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THOMAS E. MURRAY AND THOMAS E. MURRAY, JR., OF BROOKLYN, NEW YORK.

CRANK SHAFT AND METHOD Oi‘ MANUFACTURE.

Application filed January 25, 1924. Serial Wo. 688,405.

In a previcus application No. 578,558, we
have described and illusirated certain  im-
provements in crank shafts, and methods of
manufacture, for automobile motors and

& similar internal combustion engines and ap-

. plicable also to other shafts hwmo a por-

‘tion or portions offset.

The preaunt application is in part a divi-
sion thereof and includes also celtam modi-

19 {flcations.

The accomp‘mymo drawings
.embodiments of :the invention.

Fig. 1 is a side elevation, partly in sec-

tion of & shaft;

Figs. 2 and 8 3 are sections of the same :on
the corlespondlno lines of Tig. 1;

Fig. 4.is a perspective view ot abuilt-up
seomont used in making another shaft;

Blo 5 is a cross-section of a shaft formed

20 b two such segments; the plane of section
being 5—5, Fig. 4;

I‘Lg. 6 is a pelspectlve of a segment simi-
lav to Fig. 4 with a different styl(, of rein-
J'ovcement

Figs. T and 8 are cross-sections of a pair
of such segments on the correspondmo lines
of Kig. 6;

I‘19, 9 1s a cross—sectmn of the finished
shaft on the line 8—8 of Fig. 6;

80 Tig. 10 is a side clevation of the segment
of Fi ig. 6 with another style of reinforce-
-ment;

Tlos 11 and 12 are perspective views.of
segments of another style.

Referring to the embodiments of the in-
vention 1llustrmed the shaft has axial end
bearing portions 1 Wlth short erank portions
2 connectmo the end bearing poﬂnons with
short offset bearing pmtxons 3, each for a

¢ single connecting rod of the engine. Trom
the portions ‘3, crank p01t10ns 4 connect

,illustrate

13

25

15

i

with an offset central portion 5 of a length.

to accommodate the two central connectmo
rods. The bearing portions are circular in
cross-section as shown in Fig. 3. The crank
portions, however, are pleferably oblong in
cross-section as shown at Fig. 2 with their
shorter sides extending lencrthwme of .the 2
shaft, and their longer s1d°s eﬁendmg Cross-
wise. -On one or Iboth ends of the shaft
there is an.end flange 6 for. couphncr it to the
transmission or other part. For applvlno

the flange it may be-provided with.a project- ¢

ing portlon 7 which is.embraced between:the ;

58 two segments of the portion 1.0of the shaft;

%0 that the . weldmg of -these secrments, as - |

hereinafter described, will hold the flange
firmly in place.

The shatft is hollow, ube opemno in the
center preferably (thouoh not necessarily)
extending from end to end through the sever-
al crank: portwm and bearing portlons “The
making of the sb‘llt hollow “has substantial
advantaoes It 1s easier to keep cool. It
can be made lighter, for the same strength,
than the common forged . stecl shaftq
Counterbalancing WGIOhtS of lead or other
heavy material “can be placed  inside the
shaft. ' It can be easily libricated by means
of holes through the bearing ro;t;onn con-
veying to the surface a pmtwn of the oil
cireulated inside of the shaft. The hollow
construction also permits 1‘emfoxcement on
the inside, leaving the external chvuenslons
the same, which is partlcularly important for
the beallng portions. -This matter of rein-
forcement is very important and we have il-
lustrated seve eral different methods of rein-
forcing.

The present invention provides also a very
economical method of manufacture from
sheet’ metal bent to form segments and
welded together along their edaeg

For the s shaft of Tlo 1, segments are used,
the edges of which are in the plane passing
thr(mOh the centers.of the several bearing
pm tmns. this plane being indicated in Figs
2 and 8 by the dotted hnes 8. In 10n01tu-
dinal shape such segments will conespond
with the elevation, of ¢ the shaft in Fig. 1. The
offset portions are bent tmnsverqely to the
deep channel shapes of Fig. 2. The hearing
portions are bent to cireilar segments, I‘m
3. The two comnlement‘u‘v sections are then
brought tooether with their edges abutting
and welded along the edges.

The oblong cross- Sectmn of the arms, with
its greater chmensmn transverse to the axis
of the shaft, gives increased efficiency. - The
present method of construction permits of
the shaping of the parts in this or other dc-
sived shape with the greatest efficiency.

Vamous methods of Weldlno ay be used

for emmple, ordmary arc welding or
rLcetvlene flame welding. We prefer, Tow-
ever, to use ‘the method of the Murray Re-
issue Patent No. 15, 466 of October 1051922,
in WhlGh, v
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tates the strengthening of the shaft through-
out its length or at desired points by various
inside reinforcements. For example, rein-
forcing tubes 9 may be embraced between the
segments of the bearing portion 5, and simi-
lar tubes within the other bearing portions.

