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UNITED STATES

2,082,167

PATENT OFFICE

2,082,167
BOTTLE CAPPING MACHINE

" Charles A. MacCordy, Syracuse, N. Y., assignor
to Sanitary Metal Cap Corporation, Syracuse,
N. Y. .

Application January 2, 1934, Serial Ne. 704,899

13 Claims.

This invention relates to a method of and ap-
paratus for closing the mouths of bottles and
commonly known as bhottle-capping machines
and is adapted to be used more particularly in

5 applying the caps which have been preformed
under the method and apparatus shown and de-
scribed in my pending application Serial No.
682,474, filed July 27th, 1933, in which the cap
is formed in one piece, preferably from a sheet

19 of light, strong and durable metal having a high
degree of ductility, malleability and tenacity, such
for example, as tissue aluminum of about the
thickness of Cellophane or thin tin foil, capable
of being easily molded under pressure to the de-

15 sired form under atmospheric temperature and
of retaining its form under ordinary usage. The
cap is provided with a central cup-shaped por-
tion adapted to loosely enter the mouth of the
bottle and a skirt portion adapted to loosely sur-

2y round the head and adjacent portion of the neck
of the bottle, while the connecting web between
the cup-=shaped portion and skirt portion is

adapted to rest upon the outer end of the mouth.

of the bottle.
That is, the exterior diameter of the cup-
shaped portion is slightly less than the interior

25

diameter of the mouth of the bottle while the

interior diameter of the skirt portion is slightly
greater than the exterior diameter of the head
s of the bottle to enable the cap to be easily placed
by hand or otherwise over and upon the mouth
of the bottle with the connecting web between the
cup-shaped portion and skirt portion resting upon
the outer end of the head preparatory to .the
15 securement of the cap to the head of the bottle,
through the medium of my improved capping
machine, the peripheral walls of the cup-shaped
portion and skirt portion being corrugated axially
about its circumference to allow those parts to
10 be respectively expanded and contracted against
adjacent portions of the bottle without Hability
of stretching the material from which the cap is
formed. )
_ Onme of the objects is to provide the capping
45 machine with means for compressing the skirt
of the cap against the outer periphery of the head
and neck of the bottle through the medium of
an axially, movable coil spring ring which is ex-
50 tensible and contractible circumferentially for
varying its interior diameter which is normally
less than the exterior diameter of the head and
neck of the bottle so that when it is moved axi-
ally over and upon the skirt of the cap it will
53 automatically compress said skirt firnly against

(CL. 226—83)

the head and neck of the bottle under its own

tension.

Another object is to provide the capping ma-
chine with a resilient ring preferably of soft rub-
ber adapted to be moved axially into the cup-~
shaped portion of the cap and expanded radially
under compression for expanding the peripheral
walls of said cup-shaped portion tightly against

. the inner peripheral walls of the mouth of the
bottle without in any way stretching the material
from which the cap is formed and thereby to
reduce the liability of excess radial pressure which
would tend to crack or break the bottle.

A further object is to provide the capping de-
vice with means for engaging and holding the
connecting web between the cup-shaped portion
and skirt of the cap in firm engagement with the
outer end of the bottle during the operation of
pressing the peripheral walls of the cup-shaped
portion and skirt against the bottle and thereby
to prevent lateral shifting movement of the cap
relatively to the bottle during those pressing op-
erations. . . :

Other objects and uses relating to specific parts
of the capping device will be brought out in the
following description. i

In the drawings: »

Figure 1 is a longitudinal vertical sectional
view of my improved capping device and upper
portion of a bottle with the cap loosely seated
thereon, the capping device being shown in its
uppermost or inoperative position.

Figure 2 is a similar sectional view of the same
parts with the capping device in operative posi-
tion for holding the cap on the upper end of the
bottle and for coinpressing the skirt inwardly
against the outer periphery of the head and neck
of the bottle just preceding the compression and
resultant expansion of the innermeost expanding
ring.

Figure 3 is a view similar to Figure 2 except
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that the inner expanding ring is under compres- -

sion for expanding the peripheral wall of the
cup-shaped portion of the cap against the inner
walls of the mouth of the bottle.

Figures 4, 5, 6, 7, 8, and 9 are transverse or
horizontal sectional views taken respectively on
lines 4—4&, 5—5, 6—8, 1—1, 8—8, and 9—9, Fig-
ure 1. .

