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This invention relates to a method of forning 
an axle housing, and is directed particularly to 
the formation of axle housings of the bando type. 

It has been contemplated to form an axle hous|- 
| ing from a piece of tubing by Slotting the central 

portion of the tubing, Swaging down the extend 
ing arm portions on opposite sides of the slotted 
portion of the tubing, expanding the slotted por 
tion to form a banjo frame, and then upsetting 

0 the ends of the arm portions to provide bearing . 
seats for housings of the full floating type, or to 
provide brake flanges and internal bearing seats ? 
for housings of the passenger car type. 
One of the traain disadWantages encountered in 

ng previous processes with which I am familiar, has 
been the power required to swage the.arms of the 
housing' doWn to' the proper wall thickness with 
out producing distortion of the "housings. The 

. SWaging. operation is costly and requires consid 
??0 erable power. However, it is a necessary part of 

the proceSS since the original ttube thickness has 
heretofore been such that thickerning of the arms 
is eSSential in order to provide adequate strength 
and rigidity. ' Such a process is generally dis 

9b closed in Reissue Patent, No. "20.103, issued'Sep- ' 
tember 8, 1936, to George Spatta. · 
The present ºr irawention contemplates a de 

parture from this process in that the swaging 
step is 6elirninated, and the original tube has a 

3) wail thickness equal to , the wall thickness re 
quired in the arm portions after the housing has 
beeta formed. ? 

One object of the present invention is to form. 
ara axle hot3sing of this type by fdattening and 

35 sijaultaneously reducing the wall thickness of the 
cerntral portion of a tube, then expanding the 
fiattexaed portion to form a banjo frame. 

Another' object of the present inWention is to 
· form from? ?? tubular: blank' of a wall thickness 
40 subst:3raíially equal to the wall thickneSS required 

in the arrns of the finished housing, a filattened 
.. central portion by means of rolls or a press, the . 
defandrag edges of thds. portion being opened for 
reception of a spreading die which then operates 

45 to produce the ''bando frame. ? 
The present invention is distinctly advanta 

geous in allowing the.use of a tube of the required 
wat thickness which, during the formation of 
the banjo frame, is thinned at its central portion 

50 to a wall thickness corresponding to that required 
. for the frame without any Substantial elongation 
of the blank, and without requiring any Swaging 
operations for reducing the , diameter and in 
creasing the wall thickness of the arm portions 

? 55 of the housing• ^ 

“? Figure' '4 shows 

Other objectS and advantages .of the present 
invention will appear more fully, from the fol 
lowing .detailed description of the invention 
which, taken in conjunction with the accompany 
ing drawing, will disclose to - those skilled in the 
art the particular manner in which the axle , 
housing of the present invention is formed. 
In the drawing: ~ 
Figure 1 is a perspective wiew of the blank em 

ployed in the preseat process; ? 
Figure 2 is a, Wiew showing the blank after the 

flatitening .operation; ? ~ 

* Figure 3 is a wieW 'corresponding to Figure 2 
with the defining edges of the filattened.portion 
sheared of preparatory to the spreading , oper 
ation; · ? * • .. '' 

the initial spreading of ' the 
filattened portion; . • 
Figure 5 shows the first sprcading operation 

for forming the banjo frame; ? 
Figure.6 is a plan wiew partly in section show 

ing the completion of the banjo portion of the 
housing; ~ ? ~ 

Rigure T is a side eleWational wiew of the hous|- 
ing of Figure 6" finished to provide a housing of 
the full floating type; and 

* . Bigure 8 shows the housing of Figure 6 finished 
to proWide a paSSenger car type of housing.' 

Referring now · in detail to the ' drawing, the 
blank || 'shown in Figure 1 is preferably formed 
from seamless tubing or the like, and has a wall 
thickneSS substantially equivalent to the final 
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thickness required for the arm portions of the . . 
housing. The diameter of the blank corresponds 
to the diameter required in the finished arm por 
tions. · • ^ 

1If desired, the blank 5 can be formed from fiat 
Sheet stock rolled into tubular form ' and welded 
|longitudinally, , as disclosed in the patent, to 
1Habicht, No. 190,231, issued August 14, 1934. 
The blank 5 is first, Subjected preferably · to a 

