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16 Claims.

The present 1nvent10n relates to apparatus.for:
rec1a1mmg used .crown -caps for bottles and - the.’
like, 'and constitutes an improvement on the in-

vention descnbed and claimed in'my copending

.application Ser1a1 No. 462; 803 ﬁled October. 21,

1942,

A general object of the present mventmn is the
‘provision of such apparatus which in an efficient
and commerc1a11y practicable  manner readily
and effectively reshapes distorted used crown
caps, making them suitable for ‘reuse, and to

‘provide in such apparatus -cap-aligning mecha-

nism of. simple - construction which in g pos1t1ve

and efficient manner asstres proper alignment of.
distorted used caps between reshaping dies mak- -
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ing more practxcal a rapid commerc1al operatlon ‘

of maximum efficiency.

A more specific object of the invéntion is the.
provision in such apparatus. of cap-aligning.
structure which is featured by means adapted.

to engage the skirt of 4 distorted used.cap when
ina vanety of inverted positions as’ fed to.the
vicinity " of reshaping ‘dies, ‘wWhich .may be so
formed. as effectively to engage a’ flute in a cap
skirt, and then to.orient the cap or move it to a
‘predetermined aligned " position - in an efficient

assure’ a’ minimum- deformation of ‘cap stock ‘in
the -skirt upon  reshapement: and . consequently
avoid tendency to rupture cap stock in the skirt.

“Another object of. the invention is to provide

i m crown - cap recla1m1ng apparatus a fémale die

havmg a substantially cylindrical socket therein
with the side walls of the socket having a, plu-
rality of eircumferentially spaced apart slots ex~
tending a predetermined distance axially of the

"socket to receive the ribs 1ntervenmg between the

flutes in' the skirt of such a cap and shapmg ribs
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" manner, and which upon accomplishing that de-~ "
sired erid may, in addition to substantially ahgn,
ing the center of the cap top with the axis of a.
‘reshaping die, also orient’ the cap to g p081t10n‘
‘where flutes and ribs in the cap sklrt are so
aligned with reshaping structure of dies as to:
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intervening between such slots, and a cap-align--

. ing - structure having means. adapted to ‘engage

the skirt of a distorted used .cap when in a va-

45

nety of positions ‘as fed to such female die and -

upon - axial movement toward the latter to orient

or ¢ assure or1entat1on of such cap with respect to,

shapmg ribs of the female die 50 as to bring flutes

with or assure such disposition thereof. ‘

A further object of the 1nvent10n is-the pro-
vision in such apparatus of means which when
a fed. used cap comes to rest in’the ‘vicinity of

50

/in the cap skirt'into substantial alignment there- :

55

reshaplng apparatus 11: is 1n1t1a11y supported in-.
3 tilted pos1t10n to present a flute- of the cap
skirt ‘to ‘cap-aligning  structure in such position

-as to provide a well defined’ notch in which cap-

aligning means may readily ‘and securely engage
for. subsequent eﬂic1ent ahgnmg or1entat1on of
the cap:

A still- further obJect of the’ 1nvent10n is the ‘

'prov151on in' such -apparatus: of - cap-aligning

structure so. associated -with male " die structure
as to perform its: functmn in-an-automatic and

effective manner as the male and female reshap-

ing dies are moved toward each other to cap re-
shaping positions.

A still further object of the present invention .
is the provision of structural embodiments of the
device of the present invention which are read-
ily constructed and- allow efﬁment use and oper-
ation thereof.

Other objects of -the mventmn will in part be:
obvious-and will in part- appear hereinafter.

The invention accordingly comprises the fea-
tures of consiruction, combination of elements
and  arrangement of parts which will be exem-
plified .in the construction. set forth in the:fol-
lowing detailed: dlsclosure and the scope of the
invention- will: be 1nd1cated in"the claims.

For a fuller understandmg of the nature and - -
objects of the: 1nvent1on reference should be had

‘tothe' following detalled description taken in .
connectmn with the accompanymg drawmgs, m‘ 3

which:

“Fig. 1 is a vertical sectional view with parts
broken” away of a structural embodiment of the
bresent invention showing the’initial positions of
the parts thereof after-a distorted used cap has
been fed thereto for reshapmg, 3

Fig. 2'is a view similar to-Fig.'1 of part of the
structure shown therein -and depicting appara- =
tus ‘parts’in their relatlve positions Just prior to -

cooperative- movement  of the male ‘and female o

d1es during cap reshaping operatlon, ‘ ‘
Fig. 3 is' a view similar-te Fig; 2 showing the
relative positions of apparatus: parts upon com-

-pletion’of cap reshaping operation;

F1g 4 is ‘a sectional view of cap-aligning mecha-

hism and male die structure taken on line 4—4

of Flig. 3 :
Fig. 5is a bottom plan v1ew ‘with parts broken

‘away of 'a used crown’ cap and cap- ahgmng struc-
‘ ture of Fig. 1 showmg ahgnmg engagement there~

bebween;

Fig. 6/is an elevatlonal view, w1th parts broken o

away ‘and in sect1on showmg a mod1ﬁedl form of:
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the cap-aligning mechanism of the present in-
vention; ’

Fig, 7 is a vertical sectional view, with parts
broken away; of another embodiment of cap-

aligning mechanism of the present invention

shown -associated with male die structure and
with the shown parts in the initial positions prior
to operation for aligning a distorted used cap and
thereafter reshaping the same; and

Fig. 8 is a view similar to Fig. 7 of still another
embodiment of the present invention,

Prior to the present invention the apparatus of

" the above identified application-was developed-to:

reshape distorted crown caps in whatever form
they may be as a result of prying them off the

necks of beaded containers; such as by a bottle”

opener, to a form permitting their efficient reuse
in the closure of such containers.. .Such:mecha-
nism provided for feed of such caps to the vicinity

of reshaping dies and contemplated alignment of «

each cap-relative thereto by any suitable means
such:.as by.hand, The present invention proposes
mechanism for ;attaining such cap-alignment in
a.particular-and positive manner which efficiently
-eliminates hand:alignment.of caps or any neces-
sity therefor. The details of the invention will
be readily understood by reference to the accom-
panying drawings in which like numerals refer to
like parts throughout of -an embodiment therein
shown by way of example.

