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7'o all whom it may concern: - 
3e it knows that I, ALDEN L. PUTNAM, a 

citizen of the United States of America, re 
siding at Detroit, in the county of Wayle 
and State of Michigan, have invented cer 
tain new and useful Improvements in Meth 
oils of Forming Axle-Housings, of which 
the following is a specification, reference be 
ing had therein to the accompanying draw 
ings. s 
The invention relates to axle housings and 

more particularly to that type employed for 
rear or driving axles. It is the object of 
the invention to obtain a construction which 
may beformed of pressed metal, combining 
the advantages of the cast metal and sheet 
metal constructions as heretofore manufac 
tured, and also having additional advan 
tages as hereinafter set forth. 

in the present state of the art axle hous 
ings of one type are formed of pressed sheet 
aneta of uniform gage, but to secure the 
necessary strength reinforcements are re 
quired; for instance, the outer ends which airy the wheel-supporting bearings require 
reinforcement and it is also desirable to re 
inforce the central portini) which houses and 
supports the differential gearing. In an 
other type of structure the housing is formed 
of cast metai with the reinforcements inte 
gral there with, but this requires greate 
weight to secure the necessary strength and 
is otherwise less desirable in the pressed 
metal consia'iction. With the present invention the advantages 
of the two types are comined by forming 
the axle housing from a flat metal blank of 
varying thickness, the metal being distrib-l 
lated in a predeteriained mainer and then 
pressing this blank to the desired form. In this way the portions of the metal which 
are of greater thickness will form the de 
sired reinforcements which ai'e properly io 
'ated and the whole coastriction will be ill 
tegral with the increased strength of 
wrought metal over cast metal. 
in the drawings: - 
list 'as 1, it and are espectively : 

lai view ad side elevation of the original 
lial and a piai view after the first opera 
ii{i}; Fig. 2 is out it isli:;al section through 
in apparatus for perfor:ling, the first oper 

ation on the blank to vary the thickness of 
different portions thereof; 

Fig. 3 is a plan view after the Second op 
eration; 

Fig. 3 is an end elevation; 
Fig. 4 is a side elevation of the pressed 

half section of the axle; Fig. 5 is a plan view of the complete axle. 
The housing embodying my invention 

comprises two sihila Sections which are 
joined to each other along the longitudinal 
plane, preferably by welding. These sec 
tions A and A' have end portions B which 
are substantially semi-cylindrical in form 
but are provided with reinforcing ribs C to 
increase the strength thereof. The central 
portion D of the housing is enlarged to re 
ceive the differential gearing and between 
the central portion and the end portions are 
tapering portions E. The gage of the 
metal is varied in the several portions, be 
ing of greatest thickness in the end portions 
and at the center where the differential gear 
ing is housed and supported, while the taper 
ing portions between the center and the ends 
are of less thickness, gradually merging into 
the portions of greater thickness. 
To form this structure a flat blank is first prepared with the metal varied in gage and 

properly distributed to form the required 
reinforcements. This operation is illus 
trated in Fig. 2 in which a fiat bar of metal, 
shown in Figs. 1 and 1", is rolled between the 
rélie's F and G. These rollers have a lim 
ited oscillatory movement, inharted thereto 
by suitable means, such as the crank arms 
Hi, links i, connecting rod ' and actuating 
cranik J, the effect of such movement being 
to reciprocate the work between the rolls. 
The rolls are also variably pressed toward 
each other by suitable means, such as the 
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adjusting screw K, for moving the journals: 95 
of one of the rolls toward those of the 
others. The periphery of the rolls is also 
fashioned to produce in the blank an an 
nular bead L or other reinforcement at the 
same time that the letal is being thinned 100 
in other portions. Thus, as shown in Fig. 
it and Fig. 2, the blank after this rolling 
operation is elongated and widened in the 
(stion rolled, leaving end potions of the 

origin; thickness and width. Between the 
ceilier and thicker portions the gage of the 
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metal is gradually tapered, while at the 
center is formed the bead reinforcement Li, 
before referred to. 
The next operation upon the blank is illus 

trated in Figs. 3 and 3 and consists in fash 
ioning the end portions, preferably by drop 
forging, to produce semi-cylindrical por 
tions M with beads N or other reinforce 
ments. The blank is then pressed io fashion 
the fiat central portion thereof, forming the 
structure as illustrated in Fig. 4. Compile 
mentary half sections are then welded to 
each other as shown in Fig 5. 
What clain as my invention is:- 
1. The process of forming axle housings, 

comprising the forming of a blank of vary 
ing gage, drop forging the thicker portions 
of said blank to fashion the same, and press 
ing the thinner portions. 

2. The process of forming axle housings, 
comprising the rolling of a flat bai' to thin 
andwide, the central portion thereof leay 
ing end portions of original thickness and 
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width, fashioning said end portions by crop 
forging, and pressing the thinned portior. 

3. The process of fortning axle housings, 
comprising reciprocating a fiat bar bei, veen 
a pair of rols to thin and widen the central 
portion of Said bar. 

4. The process of forming axle housing 
comprising the reciprocation of flat bars 
tween rolls to thin and Widea the center 
portion thereof leaving tie end portions of 
original thickness and width, and the form:- 
tion by said 'ols of integrai i.einforcements : 
upon said bar. 

5. The process of forming axle housings, 
comprising the rolling of a fiat, bar to thin 
and widen the center portion thereof, leay 
ing end portions of original thickness and 
width, and the subsequent fashioning of said 
center portion and end portions to for re 
spectively a housing for the differential 
gearing and axle housing. 

In testimony whereof i affix aly signature. 
A.D.E. L. PUTAE. 
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