Jan. 13, 1953 R. R. CUDY . 2,625,055
| AXLE HOUSING
Filed March 2, 1948 2 SHERTS——SHEET 1

| ST —— ==
/3
/
[
R
=3
M
e W e T o -l= |

INVENTOR,
T=lp 77 C2e ey

BY .
Y, W?/é/m‘

~
H_&] - 5 . T TOFNEYS,




Jan. 13, 1953

Filed March 2, 1948

R. R, CUDY
AXLE HOUSING

2,625,055

2 SHEETS——-SHEET 2

A
o Y AR
_— /é .

INVENTOR,
STl TT ey

ST TN,




Patented Jan. 13, 1953

2,625,055

UNITED STATES PATENT OFFICE

2,625,055
AXLE HOUSING

Ralph R. Cudy, Detroit, Mich., assignor to Chrys-
ler Corporation, Highland Park, Mich., a cor-

poration of Delaware

Application March 2, 1948, Serial No. 12,584
(CL 74—607)

_ 1 Claim.
1

This invention relates to an improved axle
housing.

More particularly, the invention pertains to
an improved housing for the differential and
driving axles of a motor vehicle.

One of the main objects of the invention is to
provide an axle housing of this character which
has a main body portion that consists of two
integral sections having a single seam therebe-
tween. . :

Another object of the invention is to provide
a two-section axle housing body portion which
has a seam located ab substantially the largest
transverse section thereof.

A further object-of the invention is to provide
an axle housing of this kind in which the wall
thickness is reduced at those sections which are
of largest peripheral dimensions.

Another object of the invention is to provide
an improved axle housing body portion which
comprises two abutting welded together sections
having integral portions joined together and
extending across the central part of the housing
to take the place of one of the separate cap
structures heretofore conventionally employed
in axle housings of this kind.

An illustrative embodiment of the invention is
shown in the accompanying drawings, in which:

Tig. 1 is a side elevational view of a piece of
tubular stock from which one of a pair of identi-
cal complementary axle housing sections may be
formed in accordance with my invention.

Fig. 2 is a sectional view of a forming die illus-
trating an initial forming operation upon a piece
of tubular stock by which an end and inter-
mediate portions of the stock are reduced in di-
ameter. c

Fig. 3 is a side elevational view showing the
stock ina further stage of formation as it ap-
pears - following the operations illustrated in
Fig. 2. - .

Thig. 4 is an end view of the stock shown in Fig.
3 taken on the line 4—4.

Fig. 5 is a side elevational view, partly in sec-
tion, of dies for forming the reduced end of the
stock to substantially its final shape and for
initially expanding the opposite end of the stock.

Fig. 6 is a side elevational view showing the
piece of stock in the form to which it is shaped
by the die forming operations shown in Fig. 5.

Fig. 7 is an end view of the piece of stock shown
in Fig. 6 taken on the line T—1T.

Wig. 8 is a plan view, partly in section, of the
partially formed half axle housing blank show-
ing & punching operation which is performed on
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it following the die forming
in Fig. 5. .

Fig. 9 is the side elevational view, partly in sec-
tion, of a pair of dies for expanding the punched
end portion of the blank and showing a blank
in position to receive this expanding die about
to perform.operation.

Fig. 10 is a side elevational view of an axle
housing blank which is mainly completely formed
and ready to be trimmed for length.

Fig. 11 is an end view of the blank shown in
ig. 10 taken on the line ti—{1 of Fig. 10.

Fig. 12 is a sectional view of a set of trimming
dies and showing a trimming operation being
performed on the blank illustrated in Fig. 10.

Fig. 13 is a side elevational view similar to Fig.
10, but showing the half axle housing section
trimmed for length. ]

Fig. 14 is a plan view of the structure shown in
Fig. 13.. . . .