As shown in Figs. 1, 2:and 3, a female die 10
comprising an annular sleeve-like member is
supported in any.suitable manner such as, by way
of example, upon a supporting or base plate -if
and held in desired position by any suitable sur-
rounding structure :12. The hase plate Il and
surrounding structure .12 may be held in a fixed
manner or constitute part of a turret head suit-
ably provided with a plurality or succeeding series
of female dies 10 adapted to:be. carried succes-
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sively to-a distorted crown cap receiving station, .

~ a cap-aligning station, a reshaping station: and
a reshaped cap removing station, or to. stations
whereat two or .more of the 1nd1cated operations
are combined. .

' The distorted crown caps may be successwely
fed to the female die by any suitable means, such

. as by a chute 13.. As shown.in Fig. 1 the female
die 18 may comprise.a. pair of interfitted.sleeves

with the inner sleeve 14 having a lip 15 and a plu~ .

rality of: circumferentially spaced apart .slots
16—I16 in the side walls |7 thereof extending a
predetermined distance axially.of the female die
10 so as to receive ribs (8—I18 intervening between

flutes 19—19. in the skirt of a .distorted .cap 20. :

As shown. in Fig. 1 the top 21 of such cap.20. is
usually distorted by.the formation of an indenta-
tion: or transversely extending .bend therein.
Within the sleeve-like female die 10 is recipro-
catively disposed a cylindrical plug or anvil block
22 having the outward surface 23 thereof shaped
complementary to.the desired shape.of the top of
a.cap.  The anvil block 22 is suitably supported
by spring biasing means.24 such as a helical spring
and may be limited in. its retractive movement
either by suitable abutment means cooperatively
located .on the sleeve 14 and the block. 22 or by
the spring 24 when under full compression as in-
dicated in Fig. 3. The outward surface 23 of the
block 22 constitutes the bottom .of a socket, the
side walls of which are formed by walls |1 of the
female die 10. ‘This socket is provided with.a plu-
rality of - circumferentially spaced  apart. .ribs
25—25 by the formation of the slots 16—16 there-

2,363,815

in. As shown in Fig, 2 this socket is adapted to
receive a distorted cap 20.

The male die 26 of the present invention has a
substantially circular end 27 to force the top 21
of the cap 20 into the socket of the female die 10
for reshaping the same and this circular end is
contoured complementary to the cutward surface
23 of the anvil block 22. A plurality of axially
extending flutes 28—28 are formed oh the cir-
cumferential surface of the male die 26 in any

_suitable manner, such as by cutting and/or grind-
-ing wheels.

-This fluting provides a plurality of
axially -extending .circumferentially spaced apart
ribs 29—29. '

The ribs 29—29 terminate in inwardly curved

-ends 30—30 extending no farther than the cir-

cular end-27 and are shaped complementary to
the ribs 18—18.in the cap skirt. The ribs 28—29

“are arranged for cooperation with ribs 25—25

of the-female die member [0 for reshaping the cap
skirt. The male die 26 is provided with. a longi-
tudinally extending bore 31 enlarged at the.outer
end to provide an abutment shoulder 32 and an-
other enlarged portion thereof provides another
abutment shoulder 33... A kicker device or cylin-
drical plunger 34 is reciprocatively mounted in the
enlarged outer end of the bore 31 with the inward
end thereof 35 adapted to abut against the shoul.
der 32 for limiting retractive movement of the
plunger 34. The plunger 34 is of such longitu-
dinal dimension with. respect to.the location of
shoulder 32 as to provide for alignment of the out-
waxrd surface 36 thereof with the surface of the
circular end 27 cooperatively to prov1de a cap top
reshaping surface as'is indicated in Fig. 3.
Preferably the plunger 34"is provided with any
suitable means adapted to cooperate with shoulder
33 to. limit outward travel thereof. Such means
may comprise a bolt 37 having a threaded end

- thereof engaged in a threaded hole in the plunger

‘24, Head 38 of the bolt 31T may provide abut-
ment means cooperating with the shoulder 33.
The bolt 31 is preferably biased by a helical or
coil'spring 39 held in the bore ‘31 under compres-
sion by a plug 40 threaded into the end of re-
duced, shank portion 41 of the male die 26 so as
normally to cause the kicker plunger 34’ to pro-
ject from the end 27 as shown in Figs. 1 and 2.

_It. will 'be noted from Fig. 2 that the plunger

60
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'84'is of such diameter as readlly to be receivable

in distorted caps.

With the apparatus described above distorted
crown.caps may be readily reshaped by seating
a distorted cap 20 in the shaping socket .of the
female die {0 as shown in Fig. 2. The magle and
female dies are then moved relatively toward
each other. For example, the male die 26 may
be moved toward the female die 10 with the
kicker projection 34 engaging within the dis-
torted cap and then upon further movement.of
the .male die 26 toward.the female .die. 10 the
projecting kicker plunger .34 will be. retracted
against the biasing force of gpring 39 .until the
abutment shoulder 32 stops. further  retractive
travel.of the plunger 34. Thereafter the cooper-
ative surfaces 27 and 36 will-reshape the cap
top 21 as shown in Fig. 3. -At:the same time the
cap stock in :the skirt thereof -will ‘be:.snugly
engaged - between -the faces of the ribs 25-—25
and.the root.surfaces of the flutes 28—28. :Dur-
ing. this action .the curved ends 30-—30.0f the
ribs 29——29 engage in.the ribs.18—I8 of the-cap
skirt to.place stiain- upon the .stock. of the cap
skirt. to reshape the ribs thereof. .