transverse rolling operation, akthough a press 
may be enployed, which produces the fiattened 
.central Section 6 intermediate the extending arn 
portions , the portion 6 being elongated trans 
wersely of . the axis of the blank and being sub 
Stantially, filattened into two parallel adjacent; 
surfaces. ' the shape of the rolls or press heads 
employed in this operation will determine the 
particular shape of the portion 6, but it is de 
sirable that this portion é be of such a transwerse 
width as to be capable of forming the banjo 
frame when spread laterally by means of 'suit 
able des, in other words, the width must be such 
that the web portion of the bando, as well as the 
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?o 'fhanges which, are turned in at opposite 
edges of the web, can be readily forned from this 
portion. ' ~ ~ 
' After the formation of the filattened portion, 
whether by rolling' or by the use of a , press, the 
|blank 5 may be subjected to a shearing Oper= 
ation which shears of the defining edges of the 
fdattened portion 6, as indicated at é in ligure 3. 
This provides a slotted .opening at the opposite 
extremities of the transverse filattened portion 
and insures proper separation of the two adda= 
cent portions of the blank when the spreading 
die is introduced therebetween. By the filatten 
ing operation shown in Figure 2, the wall thick= 
ness of the flatterned portion is reduced since the 
wall thickness of the banjo portion of the frane 
need not be as great as that of' the arn portions 
and, by this thinning or reduction in. wall thick 
ness, a greater surface area is provided in order ? 
to produce the greater cubical or wolumetrical 
displacement, when the barajo frame is forned. 

It .. may be desirable, · in order to facilitate 
spreading of the filatterned portion, to first pass 

' a punch longitudinally through the blank in or 
der to slightly open the slotted portionS 8 of the 
flattened portion 6 of the housing. ' 'This step is 
illustrated in Figure 4 in which the bullet-shaped 
punch !0 is passed longitudinally through the 
housing to spread the central fiattened portion 
6 slightly outWardly and t0 Spread apart the 
Sheared edges 8 as indicated at 9, forrning a pre 
liminary slot, which receives the head of the 
Spreading die. The paSSage of this puncha 
through the · blank also '; produces the slightly 
rounded spreading portion 2 centrally in the 
fiattened portiona 6 of the blank, thereby initially 
forcing part of the metal outWardly so that upon ? 
further Spreading, not as much metal will be 
mowed. This step, however, is optional as the 
fdattening may be so controlled as to produce 8n 
initial spread opening after the shearing oper 
ation shown in Figure 3 without the use of the ' 
punch shown in Figure 4. 
The Subsequent Spreading operations to pro= 

duce the banjo housing correspond generally to 
those shoWn and described in the patent to 
Spatta, No. 1.925,850 of September 5, 1933. This 
Spreading operation , results in a substantially 
cylindrical' central portion {8} being formed in 
the housing, hawing the defining edges Ö 'spread 
apart as shown, and haWing the defining.Wall sur 
faces extending substantially parallel to the axds' 
of the opening. After the central portion 6 
has been spread into the form shown at f3 in 
Figure 5, the: final Spreading ' operation is per 
formed by means of . Suitable dies, as shown in 
1Figure 6, in which the housing is held between a 
pair of gripping dies lé and l9, and internal die 
members l6 are spread outwardly by the d'e 
head IT to force the portions l3 of the housing 
into semicircular forma and at the same time, 
bend ower the upper and lower edges 8 to form 
the banjo edges (8 defining ? the banjo opening 
and terminating the web portion of the banjo 
frame. This is also shown in the Spatta patent; 
referred to abowe. 
After the banjo frame has been formed with 

the defining fianges l8 thereabout, the throat 
portions of the housing which join the banjo to 
the arm portion i and which are indicated gen 
erally at , f9, are straightened in any : usual or de 
sired manner, and the fianges are then fiattened 

, and trued up to complete the formation of the 
central portion of the housing. 
With a housing of the type shown in Figure 6, 

edither a full floating housfng or a passenger ca4r' 
type of housing can be produced. If a full float-- 
ing type of housing is desired, the ends of , the 
arn portions I are upset or swaged to forn the 
bearing seat_portions 20 and 22 for receiving. the 
hub of a wehicle wheel or the like, · which is 
adapted to be rotated by axle Spindles extending 
through the arma portions 't to a ' differential as= 
sembly 'carried in the bando frame l9. This 
swaging operation for forning the bearing seats 
nsay be ·as described in detall in the Mogford & 
Spatta, patent, No. 1.978.685, of October 30, 1934, 

' and is not pertinent to the present invention. 
If desired, the housing may be of the passenger 

car type showra in figure 8, in which case, the 
ends of the arm portion. I are subjected to end 
wise upsetting to form enlarged thickened bear 
ing seat portions 2é, and raddally extending 
thickened annular flanges 24 as described in de 
tall in the Spatta. 'redssue patent; referred to 
aboWe. The type of housing to be · Subsequently 
formed, after the bando has been . produced in 
accordance with the present inWention, may · be 
warried as desired, and it is to be understood that 
the present invention is directed particularly to 
the method. of forming the banjo portion of the 
housing regardless of the type of housing to be 
ultimately produced. ? 