In order that the operation of the capping de-
vice may be clearly understood, I have shown a
portion of a bottle A having an enlarged head

_or roll ¢ provided with the usual annular mouth
or opening @&’ and annular shoulder a’’ at the
inner end of the recess for receiving and sup-
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2

porting a cap C which is provided with a central
cup-shaped portion ¢ and a skirt portion ¢’ con-
nected by a web ¢’’.

The cap C is similar to that shown and de-
scribed in my pending application previously re-
ferred to in that it is made of extremely thin
sheet aluminum or equivalent non-corrodible
material and that the peripheral walls of the
cup-shaped portion ¢ and skirt ¢’ are corrugated
or crumpled about the circumference thereof to
enable those parts to be expanded and com-
pressed without liability of stretching the mate-
rial from which the cap is formed.

The cap according to the application referred
to, is made in such manner that the exterior
diameter of the peripheral walls of the cup-
shaped sections ¢ is slightly less than the diam-
eter of the mouth ¢’ of the bottle, while the nor-
mal inner diameter of the skirt portion ¢’ is
slightly greater than the external diameter of the
head or roll a¢ of the bottle, thus permitting the
cap to be easily placed by hand or otherwise over
and upon the head of the bottle with the con-
necting web. ¢’’ resting upon the upper end there-
of, as shown more clearly in Figure 1.

The vertical depth of the cup-shaped portion ¢
of the cap is about equal to that of the mouth b
to allow the marginal edges of the bottom of the
cup-shaped portion to rest upon the shoulder a’’,
the bottom of the cup-shaped portion being usual-
ly embossed with raised characters d for labeling
or other purposes.

The capping device forming the subject mat-
ter of the present invention is reciprocally mov-
able vertically toward and from the head of the
bottle A co-axial therewith and preferably com-
prises an upright shaft | upon which is mounted
a substantially cylindrical hollow head 2 having
its upper end closed by an end wall 3 having a
central aperture 4 for receiving the shaft { which
is secured to the top wall 3 by means of a con-
necting key or cross pin 5 for supporting the
head 2 on the shaft co-axial therewith. :

The head 2 is provided with a central eylindri-
cal opening 6 extending from the top wall 3
downwardly through the lower end thereof, said
lower end being provided with an outwardly pro-
jecting annular flange T which is connected by
means of tie bolts 8 to a similar underlying flange
plate 9, said flanges being held in spaced rela-
tion- by spacing -sleeves 10 surrounding the tie
bolts 8, as shown more clearly in Figure 2.

The flange plate 9 is provided with a central
opening Il co-axial with the opening 6 in the
head 2 and preferably flaring downwardly and
outwardly to enable it to receive the head of the
bottle with the cap C thereon when the capping
device is brought downwardly to its capping po-
sition, as shown in Figures 2 and 3, it being un-
derstood that the downwardly and outwardly in-
clined walls of the opening ! serve to center the
head of the bottle with the lower end of the cap-
ping device.

The interior diameter of the cylindrical open-
ing 6 is approximately equal to the outer diam-
eter of the skirt ¢’ of the cap C when the latter is
resting on the upper end of the bottle to allow
the lower end of the head 2 to slide downwardly
over the outer periphery of the skirt, as shown
more clearly in Figures 1, 2, and 3. .

A cylindrical sleeve or tubular member 12 of
about the same external diameter as the intérior
diameter of the head 2 is slidably fitted in the
opening 6 and has its lcwer end provided with a
recess 13 of concave cross section corresponding

2,082,167

approximately to the transverse curvature of the
upper end face of the head of the bottle, the
radial thickness of the sleeve or cylindrical mem-
ber 12 being approximately equal to the trans-
verse width of the connecting web ¢’/ so that
when the ring 12 is brought to its capping posi-
tion, the upper wall of the recess 13 will engage
the connecting web ¢’’ of the cap C and thereby
hold it firmly against the upper end of the head
of the bottle, as shown more clearly in Figures
2 and 3. . .