Fig. 15 is a fragmentary sectional view dia-
grammatically illustrating. a forming operation
and dies by which the marginal portions of the .
metal surrounding an opening in one side of the
blank is initially formed toward a double thick-
ness state. : : : :

Fig. 16 is an end view of the half axle hous-
ing construction shown in Fig. 14 showing the
results of the operation illustrated in Fig. 15.

Fig. 17 is a fragmentary sectional view' dia-
grammatically showing an operation and dies
by which adjacent marginal portions surrounding
the opening are brought into superimposed rela-
tion to form a flange of double thickness.

Fig. 18 is an end view similar to that shown
in Fig. 15, but illustrating the metal around the
opening of the bell shaped end shaped to its
final form. o )

Fig. 19 is a side elevational view of two com-
pleted half axle housing sections welded together
in abutting end to end relationship.

Fig. 20 is a plan view, partially in section, of
the housing assembly shown in Fig. 19, )

Tn Fig, 1 of the drawings is illustrated a piece
of tubular stock, generally designated by the nu-
meral i, from which one of the two identical sec-
tions of the body portion of the improved axle
housing is formed. The tubular stock which is
first subjected to a die forming operation by the
die members 2 and 3 by which one end portion &
of the stock is reduced in diameter, the other end
portion 5 being allowed to remain of its initial
diameter. In this operation a frusto-conical in-
termediate portion 6 is formed between the
small and large end portions 4 and 5, respec-
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tively. The reduction of the end portion 4 and
the formation of the conical intermediate section
§ may be affected in any conventional manner,
such as by forcing the tubular stock endwise
through die members having appropriate pas-
sages for forming the tube. This operation may
be performed in a single step or in a series of
step of which Fig. 2 represents only one. The
final step of forming operation illustrated in Fig,
2 brings the tubular stock | to the contour and
relative dimension illustrated in Fig. 3 in which
it will be seen that the reduced end portion 4
extends throughout more than one half the
length of the blank illustrated in Fig, 3.  The
relative length of the reduced and enlarged end
sections 4 and 5, respectively, and the interme-
diate section 6 may vary depending upon the
proportions of the respective parts of the final
axle housing to be ultimately formed of the blank.

After the tubular stock | has been brought
to the form shown in Figs. 3 and 4, it is then
subjected to another forming operation which
may comprise one or more steps by which the
extremity of the reduced end portion is enlarged
to provide a bearing receiving chamber T. In
this operation, there is also provided a radial
flange on the free extremities of the reduced end
section 4. The operation perforined on the free
extremities of the end section 4 of the blank
shown on Fig. 3 may be produced by companion
die members 9 and {0 and a punch type of die
member {{ or in any other conventional man-
ner.

After formation of the chamber 7 and radial
flange 8§ on the left end portion of the blank,
as illustrated in-Fig. 5, the tapered intermedi-
ate section 6 and large end portion-5 of the
blank are formed to the confour-illustrated in
Figs. 6 and 7 by companion die members {2 and
13 and a male die member {4. Cavities of the
companion die members i2 and 13 and the male
die member {4 are so contoured as to provide a
flat side 15 on the left side portion of the blank
which extends from the right extremity of the
blank completely throughout the large erid por-
tion 5 thereof and throughout its intermediate
frusto-conical section 6. This flat side 15 lies in
a plane substantially parallel to the longitudinal
axis of the reduced section 4 of the blank and,
as shown in Fig., 8, it is substantially axially
aligned with the wall of the reduced end portion
at the longitudinal central section of the blank.
During the formation of the flat side wall 15,
the remaining portions of the large end por-

tion 5 and intermediate section 6 of the blank -

are held to curvilineal contour as illustrated in
Fig. 7 although the curvature may vary some-
what from true circular curvature toward ellipti-
cal formation. The transformation of the right
end portion of the blank from the contour shown
in Figs. 3 and 4 to that illustrated in Figs. 6
and 7 may be affected by -a single step or the
operation may require a plurality of successive
steps each producing gradually inereasing de-
parture from the contour shown in Figs. 3 and 4
to that shown in Figs. 6 and 7, depending upon
the wall thickness of the blank and the char-
acteristics of the metal of which it is formed.
~The flat side 15 is punched in the manner illus-
trated Jin Fig. 8 to produce a. teardrop shaped 7
openmg 16 therem The tail portion of teardrop
opening 16 merges with a split {7 which extends
through the right extremity of the flat wall, ‘The
punching operation may be performed in any
suitable manner such as by punch mechanism

