meshing with a worm gear 5§
operatively connected to a hub 56. By rotat-
ing the worm gear 5§ with a sultable wrench
the hub §6 and the star wheel 11 thereon may

- be rotated with respect to the shaft 21 to syn-

70

75

chronize the star wheel with reference to the
helicoid drives both of which are driven from
the ‘horizontal shaft 21 mounted beneath the
table. Preferably the star wheel |1 has spaced.
upper and lower stars ila for engaging contain-~
ers at two points thereby to prevent their toppling
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in passing under the eap delivery where the clo-
sures are set on the containers.

The superstructure 4 is also mounted on the
base casting 18. As shown more particularly in
Figs. 3 and 4, castings 59 are bolted to the base
member {8 with bearings 60 therein for receiv-
ing the ends of a horizontal shaft 81 having a
handwheel 62 at one end thereof. A top cast-
ing 84 is bolted to each of the castings §9 with
bearings 85 therein.

In housing and supporting threaded shafts §6
a suitable enlargement §1 is provided on each of
the shafts 68 to furnish a support for the weight
imposed thereon. The lower end of each of the
threaded shafts 66 has a beveled gear 89 thereon
meshing with a beveled gear 70 on the horizontal
shaft 81. Thus by rotation of the handwheel 82
the threaded vertical shafts 88 are rotated for
vertical adjustment of the parts mounted thereon.

A pair of hollow columns 71 are fixed at their
upper ends in the recesses 12 of the superstruc-
ture 4. The middle portions of the columns 71§
pass through bearings 14 in the table 2 and their
lower ends have plugs 15 therein threaded to
the vertical shafts 86. The columns 71 furnish
rigid supports for the superstructure 4 and serve
to move the superstructure upwardly and down-
wardly by rotation of the handwheel $2 through
the intermediation of the horizontal shaft 61,
bevel gears 19 thereon, meshing bevel gears 5§
on the vertical shafts 68 threaded into the lower
ends of the columns 7. In this way the super-
structure 4 and the parts thereon may be raised
and lowered io accommodate containers vary-
ing in height.

As illustrated more particularly in Fig. 3 the
superstructure has a main horizontal drive shaft
11 for driving the mechanism mounted thereon.
The shaft 77 has a bevel gear 18 at one end
meshing with a bevel gear 79 on the shaft 80
which in turn meshes with a bevel gear 81 on
shaft 82 which has a bevel gear 84 at its lower
end meshing with bevel gear 24 on the main drive
shaft 2i extending beneath the table 2. The
bevel gear 81 is free to slide along the shaft 82
so that vertical movement of the superstructure
4 is possible without interfering with the drive
therefor.

The other end of the horizontal drive shaft 71
in the superstructure has a gear 86 thereon mesh-
ing with a gear 87 on shaft 88. The opposite end
of the shaft 88 has a bevel gear 89 thereon
meshing with & bevel gear 80, on shaft 81 (Figs.
3. 5 and 8) for driving the head spacer, which
will be described hereinafter.

The cap feed may be driven from the upper
" end of & shaft 94 geared at its lower end to the
shaft 88 by means of gears 95 and 96.

The mechanism for forcing the closures on
the containers may be driven by shaft 80 (F'igs.
3 and 18) operatively connected to the vertical
shaft 82 by means of the bevel gears 19 and 81.

A suitable light 97 is mounted on the bracket
98 back of the containers as they pass the cap
feed so that the light will emphasize the passage
of bubbles up through the contents of the con-
tainer. As a result of the condensation of the
steam in the head space and the resulting for-
mation of a partial vacuum, any small air bub-
bles in the contents are expanded and drawn
to the top. The light shining through the con-
tainer gives a vivid indication of whether or not
a vacuum has formed in the package. This en-
ables the inspector or operator to spot and re-
move any containers which do not have a vacuum

10

8

formed In them for any reason and such con-
tainers may be removed and passed through the
machine a second time before the cap is com-
pletely forced thereon by the pressure head. It
likewise enables the operator to stop the ma-
chine for adjustment the instant that the ma-
chine fails to form vacuum seals. . ’

Conveyor
The conveyor § is illustrated more particularly

" InFigs. 1,2 and 5. While indicated as a contin-
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uous bell in Figs. 1 and 2 it is preferably a series
of plates (Fig. 5) hinged together so that they
pass over the sprockets 6. Suitable castings 1T
are bolted to the respective ends of the table 2
as illustrated at 102 (Fig. 2). These castings
form extensions on the respective ends of the
machine and support in suitable bearings the
sprockets 8 over which the conveyor chain passes.
In this way it is feasible to extend the conveyor
at the respective ends of the table so that ample
room may be provided at one end for placing the
containers on the conveyor and for the opera-
tion of the head spacer and ample space may
also be provided at the other end of the machine
for removing the containers after they have
been sealed. The castings 7 may be made in two
or more parts to facilitate manufacture and pref-
erably are closed at their bottoms to enclose the
lower strand of the conveyor. In operation some
of the material gets on the conveyor and from
time to time it is desirable to wash the conveyor.
To facilitate the cleaning operation s V-shaped
channel casting 108 (Figs. 2 and 5) is provided
through which the lower strand of the conveyoer
passes. By flushing the conveyor in this chan-
nel it may be readily cleaned without stopping
the machine,

Referring more particularly to Figs. 1 and 4
it will be noted that the conveyor is driven
through the sprocket 6 at the right end of the
machine by means of the reduction gear 35, shaft
32 in bearing 34, and gear 31 meshing with gear
30 on the main drive shaft 24 of the machine.
Thus the conveyor is driven from the motor drive
in timed relation with +he other devices on the
machine.

It is not believed necessary to deseribe the con-
veyor in moré¢ detail as various types of con-
veyors may be utilized if desired. A conveyor
with hinged metal plates has been found satis-
factory and is shown as illustrative in the pre-
ferred embodiment.

Helicoids

The helicoids are shown more particularly in
Pigs. 1, 2, 5 and 6 and are for the purpose of spac-
ing the containers as they pass beneath the head
Spacer on the conveyor and into the star wheel.
In addition the helicoids serve to retain the con-
tainers in upright position while moving along
the conveyor, thereby to prevent their toppling
over.

