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- This mvcntmn relates to & bus hing structure
a,ncl the method of forming the same, and has
speclial reference to a bushing structure as em-
ployed particularly in the construction of me-

o tallic barrels and other containers such as are
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used itor storing or for shipping oils or other
liquids or semi-liquids, the bushing structure be-

ing adapted to receive a bung or other stopper

means in a fluid-tight relation.

More particularly, this invention relates to a
bushing structure comprising a main body por-
tion for receiving a bung formed of a single sheet
of a comparatively thick material for associa-
tion with a socket formed of a comparatively
thin sheet of material, the socket being produced
from the Barrel wall or other supporting body
with which it is to be employed.

'The socket with which the bushing of the pres-
ent invention is to be associated is formed out-
wardly from the material surrounding a hole in
a supporting wall of the barrel or other container,
the socket being polygonal in contour and, ini-
tially, having straight or vertically extending side
walls. The bushing, in a completed state, has
8 polygonal contour and the taper of two edges
when viewed together in cross section converge
mwardly relatively to the outwardly formed
socket. The vertically extending side walls of
the socket are formed by suitable dies against
the converging edges of the bushing to hold the

latter against displacement.

40

- metal in the manner outlined above,
- a decided saving in the cost of the bushing over
~a bushing of the solid type formed, for example,

The present invention contemplates the pro-
vision of a bushing for receiving in a removable
reiation therewith a bung or stopper, the bush-

ing being preferably formed of sheet material

in the following manner: Cutting a hole in a
stripn of continuously fed sheet metal stock: cen-
tering the hole and cutting a substantially ring-
shaped blank therearound axially thereof having
a substantially polygonal outer contour; forming
sald blank into a member of a substantial

- channel-shaped cross section; and finally in forc-

ing the outer edges of said bushing into a tapered

relation with the main body portion such that
~any two ouier edge portions,
gether in cross section, converge in the direection

of the inner edge portion. |
Many advantages flow from the use of sheet
There is

of malleable iron, which latter is perhaps the

cheapest of materials at all practicable for use.

Again, in the assembly of the bushing in the

5 socket formed in a barrel or other container, there

(Ol

when viewed to-

280-—-—49)

can be no distortion of the -imier edge or 'bung

receiving portion of the channel-shaped bushing,

notwithstanding pressure being applied to the
converging outer edge portions. Further, in the
same connection, the forming of the side walls
of the socket by suitable dies against the con-~

verging edges of the bushing to hold the latter
against displacement may be done with a maxi-

mum of efficiency as may be shown more clearly
with reference to the bushing of the solid type
wherein the outer and inner edges are not sepa-
rated but are filled in solid therebetween.

- In the operation of closing the side walls of
the socket against the converging edges of the
bushing of the solid type, the jaw members of

the dies may only be operated into position
- against fhe converging edges and not therebe-

yond, whereafter because of the resilience of the
material, the socket may spring away somewhat,
although for all practical purposes the bushing
is held against displacement. Again, it will be

apparent with the use of this bushing of the

solid type that there is very little, if any at all,
give or elasticity in the bushing and that if the
dies are not properly adjusted the faces of the
forming members or jaws thereof may be broken
down in trying to perform a forcing action beyond
the edges of the bushing.

In the device of the open type, that is, of the
present invention, the outer edge portion of the
channel-shaped bushing is in no way connected
directly with the inner edge portion of the chan-
nel excepting for the connection of the body
portion therebetween at the bases thereof.
this manner, a movement of the forming dies to
urge the side walls of a socket against the con-
verging outer edge of the bushing may be per-
mitted, notwithstanding the fact that the dies
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may be imperfectly adjusted within, of course,

certain limits. In this manner there will be no
breaking down of the faces of the forming dies

since the walls against which they operate may
give to a great degree, for example, as if being

pivoted at the bases thereof. Further, the re-
silience of the material of the bushing permits

the converging edges thereof to spring back some-

what after the forming dies have operated the

socket into a fixed relation thereagainst, thereby
to overtake any spring in the material of the

socket whereby to provide a maximum coherence
against displacement. It is, of course, natural

that the bushing be of substantially heavier stock:

than the material of -the barrel or other container

with which it is associated. Therefore, the tend-

ency to return to a normal position after being
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distorted therefrom in the bushing is much great-
er than that tendency to return to a normal pPosi-
tion by the material of the socket, all of which
makes it apparent that there wiil be a greater
coherence between the bushing of the open type
and the socket than that obtained between the
bushing of the solid type and the socket.

