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To al vlo t it may concern: - 
tiown that I, CHARLEs M. WALEs, 

of the United States of America, 
lent of the city, county, and State 

a cit 
and 

5 of Ne 
useful limprovements in Methods of 

Making follow. Car-Axles. of which the following is a specification. 
MS inseihtion relates to a novel method 

10 for making hollow axles for railroad cars and the like. . . as: . . . . . 

The apparatus described hereinincon 
y co-pending application Se 

- 459,819; filed October 28th, 
190S, from which this application is divided. The Ölject of my invention is to provide 
an economical and effective method for 
making hollow car axles, by means of which, 

20 both on accolint of the distribution of the metal and the treatment it undergoes, superior strength, uniformity and economy 
of material are attained. . . . . 
My invention consists in the various steps, 

25 severally and combined, which are herein 
after described and pointed out in the 
clailis. . . . . . . . . . 

In the drawings accompanying and form ing a part of this specification, Figure 1 
30 repres 

axle, is to be formed; Fig. 2 a section through dies in which the 
preparatory to performing the first step; 
Fig. 3 a similar section at the end of the 

85 first step;. Fig. 4 the same at the end of the 
Second step: Fig. 5, a section through a 
second set of dies in which a partially 
formed axle is placed preparatory to the 

y " ' - - 

ork, have invented certain new are removed and large imperfections which 

sents in section a billet of which the 
illet is placed 

with my method, is described and 

third sep; Fig.6 represents a section cor 
40 responding to Fig. 5, after the third step 

has been performed; and Fig. 7 the same at the end, 
Saud 9ieprese v. - . 

side view of the finished axle forging. 
The reference characters are used in the 45 

of the fourth and last step. Figs. 
present, respectively a section and 

salue sense throughout the drawings and the specification. 
Nunerali represents the billet out of 

proved method. It is preferably cylindri 

55 ?t has a str 
: * : ; : . . . . . is .i. 

which the axle is to be made by my im 
calin, form and 9fallength somewhat 

han, the finished axle,anda, di ially; equal to the diameter: 

through it. This hole is preferably pro 
duced by drilling, because in this way small 
imperfections in the metal which are gener 
ally to be found at the center of the billet 

60 
would impair the strength of the axle may . 
be more readily discovered. My invention 
is not, however, limited to any particular : 
method of forming the hole in the billet, ... . 
and any other method such as piercing the 65 
billet while hot, by forcing a plunger 
through it, may be employed. . . . . . . 
The preferred first step. Figs. 2 and 3 in 

my improved method consists, after the bil 
let has been properly heated, in transversely 
expanding the hollow billet progressively 
from its ends to points near the inner ex 
tremities of the wheel seats, by means of 
pressure exerted upon the interior of the 
E. ... This I prefer to accomplish by 
simultaneously forcing into each end of the 
hollow billet the manirels 3 having tapered 
ends adapted to enter-the hole 2 and straight 
cylindrical portions back of said ends, said 
tapered ends being of a length about equal 
to half the distance between the inner ex 
tremities of the wheel seats, and said straight portions reaching in to a point 
near the inner extremities of the wheel 
seats. For this operation the billet may be. 
held in any suitable manner which will pre 
vent its buckling and permit its expanding 
as above described. I prefer, however, to . 
place the billet in the matrix dies 4 which . 
make when closed a chamber in the form 90 
of a surface of revolution having its least 
diameter at the central portion 5 substan 
tially equal to the original diameter of the 
billet 1, and increasing gradually from the 
central portion to the enlarged portions 6 
for the wheel seats of the axle, and then de 
creasing outside of said enlargements in 
short tapered portions to cylindrical por 
tions, which project beyond the ends of 
the billet and form guides for the shoul 
dered heads "8 of the mandrels 3, the pur 
pose of which will be more fully herein 
after explained. . . . . . . . 
The second step Fig. 4 consists in still 

further expanding the billet or partially 105 
formed axle forging at the wheel seats by 
bringing pressure to bear on its ends, while. 

70. 