In the preferred embodiment two helicoids
are shown one designated 9 for spacing the con-
tainers as they pass into and through the head

- spacer and another designated 10 for spacing

70
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them as they enter the star wheel. Each heli-
coid may comprise a cylindrical portion with a
helical fin 110. In some instances it is desir-
able, because of a change in size or shape of the
containers being sealed, to substitute a differ-
ent helicoid. In other cases it may not be desir-
able to use the head spacer, then the helicoid
9 becomes unnecessary and may be removed, al-
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though there is no particular objection to its
remaining on the machine. For these reasons
it is desirable to mount and drive helicoids so
that substitutions and removals may be readily
mace. To accomplish this a bracket {11 is pro-
vided with a bearing 112 to rotatably support one
end. of the helicoid 8. A similar bracket (11’
with a bearing 112’ is provided for supporting
the far end of the helicoid 18. These brackets
may be adjustably secured in position or the
bearings 112 and §42° may be removably mounted

16

g0 that the ends of the helicoid may be quickly -

freed. The bracket {11 may be bolted or other-
wise secured to the casting T and the bracket
{11’ may bé similarly secured to the frame of
the machine. The adjoining ends of the heli-
coids 9 and 10 are mounted upon and keyed to
a shaft 114 mounted in bearings {15 as shown
more particularly in Figs. 6 and 7. It will be
noted that the ends of the shaft 114 project into
recesses in the adjoining ends of the helicoids
9 and 10 so that the helicoids may be readily
‘moved from the shaft. A gear (16 (Figs. 6 and
7), preferably a 45° helical gear, is keyed to shaft
(14 and meshes with a corresponding gedr 117
'on shaft 118. The gear 1T meshes with a gear
‘118 keyed to shaft 119 in bearings 129 and has
2 bevel gear (21 at its end meshing with a bevel
gear 122 on shaft 124, which is mounted in bear-
ings 125. The shaft 124 has a gear 126 at its-
opposite end meshing with bevel gear 22 on the
main drive shaft 21 (Figs. 4, 5 and 6). ‘

20
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container with the closure tending to pull the
container backward. - The starwheel and the

helicold 10 cooperate to counteract this force

and to prevent the container from toppling.

Head spacer.

It is not feasible for a filling machine to il
each container within a given distance of its
top as-the containers vary slightly in capacities.
Hence in normal operations one container may
be filled to & greater height than another. This
causes diSsatisfaction on the part of purchasers
particularly where the container is glass and the
difference. in head space is visible. In order to
overcome this many packers fill the containers
beyond their normal height and force a disk
into the mouth of the container to displace the
excess contents so that each container will be
filled to the same heighth. This also has the
advantage of providing a more uniform seal. If
the head space is too small the air in the prod-
ucts will impair the vacuum. N

The present machine in its preferred embodi-

"ment provides an improved head spacer effective

26

Thus the helicoids 9 and {0 are driven from ’

the main shaft 2§ through the intermediation

of bevel gear 22 thereon, bevel gears 126 and” °

{22 on shaft 124, gears 121 and 113 on shaift 19,
gear 117 on shaft {18, and gear 116 on shaft I14,
‘which is operatively connected to tlie adjoining
‘ends of the helicoids 8 and (0.
- In some instances obstruction may be encoun-
tered by the helicoids which render it desirable
for them to stop automatically to avoid breaking
containers. For this purpose the bevel gear f22
(Fig. 6) -is operatively connected to its shaft 124
i through one or more pins 127 resiliently held in
- one or more slots 129 in the bevel gear 122 by
means of a spring 128. The force applied by the
‘gpring 128 may be increased or decreased by the
adjustment nut 130 so that the shaft 124 will
" cease to drive the gear 122 when a given obstruct-
ing force is encountered.

Referring more particularly to Figs. 1, 2, 6
and 7, it will be noted that the casting 123 houses
the vertical shaft 119 and the associated parts
of the drive for the helicoids. This permits a
neat and compact enclosure of the drive and a
convenient connection to the horizontal shaft

; {24 and to the main drive shaft 21. -
The guide rail 8 is preferably mounted in in-
' clined slots 132 by bolts 134 so that it may be
. maintained in parallel relation with the helicoid
9 when adjustments are made toward and away
\ from the conveyor 5. The guide rail preferably
extends in one or more sections past the star
wheel 11 and the pressure head 6.
. Ppreferably, devices 8a are mounted at the en-
trances to the respective helicoids and provided
with re-iliently mounted fingers 8b adapted to
engage the containers at these points to facili- -
. tate their entry into the helicoids.
~ Preferably the second helicoid 10 extends to
the star-wheel 11 and cooperates with the star-
- wheel in supporting the confainer as it removes
a closure from the inclined chute. At this point
there is a force due to the engagemsant of the

upcn the containers as: they enter the machine.

Referring more particularly to\Figs. 1,2,8,9and -

10 a casting 140 has a cylindrical extension {4l

mounted in.a bearing 142 formed at one.end of

the superstructure 4. The casting (40'is held in
position by means of a collar {44 bolted to the
end of the cylindrical extension. idl. A lug (45
is formed on one side of the casting and has a
bolt or set screw 146 therein which rests on a cor-
responding lug (47 formed on the end . of the
superstructure 4. By reason of the bearing 142

- and the cylindrical extension 141 the casting 140

is pivotally mounted and is held in its horizontal

- pesition by the set screw (46 and snpporting lug

40

45

50

56

60

70

(]

{41, thus the free end of the cascng (40 with
the mechanism mounted therein may be rotated
about its bearing from a horizontal to a vertical
position. This is advantageous in affording ac-
cess to the interior for cleaning and adjusting and
is even more important in permitting the casting
to rise when a displacing disc engages the rim of
a container to avoid breaking the container.
The extension 41 of the casting 140 has an
internal bearing {48 for receiving -the shaft 91,

<

which carries st its end a pair of sprockets 148

for mounting a suitable conveyor or Hnk belt 158

having the displacement disks 151 secured thereto.

The sprockets {49 are operatively connected to
the shaft 91 by means of a gear 152 keyed to the
end thereof and meshing with a worm adjust-
meant gear 154 which is operatively connected to
the cylindrical member 149’ which carries the
sprockets 148. By reason of this connection the
collar 149’ and the sprockets {49 may be angu-
larly adjusted about the shaft 91 so that the
disks 151 may be timed with respect to the heli-
coids to make them register with the containers

" as they pass thereunder.