One of the objects of this invention is to pro-
vide a bushing of the character indicated above
which will obtain a maximum of efiiciency in co-
herence when employed in a socket of a metallic
barrel or other container.

Another object of this invention is toc provide
a method of forming a bushing structure of the
type hereinbefore mentioned.

A further object of this invention is to provide
a bushing of the type noted above which may be
formed of sheet material.

A still further object of this invention is to pro-
vide a bushing of the type hereinbefore noted
which will be simple and inexpensive to manuiac-
ture and which will be durable.

Other objects and advantages will hereinafter
be recited and for a better understanding of the
nature, characteristics and scope of this inven-
tion reference may be had to the accompanying
drawings and the following description, in which
latter:

Figure 1 is an elevational view partially in sec-
tion of a punch and die mechanism showing a
strip of material being fed thereto;

Fig. 2 is a top plan view of the strip of ma-
terial after being operated upon by the die mech-
anism of Figure 1;

Fig. 3 is a view similar to Figure 1 cof a second
punch and die mechanism for operating upon
the strip shown in Fig. 2;

Fig. 4 is g plan view of the blank cut from the
strip after being fed through the punch and die
mechanism of Fig. 3;

Fig. 5 is a central sectional view of a portion
of a punch and die mechanism with the blank
of Fig. 4 shown in an initial position therein;

Fig. 6 is a complete view of the die mechanism
shown in Fig. 5 with the blank formed into &
channel-shaped member;

Fig. 7 is a perspective view of the channel-
shaped member after being Operated upon by the
punch and dies of Fig. 6;

Fig. 8 is still another punch and die mecha-
nism showing the channel member of Fig., 7
formed into a bushing having the outer edges
thereof forced into a tapered relation with the
main body portion such that two outer edges,
when viewed together in ¢ross section, converge;

Fig. 9 is a perspective view of the completed
bushing:

Fig. 10 is an enlarged detail sectional view taken
onn the line 10—190 of Fig. 9;

Fig. 11 is a sectional view of a punch and die
mechanism showing the bushing of ¥ig. 9 inserted
in a socket formed in a supporting wall of a bar-
rel or other container and an initial position of
the dies for operating thereon;

Fig. 12 is a view of the punch and die mecha-
nism shown in Fig. 11 in a changed or final po-
sition with the bushing held a,gamst displacement
in the socket;

Fig, 13 is an enlarged view of the bushing struc-
ture as embodied in a container wall:

Fig. 14 is a top plan view of a blank of a modi-
fied form; and

Fig, 15 is a perspective view of the blank shown_

in Fig. 14 in a completed bushing.
- Referring now to the drawings and more par-
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ticularly to Figures 1 to 10 tnerecetf, a strip of ma-
terial 16 is f=d bevween the punch and die mecha-
nism 17 and 18, respectively. The material o:
this strip is preferably sveel, althcugh it is ap-
parent that other materials of like strength and
characlterisiics may he used in place therect witi-
cut departing from the spiriv of the invention.
The punch 17 has a cylindrical member 19 ex-
tﬂndmg therefrom to cogperaie with 2 cylindrical

perture 20 in the die 18. The cylindrical aper-
ture 20 has a pair of dizmetrically opwosed ears
21 10 cooperate with similarly disposed grooves
22 In the die 18, these members cooperating to
cut a hole 23 of the shape indicated in Fig. 2 of
the drawings. It is to ke understecd that variocus
types of heles msy be cut Iin the strip 196 sinee
there may ke nrovided various types of bungs or
stoppers for engagement therewith.