That is, the member {2 constitutes what may
be termed a cap-holding sleeve adapted to be
moved downwardly a limited distance or until it
engages the web ¢’’ of the cap immediately pre-
ceding the compression of the skirt against the
bottle and also immediately preceding the ex-
pansion of the peripheral wall of the cup-shaped
portion of the cap, and further, to hold the cap
and bottle against upward displacement as the
head 2 and parts carried thereby are raised from
their cap-applying positions to their normal ele-
vated positions of rest, in a manner presently de-
scribed.

The head 2 is telescopically fitted over and
upon the periphery of the sleeve {2 and is pro-
vided with vertically elongated slots 14 arranged
in uniformly spaced relation circumferentially for
receiving radial studs 15 on the sleeve 12 to hold
the head 2 and sleeve against relative angular
movement about their common axis while per-
mitting free relative vertical movement of those
parts one upon the other, the studs (5 having
their inner ends threaded and engaged in corre-
sponding apertures in the sleeve.

A coil spring 16 is arranged within the chamber
6 of the head 2 around the shaft { and has its
upper end engaged with the lower face of the
upper end wall 3 and its lower end engaged with
the upper end of the cap-holding sleeve 12 so
that the sleeve will normally be yieldingly held
in its lowermost position with the studs i5 en-
gaging the lower ends of the slots {4 to limit the
downward movement of the sleeve relatively to
the head 2, and at the same time, to align the
lower end of the sleeve with the upper face of
the flange 9 and thus cause the walls of the open-
ing 11 to guide the capped end of the bottle
against the concaved seat 13 of the sleeve, as
shown in Figure 2.

Under these conditions when the shaft | with
the head 2 thereon is lowered, the sleeve 12 will
be similarly lowered until its lower end engages
the rim ¢’ of the cap to hold the cap on the bot-
tle and incidentally to prevent further downward
movement of the sleeve whereupon the down-
ward movement of the shaft | and head 2 may be
continued against the action of the coil spring
16 for compressing the skirt of the cap upon and
around the head and neck of the bottle in a
manner presently. described, thus causing the
7tuds 15 to be guided along their respective slots

4.

One or more, in this instance two, coil spring
rings T and {7’ are mounted in vertically spaced
relation in the space between the flanges T and
9 on the lower end of the head 2 coaxial there-
with to normally extend around and against the
periphery of the sleeve 12, the outer periphery of
each ring being seated in concaved seats 18 on
the inner ends of a plurality of retainer blocks 19
which are slidably disposed in uniformly spaced
relation circumferentially around the axis of the
head 2 in the space between the flanges 7 and 9
for radial movement during the expansion and
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contraction of the ring, each block being prefer-
ably composed of lower and upper half sections
secured together by bolts 20 or equivalent releas-
able means, as shown more clearly in Figures 1
and 9.

Each of these coil springs 17 and 71’ is free
to roll or rotate in the seat 18 in the correspond-
ing block 19 and is adapted to protrude inwardly
slightly beyond the inner ends of the blocks for
normal contact with the periphery of the sleeve
i2 when the head 2 is raised to its inoperative

position and also to contact with the skirt ¢ .

of the cap and with the periphery of the neck of
the bottle for compressing said skirt upon and

5 around the head and neck of the bottle as the

head 2 is moved downwardly to its cap-applying
position, as shown in Figures 2 and 3.

As previously intimated, the outside diameter
of the sleeve 12 is about equal to the outside
diameter of the skirt of the cap or of slightly
greater diameter than the outside diameter of
the head a of the bottle so that when the lower
end of the sleeve 12 is brought into engagement
with the upper end of the cap through the down-
ward movement of the head 2, the continued
movement of the head will cause the springs 17
and {1’ to successively engage and compress the

skirt ¢’ of the cap around the mouth and neck

of the bottle under a rolling sliding action.

Each of these springs is extensible and con-
tractible circumferentially and is normally of
less interior diameter than the exterior diameter
of the neck of the bottle and, therefore, consider-
ably less than the exterior diametér of the head
2 so that when
engaged with the periphery of the sleeve it will
be expanded longitudinally against its own ten-
sion and when moved downwardly across the
skirt of the cap it will automatically contract
circumferentially, thereby compressing the skirt
around and upon the head and neck of the bot-
tle. '

During this sliding and rolling action of each
of the springs against the skirt of the bottle for

5 compressing said skirt around and upon the head

and neck, the inner portions of the helixes will
produce a more or less irregular rumpling of
said skirt which greatly facilitates the secure-
ment of the skirt to the bottle to hold the cap in
operative position due to the more or less irregu-~
lar overlapping of the rumples or wrinkles against
the neck of the bottle directly under the.head
thereof.