The second pair of sprockets 159 are mounted
at the other end of the casting {40. A shaft {60
for these sprockets is mounted in a bearing in
the end of a member 161 which in turn is slid-
ably mounted in a fixed block 162 within the
casting 180. A suitable spring 164 extends about
a rod 165 and is held in compressed position by
a nut 166 effective upon 2 collar 67. In this,
manner the sprockets 53 are resiliently forced
away from the sprockets ({49 thereby to main-
tain the link belt 50 under tension. The lower
strand of the link belt passes under a shoes (68
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having its lowest point substantially at the middle
of the casting. : -

While the disks 151 may be of any suitable
shape, for example a cylindrical member as shown
in Figs. 8 to 10, they also may be in the form of
disk {51’ having an annular flange $563 adapted

" to engage the rim of the container as shown more
particularly in Fig. 11. .

The head spacer is driven from the horizontal
shaft 88 in the superstructure through the inter-
mediation of bevel gear 88 thereon, and bevel
gear 98 on shaft 8f which carries the sprockets

149 operatively connected to the shaft by the

gear 152 and worm adjustment gear 184. The link
belt 150 and the displacing disks (8{ thereon
are geared to the main drive of the machine
and are driven in time relation to the conveyor
and the helicoids, the star wheel, the cap feed,
and the pressure applying head. The link belt
150 may be timed with respect to the drive by
means of the worm gear 154. If a container should
be out of place or if a disc should fail to register
with it the casting 140 is free to rise to avoid
breakage of the container and will return to its
normal position after the container has passed.
The casting 140 may be raised about its pivot
for making adjustments or for any other purpose.

Injector mechanism

As containers pass the head spacer they move
from the first helicoid 9 into the second helicoid
18 and continue properly spaced past the injector
mechanism as shown more particularly in Figs.
2, 12 and 13. The injector mechanism injects
steam under the side of the closure as the clo-
sure is placed on the container.

Referring more particularly to Figs. 12 and 13
& cap chute 175 in the form of a guideway directs
the closures, fed thereto by any suitable mecha-
nism, to a position at the bottom of the chute
-&s shown in Figs. 13. In this position the bottom
of the closure is resting upon the bottom of the
guldeway with the lower edge of the closure pro-
jecting beyond the end of the bottom of the
guideway. The position of the closure is deter-
mined by means of pins or rods 222 engaging the
sides of the closure below the center thereof.
These pins are held in position by set screw 222a
to facilitate adjustment for wear. A container
moving on the conveyor engages the bottom edge
of the cap as shown in Fig. 13. The movement
of the container raises or moves the cap past the
pins 222 and forces the bottom edge of the cap
against the fork 116. The fork is pivotally
mounted on a shaft {719, which is secured in bear-
ings in extensions 180 and the fork is held in its

lower position by means of a spring 181 attached

at one end to an extension 182 of the fork and at
its other end to a set screw 184 for controlling the
tension applied by the spring. The set screw 184
is mounted in an arched bracket {85 spanning
the sides of the guideway. Preferably the fork
178 is arched as shown at 189 to engage the an-
nular projecting sides of the closure as the con-
tainer forces the closure thereunder. Preferably
the fork is made of smooth metal to prevent
damage to the lacquer on the closure and has a
sufficient arch to cause the engagement with the
closure to be with the edge of the closure. The
fork serves to wipe the closure down onto the
container without excessive back pull on the con-
tainer tending to tilt it. Preferably the fork is
bolted in position as shown at 196 so that it
may be readily replaced when desired.

An arm 192 pivoted about a shaft (94 is pref-
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erably provided to rest on the upper surface of
the closure to cooperate.in retaining the closure
in position for proper engagement with the con-
tainer as the container passes thereunder. Ex-
tension 187 on the arm (92 may engage the sides
188 of the guideway to limit its downward move-
ment. The arm (92 holds the -closure down in
the guideway and prevents the closure from rising
prior to engagement with a container. )

In order to inject steam under the side of the
closure at the time the closure is placed on the
container there is provided a steam injector hav-
ing outlets 200 (Figs. 13, 15 and 16) terminating

- at the bottom of the guideway between the con-

tainer and the raised side of the closure as the
closure is engaged by the container. The outlets
200 are over the upper end of the confainer as
the container passes it and is between the raised
side of the closure and the rim of the container.
In this way steam in injected under the side of
the closure up to the time that the closure gasket
is in contact with the container completely about
the rim thereof. An effective injection of steam
is obtained at the time the closure is placed on
the conlainer without undue heating and with
a minimum waste of steam, The gasket in the
closure engages the sealing surface of the con-
tainer and the vacuum formed in the container
as a result of the rapid condensation of the
steam pulls the closure down on the container
and forms a seal. The quick ¢ondensation of the
steam eliminates any tendency for the steam to
raise the closure off its seat. The exact opposite
occurs, namely vacuum formed by the condensa-
tion of the steam holds the closure on its seat.
‘While any suitable means may be utilized for
supplying steam or vapor f{o the outlets 200 there
is provided herein an attachment 201 which may
be bolted to the bottom of the cap chute 115 at
202 (Fig. 13). Preferably the attachment 201

-comprises a pair of elongated cylindrical cham-

bers 204 and 205 (Fig. 15). These chambers may
have in them any suitable heating means, for
example, electric heating units 206. Steam may
be delivered to the lower end of the cylindrical
chamber 205 through the inlet 207. The steam
passes along the chamber and along the heating
unit therein to the other end of the chamber
where the chamber connects by means of a bore
or conduit 208 {Fig. 15) with the adjoining end
of the chamber 204. The steam then passes
through the chamber 204 about the heating unit
206 therein to the outlets 200. Preferably the
exterior of the heating units is spaced slightly
from the walls of the chambers to serve as pas-
sageways for the steam. A space of one six-
teenth of an inch has been found to be excellent.
While good results may be obtained with a single
injector outlet, preferably a plurality of outlets
are provided as shown more particularly in Fig.
15 to spread the steam and displace the air in
the head space. :
The purpose of the heating units is to super-
heat the steam to a relatively high temperature.
Tt has been found that this can be conveniently
done by electric heating units which automati-
cally cut off and cut on as the temperature goes
beyond predetermined limits. It has been found
also that temperatures from 300 to 800° F. pro-
vide excellent results. The superheating of the
steam to temperatures substantially above 240°
P, has unexpected results. Pirst the dry steam
forms little condensate in the container and
hence products such as peanut butter which -

9 heretofore could not be sealed by a vapor ma-




11
chine may be sealed in this manner without sub-
sequent spollage. The mold spores in the head
space are killed substantially “instantaneously
during the sealing operation, which gives a sterile
package, ‘The spores within the product are
killed during the cooking. Likewise the product
when packed in the glass is sufficienfly hot to
kill spores on the inside of the container. It
desired the containers may be heated to a tem-
perature sufficiently high to render them sterile
prior to the filling. The filling is usually done by
s fllling machine immediately prior to delivery
to the sealing machine. The containers leave
the filling machine and go directly to the sealing
machine within a few seconds, generally in less
than a minute, after the filling. The high degree
of superheating also produces a higher vacuum
and less condensate around the machine and on
the walls of the building in which the machine
is used. Constant dripping of condensate from
the ceilings is unsanitary and produces objec- -
tionable working conditions.