. With the, shaping ribs 25—25.0f the: female dLe
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engaged in the cap skirt flutes 19—I8 this action
will stretch the'cap stock of the skirt across,

around “and over the ribs. 25—25 'to the proper

shape resulting in'a reshaped:-cap shown in Fig.
3. It ‘has been found that with the use of such
dies -there is 'not “4' pronounced' tendency for
them' to reshape:the ribs and flutes-in the cap
skirt ‘at points’ other than: their original: forma~
t'on therein due to the fact that the sloping surs

- faces of the ribs and. slots of the female die and:

those of ‘the ribs and flutes of the male die tend
- to:cause. the distorted cap -automatically to as-
sume a-position where the ribs of the skirt.there-
-of - are - substantially ‘aligned “with ‘the slots of

the female die. -Any such tendencyis eliminated.

. ‘to-a'practical degree if alighment of each cap in
‘thé female die is performed, preliminary to re-

3

-gradually: flared outwardly away from: the gxis.

-of ‘the :collar finally-merging: with the-eollar at .

‘or near the outer end :thereof, such as is indi--

cated at.46-—46. For.most efficient engaging and - .-
aligning action, the'flared ends of the ribs.44—44 .

-at.46—46 are also roundedand. tapered; as shown,
~and ‘the so-formed curved edges. of the-rib ends

actas.cams in-the:cap skirt flutes (9—I19:to align

‘ -or .orient the cap:to. its ‘desired’ Position:with

10

. ‘'shaping-operation, by cap- ahgnment mechamsm ‘

~of the present:invention.

Suitable cap-aligning: structure of the present

1nvent1on may be provided separate ‘from the
male: die' and brought into ‘cooperative position
with respect. to the female. die and then moved
away prior to. operation of the male die and,

-as such, may be located at a separate cap-align-::
ing station, such as in & turret structure. Pref-’

:those flutes substa,ntla.lly aligned-with the shap- -
‘ing ‘ribs 26—25 of ‘the female :die"as. the: cap~ . .-
aligning member 42 1s moved toweud the female N
‘dle

. As- shown in Fxg 1 the shank 4! of the male :
d1e 26:may be-mounted-in a bore in a suitable -
support 41, part.of which. is-shown broken away,
and:-may be guided: for reciprocative: movement "
relative ‘to the female. die :such as by interfitting:
means (not..shown) “on the support.12-and the
support 41, The 'shank 41 of the. male die may
be *held - in- fixed position inthe support 47 by
suitable means: such as by a set screw threaded’
into-the support to the:bore receiving the shank
41 ag'indicated in dotted lines at 48. The cap-

-aligning -colldr--42. is  permitted limited sliding

- -action on.the.male die relative to the support 41

‘era,bly, however, in accordance with the embodi- -

nient shown in-the drawings it is dssociated with
" the male d1e to align a distorted cap in a female

die prior to. cap reshaping operation.of the male
die and to-assure that thé cap remains in ahgned
‘position until -the male and female dies clamp:
it . therebetween . during resha,pmg operation.,

< 'Thus, it is to be- understood that the cap-align-"

ing structure may:comprise & cap-alighing mem-
ber, such'as a collar or sleeve 42, having a socket;
43 therein to receive a -distorted cap-20.  The
socket 43 may be formed by a through bore, as
.-shown, in which the male die 26 is slidably re-
.ceived:and is. of ‘such lateral dimension-at the
mouth thereof as readily-to receive, when the
axes of the socket43 and.the female die are
substantially aligned; the portion of any average
distorted cap which is of greatest lateral dimen-

sion, such -as the edgé of the skirt -when the:.

eap’is in-a variety of inverted positions in the
‘female’ die socket which are possible with the
omission:therefrom of cap tilting ‘means or dif-
ferent-angular positions of such cap tilting means.

“Means are provided in-the aligning socket 43

to.engage in a flute 19:in the'cap skirt for'align-

ment of the engaged flute with one'of the shapmg ‘

‘ribs 25 of the female die. ' Such means may com-
prise-a rib 44" on, the aligning socket 'wall but

. Preferably are a'plurality thereof extending longi- !

tudinally- of the collar-42 and located in" cir-
cumferentially spaced gpart relation in the bore.
- Asshown in'Fig. 4 preferably seven aligning ribs
‘44-—44 are provided in collar 42 for a-male die
having twenty-one ribs 29-29; ‘which is'equal in
number to the number of ribs' 18—18 formed as

a. common practlce oh :crown ‘caps. - The ribs’

44— 44 are so shaped as readily to, be’ slidably
‘ recelved in certain of flutes 28--28 of -the male
Gie ‘and ‘with -the ‘bore 43 of - greater diameter
than- the outside" diameter of the 'male die 26
inclusive: of its ribs 29-—29, as shown'in Fig. 4,

to.permit the male die to shde easily in the col-

‘lar’or sleeve 42,

As shown in Flgs 1; 4and 5 the ribs 44—A44 are
of narrowest dimension and preferably rounded
at their edges -45—45 to provide for ready en-
gagement of each in a cap skirt flute 19 and.at
“the: mouth of: the. collar 42 the ends of the ribs
4444 which are nearest:.the: female die 10 are

30

by any..suitable means such.as: g’ plulahty of:

supporting bolts 49—48, say three. in nimber,

withtheir -threaded:ends engaged 'in internally
threaded. bores in: the back or trailing: end of
collar .or sleeve -42° and. with ‘the ‘headed end of ..