This capping device is also provided with suit-

able means for expanding the peripheral walls of

the cup-shaped portion of the cap tightly against
the adjacent walls of the mouth of the bottle and
for this purpose a ring 2{ of soft rubber or
equivalent compressible and expansible material
is interposed between opposed co-axial annular
members 22 and 23 which have a limited relative
axial movement toward and from each other for
expanding the ring against the peripheral walls
of the cup-shaped portion of the cap and thereby

5 forcing said walls tightly against the adjacent

walls of the mouth of the bottle, as shown more
clearly in Figure 3.

These members 22 and 23 are arranged in
axially spaced relation g distance corresponding
approximately to the normal cross sectional di-
ameter of one side of the ring 21 which latter
has an external diameter approximately equal
to the internal diameter of the cap holding sleeve
f2. :

The lower member 22 js provided with a con-

3

cave peripheral seat 24 for receiving and sup-
porting the ring 2{ and is also provided with a
central threaded stem 25 engaging in a threaded
socket in the lower end of a tubular plunger 26
coaxial therewith so that the member 22 becomes
a detachable part of the plunger with the con-
caved seat 2§ projecting radially beyond the pe-
riphery of the plunger, as shown more clearly in
Figures 1, 2, and 3.

The member 23 preferably consists of a hard-
ened metal ring fitted within ‘the sleeve 12 for

vertical sliding movement therein co-axial there-

with.
The tubular plunger 26 is fitted within the ring

23 co-axial therewith for slight relative vertical

movement sufficient to compress the rubber ring
21 immediately following the operation of com-
pressing the skirt of the cap upon the head and
neck of the bottle.

The lower end of the member 22 extends under
and engages the lower end of the plunger 26,
while the inner diameter of the concave recess 24
is substantially the same as the external diame-
ter of the plunger to form g rigid support against
which the inner face of the rubber ring 21 is
adapted to abut to prevent inward compression
of the ring 21 when subjected to axial pressure
through the compression ring 23. :

This plunger 26 extends upwardly through the
compression ring 23 and some distance above
the upper end of the sleeve 12 and is provided
in opposite sides thereof with a lengthwise slot
27 for receiving a cross pin 28 on the lower end
of the shaft f, as shown more clearly in Fig-
ures 1, 2, and 3, thus permitting a limited rela-
tive axial movement of the plunger and shaft
for a purpose presently described.

A hollow pressure plunger 29 is fitted over
and upon the periphery of the inner plunger 28
co-axial therewith for relative vertical sliding
movement thereon, the upper end of the pressure
plunger 29 being provided with a cross pin 30
extending through a vertically elongated slot
31 in the adjacent portion of the shaft | to hold
those parts against relative angular movement
and at the same time to guide them in their
relative vertical movement.

The upper end of the shaft { may be connected
to any suitable means for reciprocating the
same and the head 2 vertically and is normally
held in its uppermost position as shown in Fig-
ure 1 so that the cross pin 30 normally rests
upon the lower end of the slot 31 for supporting
the pressure plunger 29 in its uppermost pesition.

It will also be noted that the upper end of the
slot 27 in the plunger 26 normally rests upon
the cross pin 28, thereby normally supvorting
the plunger 26 and parts carried thereby against
undue downward movement when the capping
device is elevated to its extreme upward position

out of engagement with the top of the bottle, as.

shown in Figure 1.

The portion of the pressure plunger 28 below
the cross pin 30 is provided with a plurality of
vertically elongated radial slots 32 extending
from the lower end thereof upwardly, said slots
being arranged in uniformly spaced relation cir-
cumferentially to form a corresponding number
of pendant arm 33 which are also arranged in
uniformly spaced relation circumferentially.

A hardened metal circular plate 34-is. secured

by screws 35 or equivalent releasable fastening

means to the upper end face of the sleeve 12 and
is provided with a plurality of inwardly pro-
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jecting wings 36 enfering the corresponding ver-
tical slots 32 to form stops for limiting the down-
ward movement of the plunger 26.