In order to automatically control the tempera~
ture of the superheated steam a third cylindrical
recess or cavity 210 is provided in the casting
and a thermostat 211 of any suitable design is
placed within the cavity and operatively con-
nected in the circuit of the heating units, The
cavity connects with the chamber 204 by means
of a conduit 212 exposed to the vapor passing
along the heating units 208 to the injector out-
lets 200. As the temperature of the superheated
steam exceeds a predetermined desired maximum
the heating units are cut off and when the tem-
perature drops to a predetermined desired mini-
mum the heating units are cut in. The super-
heated vapor reaches the injector outlets directly
from the heating units. If desired the injector
unit may be heat insulated by asbestos or any
other suitable coating. The containers pass the
injector sufficiently rapidly so that the steam
may issue continuously from the injector without
substantial loss; however, the steam jets may be
operated, intermittently if desired, as each con-
tainer passes the injector.

Cap feed

Any suitable means may be utilized for feeding
closures to the guideway 175. For example, an
operator may feed them manually. It is pre-
ferred, however, to feed them automatically. For
this purpose a preferred embodiment of auto-
matic feeding device is illustrated more particu-
larly in Pigs. 2, 12 and 13. The rotary cap sepa-
rating mechanism illustrated more particularly in
Fig. 13 for delivering closures to the inclined
guideway therefor is claimed in a co-pending ap-
plication of Harry E. Stover, Serial No. 118,802,
owned by the assignee of the present application.
The preferred embodiment of a closure is illus-
trated in the assignee’s, Norman N, Holland, Pat~
ent No. 1,909,406. A stack of such closures is
placed in the cylindrical chamber 215 and may
be inclined to the vertical to rest against the rods
216 or if desired the stack may be vertical with-
out impairing the operation of the device. .

The closures are fed from the bottom of the
stack into the guideway 175. The mechanism for
accomplishing this may comprise a rotary drum
2{7 having a spiral channel 218 thereon.  Di-
rectly aboye the drum is a cylindrical part or disc
219 having a peripheral tongue 220 with a point-
ed end adapted to cut between the bottom two
closures in the stack and to separate the bot-
tom closure therefrom. A channel 22/ helow the
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tongue leads to the spiral ¢hannel 218 in the
outer surface of the drum 217. Thus the closure
separated is guided downwardly until it drops
into the guideway 178 and slides by gravity to

" the end thereof as shown in Fig. 13. Thus each

time that the drum 217 and the disc 219 are ro-
tated one revolution a closure is delivered. The
drum 217 and the disc: 2{9 are mounted on &
vertical shaft 224 (Fig. 13) in the bearing 228.
Shaft 224 has a 45° spiral gear 226 meshing with
a. corresponding gear 227 on shaft 228, The
shaft 228 may be operatively connected to the
shaft 94 (Figs. 3 and 12) by suitable gears in
the housing 93. The gear 8§ on the shaft 84 is
driven by a gear on shaft 88 connected to the
drive shaft 171 through gears 88 and 81. The

" cap feed is adapted to be operated at a high speed

20

to feed closures one at a time consecutively to
the guideway 178. ' .

If the containers move. into the sealing ma-
chine in consecutive order the cap feed can be

‘timed to feed a closure for each container. Im

80

practice however the filling machine may be
stopped for some reason or the container may
be removed before it reaches the sealing ma-
chine. For this reason it is desirable to have

‘a closure fed as each container approaches the

steam injector. To accomplish this a latch mem-
ber 230 is provided having a latch portion 281
at its end adapted to be inserted under the edge

of the stack of closures to prevent the closures

40

70

from being fed by the tongue 220 and the chan-
nel 221. This latch member 280 has a recess fit-
ting about the shaft 224 and has an upper sure
face at its pointed end 231 substantially at the
height of the disc member 219. When the latch
member 230 is forced to the left in Fig. 13 closures
cannot be fed. When the latch member 230 is
moved to the right in Fig. 13 the drum 217 and
the tongue 221 feed a closure once during each
revolution of the shaft 224. The rotation of the
shaft 224 is timed to rotate once whenever a con-
tainer passes the injector.

The latch member 230 may be controlled in
any suitable manner, as illustrated herein (Figs.
12a and 13), an arm 238 integral with the sleeve
236 on shaft 237 engages in a slot 238 in the
slidable latch member 230 to control the move-
ment of the latch member. The sleeve 236 is
operatively connected to an arm 242 (Figs. 12, 12¢
and 13) by means of a vertical shaft 242q, arm
2420 thereon, link 242¢ and arm 237a on shaft
231. The cam roller on arm 242 (Fig. 12) en-
gages a cam surface 244 on a feeler or arm 243
pivoted at 246. The movement of the feeler about
its pivot is limited by means of a pin 247 ex-
tending through a slot 248 in the feeler. The
feeler 245 is normally in the path of the contain-
ers moving on the conveyor § and spaced from
the helicoid 10. Whenever a container passes,
the arm 245 is forced outwardly by the container
which causes the cam surface 244 to move the
arm 242 and rock the vertical shaft 242q¢ which
in turn rocks the sleeve 236 on shaft 237 and
retracts the latch member 230 thus permitting
a closure to be fed. Preferably the inclination
of the cam surface 244 is the same as the in-
clination of the sides of the adjustment slots
132 in the guiderails 8 so that adjustment of
the guiderail does not interfere with the opera-

_ tions of the feeler 2486 mounted thereon. The

75

timing of the operations is such that a closure
is fed to the bottom of the guideway in the
position shown in Fig. 13 at or prior to ‘he time
that the container 118 reaches the position shown
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in Flg. 13. Thus a closure is fed for each con-
talner approaching the injector mechanism.