- each ‘received in .a:bore 50 in -the support.: 47

40

countersunk to: provide a: shoulder, §i  function=
ing-as:a limiting stop for the head of the bolt.

5 These ‘bolts 49——49- thus mount:the" .cap-align~

ing collar 42 ‘to.the. support 471 with the mouth
or-outer end:thereof ‘initially positioned beyond
the ‘end 27 -of the male die 26-as shown. Such
positioning is important since in“moving the mals.
die toward the female die the cap-aligning mech-
anism shouldperform its. functions before any

portion of the distorted cap is clamped between:

portions of the male and female dies as;between
an-anvil'block 22 -and the kicker device 34; other-

7. wise -proper. alighment: or orientation of a: cap :
‘might be interfered with or prevented.

The cap-aligning ‘collar-or ‘sleeve 42-is held: in.
its initial: position shown in-Fig. 1 by a biasing

. spring 62, which'may be & helical spring capable

60
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-die as- shown in Fig. 2. :
‘end: of the cap-aligning. sleeve 42 is preferably

of:a rela,’clvely small biasing force. to permit- the

“male die 26 readily to be slid through or tele-
scoped with the cap-aligning collar 42 after the

outer end of the latter has: beéen moved to en-’
gagement with the.end or lip 15 of the female’
The "back or' trailing

counterbored at.53 to.provide a seat for the end
of the helical spring 52. 1

In order. to assure ‘the. presentatlon of a well
defined: notch in - the skirt of the. distorted: cap
20 to at least one of:the aligning ribs 44 it has
been found to he advisable to.position. the dis-

“torted:.cap in.the female die. in a tilted position

as shown in'Fig. 1. " Such positioning will. pré-
sent: a flute: 19-to the outwardly flared end 46

‘of a rib 44 in such position as to. prov1de a well

defined ‘notch for engagement -therein of the
flared -and. rounded camming face of the rib 44.

‘Any suitable meansfor:accomplishing such tilt~

ing- of - the cap is:contemplated by the present
invention ‘and, by way - of -example; such means:,
may be a proaectlng ‘member or’ pin: 54 recipro-.:
catively ‘mounted in'a bore offset from the axis:

: . of ‘the anvil block:22.of the female die and biased
75

by /a small relatively. weak helical spring. 55 to
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‘prOJectmg posmon as:shownin Fig. 1. As there-
“in shown -the ;cap- tilting - means.or pin-54 :is;off~
set . .from. the axis.of the -female die toward: the
supply . .chute (3. :but .obviously may .be: located
in any other angular. :position- as desired. .As

©

shown a: hole may ke drilled through ‘the :anvil .

block: 22 :and- counterbored to receive:. an .en-
larged head: 56:on: pin-54- for limiting .outward
movement: therepf. ‘The spring 5% may be con-
fined in. the counterbored: portion: of the hole
between:the head 86 and a-threaded plug. 58:
The cap-aligning structure -depicted: :in. the
drawings and the male and female dies associated
therewith operate-in -the following manner: A
-distorted: used cap: 28 is.fed:from the chute 13
to the socket in the female. die and is:therein
supported by the pin 54 in .the tilted; position
shown in Fig. 1. The male die support AT then
‘may,.by way. of example; be: moved: toward the

female die-support. 12 .with:the-axes of:the male .

_and female dies substantially aligned; carrying
the cap-alighing collar or sleeve :42: down. .over
the distorted cap -and- engaging the flared: ta-
pered face 46 of an aligning rib 44:nearest the
chute {3 into contact with: the edge.of the skiri
of :the. cap. '.Since the. cap. is.supported in.the
tilted position shown -a well :defined notch be-
tween adjacent ribs in the cap skirt is presenfed
to the approaching or leading end of that:align-
ing rib. That end of :the aligning: rib -will al-
ways seat in-that notch. by virtue of the shape
and relative dimensions of:the ribs-and.interven-
ing flutes in the cap skirti-which are-indicated
in Pig. 5. Upon further movement of the sup-
port 47 toward. the female die support 2-the
cap 20 will be oriented:in:the ;female die socket
by cooperative camming ‘action:-of ‘the -aligning
ribs° 44—44 in cap skirt flutes 18—I19 bringing
the center of the cap: top 21 .into substantial
alienment with the axis of the female die struc-
ture. The outer or leading end of the aligning
collar or sleeve 42 will ‘be moved to abutment
with the lip 15 or:end-of the female:die ‘{8 to
limit farther movement: thereof. _Approaching
‘travel of the support: 47 :is-continued: to cause
the male die 26 to slide through -the stopped
aligning coilar 42 causing the kicker 34 to.move
into the cap and finally engage the top.21: there-
of.. This will cause the cap to ‘be .seated in an
oriented position in the female die sockel depress-

10
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disposed-thereover: as.in:the empoediment:shown

inFigs. 1:t0:4, inclusive,.of the drawings; the cap-

-aligning mechanism:may comprise- other:than. a

eollar- or:sleeve -having -a through bore. It -may
comprise:a; member-having-a-recess therein: suit-~
ablyshaped to:receive-and orient:.a:distorted cap,

ag-illustrated. in-Fig. 6;-and.it is to be understood

that: -the term- “socket’” :as used herein with re-

spect:. to; cap-aligning structure -identifies - either

sueh. a, reeess -or- the. mouth. porfion-of the. bore
in..a -self-aligning ‘collar or -sleeve. Further it

will,be-understood: that. in-the-association of; the -

cap-aligning -‘mechanism :with -the -male -die, the
collar. or..sleeve:need -not . completely . encompass
therein;the aligning. ribs. Obviously the latter

may-project-from the:end of suitable supporting -

strueture;such as-a narrow ring, as:illustrated-in

Hig. T; .or-may.be reciprocatively imounted in the

support for the male die;.such -as 47, with-suit-

-able.means being provided-for causing the align-
Jing members. or ribs to slide in:the fAutes of the

male.die; as-illustrated-in: Fig. 8.