The strip of maferial 16 is continuously fed be-
tween the punch and die members oi Figure 1,
which punch membper 17 has g reciprocating move-
ment as the Ship is continuously ied thereto.
After the hole 23 cul into the strip, the sirip
is fed forwardly -0 a second punch and die mem-
her 25 angd 20, respectively, wherein a centering
member 27 prejeciing irom the die 25 aligns the
nole 23 axially of the substantially polygonally-
shaped mermber 28, a2lviiough it may be desirabile
in some instances that the hole be eccentrically
dispcsed. The member 28 of the punch 25 coop-

erates withh a simnilarly shaped aperture 29 in the
dle 26 to form g subkstantially nolvecnalily-shaped
blank 30, the particular plank belng shown in
Pig. 4, It will be noted with reierence 1o Fig. 4
tiiat an ecight-sided figure is presented, the sides
compiising straight lines A—¥ joined together by
al arc. Thereiore, in the formation of the blan
the straight sidas do not meet to form an angle, but
the sides are iolned by an arc to relieve a corner
being formed for g purpoese as will siitbhseguently
he more fully described.

The blank 30 is next placed in a third punch
and die mechanism 25¢ and 2Z6g, respectively,
where g member of g channel shape, when one
side is viewed in cross section, 1s formed. It will
be noted that the inner edge poriion or flange
31 extends g substantially greater cistarnce out-
wardly of the main body portion 32 than does
the outer edge morvion or cylinarical collar 33.
The particular reason for adapving this consiruc-
tionn is that a cerfain numbar oi threads are re-
quired in order to pass a certain test and this
comparatively great depth is not reguired at the
outer edge portion or flange 33. It will be noted
that the slots 24 in the forming operation pro-
vided by the dies of Fig. 6§ nave been eniarged
considerably into substantial cut~away portions
to provide an ouuvlet for 0il when the ol in the tank
cots low in order that a proper drainage may he
had in the barrel. The cul-away vortions, at the
lowermost ncint therect, intercept a plane beyond
the inner surface of the wall of the container in
order to provide this proper drainage.

The channel-shaped memier shown in Fag, 7
is next disposed in the forming punch and die of
Fig. 8 wherein the outer flange 33 of the channe!
shaped member, shown in #ig. 7, is ferced into g
taperaed relation with the main body pertion 32
such that the outer two edges, when viewed to-
gether in Pig, 8, converge in tie direction of the
inner edge portion or cylindricsl! collar 31, The
taper is preferably about 20 degress from the per-
pendicular. In providing the converging edges,
the material of the bushing is upsst and it will be
noted that the point of bend in the channel-
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shaped member, indicated at 34 in Fig. 6, is now
a very sharp bend 35 where the material has
been forced to fiow outwardly by the punch mem-

~ ber 36 of Fig. 8. Also the inner portion or the

junction of the cylindrical eollar 31 and the body
portion 32, which is shown as having a greal

radius of bend in Fig. 6, is shown as being filled

out, the metal flowing in thai direction also.
Thus, from a sheet of material of uniform thick-
ness, the upsetiing performed by the dies of
Fig. 8, provides for a greater cross sectional area
st the angles indicated at 35 in Fig. 10 than at
the material immediate adjacent angles cf the
polygonal periphery. This construction provides
a. maximum gripping surface for a oiven depihh of
flange which is very desirable. The bushing thus

formed is provided with Lh“mds &8 mtej.nally of

tha cylindrical collar 31.

It has previously been mentioneg that the poly-
oconal-shapad sides of the blank shown in Fig. 4
are joined preferably by arcs thus cutting oif _-t}:le
corners of a perfectly formed polygon, the arcs
intercepting and joining adjacent straight edges.
When these edge portions are formed into chan-
nel-shaped members, it will be apparent that a
surplus of material would be obiained at the points
39 indicated in Fig. 7 of the drawings thus pro-
viding an uneven depth to the flange 33 cf a very
rageged appearance. HOW‘:'VE}I, by relieving the
corners this surplus of material is not built up at
the corners. 39 thus leaving a perfectly flat edge.