When a container fails to pass the arm 245 the

latch member 230 is not retracted and hence pre-
vents the feed of a closure. In this way the
guideway 175 is free of closures except when a
container approaches the injector mechanism.

There is an advantage in this method of feed-
ing closures ‘singly as needed. Where the chute
or guideway (75 is kept filled with closures the
heat of the steam injector over a period of time
will damage the rubber forming the gasket in the
closure and prevent proper sealing. Thus if the
chute is fllled with closures when. the machine
is shut down for a time, several improperly sealed
packages may result when the machine is started
up. The preferred embodiment eliminates this
contingency.

- Preferably the casting 233 (Figs. 12 and 13) is
mounted on a stud 233a extending through a
bearing in the embossment 233b at one end there-
of. The other end is held in position by a wing
nut 233c on bolt 233d. By loosening the wing
nut to release that end, the member 233 may be

swung about the shaft 233a to afford access to .

the guideway 1715 and to the interior of the cap
feed. This preferred mounting also permits ready
removal of the cap feed block by pulling it off
the stud 233a after the wing nut 233¢ is loosened.

Pressure head

As the container leaves the injector mecha-
nism the fork (76 does not ordinarily force the
closure completely down on-the container. It.
does place the cap on the container with suffi-
cient force to cause the gasket to engage the
sealing zone., The rapid condensation of the
steam in the container holds the cap on. How-
ever, any slight leak between the cap and con-
tainer would break the vacuum and the cap
would come off. In the preferred embodiment
it is desirable to force the cap on the container
so that the gasket is expanded over a sealing
zone to form a friction seal which will hold the
closure independently of the vacuum within the
package. It will be understood, of course, that
the invention is also applicable to other types
of seals, for example closures which form g top
seal and which are held on primarily by vacuum.

The pressure head for forcing the closing com-
pletely down on the container is shown at 16
in Fig. 2 and is shown in detail in Figs, 18, 19 and
20. The pressure head may comprise a pair of
pulleys 252 and 254 having a belt 255 thereon.
The lower strand of the belt forces the closures
down on the container. The pulley 252 is keyed .
to the shaft 80 which in turn is geared (Fig. 3)
to vertical shaft 82 operatively geared at its
lower end to the main drive shaft 21 in the
lower part of the machine. Thus the pulley 252
is continuously driven to drive the belt 255 and
pulley 254,

The pulley 254 is mounted upon a bracket 255
bolted to the superstructure 4 of the machine.
The mounting may comprise a fork member 257
having a shaft 258 bridging the ends of the fork
members with the pulley 254 mounted on the
shaft. The opposite end of the fork member
fits into a cylindrical bearing or bore 259. A
suitable recess 260 in the end of the bracket re-
ceives the laterally extending portions of the fork
members 257 to hold the shaft 258 in substan-
tially horizontal position. The cylindrical end
of the fork member in the bearing 259 has a
recess 262 therein, housing a coiled spring 264.
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A member 268 has a cylindrical portion 288 fit-
ting against the end of the spring 284 in the
cavity 262. A bolt 268 is threaded into the mem-
ber 265 with its opposite enlarged end fitting
in a recess 270 in the fork 257. The bolt 268 with
its enlarged head 268 limits the movement to the
right of the member 265. The pressure upon the
member 268 occasioned by the coiled spring 264
forces the fork 257 to the left, thus supplying
tension to the belt 255 extending over the pulleys
252 and 254. Any suitable means may be uti-
lized for supplying pressure to the member 268
in order to obtain the necessary tension in the
belt. - In the preferred embodiment an L-shaped
member 272 is pivotally mounted on shaft 80 on
one side of the pulley 252 and a second L-shaped
member 274 is pivotally mounted on the shaft 80
on the other side of the puliey 252. The ends of
the L-shaped members 272 and 274 have down-
wardly extending portions 276 provided with
bearings to receive the ends of a shaft 277 mount-
ing a roller 218. The member 265 has a cam

Surface 280 leading to a vertical surface 218.

When the arms 272 and 274 are in the position
shown in Figs. 19 and 20 the member 285 is
forced inwardly against the spring 264 to ten-
sion the belt 265 extending about the pulleys.
When it is necessary to remove the belt for any
reason, the arms 212 and 274 may be raised so
that the roller 278 rides up the surface 279 and
the cam 280 to release the pressure on the mem-
ber 265. This permits the pulley 254 to move
inwardly so that the belt may be readily removed
and another replaced. To tension the new belt,
it is merely necessary to force the arms 272 and
274 downwardly so that the roller 218 engages the
cam surface 280 and the vertical surface 219 on
the member 265 to force the member 265 against
the spring 264 which tensions. the belt as de-
scribed above. Thus, the belt 255, may be re-
moved and another substituted in 2 minimum of
time without requiring adjustment.-

Considerable pressure is required to force the
closure down on the container which makes it
desirable to have a shoe or other backing to hold
the lower strand of the belt in position. For this
rurpose & shoe 285 is provided for resting against
the upper side of the lower strand of the belt 255
and is supported by integral projections 286 .
thereon which fits into slots 287 in four support-
ing members 288. A pair of shafts 289 extend
through apertures in the members 286 and 288
to hold the shoe in position on the supporting
members. It is desirable that the members 288 be
resiliently mounted to provide a yielding pres-
sure of proper magnitude. For this purpose the
mounting bracket 256 is provided with four cy-
lindrical recesses which receive the upper ends
of the members 288 and which house springs 291,
Suitable bolts 292 limit the downward movement
of the members 288 and the shoe 285 thereon.
Threaded sleve 294 keyed in the recess by means
of pins 295 exert the hecessary pressure on the
upper ends of the coil springs 291. 'The position
of the members 294 is controlled by gears 286. As
the gears 296 are rotated in one direction, the
members 294 move downwardly to increase the
compression in the springs 291 and when rotated
in the opposite direction move upwardly to de-
crease the compression in said springs.

It is desirable that these springs have the
same compression in them and be adjustable
simultaneously. For this purpose a shaft 297 is
provided in bearings 298 and 299 with a pair of
worm gears 300 thereon, each meshing with two
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The .end of the shaft 287 is
preferably square as shown at 301 so. that a
wrench may be applied for making a quick ad-
justment of the pressure on the shoe 288.