In Fig, :€ is'.shown. a.:cap-aligning. structure -
which.eomprises-a’ solid :member in the form of
a-cylindrical .element {42 .provided with a socket

43-in theform.of a, recess or-cup.. -Aligning ribs
4444 are. provided -on -the -side. walls of the
soeket:43: similar to the provision:of similar ribs
.on the .walls of :the-bore in the collar or-sleeve
4&2..of :the:strueture shown -in Figs. 1 to 4, inclu-

sive., .Such..a -cap-aligning -structure, as: pre-
viously :explained, is.adapted for-use previous-to
the-employment:of-the male die:structure for re-

* shaping.a distorted cap aligned in the female die -

33
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ing the pin 54, permitting the cap.top:to bepushed

into seating engagement. with the top of the
anvil block 22 as shown:in Fig. 2. Upon-fur-
ther -movement of the male die 26.-toward the
female die 10 the kicker 34 is caused :to retract
in the bore 31 .against biasing force of the spring
3% and the.anvil block 22 .is caused:to be. de-
pressed against the biasing force .of:the spring
24, both to stopped positions. -Thereafter,. and
perhaps during some of those operations, the.cap
is reshaped between the male and female dies
to the form -shown in Fig. 3: The male and
female dies are then separated permitting. the
biasing spring 24. to lift the anvil block 22 o
kick the reformed cap out of the socket of the
female die and the kicker 34 :to:project- from
the end of the male -die -to free the reformed
cap from the end thereof. The pin:54 will pro=~
ject to raise the reshaped cap-to:tilted: position
thus facilitating removal operations which: may
‘be performed; by way of example by an-air ‘jet,
‘brip finger, ete.

=1t is-to:he understood:-that.since the cap-align-
ing mechanism need not be:associated-with the
male die; such:as.in the:form:of a sleeve:slidahly
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by :such. cap-aligning -structure.
In.the structure shown- in Fig. 7 the sleeve or
collar 242.to0.whichthe aligning-ribs 44-—44 are

mounted-or, with which they are made integral

is foreshortened so:.that at-least the-outward ends
of ;those .ribs project beyond the end . of the sur-
rounding sleeve. 'The-ribs, however, operate in
a:manner similar to their:operation in the.struc-

tures.shown ‘in Figs. 1 to 6, inclusive.

In the. structure shown in Fig. 8 the.-cap-
aligning -ribs: :144-—144. are shown .as separate
structures, -each separately reciprocable in -the
mount: thereof ‘which: may. be the support 41 for
the male: -die. . These ribs 144—I144 - also func-
tion..in-a manner: similar -to- the functioning of

1ibs-44-—44 . of the structures shown in Figs. 1 to

T, inclusive, :as to-the alignment of flutes in-the
outside surface-of::the -skirt . of .a .distorted cap
with respeet to-the-ribs in a female die.

It is. .believed -to: be obvious -that -cap tilting
means.such:as-pin -84 and ‘kicker means such-as
block 22-and -plunger 34 -of the dies. may be op-
erated. by -means other than biasing springs :55,
24.and 3%. PFor .example, they may be operated
progressively-by suitable mechanism-timed: in re-
lation to :the movements of the dies and.cap-
aligning -means,. such -as that shown in -Glenn
U. S. Patent No. 882,060 of March- 17, 1908.

Xtrwill thus be seen that the-objects set forth
ahove-and-indicated herein, -among others, -are

attained in.an efiicient:manner. andisince certain

-changes :may :-be. made in .the above construction
and. different embodiments:of the invention-could
be.made without. departing from the:scope-there~
of, it is intended that all matier contained:in
the -abave .description-.or: shown in the accom-
panying drawings shall be interpreted as 111us-
trative-and. not .in:a-limiting. sense.

It is also:to:be understood that the followmg
colaims are intended ‘to cover .all. of the generic

and:specific: features: of -the:invention herein-de-
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scrlbed and all statements of the scope - of the
mventlon :which; as .a matter of. language might
‘be said to fall therebetween.:

Hayving -described . my;invéntion; what I clalm
as'new and desire to secure by Letters Patent is:

-1,:In ‘crown:. cap. reclalmmg apparatus, the
combination :comprising, a female die having a
substantially :cylindrical socket: therein, with the

side walls- of the sockethaving. a plurality of ;

circumferentially  spaced. apart slots extending
‘a. predetermined - distance axially of. the sccket
to receive the ribs intervening’ between the:flutes
in the skirt of such-a.cap and. to; provide shap-
ing ribs intervening therebetween a..cap-align-
Ing member in add1t1on to. sa1d female die- which
‘member has a’ socket. therein to receive such a
cap.and adapted .to'cooperate Wlth said female
. die. when' their axes' are substantially. aligned,
and means in-the member socket to engage in a
. flute. in: the skirt of such: g cap on. the, outside
thereof ‘for ahgnment of the engaged flute with
. ohe, of the shaping ribs of said femsle die; and

10

predetermlned dlstance ax1a11y of the socket. to
receive. ‘the ribs. intervening between the flutes

“in the skirt of such a.cap and to provide shaping'... -

ribs. . intervening therebetween; a - cap-aligning
member: in addition to said female. dje which

member has a socket therein to receive such.a

cap with: theaxis-of .the -socketsubstantially

‘aligned with the. axis.of said-female die, and .a

plurality of spaced apart longitudinally extend-

-ing ribs on the side’ walls of the member. socket '

- arranged circumambiently thereof with each sub-

stant1ally aligned. with  one- of the shaping” ribs

© of said female die, the end of each of the ribs.of -

15

means to move said cap-aligning member toward

said female die with their sockets in opposed rela-
tion.