Referring now more particularly to Figures 14
and 15, a second embodiment of this invention is

notches 40 are provided. The material between
the notches is bent over as at 40 to form the

converging edges 33 and the cylindrical ecllar 31

is turned up both in the same manner and wita
the same punch and die mechanism as previously
described with reference to the blank shown in
Fig. 4. The completed bushing is shown in Fig.
15, the notches 24 being enlarged in the same
manner to provide for the drainage of oil. Tt will

- be apparant thav a asreater elasticity of the con-

verging edges will be obtained in this latter em.-
bodiment than in the former embodiment. In
some instances this added elasticity in the bush-

ing may be desirable, slthough 1t 1s to he under-
- stood that the previously described embodiment 1s
the preferred form and that a substantial re-

silience is obtained therein. -

In assembling either of the bushings just de-
seribed into association with an opening formed
in a metallic barrel or other coniainer, the bush-
ing is set in an inverted position in a socket 42
formed outwardly from the material surrounding
a hole 43 in a barrel head blank, the barrel head

klank first having a hole cut therein and the ma-

terial surrocunding the hole formed outwardly into
a socket. A surplus of material preferably in the
form of an annular bead 45 is preferably formed
at the base of the socket or at the intersection of
the socket with the barrel head. The barrel head
is then placed on a die member preferably com-
prising a series of segments 46 pivotally mounted
on s supporting structure 47, one segment for
each side of the polygonally sided flange. The
segment 46 preferably extends the full width of
the flange and is held in a raised position by
means of the spring pressed plungers 48, which
latter extend through and are supporied by the
in order to limit the
upward movemens of the segment 46 an adjusta-

ble screw member 49 is threaded in a Vertlcally

- througn the body portion 32.

extended portion 40 extending above the surface '

of the supporting member 47.

The segment 46 is provided with a tapmled en-
gaging face 51 forming an acute angle with the
upper surface thereof. | S

Referring now to Fig. 12 of the drawmgs it
will be noted that the punch member has been
brought down on the barrel head member 44 and

that the segmentis 46 have been pivoted to such a

position that the diameter between opposite edge
portions of the engaging face is smaller than the
diameter beiween the corresponding upper edge
portions of the engaging facein Fig. 11. By rea-
son of the taper of the engaging face 51 the side
walls of the socket 42 are crimped inwardly and
the material of the beaded portion 45 is used up

so that the side walls of the socket converge to

engage the tapered edges 33 of the bushing and
to hold the bushmg in g secure assembled relation
therein. - -

AS hewmbemre stated, by referring to ©ig. 12

collar 31 and it is connected therewithh only

This provides that
an accurate adjustment of the segments 48 need
not he provided, within cerfain limits, and that
the material of the side walls of the socket, in the
tendency of the walls to spring back to an initial

position, do not break away from tne converging

80
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it will be noted that the converging edge 33 is
- spaced from the internally threaded cylindrical

100

105

edges of the buuhmg since the bushmg itself would

have 3 tendency, because of ite great thickness, to
spring back a still further distance thereby tend-

ing to provide a greater bond between the two

than were the converging edge 33 solid against the
threaded portion 831. Further, an accidental dis-
tortion of the converging edge 33 would not affect
the threaded portion 31 wher eby the latter would
always be in proper form fto receive a bung in
threaded engagement therew1th it has been
known in cther models of the solid type that the
inner threaded portion was distorted in such &
manner that a bung or stopper could not be
_thl eaded therein. This could not happen in the
device of the instant appilca,tmn

As a result of the present 111ventmn a, bushing

structure is provided whereby a close engaﬂ'ement
to prevent displacement of the bushing may he

had between a bushing and a socket of a metallic
container. This strueture as:tde from being
more efficient with reference tc} tﬂe construction
thereof, is ‘also less expensive to manufacture
Furthm
bushmg into the container need not be in me-
chaunically perfect adjustment since there is a
resilience in the material of each of the elements

entering into the construction to take up the

deficiency in the adjustment. 'The bushing of
this structure may be formed of sheet metal of
varying thicknesses.

While but a single embodiment of this inven-
tion is herein shown and described, it is to be
understood that various modifications thereof
may be apparent to those skilled in the art with-
out departing from the spirit and scope of:this
invention and, therefore, the same is to be limited
only by the scope of the prior art and the ap-
pended claims.