75 

80 

85 

95 

100 

u IV;Y. 23 y Vau, alto, the diameter at the same time maintaining the pressure 
)f the finished axleiaits, contral portion, upon its interior. This step I prefer to ac: 

aight cylindrical hole.2.formed complish by means of the matrix dies and 110 
: ; ; ; ; ; ; . . . . . . . . . . . . . . . . . . . . . . ; 

  

  

  



2 988,849 

arlors above described, in conjunction with 
shoulders 8, eithersecured to said. arbors or operating independently. 
The third step Figs. 5 and 6 consists in 

are held rigidly, thus bringing pressure to 
the openings in the ends of the journals 
thereby compressing the metal of the ends 
lear simultaneously against the ends and 

5 placing the partially formed axle in hold of the journal, reducing the length of the 70 
ing dies which are of such length as to per- axle and causing the metal in the chambered 
mit so much of the ends of the axle as is portions 15 of the dies 13 and 14 and the 
required for the journals to project beyond limetal included in the space between the 
the ends of the dies, and then partially form- mandrels 17 and the journal forming por 

10 ing the collars at the ends and reducing the tions 14 of the segmental dies to completely 75. 
external diameter between the collars and fill the space included between the segmen 
the wheel seats by causing external pressure ital dies, the mandrel and the shoulder, and 
to bear upon the cylindrical exterior of said at the same time causing a thickening of 
projecting ends, during which I prefer to the walls of the journal where it joins the 

15 limit the closing of the openings in the ends wheel seat. S() 
by inserting therein taper mandrels. Having thus described my invention what 
The fourth and last step Figs. 6 a. i con- I claim is: 

sists in completing the formation of the 1. The herein described method of form 
collars, at the ends of the axle and thicken- ing journals on the ends of hollow axles 

20 ing the walls of the journals where they join which consists in holding the partially. 85 
the wheel seats, by bringing pressure to bear formel axle between the journals in holding 
simultaneously against the ends of the jour- lies, inserting taper mandrels in the open 
inals and the opening in the ends, while the ings of the ends of said axle to limit the re 
exterior of the journals is confined and pre-duction of the openings of, said ends, caus 

25 vented from expanding. ing journal follning dies to close upon the 90 
In carrying out the last tWO steps ( o - projecting ends of said axle and then fore 

erations, I provide holding dies 10 and il ling sail taper mandrels, and shoulder's ill 
which are inade to fit that part of the axle connection there with, inwardly. While said 
between the outer extremities of the wheel journal forming dies are held rigidly against 

30 seats so that the ends of which the journals the exterior of said journals, to increase the 95 
are to be formed project beyond the ends of thickness of material at the junction of the 
said dies. At the ends of the dies 10 and 11, whec seats and journals. . . . . . . 
I arrange segmental transversely movalle ; 2. The herein described method of form 
dies 12 and 13. These consist preferably of in hollow axles which consists in placing 

35 three or more segments adapted to be moved a hollow billet in a natrix die haying wheel 10i) radially. Each segment is provided with a seat enlargements joined by sections taper 
cylindrieal portion 14 of proper curvature | ing from said wheel seat enlargements to it 
to form the journal proper and a cylindrical single diameter at the center, expanding 
portion 15 of larger radius to permit the said billet to a larger diameter progressively. 

40 forming of the collar. I also provide a fron its ends to points near he inner ex- (1.5 
plunger 16 having a tapered mandel 1 and tremities of the wheel seats, by means of 
a shoulder 18. The shoulder. 1S is adapted pressure exerted upon the interior of the 
to fit the cylindrical portion 15 of the seg- billet, and still further expanding said billet 
mental dies when the latter are closed. The at the wheel seats by pressure exerted against 

45 ends of the unandrels 17 are of less dial eter the ends of the billet. 
than the openings 19 left by the mandrels 3. The herein described method of form 
3, while that part of the mandrel nearest the ing hollow axles which consists in placing 
shoulder 18 is preferably of somewhat larger a hollow billet in a matrix die having wheel 
diameter than said opening, the shape of seat forming enlargements joined by Sec 