10

15

20

30

40

60

4
comprising a male punch member (8 and a man-
drel 19, receivable in the right end portion of
the blank and which is provided with a suitable
opening 20 for accommodating the male punch
member (8 and the section of metal of the flat
wall {5 which is removed therefrom.

Following the punching operation illustrated in
Fig. 8, the entire end portion of the blank is
further expanded and this expansion is readily
accommodated by the aperture and split I6 and
{1 respectively which are provided by the afore-
mentioned punching operation. In this expand-
ing operation, the right end portion of the blank
is engaged by suitable die members 21 and 22
as illustrated in Fig. 9 and the male die mem-
ber 23 is inserted in the open right extremity of
blank as illustrated in this figure. The cavities
23’ and 24 of the companion die sections 21 and
22, respectively, and the male die member 23 are
so shaped as to spread the split {71 and open-
ing 16 and to bring the right end portion of
the blank to the scoop-like contour illustrated in
Figs. 10 and 11. The flat side of the enlarged
end portion of the blank .is preserved in flat
condition and the remaining perimeter of this
enlarged end portion is held to.a curvilineal con-
tour of desired shape and curvature.

As a result of the work performed on the right
end portion of the blank, ifs right extremity
‘becomes somewhat ragged and, in order to re-
move any irregularities present at this location,
marginal portions 25, indicated by dotted lines
in Fig. 10, are cut off by the cutting operation
illustrated in Fig. 12. . This may be accomplished
in any suitable manner such as by providing two
relatively shiftable mandrel sections 26 and 21
in the interior of the right end portion of the
blank and a cooperating cutting blank member
28- which shifts the mandrel section 26 during
3 shearing operation, while the main body por-
tion of the blank is suitably supported on an
enveloping rest 29, thereby shearing off the mar-
ginal portions 29 to produce a regular and square
extremity. Following the squaring of the right
extremity of the blank, the aperture 16 thereof
is enlarged by a punch 30 which operates in
opposition to a suitable support 3f provided in
the interior of the blank. This punching opera-
tion brings the aperture 16 to substantially semi-
circitlar shape, as illustrated in Fig. 13. Follow-
ing the above-mentioned punching and shearing
operations, the blank is in the shape and con-
dition illustrated in Figs. 13 and 14.

The next operation performed upon the blank
consists in bringing the marginal portions of the
flat wall {5 surrounding the opening -16 therein
into outwardly overlapping relationships with re-
spect to the adjacent part of the flat wall, This
is accomplished, as illustrated in Fig. 15, by in-
serting a pair of inner and outer die members
32 and 33 through the open right extremity of
the blank in order to engage them adjacent the
inner surface of the flat wall portion which sur-
rounds the opening (6. The inner die member 33
is then shifted outwardly with respect to the
opening, that is, leftwardly, as viewed in Fig. 15,
to bend a flange 34 which comprises marginal
portions of the flat wall surrounding the open-
ing 13 outwardly to a substantially parallel re-
lation to the axis of the opening 18, This is
accomplished By providing a die member 35 ad-
jacent the portions of the flat wall 15 which it
is desired to retain in an undisturbed condition.
The above described operation produces a flange
34 extending at substantially right angles to the
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flat wall portion i§ of the blank, as illustrated
in Fig. 16.