By means of the construction shown any de-
sired pressure may be applied to force the caps
on the containers and the amount of pressure may
be adjusted quickly. The pressure is maintained
the same at the four supporting points for the
shoe. The belt-may be quickly removed and re-
placed without changing the adjustment by rais-
ing the arms 272 and 274 to remove the pressure
on the fork 251 which supports the pulley 254
and tensions the belt 288. :

In the preferred embodiment an incandescent
lamp 97 is mounted, as shown particularly in Fig.
3, back of the containers and preferably-adiacent
the pulley 254, When the vapor condenses in the
head space of the container, the vacuum created
draws air bubbles up through the product. The
incandescent light shining through the product
renders- them visible at a substantial distance.
If the bubbles fail to come to the top in somewhat
violent action the operator knows that a seal has
not been properly formed and can remove the
container for examination and passage through
the machine a second time. This prevents the
sale of improperly sealed packages and the spoil-
age resulting therefrom.

Operation

In operating the machine the first step is to
adjust the height of the superstructure 4, to ac-
commodate the necessary height of the containers
to be sealed. This is done by rotation of the hand
wheel 62 on shaft 81 (Fig. 3), which, through the
beveled gears 70 thereon meshing with the bevel
gears 69 on the threaded members 66, raises the
columns 1{ on which the superstructure # is

of the gears 288.

mounted. In view of the fact that the head spacer

{4, the cap feed and steam injector 12 and the
pressure head 16, are all mounted on the super-
structure, these several parts are raised simul-
taneously, hehce rotation of the hand wheel 62
raises or lowers the superstructure with these
. associated mechanisms. The proper height can
be obtained from suitable scales on the colums 11
or by passing containers through the machine.
For different diameters of containers, the guide-
way 8 may be moved toward or away from the
helicoid 9. After these adjustments have been
made, containers are delivered o the conveyor 5
preferably from a filling machine. As the con-
tainers reach the helicoid 9, they are spaced prop-
erly to register with the discs 151 of the head
spacer 14. These discs displace any excess con-
tents so that all of the containers will be filled to
substantially the same level. If by any chance the
disc 151 should not telescope within a passing
container but should engage the rim of it, the
‘head spacer being rotatably mounted about the
shaft 981 (Fig. 8), can move up and down. Its
lower position is controlled by the set screw 146.
" The head spacer discs are mounted on chains
which rotate about sprockets 148 and 159 (Fig. 8).
Where it is unnecessary to use the head spacer
it may be removed from the machine or raised
to a tilted position. Likewise, the helicoid 9,
may be removed from the machine when the head
spacer is not used. As the containers leave the
head spacer they pass in to the helicoid 10 and
pass under the vapor injector as shown more par-
ticularly in Figs. 2, 12, 13 and 14. The upper end
of the container engages the edge of a closure
cap at the bottom of the cap chute 175 and moves
the closure cap against the arched fork 118 to
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raise the fork about its pivot 179 in opposition
to the spring 181. ‘The fork passes over the rim
of the closure as shown more particularly in Figs.
13 and 14 to wipe the cap down on the container.
Simultaneously the injector outlets 200 inject
steam under the side of the closure so that the
head space is filled with vapor as thée.closure is
wiped down on the container so that the head
space is filled with vapor by the time the closure
is down on the container. The vapor is delivered
to one end of a cylindrical chamber 205 (Fig. 15)

having a heating unit therein and is delivered to
the end of a second chamber-204 having a heat--
ing unit therein so that the steam is highly super-
heated prior to delivery to the injector outlets

200. A suitable thermostat 211, controls the de-

gree of superheat. The container with the closure
thereon and with a vacuum formed in the head
space passes under the belt 285 of the pressure
head 18 to force the cap down on the container.
The light 87 shining through the glass container
visually indicates the security of the seal by
rendering visible the upward rush:of bubbles
through the material as a result of the formation
of the vacuum. The containers leave the machine
at a rapid rate with a high vacuum formed there-
in and with the head space of the container steri~
lized by the high temperature vapor. :
The drive for the machine is shown more par-
ticularly in Fig. 3 where the motor 37 having an

_adjustable speed drive, drives the pulley on shaft

41, which is operatively connected to the reduc-
tion gear 40 having a shaft with a bevel gear 39
thereon meshing with the bevel 38 on shaft 2i
(Fig. 4). The shaft 21 has a worm gear thereon
for driving a gear 26 on the shaft 27 of the star
wheel (1, (Fig. 4). The gear 28 meshes with a

‘bevel gear 84 on the vertical shaft 82 for driving

the mechanisms in the superstructure 4. The
conveyor is driven by a shaft 32 geared to shaft
21 by gears 30 and 31.

It will be seen that the present invention pro-
vides a simple inexpensive machine for vacuum
sealing containers. A small amount of highly
superheated vapor is injected into each container
at the time the closure is placed on it. The con-
densate within the container is reduced to a
minimum by reason of the small amount of steam
required. The high temperature of the vapor
sterilizes the closure, the exposed mouth of the
container and the contents of the container

" thereby minimzing spoilage.. The high tempera-
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ture vapor contracts and condenses rapidly to.
form a partial vacuum which draws the closure
against the sealing surface to form g vacuum
seal. By eliminating the use of steam tunnels
and chambers, and by eliminating long exposure
of the closure to the vapor and the resulting heat-
ing of the parts and by using a small amount of .
highly superheated vapor, it is unnecessary to
cool the closure and head space with water to
condense the vapor to prevent the steam from
expanding and popping the closures off the con-
tainers. An inspection lamp visually indicates
to the operator any package which fails to have
a vacuum seal so that the package -can be re-
moved at once. The parts are readily adjustable

- for different sizes of closures and containers and

are rugged in construction and fully capable of
standing the rough usage to which they may be
subjected. )

As various changes may be made in the form,
construction and arrangement of the parts
herein without  departing from the. spirit and
scope of the invention and without sacrificing



2,529,199

17
any of its advantages, it is to be understood that
all matter herein is to be interpreted ag illus-
trative and not in a limiting sense.

Having thus described my invention, I claim:

1. In a device for forcing closure caps down on
containers passing thereunder, the combination
of & pair of spaced pulleys, a belt passing over
said pulleys, and means including a cam sur-
face and a swingable arm for engaging said cam
surface to force said pulleys apart to create ten-
sion in said belt whereby said arm may be dis-
engaged from said cam surface to permit said
pulleys to be readily moved toward each other
for removing and replacing said belt.