50 the mandrel being such as to give the re-tions tapering from said wheel seat enlarge- i. 
quired varying thickness to the walls of the ments to a smaller diameter at the center, 
journal between its junction with the wheel and journal extensions beyond said wheel 
seat and its end. After the partially formed seat enlargements of less diameter than said 

y axle, or billet has been Nick in the holding wheel scut forming enlargements and , 
55 dies, the tapered mandrels 17 are inserted to greater diameter than said center, expand- 120 

a point where the diameter of the mandrel ing said billet to substantially the diameter 
will just about equal the diameter of the of said journal extensions progressively 
opening. 19 in the end of the axle, the seg- from its ends to points. near the inner ends 
mental dies 12 and 13 are then caused to of the wheel seats, by means of pressure ex 

60 close;-down upon the ends of the axle to erted upon the interior of the billet, and still 25 
shape the ends to the requisite diameter for further expanding said billet at the wheel 
the journals and to partially form the col-seats bypressure exerted against the ends 
lars at the extreme ends of the axle. Thé of the billet. . 
mandrels l and the shoulder's 18 are then 4. The method of making hollow axles 

65 forced inwardly, while the dies 12 and 13 which consists in forming a straight cy-130 
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ing said billet to a larger diameter progres-portions of less diameter than said whee 
'sively from its ends to points near the seat forming portions, and greater than the 45 

which consists in forming a hole longitu 
30 

wheel seat enlargements joined by sections 

15 
means of pressure exerted upon the interior 
of the billet progressively from its ends to 
points near the inner extremities of the 

20 - . . . . . . . . 

placing a straight hollow cylindrical billet 
in dies, forcing a mandrel having a taper 

25 

withdrawing said mandrels and placing 
30 

dies to close down upon said projecting 
ends, and then forcin 

35 

40 

to a smaller diameter at the center, and ex 

- into the opening in said billet to expand said 

ends thereof to project beyond.the ends of 

billet. 

ing hollow axles, which consists in forming 

of pressure exerted upon the interior of the 

dinally through the center of a billet, plac 
ing the hollow billet in a matrix die having 
tapering from said wheel seat enlargem ts 
panding said billet in said die to a larger 
diameter from its ends, to points near the 
inner extremities of the -wheel seats by 

wheel seats. . . - - - - 
6. The herein described method of pro 

ducing hollow car axles which consists in 

end and a straight portion back of said end 

billet into conformation with said dies, 
said billet in holdin 

said holding dies, causing journal forming 

g a taper mandrel into 
and a shoulder against the ends. of said 

7. The herein described method of forth 
a straight-cylindrical hole through a 
straight cylindrical billet, placing said bil 
let in dies having a diameter at the center 
substantially equal to the diameter of said 
billet and having wheel seat forming por 

g dies' which permit the 

... 'back 
inner extremities of the wheelseatsby means E. at said cehter, forcing mandrels 

5 y 
billet. . . . . . . . . . . . . . . 

5. The method of making/hollow axles: 
hasing taper ends and a straight portion 

of said end, into said hollow billet, and forcing shoulders against the ends 
thereof: to cause said billet to expand into 
conformation with said dies. . . . . . . . 
... 8. The herein described method for 
thickening the walls of the journals of a 

8 . . 

lindrical hole through a billet and expand- . tions of enlarged diameter and end formin 

56. 

hollow, axle where the journals join the 
wheel seats, which consists in confining the 55 
exterior of axles at the journals between . 
idies and forcing into and against the ends. 
of said journals shouldered taper man 
drels having ends of less diameter than the . openings in the journals. 

9. The herein described method of form 
ing-hollow axles which consists in placing 
a straight cylindrical billet having 

dies, expanding said billet to fill said dies 
E. forcing tapered mandrels into the ends 
the reof and causing a thickening of the 
walls of said axle where the journals join 
the wheel seats by confining the exterior of 
said journals and forcing shouldered taper 
mandrels having ends of less diameter than 

a 
straight cylindrical hole therethrough in 

65 

70 

the openings in the journals into and 
against the ends of said axle, whereby the 
opening in the said axle at the junction of 
the journal and the wheel seat is reduced 75 
and the thickness of the wall at this point . 
is increased. . - 

In testimony whereof, I have signed my 
name to this specification in the presence 
of two subscribing witnesses. 

. . . CHARLES M. WALES. 
Witnesses: . . . - 

FiORENCE J. WALSFI, p 

ERNEST MILLER. 

  