. combination comprising, -a female die having a

substantially :cylindrical socket therein with the’

side walls of the socket having a plurality, of cir-
cumferent1a11y spaced apart slots; extending. a
predetermined; distance: axially of the socket to

receive the ribs 1nterven1ng between the. flutes
in the skirt of’ such-a. cap;and to provide shap-:
ing . ribs-intervening therebetween;-a cap-align-

- ing member in addition:, to said female: die which

~.member. has a .socket therem‘ to receive such ‘a
cap- with the -axis: of. theé . socket. substantially. .

aligned. with the axis of said female die, and at

2.-In. crown cap reclamnng apparatus, the

gaid ‘cap-aligning member nearest said femaler

die being flared outwardly away from the: axis

i+ of “said socket. readlly to engage in a flute in the

skirt ‘of ‘such-a’cap. on the: outside thereof for
a11gnment of the cap;.and. means: to move. ‘said
cap- -aligning - member toward sald ‘female dle
w1th their sockets in opposed. rélation.

5. In -crown: cap reclaiming apparatus the
combination -comprising, -a female die haying a
substantially -cylindrical socket therein. with the
side walls ‘of .the  socket having. a plurahty of
c:rcumferent1a11y spaced, apart. slots extending. a:
predetermined- distance; axially of the socket: to
receive the ribs: intervening .. between the flutes
‘In: the skirt of such a cap and to provide shap- :

"-ing’ ribs sintervening therebetween and 'a -‘cap-

30

ahgmng collar having  a bore rextending -longi-.

.. tudinally therethrough with . the : diameter . of.

* the latter being of greater -dimension;:than.the .

35

least one longitudinally extending rib on the:side ‘

walls of the member socket substantially aligned

with one of the shaping ribs of said female die to

-engage .in a flute in the skirt of such. a cap.on

the outside:thereof for alignment .of:the cap;: n

0

and means to.move said. cap-aligning membel to-

ward said female die with their sockets in opposed
relation,

45

3..In-‘crown cap reclalmmg apparatus the‘

_combination comprising, a: female die having a
substantially ‘cylindrical, socket therein with.the
side walls -of fhe socket having a plurality: of

s
“predetermined. distance- axially of ‘the socket-to. = .

circumferentially. spaced’ apart slots extendmg a.;:

predetermined distance axially of the socket to

receive the :ribsintervening between the flutes ..
in the skirt.of such:a cap and to provide shaping ‘
55

ribs .intervening -therebetween; ‘a4 -cap-alighing

member. in- addition’ to' said female die which

member. has; a socket therein:to receive such a

cap with 'the axis of ‘the socket: substantially :-

aligned with the axis of said female die, and:at

least. one longitudinally extending rib‘on the side
walls of the member socket substantially aligned

with: one"of the 'shaping. ribs-of said female die;

60

greatest lateral .dimension of such a .cap, said :
collar -having its. axis substantially aligned with

the axis of .said female die and being: reciprocable
toward and-away. from the-latter; and a.plu-
rality. -of ‘circumferentially -spaced: apart longi-
tudinally: extending :ribs on the:side:wall :.of ‘the
hore with - each 'substantially- aligned ‘with one.

of the shaping ribs of, said female die;, the end
of each’ of the ribs of said.collar nearest.said

“ female die being flared outwardly away from the

axis -of said .collar.readily to engage in a fAute
in“the -skirt. of ‘such: a cap- for ahgnment of the

‘ latter.

6. In ‘crown cap recla:mmg apparatus the‘
combination . comprising; ‘a . female die having a
substantially cylindrical socket therem withi the

“side walls of the socket:-having a plurahty of cir- .

cumferentially. spaced -apart slots extending a

receive the ribs mtervemng between. the flutes
in. the sklrt of such a cap and to. provide shaping: .
ribs 1ntervenmg therebetween a cap -aligning
collar -having. a 'bore extending long1tud1nally‘

‘therethrough with the diameter of the latter be-

ing .of greater. d1mens1on than the greatest -lat-
eral dimension of such a:cap, said collar having
its axis’ substantially -alighed. with the “axis of
said female die 'and being .reciprocable toward
and away from the latter, and a plurality of cir-

. cumferentially: spaced: apart longitudinally - ex-

the erid of the rib- of ‘said’ cap-aligning member.

nearest said female die being flared outwardly

away. from the axis:of ‘said socket.readily to
engage-in ‘a flute in the skirt of such 2 cap on
the .outside  thereof for ahgnment of the cap;
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and means .to move said. cap-aligning  member

toward said female die w1th thelr sockets in
opposed ' relation:

4. Incrown :cap reclalming apparatus the

combination : comprising, a- female die ‘having: a
substantially cylindrical socket therein-with ‘the
side walls of the socket-having.a plurality of .cir=

. cumferentially.. spaced apart slots extendmg at

70

tending ribs on. the side .wall-of the bore: with'
each substantially:aligned  with one of the shap-
ing . ribs iof said female ‘die," the-end of each of:

“the ribs of said: collar: nearest- said  female ‘die: ‘
being: flared outwardly away -from- the: axis:of. -

said- collar readily: to engagée in—a: flute in - the.
skirt of.such a- cap-for:alighment of the latter‘
and spring means blasmg sald collar toward sald‘
female die. ‘ |