2. In a device for forcing closure caps down on
containers passing thereunder, the combination ofa
pair of spaced pulleys, a continuous belt passing
over said pulleys, resilient means for forcing one of
said pulleys away from the other, and means in-
cluding a cam surface and gz swingable arm for
engaging said cam surface to increase the pres-
sure applied by said resilient means, the disen-
gagement of said swingable arm from said cam
surface permitting said pulleys to be moved a
substantial distance Instantaneously toward each
other for removing and replacing said belt with-
out changing the adjustment of said resilient
means.

3. In a device for forcing closure caps down on
containers passing thereunder, the combination
of a pair of spaced pulleys, a continuous belt
passing over said pulleys, a pressure foot re-
siliently mounted for applying pressure to the
lower strand of the belt, resilient means for forc-
ing one of said pulleys away from the other,
means for increasing the pressure applied by
said resilient means and means for instantane-
ously disengaging said resilient means to permit
said pulleys to be moved a substantial distance
toward each other for removing and replacing
said belt without changing the adjustment of
said resilient means.

4. In a device for forcing closure caps down on
containers passing thereunder, the combination
of a pair of pulleys, a continuous belt passing
over the pulleys, a pressure member effective
upon the lower strand of the belt, a plurality of
members for supporting said Pressure member

at spaced points, resilient means extending about .

each of said supporting members for forcing said
bressure member against the pelt and means
effective upon said resilient means for increasing
and decreasing substantially equally the pressure
applied by the respective resilient means.

5. In a machine of the class described, the
combination of a base, a support mounted on
said base, means for adjusting said support ver-
tically, a conveyor on said base for conveying
containers, a helicoid on said base for spacing .
the containers on said conveyor, a head spacer
mounted on said support above a portion of the
conveyor adjacent to said helicoid and having
members adapted to enter the mouths of the
containers as they pass along the helicoid, cap
delivery means on said support, and means
mounted on said support for forcing closures on
containers, whereby the height of the head
spacer, the cap delivery and the closure forcing
means may he adjusted simultaneously to ac-
commodate containers of different heights, 4

6. In a machine of the class described, the
combination of a base, a support mounted. on
said base, means for adjusting said support ver-
tically, a conveyor on said base for conveying
containers, a helicoid on said base for spacing
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the containers on said conveyor, a head spacet
mounted on said support above a portion of the
‘conveyor and adjacent to said helicoid and hav-
ing members adapted to enter the mouths of
the containers ag they pass along the helicoid,
cap delivery means on said support, means
mounted on said support for foreing closures on
containers, whereby the height of -head spacer,
the cap delivery and the closure forcing means
may be adjusted simultaneously to accommodate
containers of different heights and drive means
enclosed in said support for said head spacer,
said cap delivery and the closure forcing means.

7. In a machine of the class described, the
combination of a base, a conveyor mounted on
said base, a star wheel mounted on said base, a
helicoid mounted on said base for spacing con-
tainers on said conveyor and means includihg
a horizontal shaft in said base for driving sald
star wheel, said helicoid and said conveyor, a
support mounted on said base, means for ad-
justing said support vertically, cap delivery
means on said support, means on said support
for forcing caps on containers, means on ‘said
support including a horizontal shaft for driv-
ing said cap delivery means and said means for
forcing caps on containers and means for op-
eratively connecting said horizontal shafts.

8. In a machine of the class described, the com-
bination of a base, a conveyor mounted on said
base, a star wheel mounted on said base, a heli-
coid mounted on said base for spacing containers
on said conveycr, means including a horizontal
shaft in said base for driving said star wheel, said
helicoid and said conveyor, a support mounted
on said base, means for adjusting said support
vertically, a head spacer. on said support, cap
delivery means on said support, means on said

- support for forcing caps on containers, means on
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said support including a horizontal shaft for driv-
ing said head spacer, said cap delivery means and
said means for forcing caps on“containers and
means for operatively connecting said horizontal
shafts. .

9. In a machine of the class deseribed, the com-
bination of a support, a horizontally extending
head spacer having members thereon adapteq to.
enter the mouths of containers passing there-
under, and means for pivotally mounting one end
of said head spacer on said support to permit the
other end of the head spacer to rise about the piv-
oted end under abnormal conditions.

10. In a machine of the class described, the
combination of a base, a support on said base,
means for adjusting said support vertically rela-
tively to the base, a horizontally extending head
spacer having members thereon adapted to enter

=~the mouths of containers passing thereunder, gnd
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means for pivotally mounting one end of said
head spacer on said support to vermit the other
end of the head spacer to rise under abnormal
conditions and to be raised to g substantially
vertical position for inspection and repairs.

11. In a head spacer the combination of a pair
of sprockets, chains extending about said sprock-
ets having head spacing members thereon adapted
to enter the mouths of containers passing there-
under, and means for pivotally mounting one of
the sprockets about the axis of the other, whereby
one end of the head spacer may rise if a head
spacing member engages the rim of a container.

12. In a head spacer the combination of a pair
of sprockets, chaing extending about said sprockets
having head spacing members thereon adapted to
enter the mouths of containers passing there-
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under, means including a hub for pivotally mount-
ing one of the sprockets about the axis of the
other, and a shaft extending through said hub for
driving the sprockets whereby one end of the head
spacer may rise if a head spacing member engages
the rim of a container. ] :

13. In a head spacer the combination of a ver-
tically adjustable support, a hub rotatably
mounted on said support, an extension on said
hub, a rotary member mounted on the end of the
extension, a shaft extending through said hub, a
second rotary member on said shaft, means ex-
tending about said rotary members for carrying
displacing members adapted to enter the mouths
of containers and means for driving said shaft to
operate said means for carrying the displacing
members. :

14. In a head spacer, the combination of a verti-
cally adjustable support, a hub rotatably mounted
on said support, an extension on said hub, a ro-
tary member mounted on the end of the exten-
sion, a shaft extending through said hub, a sec-
ond rotary member on said shaft, means extend-
ing about said rotary members for carrying dis-
placing members adapted to enter the mouths of
containers, means for driving said shaft to oper-
ate said head spacer and adjustable stop means
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for holding said extension substantially horizontal

under normal operating conditions.