The upper end of this plunger is also provided
with a plurality of radial wings or stops 37 pro-
jecting into the corresponding slots 32 directly
over and in axially spaced relation to the under-
lying wings 36 on the sleeve 12 so that when the
head 2 and sleeve 2 are moved downwardly to
bring the lower end of the sleeve into engage-
ment with the top of the cap C thereby check-
‘ing the further downward movement of the
sleeve, the continued downward movement of
the head for compressing the skirt of the cap on
the head and neck of the bottle will cause a simi-~
lar downward movement of the plunger 26 until
limited by the engagement of the stop wings 37
with the stop wings 36 on the upper end of the

sleeve at which time the lower end face of the .

flange 22 on the plunger will be in close prox-
imity to the bottom of the cup-shaped portion
of the cap C with just sufficient clearance to
avoid engage or crushing of the raised bosses d.

A relatively stiff and heavy coil spring 38 is
interposed between the top 3 of the head 2 and
upper end of the pressure plunger 29 around the
adjacent portion of the shaft | and within the
coil spring 16 for yieldingly holding the lower
ends of the pendant arms 33 of the pressure

plunger in engagement with the upper face of

the pressure ring 23 and thereby yieldingly hold-
ing sald pressure ring in engagement with the
upper face of the rubber ring 2! preparatory to
compressing the latter for exvanding the same
radially and outwardly from the position shown
in Figure 2 to the position shown in Figure 3.

It will be observed upon reference to Figure 2
that the distance between the bottom face of the
flange 22 and lower face of the stop flanges 37
on the plunger 26 is substantially equal to the
distance between the lower end face of the hold-
Ing ring 12 and upper face of the stop wings 36
plus the interior vertical depth of the cup-shaped
portion of the cap C:sufficient to prevent the en-
gagement of the lower face of the flange 22 with
the embossed portiéns d of the cap when the
lowér end face of the holding ring 12 is engaged
with the top of the cap.

One of the objects of making the pressure ring
23 separate from the pressure plunger 29 is to
facilitate the assembly of parts 23 and 26 within
the part 12. Ag previously stated, the normal
external diameter of the peripheral corrugated
walls of the cup-shaped portion of the cap is
less than that ‘of the interior diameter of the

* mouth of the bottle to the extent that when the

60
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corrugated walls are expanded in a manner de-
scribed, the exterior diameter of said corrugated
walls will be equal to the interior diameter of
the mouth of the bottle to enable all parts of the
peripheral walls of the cup-shaped portion to lie
closely and firmly against the corresponding
walls of the mouth of the bottle.

Operation

Assuming that the capping device is in its
normal uppermost or starting position and that
the preformed bottle cap has been placed by
hand or otherwise over and upon the mouth of
the bottle and that the bottle with the cap
thereon is moved under the eapping device in
axial alinement therewith. Then as the shaft |
and head 2 carried thereby are moved downward-
lv. the holding sleeve I2 wijll also be moved in

2,082,167

the same direction through the medium of the
coil spring 16 until the lower end of the sleeve
engages the top of the cap C, thereby limiting
the further downward movement of the sleeve
and causing the cap to be held on the mouth of
the bottle under yielding pressure through the
sleeve while the shaft | and head 2 are free to
continue their downward movement, thereby
causing the spring rings {1 and 17’ to successive-
ly engage and compress the skirt of the cap
tightly around the head and neck of the bottle
under their own tension.

During this downward movement of the head
2, the plunger 26 will also be moved downward-
ly under its own weight aided by its frictional
engagement with the downwardly moving plate
34 on the top of the holding sleeve 12 until the
stop wings 37 are brought into engagement with
the stop wings 36 of said plate at which time
the lower face of the flange 22 on the bottom of
the plunger 26 will be brought into proximity to
the bottom of the cup-shaped portion of the cap
but with sufficient clearance to prevent crushing
of the embossed portions on said bottom.