7. In crown . cap reclanmng apparatus, the
combmatlon comprising; a female die’ havmg E
substantially cylindrical socket therein. with the
side: walls .of “thesocket having .4 plurality: of
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‘circumferentially ‘spaced: -apart- slots: extending
s predetermined’distance axially of theSocket to
receive‘the ribs ititervening bétween: the flutes in
the skirt of such: d - cap-dand-to:provide shaping
- ribs: intervening ‘therebetween; -a :eap-aligning
member havihg a secket therein to receive such
a-cap'and adapted to-cooperate with saidifemale
die when their sxes are substantially: aligned, and
means-in the member socKet to-engage in a flute
in-the skirt of suc¢h-a cap for alignment of the
engaged' flute with one-of the shaping ribs of
said female die; ‘and’ retractable ‘projecting
means in-the die socket:initially to: support-such
a-‘cap’in g 'tilted  position-to:préesent one of the
flutes -in ‘the - cap ‘skift' to' said aligning means
in the member socKet ih-such position as to pro-
vide-a- well defined noteh-in-which said aligning
means may readily- engage.
8. In crown cap: reclaiiming apparatus; the

combination comprisitig; ‘@ female die having a ¢

substantially’ cylindrical ‘socket therein with the
side ' walls of the’socket Having. a plurality of:cir-
cumferentially - spaced ‘apart - slots. -extending
a predétermined: distance axially of the socket to
‘receive the ribs-intervening between -the flutes
in the skirt ofsuch a- cap and to -provide shap-
ing ribs interveniiig ‘therebetween; a eap-align-
ing structure comprising a plurality of spaced
apart longitudinally” extending ribs ‘each sub~-
startially - alighéd “with -one' of: the sHaping ribs
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of’ said female’ die ‘and substantidlly located on -

the arc-of ‘a ¢ircle tHe center of which is sub-
stantially aligned with:theaxis 'of said’ female
digvand- of -suffieient’ diameter-as to: permit upon
axial movement toward  sgid’ female- die at’ least
oheof 'said ribsto-engage ih-a flute inthe skitt of
suchi-a cap fed in inverted posifion to the vicihity
of said female die:andiso sHaped ds to bring the
:cap skift’ flutes ihto: substantial glistnment with
said shaplihg ‘ribs 6f the female die .upon such
movement; and’a- retractable projecting’ mem-

ber in the. bottom of the die sotKet offset from’
the axis thereof initidlly- to’support such-a cap-

inva tilted position to present one ‘of the :flutes
in the cap skirt to one of said aligning ribs: in
such pesition as to/provide:a’ well definied notech
in ‘whi¢h said-aligning rib:may readily engage.

‘9. In ‘crown. ¢ap reclaitiing apparatis, the
¢onbination combprising; a sleeve<like fémale die
having a-bore theretlirough - terminating ‘in an
outward lip and -a plurality of ' circumfer-
_.entially spaced -apart slots in the “bore wall

extending a predetermined’ distance from ‘the -

outward'lip axially of ‘said die to receive the ribs
intervening betweéen- the flutes in the:skirt of
such a cap and to provide-sHaping ribs inter-
vening therebetween; -and & substantially cylin-
aricéal anvil ‘block reciprocatively mournited in
the bore with: the outward surface thereof coop-
. erating with the:bore ‘wall"to provide a:cup-
shaped socket for reshaping su¢h:a cdp; & cap-
aligning: ‘collar: having: e’ Bore: extending: longi-
tudinally ‘therethrough with the diameter-of the
latter-being:of:greater dinferdsion: than'the great-
est lateral dimension. of suéh:a cap; said: collar
having: its: axis® substantially:-aligned' with: the
axis: of:saitd femaler die andrbeing reciprocable
toward and' away from:the: latter; and.a. plu-
rality - of circumferentially. spaced apart. longi-

tudinally-extending: ribs:om. theside" wall of: the 70
bore with each substantially aligned. with “one:

of. the:shaping: ribs: of: sxid: female: die;: the end
of each. of the.ribs of said: collar:nearest:said
female die:being flared outwardly away. from-the

axis offsaid: collar-feadily to:-engage in a flute in:

8i
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the skirt: of 'such a cap for alignment of the'lat-
ter; ‘and ‘a spring-biased pin mounted inh-and
initially projecting from:a longitudinally extend-
ing bore in said anvil block offset from the axis
thereof initially-to support such a; cap in a tilted
position to present one of the flutes in the cap
skirt to one: of said aligning ribs in such posi-
tion as to provide a well defined notch in which
said-aligning rib-may redadily engage.
10, .In crown cap.reclaiming apparatus, cap-
alighing means comprising, ‘a member having a
socket therein of a lateral dimension greater than
the greatest lateral ditension of used crown
caps, a plurality of spaced apart longitudinally
extending ribs on the- side walls of the  socket
arranged circumambiently thereof  with each
adapted to engage in a’fiute of a skirt of such:a
cap for aligning the latter in a predetermined
manner,; each of said ribs having an end thereof
flared outwardly away from:the socket axis, re-
ciprocative  means to carry said member, and
spring - biasing means between said® carrying
means- and séid member to permit. the latter
to--be stopped’ during’ forward motion of said
carrying means. . :
11. In crown cap reclajiming apparatus, cap-
aligning structure comprising,-.a plurality of
spaced gpart circumambiently arranged mem-
hers -each having a face to engage in a flute in
the outer surface of' a: cap skirt, said members
being so radially spaced when in operative posi-
tion facing the open faces of sucH caps as to pro-
vide for reception therebetween of the cuter flute
surfaces of thie cap skirts and means to move
said members simultaneously toward a cap-
aligning position, each of said flute-engaging
faces being flared outwardly at its cap-engag-
ing portion. for engagement in a flute in the
outer ‘surface of ‘a’ cap” skirt as said’ members

i+ are>moved:toward the open face of such cap. -

- 12.°In crown cap reclaiming apparatus, cap-
aligning means- comprising, a “collar having s
bore extending longitudinally- therethrough with
the diameter of the latter being of greater di-
mension than the greatest lateral ‘dimension -of
used crown caps, a plurality of circumferentially
spaced apart longitudinally -extending ribs on
the side wall of "the bore with' each: adanted to
engage in a flute of a skirt of such a cap for