15. In & machine of the class described, the
combination of @ member having a substantially
v-shaped undersurface adapted to pass over and
engage the opposite sides of the periphery of a
closure, means for forcing the V-shaped portions
of said member downwardly as it passes over the
closure to force the closure on a container, and
means for injecting vapor under the closure as
it is being forced on the container by said fork
to form @ vacuum seal by the condensation of
the vapor. :

16. The method of sealing closure caps to con-
tainers which comprises sealing a closure cap to

a container while the container is passing under -

a sealing mechanism and during the sealing of
the cap to the container directing into the mouth
of the container and into the interior of the clo-
sure a sterilizing and vacuum forming vapor su-
perheated to a temperature substantially above
the temperature of 240° F. to kill microbes and
spores substantially instantaneously, whereby
said microbés and spores in the head space of the
container are killed during the sealing operation
and spoilage prevented. i

17. The method of sealing closure caps to con-
tainers which comprises forcing a closure cap on

& container to form a seal thereon, directing

steam, superheated to a temperature of 300° to
800° F., between the closure and the container
during the sealing operation to kill microbes and
spores in the head space substantially instan-
taneously during the sealing operation and to
form a vacuum therein.

18. The method of sealing closure caps to con-
tainers which comprises partially forcing a clo-
sure cap on a container to form a hermetic seal
thereon, injecting steam, superheated to a tem-
perature of 300° to 800° F'., between the closure
and the container during the sealing operation
to kill microbes and spores in the head space sub-
stantially instantaneously during the sealing op-
eration and to form a vacuum therein, and sub-
sequently forcing the cap fully on the container
to increase the security of the seal.

19. The method of sterile packing of products
which comprises filling a container with a prod-
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uct which is sufficiently hot to kill mold spores
therein, and killing the mold spores in the head
space of the container and the Inside of the
closure substantially instantaneously at the time
of sealing by directing therein superheated
steam at a temperature substantially above 240
P, as a part of the sealing operation. a

20. In a closure sealing machine of the class
described, the combination of an arched mem-
ber. for applying downward pressure to force a
closure cap on a container as the container
passes through the arch by moving the depend-
ing parts of the arched member over the op-
posite sides of the periphery thereof, and
means for directing vapor uhder the side of the

closure cap as it is being applied to the con-.

tainer until substantially complete engagement
of the closure with the container to form a
vacuum seal by the condensation of the vapor.

21. A sealing machine in accordance with
claim 20 in which means is provided for limit-
ing the lowermost position of sald arched mem-
ber. .

22. In a closure sealing machine of the class
described, the combination of a fork having
spaced depending arms for applying downward
pressure to partially force a closure cap on a
container' as the container passes between the
arms by wiping the arms over the opposite sides
of the periphery thereof, means for injecting
vapor under the side of the closure cap as it is
being applied to the container until substan-
tially complete engagement of the closure with
the container to form  a vacuum seal by the
condensation of the vapor, and means for sub-
sequently applying additional pressure to the
closure cap to force it further on the container.

23. In a closure sealing machine of the class
described, the combination of means having an
inverted substantially V-shaped portion for
forcing a closure cap on a container as the
upper end of a moving container pulls a closure
through the V-shaped portion, and means for
directing steam between the cap and the con-
tainer until the cap is forced on the container
during the sealing operation to form a vacuum
therein.

24, In a closure sealing machine of the class
described, the combination of a fork having
spaced depending arms for forcing a closure
cap on a container as the container pulls the
closure between said arms to form a hermetic
seal in a single sealing operation, means for
superheating steam to a temperature substan-
tially above 240° F., means for injecting the
superheated steam between the cap and the
container during the sealing operation until the
cap is forced on the container, to sterilize the
head space and form a vacuum therein, and
means for subsequently applying additional
pressure to the closure cap to force it further
on the container. )

25. In a sealing machine of the class de-
scribed, the combination of means including a
fork having spaced depending arms for apply-
ing downward pressure to a closure cap to force
it on a container and to form a hermetic seal
thereon as a moving container pulls a closure
between said spaced arms, an injector head for
directing steam between the closure and con-
tainer as the closure is applied to the container
until prevented by substantially complete en-
gagement of the cap with the container, an
electric heating unit in said injector head for
superheating the steam to a temperature sub-
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stantially above 240° F., and temperature re-
sponsive means for energizing and de-energizing
the heating units to control the temperature of
the steam.

26. In a machine of the class described, the
combination of an inclined guideway for closure
caps, means at the lower end of the guideway
for forcing a closure cap on a container, an in-
jector head having an outlet for directing steam
between the closure cap and the container as
the closure is being applied to the container
until prevented by substantially complste en-
gagement of the cap with the container, caid
head having a pair of conduits therein, an elec-
tric heating unit in each conduit to heat the
steam passing therethrough, and means for di-
recting steam through one of said conduits in
one direction into the other conduit and
through said other conduit to the outlet in the
opposite direction.

27. A sealing machine in accordance with
claim 26 in which said other conduit has a series
of downwardly directed ducts leading therefrom
for directing steam into the mouths of con-
tainers passing thereunder.

28. In a machine of the class described, the
combination of means for partially sealing a
closure cap to a glass container, means for in-
jecting steam under the closure as it is sealed
to the container to form a vacuum in the con-
tainer which causes bubbles to rise through the
product therein, a second sealing means for
further sealing the cap, and illuminating means
intermediate said two sealing means and ad-
jacent to the path of the container as it moves
from one sealing means to the other to illumi-
nate the container passing between the two seal-
ing means for indicating the effectiveness of the
first sealing by illuminating the rush of bubbles
to the head space of the container.

29. In a device for forcing caps down on con-
tainers passing thereunder, the combination of
& pair of spaced pulleys, a belt passing over said
- pulleys, and means including a cam surface and
& swingable arm for engaging said cam surface
to force one of said pulleys away from the other
to create tension in said belt whereby said arm
may be disengaged from sald cam surface to
permit said pulley to be readily moved toward
the other pulley for removing and replacing
sald belt.
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30. In a sealing machine of the class described,
the combination of a base, a supporting struec-
ture above said base and fixed thereon and hav-
ing a drive shaft thereon, a second supporting
structure having a drive shaft thereon above
said first structure, a plurality of members ex-
tending through said first structure for sup-
porting said second structure on said base,
means for interconnecting the drive shafts in
said structures, and means below said first
structure for raising and lowering said mem-
bers to raise and lower said second structure
with respect to the first.

31. A sealing machine in accordance with
claim 30 in which a head spacer is mounted on
said second supporting structure.
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