As previously intimated, the rubber ring 21 is
yieldingly held between the ring member 23 and
concave seat 24 of the flange 22 on the hottom of
ihe plunger 26 through the medium of the coil
spring 38. As the shaft 1 and head 2 continue

their downward movement after compressing the =

skirt of the cap around the head and neck of the
bottle through the medium of the springs (T and
17’, this continued movement compresses the
spring 38 between the top of the pressure plunger
29 and top wall 3 of the head 2, thereby forcing
said plunger 29 and pressure ring 23 against the
upper face of the rubber ring 21 for compressing
the latter and thereby expanding the same radi-
ally and outwardly to effect a corresponding ra-
dial expansion of the peripheral walls of the
cup-shaped portion of the cap tightly against the
adjacent walls of the mouth of the bottle, it be-
ing understood that the peripheral walls of the
plunger 26 engaging the inner periphery of the
rubber ring 21 are rigid and unyielding to hold
the ring against inward contraction so that the
axial pressure upon the ring 21 causes the latter
to expand radially and outwardly only, thus ef-

" fecting the desired expansion of the peripheral
walls of the cup-shaped portion of the cap 5

against the adjacent walls of the mouth of the
bottle without liability of stretching the mate-
rial from which the cap is formed due to the cor-
rugations formed in the peripheral walls.

It is, of course, understood that while the cap 5:

is being applied to the bottle the latter will be
firmly supported against downward movement
through any suitable supporting means not
shown,

It will be noted upon reference to Figure 3
that the head 2 and plunger 29 are slightly lower
than shown in Figure 2 and represent the amount
of downward movement of the plunger 29 neces-
sary to compress and expand the ring 21 after
the downward movement of the plunger 26 has
been limited by the engagement of its stop wings
37 with the stop wings 36 on the sleeve (2. .

The slot 31 in the lower end of the shaft | for
receiving the pin 30 and also the slots 32 in the

pressure plungers 29 are sufficiently elongated 7

vertically with reference to the pin 30 and stop
shoulders 37 respectively to permit sufficient
downward movement of the plunger 29 and pres-

sure ring 23 to effect the desired radial expan-

sion of the rubber ring 21 and resultant expan-
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sion of the peripheral walls of the cup-shaped
portion of the cap against the peripheral walls of
the meuth of the bottle without liability of break-
ing the bottle for the reason that the force of
compression is limited by the amount of compres-
sion produced upon the spring 38.

In other words, the ring 21 is compressed under
the yielding pressure of the spring 38 which, how-
ever, is sufficient to effect the desired radial and
outward expainsion of the ring 2{ and resultant
expansion of the peripheral walls of the cup-
shaped portion of the cap without liability of
breaking cr cracking the mouth of the bottle.

It will be noted that when the springs. {T and
17" begin to engage the skirt of the cap C, said
springs will be more or less distended circumfer-
entially, thereby opening the helixes thereof so
that as these open helixes engage the skirt of the
bottle with a rolling motion in addition to the
sliding mction the spiral positions of the helixes
will cause a niore or less irregular rumpling and
overlapping of the skirt around and upon the
Lead and neck of the bottle and thereby to effect
a more secure attachment of the cap to the
bottle. . .

In some instances, the surface of the material
from which the cap is formed may be lacquered
or otherwise treated in different colors to repre-
sent different grades of the contents such as the

milk within the bottle, and it is found that the

rolling action of the coil springs against these
treated surfaces prevents excessive marring of the
same so that the skirt of the cap retains its dis-
tinctive ‘color.

It is, of course, understood that the bottle to be
capped will rest upon a substantial support and
that during the downward movement of the head
2 from the position shown in Figure 1 to the posi-
tion shown in Figure 3, the skirt of the cap will
be compressed against the periphery of the mouth
and neck of the bottle and simultaneously rum-
pled or corrugated by reason of the engagement
of the helixes of the springs {7 and 7’ with said
skirt. During this operation, the sleeve 12 will
have been brought into holding engagement with
the head of the bottle cap to firmly hold the same
against the head of the bottle while the ring 21
is being compressed by the ring 23 to expand the
ring 21 against the peripheral walls of the cup-
shaped portion of the cap for forcing said pe-
ripheral walls into close engagement with the
inner walls of the mouth of the bottle to form a
liquid-tight joint therewith.

Tt will also be understocd that as the head 2 is
moved upwardly after securing the cap to the
bottle, the sleeve {2 will remain in engagement
with the top of the cap until the lower end walls

of the slots 14 engage the studs 15 at which time.

the springs {7 and 7’ will have been moved above
the head of the cap so that sleeve 12 may hold
the cap against upward displacement from the
mouth of the bottle and the bottle held against
upward displacement from its support until the
head 2 has been raised a sufficient distance to
release the sleeve {2 from holding engagement
with the head of the cap.