I am aware that Warious changes and modi 
'fications' may be made in the particular process 
without departing from the uraderlying principles 
thereof, and I therefore 1ratend to limit the in 
wention only as defined by the scope and spirit 
of the appended cladmas. ? * 

| clain: 
1.' 1In the method of making a bando type axle 

housing, the nowel steps which comprise pro-- 
widing a fubular blank, fdattening the central 
portion of the blank · transversely to provide a 
central substantially planar double walled sec 
tion hawing tubular .. arns projecting oppositely 
therefron, and forcing the two walls of said sec 
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tion apart into oppositely facing channel shaped ? 
portions for completing a cylindrical banjo frame 
at the center of the blank having its axis nornal 
to the axis of said arms. ~ 

2. In the method of forming an axle housing, 
' the nowel steps comprising providing a tubular 
blank of uniforn wall thickness, transversely 
rolling the central portion of said blank to re 
duce the Wall thickness thereof and flatten the 
Same into a substantially planar double walled 
Section, and subsequently spreading said fat 
teraed wall portions apart into a substantially 
circular differential housing frame. 

. 3. In the nethod of forming an axle housing, 
the nowel steps comprising providing a tubular 
blank of uniforn wall thickness, transversely 
rolling. the central portion of said blank to re 
duce the wall thickness thereof and flatten the 
Sane, shearing of the opposite defining edges of 
Said filattened portion, and spreading said flat 
tened portion into a substantially circular banjo 
frame. ~ 

4. In the method of forming an axle housing, 
the nowel steps conprising providing a tubular 
blank · of uniforn wall thickness, transversely 
rolling the central portion of said blank to re 
duce the wall thickness thereof and filatten the 
same into a double walled planar portion, 'sepa 
rating said walls along their lateral edges, and 
Subsequently spreading sald walls by internal 
expansion into a Substantially circular differen 
_tial housing frame. ? 

5. The method of forming an axle housing of 
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the banjo type from a tubular blanc of uniform 
wall thickness and . of a diameter equal to the 
diameter of the arn portlons of the finished hous|- 
ing, which comprises flattening the central por 
tion of said, blank, renowing the lateral defining 
edges of the filattened portion to forn .. separate 
planar Walls, Spreading the Walls of said filattened 
portion apart sufficlent to define, a transverse 
operating therethrough, and subsequently forning 
S8aid. portion into · a circular · differentlal housing 

" frame of reduced wall thdckness. 

19 

6. The method of forming an axle housing 
which comprises prowiding a tubular blank of a 
length equivalent to the length of satd housing, 
rolling the central portion of said blank to flat 
ten and transwersely extend the walls of said por 
tion, shearing of the opposite defining edges of 
sadd flattened portlon, and spreading the walls 
of said portion apart to define a circular flanged 
differential frame. 

'. The method of forming an axle housing 
from a tubular blank which comprises filattening 
the central portion of sadd blank, simultaneously 

| transwersely elongating the walls of said portlon 
and reducing the thickness thereof, shearing oft 
the opposite folded transwerse' edges of sald futat 
tened portion, preliminarily spreading the longi- " 
tudinal central portlon of Sadd filattened portion, 
spreading the flattened walls apart into opposed 
substantially send-cylindrical portions, forming 
Sald last-narned portions into a circular flanged 
bando frame, and swaging the ends of sadd blank 
to forun bearing seats thereon. 

8. The method of forning an axle houping 

833 
fron a tunbular blank which comprises filattening 
the central portion of sadd blan, simultaneously 
transwersely elongating the walls of said portion 
and reducing the thickness thereof, shearing of 
the opposite folded transwerse edge of Sadd filat8 

• tened portion, prellindnarily spreading the longi 
tudinal central portion of sald flattened portion, ' 
spreading the friatterned walls apart into opposed 
substantially end-cylindrical portions, forning 
said last-named portlons into a circular flanged 
bando frame, and upsetting the ends of said blanc 
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to forn enlarged bearing seat portlons terminat- ' 
. |ing in radially extending annular flanges. 

9. In the process of forning an axle housing 
from a tubular blank, the steps comprising flat 
tening the .. central portlon of sadd blank to pro= 

.. duce a double walled substaratially planar sectlon, 
passing a punch longitudinally through the blank 
to produce an initial spreading apart of said walls, 
and subsequently spreading the walls of sadd 
filattened portlora apart to form a circular differ 
ential housing frame internedItate the ends of 

· said blank. ~ 10. in the process ot forming an axle.housing 
fron a tubular blank, the steps conprising fiat 
tening the central portion of sadd blank, shear 

. |ing of the folded opposite defining walls of sadd 
filattened portion, passing apunch longitudinally 
through the blank to produce an inltial spreading, ' 
and subsequently spreading the alls ' of gadd 
flattened portion apart to form a circular bando 
frame internediate the, ends of sald blank. 

JosP . GrrrG. 
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