I claim:
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the forming dies for assembling the
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1. A bushing structure for metallic barrels and 145

the like having a socket formed in a wall there-

of, comprising a resilient sheet metal main body

portion having flanges formed integrally on the
outer and inner edges thereof, said outer flange
having a converging edge and a non-—mrculal
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peripheral contour, the wall of said socket heing
similarly converged and contoured for forced en-
gagement with the ouler surface of said outer
flange to prevent displacement of said bushing
structure therefrom, said inner flange defining an
apervure through said bushing for receiving a
plug. |

2. A bushing structure for metallic barrels and
the like having a socket formed in a2 wall thereof,
comprising a ring-like body portion formed of
resilient sneet metal having integrally forimed
cuter and inner flanges, said ouier flange having
g converging edge and a non-cirvcular peripheral
contour, the wall of said socket being similarly
converged and contoured for forced engagement
with the outer surface of ssid outer flange to
prevent displacement of said bushing stricture
therefrom, said inner flange being adapted to
recerve a plug.

3. A bushing siructure for metallic barrels and
the like having a socket formed in a wall thereof,
comprising a substantially channel-shaped mem-

-~ ber formed of resilient sheet metal having a non-

20
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circular peripheral outer contour and an outer
edge portion converging toward the inner edge
portion of said channel-shaped member, the wall
of said socket being similarly converged and con-
toured for {orced engagement with the ocuter sur-
face of said oufer edge portion to prevent dis-
placement of said bushing structure therefrom,
sald inner edge portion being adapted to receive
a plug. |

4. A bushing structure for metallic barrels and
the like having a socket forimed in a wall thereof,
comprising a cylindrical collar formed of resilient
sheet metal having an integrally formed fiange
extending outwardly therefrom, and an integrally
formed peripheral flange on said first mentioned
flange of a non-circular contour having an edge
converging in a longitudinal direction toward
sald ccllar, the wall of said socket being similarly
converged and contoured for forced engagemeont
with the outer surface of said edge of said pe-
I'ipheral flange to prevent displacement of said
hushing structure therefrom.

5. A bushing structure for metallic barrels and
the like having a socket formed in a wall thereof,
sald bushing structure being formed from a sheet
metal blank which has been shaped o constitute
all annular-iike member having a body portion
that is channel-like in cross section, the inner
wall of said channel being circular and internally

1,961,712

threaded o receive a threaded plug and the outer
wall of said channel being resilient and having a
polygonal periphery wherein the material con-
tained at ihe angles is of substantially greater
Cross sectional area than the material inter-
mediate adjacent angles of the polygonal pe-
riphery, the wall of said socket having forced
engagements with the outer surface of said outer
wall of szaid channel to prevent displacement of
said bushing struciure therefrom.

6. A busning structure for metallic barrels and
the like having a sockef formed in a wall there-
of, said bushing structure consisting of an
annular-like member formed from sheet metal
and having & boedy portion: that is channel-like in
Cross section, the inner channel wall being cir-
cular and internzlly threaded to receive 2
threaded plug and the cuter wall of said channel
being resilient and having a non-circular pe-
riphery and converging toward the inner channel
wealil, the wall of said socket being similarly con-
verged and contoured for forced engagement with
the outer surface of said converzed outer wall to
preven; displacement of gaid bushing structure
therefrom.

7. A pushing structure for metallic barrels and
the like hoving a soccket formed in a wall thereof,
comprising a cylindrical ecoliar formed of resilient
sheet metal having an integrally formead flange
extending cutwardly therefrom, and an integrally
formed peripheral flange on said first mentioned
flange of a non-circular contour having a down-
wardly extending edge, the wall of said socket
bheing similarly contoured and formed for forced
engagement with the cuter surface of said down-
wardly extending edge to prevent displacement
of said bushing structure therefrom.

8. A bushing structure for a metallic barrel and
the like having & socket formed in a wall thereof,
comprising an annular-like resilient sheet metal
raempeer, the bedy portion of which is channel-
'ike in cross section, the inner wall of said channel
being internally threaded to receive a plug and
the outer wall of said channel being polysgonal in
shape and converging toward the inner channel
wall, the wall of said socket being polyzonal and
similarly converged for forced engagement with
the outer surface of said outer wall to prevent
displacement of said bushing structure.

oOL SCHWARTZ.
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