As soon as the sleeve §2 has been released in
the manner described, the lower flange 9 will be
some distance above the head of the bottle and
the plunger 26 and ring 13 will have been ele-
vated out of engagement with the cap, thus per-
mitting the removal of the capped bottle by hand
or otherwise from the capping device.

The term bottle as used in the specification and

claims is intended to comprehend any receptacle-

5

to which the preformed cap may be applied, and
although I have shown and described what I
regard as the most efficient means for effecting
the compression of the skirt of the cap around
and upon the head and neck of the bottle and
for expanding the peripheral walls of the cup-
shaped portion of the cap against the adjacent
walls of the mouth of the bottle, it is evident that
various modifications may be made to effect the
same result without departing from the spirit of
the invention.
What I claim is:

1. In an apparatus for securing a skifted cap to -

the mouth of a bottle upon which the cap has
been loosely seated, movable means for engaging
and.-holding the cap against the outer end of said
mouth, a coil spring ring extensible longitudi-
nally and having its interior diameter normally
less than the exterior diameter of the neck of the
bottle, and means including a plurality of spaced
radially movable members rotatably connected
with the spring ring for moving said ring axially
of the movable means and bottle for progressively
pressing the skirt of the cap around and against
the head and neck of said bottle.

2. In an apparatus for securing a skirted cap
to the mouth of a bottle upon which the cap has
been loosely seated, means for engaging and hold-
ing the cap on the bottle, a circumferentially ex-
tensible and contractible spring ring having a
normal interior diameter less than the exterior
diameter of the head and neck of the bottle, and
means for forcing the ring axially of said holding
means and bottle over and upon the skirt of the
cap whereby said spring will progressively com-
press the skirt upon the head and neck of the
bottle under its own tension and comprising cir-
cumferentially arranged radially movable mem-
bers connected with the ring, and means slidably
supporting said members. )

3. In an apparatus for securing a skirted cap
to the mouth of a bottle upon which the cap
has been loosely séated, means for engaging and
holding the cap on the bottle, a coil spring ring
of normally less interior diameter than the ex-
terior diameter of the head and neck of the bot-
tle, and means for placing said spring axially of
said holding means and bottle around and against

‘the skirt of the cap whereby it will automatically

compress said skirt against the bottle under its
own tension and comprising circumferentially
arranged radially movable members connected
with the ring, and means slidably supporting said
members.

4. In apparatus for applying closures onto con-
tainers, yieldably expansible -and contractible
means adapted to engage about the marginal
edges of the closure, a support for normally hold-
ing said means expanded to the approximate size

.of said closure, and means for displacing said
yieldable means from said support and into rolling

engagement with the marginal edges of the clo-
sure to allow said first named means to contract
and freely roll over the edges of said closure
whereby to compress the closure against the
container. :

5. In apparatus for applying closures to con-
tainers and the like, an expansible and con-
tractible annulus, supporting means therefor co-
axial with and normally extending through the
annulus, said supporting means normally serving

to hold the annulus in an expanded condition ap- -

proximating the size of the closure, and means for
displacing said annulus axially relatively to and
beyond the end of said support and into rolling
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contact with the marginal edges of sald closure
to allow the annulus to contract and roll over the

marginal edges of said closure whereby to pro-

gressively compress the closure against the con-
§ tainer.

6. In apparatus for applying closures to con-
tainers and the like, an expansible and con-
tractible annulus, supporting means therefor co-
axial with and normally extending through the
annulus, said supporting means normally serving
to hold the annulus in an expanded condition ap-
proximating the size of the closure, means for en-
gaging said holding means with the closure to
temporarily hold the closure against the con-
tainer, and means movable relatively to said hold-
ing means and rollably engaging said annulus for
displacing said annulus from said holding means
and into rolling engagement with the closure to
allow said annulus to contract and roll over the
periphery of said closure whereby to compress the
closure against the container.