G gligning the latter in a predetermined manner

and- having ‘the: end: thereof: near themouth
of the collar flared’ cutwardly away from the col-
lar axis:to merge with the bore wall, a.recipro-
cative elongated member slidably carrying said

.iocollar; and a helical spring located about said

member behind:said c¢ollar biasing the' latter to
a certain position:on: sa2id ' member and to permit
sgid: collar to be stopped ‘and said ‘member to
slide therethrough. during forward motion of the

o latter. i, :

13.'In crown ‘cap. reclaiming apparatius, the
combination comprising, a-female ‘die: having'a
substantially-cylindrical socket therein:with the
side: walls of thie ‘socket having a plurality of’

7 circumferentially < spaced: apart slots:extending

a predetermined distance’ axially of the Socket
te receive the ribs intervening: between: the flutes
in the skirt of such a.cdp-and -to provide:shaping:

~ribs-intervening therebetweén; a. male die hav-

ing a substantially circular end.to force the:ten
of ‘such a:cap into the socket. for reshiaping the
same- gnd axially” extending flutes ‘andinter=
vening ‘ribs-with the latter terminating: in-ends
shaped ‘complementary to: the-ribs in - the' cap

¥ skirfrandzarranged for cooperation with:theiribs:



2,363,815

and intervening flutes in the cap skirt; and a
. cap-aligning. structure comprising a plurality of
circumferentially .arranged. members. each  slid-
ably mounted in one of the flutes of said male
die, each of said members having a cap skirt
flute-engaging “face initially terminating. beyond
the outer end of said .male die and flared out-
wardly away from the axis of said male die.

14. In crown -cap reclaiming apparatus, the
combination -comprising; a female die having a
substantiaily cylindrical socket therein with the
side walls of the socket having a plurality of
circumferentially spaced apart slots extending a
predetermined. distance axially of ‘the socket to

receive the ribs intervening between the  flutes,

in the skirt of such a cap and to provide shaping
.. ribs intervening therebetween; a male die hav-
. ing a substantially circular end to force the: top

of such a cap into the socket for reshaping the".

same and axially extending flutes and - inter-

vening ribs with the latter terminating in ends.

shaped complementary to the ribs in-the cap
skirt and arranged for cooperation with the ribs
and intervening flutes in’ the cap skirt; -and .a
cap-aligning collar slidably mounted on said male
die with the mouth of the former initially posi-
tioned - beyond the outer end of the latter and
having inside thereof a  plurality -of circum-
ferentially. arranged. longitudinally. extending
-aligning ribs each slidably received in.one of the
flutes - of said male die, ‘the end of each said

‘ - aligning ribs nearest said female die being flared

-G
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with the latter terminating in-ends shaped com-
plementary to the ribs in the cap skirt and ar--
ranged for ‘cooperation with the ribs of the fe-.

.male .die for reshaping the ribs and interven-

ing " flutes in the cap skirt; said $ocket, ' cir-
cular end and flutes of said dies:being so dimen-
sioned with respect to each other as to receive
snugly therebetween the cap: stock; a retrac-
table ‘kicker projection extending from the cir-
cular ‘end of said male die and of a lateral di-

- mension as readily to be. receivable in distorted

20.
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- outwardly away from the axis of said collar read- ‘

ily. to engage in a flute in the skirt of such a
cap for alignment of cap ﬂutes with the shaping
ribs of said female die. ‘

15.-In crown cap reclalmmg appara.tus the

combination comprising;' a ‘female . die having a

substantially: cylindrical socket therein with the
-side walls .of the socket having & plurality of cir-
cumferentially ‘spaced apart’ slots extending ‘a
predetermined distance axially of- the socket to

receive the ribs intervening between the flutes in -
the skirt of such a cap and to provide shaping :

ribs intervening therebetween; & male die having
a substantially circular end'to. force ‘the top 6f

such a cap into the socket for reshaping the same

and axially extendmg ﬁutes and mtervemng ribs

caps; & cap-aligning. collar slidably mounted
on said male die with the mouth of the former:
initially positioned beyond-the outer end of said
male.die and having inside thereof a plurality of:
circumferentially . ‘arranged - longitudinally. ex-.

. tending aligning ribs each slidably received in-

one of .the flutes of said male die, the end of

‘each’ of said aligning ribs nearest said female"

die being flared outwardly away from the axis’
of said collar readily to engage in a flute in.the
skirt of stich a cap for alignment of cap flutes.
with shaping ribs of said female die; and spring

- biasing means mounted with said male die bias-~
- ing said collar to its initial position and to per-

mit it to stop in travel toward said female die
on engagement therewith: with said male die
sliding’ through the stopped collar: to cooperate
with said' female" die in.reshaping a distorted
cap.: S :

16. In crown . cap - reclaiming apparatus;
means for supporting a crown cap with its open
face positioned .outwardly, a cap- ahgnmg and
orienting' member opposed- to said means and

- provided with a camming face to: engage in a

flute in the outer surface of a cap skirt flared
away on the leading side for ready flufe engage-~:
ment, and movable means supporting said mem-

- ber ‘with its flared. surface opposed to said cap

<
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support means, said means being adapted to

‘move said member toward -said. cap. support- ‘

. means in a direction substantially parallel to the

axis-of the latfer for engagement in' a. flute in:
the outer: surface of a cap skirt and for subse-
quent camming action to align and orient the‘

3 cap.
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