The flange 34 is thereafter rolled outwardly
toward a parallel relation to the flat wall 15 by
a conventional forming operation, and it is finally
pressed into superimposed relation upon the fiat
wall 15 by die members 36 and 31, as illustrated
in Fig. 17. This operation provides a rim, shown
in Fig. 18, of double wall thickness surrounding
the opening {6.

A pair of axle housing sections formed in the
above described manner are brought together in
axial alienment with each other, with the ex-
tremities of their enlarged ends preferably in
abutting relationships, and these two axle hous-
ing sections are welded together at their abut-
ting adjacent extremities, as illustrated at 38
in Fig. 19. The weld extends throughout the
entire perimeter of the abutting exfremities of
the axle housing sections and it is, therefore,
provided at the zone of maximum transverse
cross section of the axle housing. The main body
portion of the axle housing thus consists of two
integral sections joined by a single welded seam
which is located at a zone of the axle housing of
maximum outer dimension, thus providing struc-
tural rigidity at the joined portions of the axle
housing sections.

By uniting together two axle housing sections

in the above manner, a comparatively flat wall 3

is provided on one side of the structure at its
intermediate portion in which is formed a cir-
cular opening surrounded by a marginal portion
of double wall thickness. Opposite the circular
opening, provided by the semi-circular openings
16 at the respective axle housing sections, is a
lobe shaped wall which provides the banjo portion
of the axle housing. A cap or cover 39 having a
tubular sleeve 39’ for receiving a propeller shaft
(not shown) is provided on the flat wall portion
of the axle housing over the circular opening
therein. This cap has a radial flange 40 which
seats upon the flanges 34 of the axle housing sec-
tions, and the cap is removably mounted on the
main body portion of the axle housing by bolts
41 threaded in aperture 42 provided in the rim
of the double wall thickness which surrounds the
opening.

Since the main body portion of the axle housing
comprises only two sections, each of which is
entirely integral, and which are secured to-
gether by a single continuous welded seam, the
possibility of leakage of the housing contained
lubricant is greatly reduced and waste of metal
is avoided. Any reduction of wall thickness in
the structure resulting from expansion of lo-
calized portion of tubular stock from which it
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is formed occurs at various sections of the hous-
ing which are sufficiently large to compensate
for the strength decreasing effect of such wall
thickness reduction.

Although but one embodiment of the inven-
tion is herein shown and described, it will be
understood that various changes in the details
of construction materials and sequence of oper-
ations and steps employed may be made with-
out departing from the spirit of the invention.

Iclaim:

An axle housing including a bowl-like body
portion having oppositely disposed tubular arm
portions projecting outwardly from the body
portion, said housing comprising two comple-
mentary, integrally connected, axially aligned,
sections with each section being formed from
a single piece of tubular stock and having tubu-
lar outer end portions and adjacent, enlarged,
scoop-like, inner end portions, each enlarged in-
ner scoop-like end portion having an open end ex-
tending in a plane substantially perpendicular
to the longitudinal axis of said housing and a
flat side that extends in a plane substantially
perpendicular to the plane of said open end, the
flat side of each scoop-like inner end portion
having a semi-circular opening therein with the
material of the section around the periphery
of the opening reversely bent upon itself to pro-
vide a peripheral flange of double thickness and
each of said enlarged inner end portions also in-
cluding a side wall of substantially fragmentary
spherical contour located opposite said flat side,
and a single welded seam joining the adjacent
open ends of the enlarged inner end portions of
the two axle housing sections.

RALPH R. CUDY.

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date
1,887,494 MUITAY o emm e Nov. 15, 1932
1,926,353 Spatta oo Sept. 12, 1933
1,938,702 Kachel —ceeemeam Dec. 12, 1933
1,945,080 THhOMS e e Jan. 30, 1934
2,073,035 Urschel oo Mar. 9, 1937
2,148,714 Urschel oo Feb. 28, 1939
2,163,287 Wallace — oo Apr. 4, 1939

FOREIGN PATENTS
Number Country Date
24,539 Great Britain —ooccana- 1913