7. In apparatus for applying over-all bottle
caps to containers, said caps having a marginal
skirt and a central cup-shaped portion, a recip-
rocable head including an expansible and con-
tractible member adapted to fit over the outside
of the marginal skirt of the cap, and a second
expansible and contractible member adapted to be
inserted within the cup-shaped portion of the
cap, said expansible and contractible members
being movably mounted so as to successively pro-
- duce a contraction of the cap skirt about the
mouth of thé container and an expansion of the
cup-shaped portion of the cap into snug engage-
ment with the inside of the mouth of the con-
tainer pursuant to reciprocation of the head in
one direction, and means for causing said last
mentioned expansion to take place after the con-
traction and release of the skirt by the first men-
40 tioned expansible and contractible member.

8. In an apparatus for securing a skirted cap
to the mouth of a bottle in which the skirt ex-
tends around the head and adjacent portion of
the neck of the bottle, means for engaging and

48 holding the cap on the bottle, means comprising
& contractible and expansible annulus which is
circular in cross section and has a less normal
interior diameter than the exterior diameter of
the neck of the bottle movable axially of the hold-
80 ing means and along the skirt in engagement
therewith for progressively compressing the skirt
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around and upon the head and neck of the bot- -

tle, and means including radially movable mem-

. bers engaging the annulus at intervals and sup-

88 porting said annulus in rolling engagement with

the skirt during the axial movement of said an-

nulus,

9. In a machine for applying a skirted bottle

cap to a bottle, a pair of axially spaced self-con-

®0 tracting coil spring rings, means for holding the

rings expanded to an inner diameter about equal

to the exterior diameter of the head of the bottle

co-axial with and adjacent said head, and means

_rotatably supporting the rings for displacing

88 said rings axially from said holding means and

around the skirt of the cap to allow the rings to

contract and roll over the surface of said skirt

to thereby compress the skirt against the neck
of the bottle.

2,082,167

10. In an apparatus for securing a skirted cap
to the mouth of a bottle having an outwardly
extending shoulder or bead contiguous said
mouth and a reduced neck portion below the
shoulder or bead, means for engaging and hold-
ing the cap on the open end of the bottle, a coil
spring ring of less interior diameter than the
exterior diameter of the neck of the bottle, and
means including a plurality of spaced radially
movable members rotatably engaging the spring
ring for forcing said ring axially along the bead
and neck of the bottle in first one direction and
then in the opposite direction whereby the ring
may effectively engage the skirt with a rolling
motion in both of said directions for progressively
compressing said skirt tightly against the bottle
bead and neck. .

11. In an apparatus for securing a skirted cup-
shaped cap to the mouth of a bottle, movable
means for engaging and holding the cap on the
open end of the bottle, a coil spring ring mounted
co-axially with said movable means, means in-
cluding a plurality of spaced radially movable
members rotatably connected with the spring
ring for effecting the engagement of said ring
with the skirt of the cap and compressing the
same tightly against the neck of the bottle, and
means for engaging and expanding the peripheral
wall of the cup-shaped portion of the cap tightly
against the wall of said mouth.

12, In an apparatus for securing a skirted cup-
shaped cap to the mouth of a bottle, movable
means for engaging and holding the cap on the
open end of the bottle, a coil spring ring mounted

- co-axially with said movable means, means ro-

tatably engaging the ring in circumferential
spaced relation for effecting the engagement of
said ring with the skirt of the cap and allowing
the ring to contract and expand for compressing
said skirt tightly against the neck of the bottle,
and means for engaging and expanding the
peripheral wall of the cup-shaped portion of the
cap tightly against the wall of said mouth.

13. In an apparatus for securing a cup-shaped
cap to the head of the bottle, holding means for
temporarily maintaining the top of the cap
against the top of the bottle, an axially compress-
ible and radially expansible ring adapted to be
inserted into the cup-shaped portion of the cap,
relatively movable supporting elements for the
ring slidably mounted for axial movement in the
holding means, means for yieldingly producing
relative movement.of the supporting elements and
holding means to bring the ring into the cup-
shaped portion of the cap and for expanding the
ring and thereby forcing the peripheral wall of
the cup-shaped portion tightly against the
peripheral wall of ‘the mouth of the bottle, and
co-acting means associated with the holding
means and one of said supporting elements for
limiting the relative movement thereof as the
supporting element approaches the bottom of
the cup-shaped portion of the cap and thereby
prevent said supporting element from coming into
pressure engagement with the bottom of the cup-
shaped portion of the cap during the expanding
of the ring.

CHARLES A. MACCORDY.
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