‘A second method of reinforcement Is indi-
cated in Fig. 2. In the butt-welding of the
two segments together, a certain excess of
metal is extruded on the inside forming a
rib 10 extending over any desived Ienotn
The welding operation can be so controlled
as to 1efruhte the quantity and location of
this extruded metal. Thus the section will
be of the normal gage of the sheet metal used
throughout the. prmmpal parts of the pe-
lehelv, with integral reinforcements of ex-
tra thickness at the joints.

Figs. 1, 2 and 3, illustrate the reinforce-
ment of the crank portions by extrnded
ribs, and the bearing portions by separate
reinforcing members embraced between the
cegments. But these two. methods may be
used conjointly throughout the length of the
shaft or at desired points in the lenoth

In Fig. 4, we start with a uewmer\t cor-
respondmg fo the longitudinal shape of the
shaft; as in Fig. 1. The end bearing por-
tions 1 and the portions 3 adjacent to the
ends, and algo the crank portions 2 and 4
are similar in cross-section to the corre-
sponding parts of Fig. 1. But the segments
of the crank portlons are extended at their
ends to form enlargements 11 of greater
diameter than the bearing portions, thus
stiffening the shafts at these weak points.
The central bearing is formed in two parts
12 between which 15 located an enlalaement
13 which serves a similar stiffening pur-
pose. The width of the erank portions is
also (rreatel' than the diameter of the axial
rmt’om See Fig, 5.

For reinforcing thls shaft we have illus-
trated separate reinforcing members fixed
within the segments before the latter are
welded i‘onot’nel There are reinforeing
members for the bearings 3 and adja weent
parts, and a separate reinforcing member for
the bem‘ings 12 and adjacent parts. The
reinforcing members which are indicated as
a whole at 14, ave stamped from sheet metal
with a portion 15 fitting the inner side of the
bearing member 3, and portions 16 and 17
fitting “the adjoining sides of the crank por-
tions 2 and 4 of the shaft. :

The reinforcing member 18 is likewise
stamped out of sheet metal with a portion
19 extending along the insides &f the shaft
members 12 and with arms 20 extending
along the sides of the erank members 4 which
adjoin the ends of the central bearing por-
tion of the shaft. These reinforcements are
applied to the shaft segment and united
arc weld deposited metal, as in-
dicated at 21, or spot welding or sther meth-

1,587,025

od of attaching may be used. It is impor-
tant to their 1‘e1htorcmo’ value that they be
united to the segments.

In cross-section the reinforcements may
extend over any desired portion of the seg-
ments. We have illustrated them in Fig. 5
e\tendmo over about 90 degrees and thus Te-
inforcing the inside p01t1011s of the angles
where the be aring portions join the cr rank
pmhom of the shaﬁ which are the points
needing the greatest le]nforcement

Fig. 5 illustrates two such segments 12
with the reinfor cements 18 applied thereto.

~When the edges of such segments are welded
together, we “have the complete shaft with ¢

inside reinforcements united thereto and ex-

tending around the several imside corners
and alono the lengths of the bearing mem-
bers. - In addition there is a reinforcement
extendmcr lengthwise and formed by a rib
92 extruded a]oncr the joints in the plane
8—38.

According to Fig. 6, segments are used
similar to those of Flo 4. The reinforce-
ment, however, consists of a second segment

tenchnn continuously f*’om end to end and
h aving bearmw portions 23, 24 and 25 united
by cra ank portlons 26 and 27, These may be
more conveniently spo‘ welded to the shaft
segments proper, and we have indicated such
spﬂt welds dirgrammatically at 28, in Fig. 7.

Where the reinforce is out of contact with
the outside shell, as at the outer corners and
at the center of the shaft. by reason of the
enlargements 11 and 13, it 1s better to cut

away the edges of the reinforce as indicated
frt 29 and 30, for a reason which is explained
in conmection with Fig. 8. This is a section
showing an enlarg sement 13 at the center of
the ‘“h‘\ﬂ“ and the 101nfo1cmo cewment% 25
with the cut away edges 80. In welding,
the parts are pm%od Betieen electrodes 31
and 382 and the welding currvent passed be-
tyween the electrodes and across the adges,
But the current cannot pass directly to the
portions 25 of the reinforce which lie within
the enlargements 13 of the outer shell.
Theretore, the ecdges of the reinforce at this
point cannot be softened as. 1“mld]v as de-
sived and would inferfere with the \veldmrr
oaothm of the edges of the en]aroemen‘r 1-;.
except rm’ the removal of the metal at 30.

Tig. 9 shows the effect of the welding
operation. The parts 13 ave united at their
edges with anintegral (extruded) reinfore-
ing rib 33. The ,egmehfs 25 are brought
close together but are not extruded, the rib
34 shown being extruded from the portions
25 of the reinforce which are embraced
within the parts of the outer shell of smaller
diameter.

In Fig. 10 again segments similar to that
of Figs. 4 and 6 are used. The reinforce.
however, is n shaft of tubing integral
thrmwhout its length as described in a co-
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pending application No. 686 518 of Thomas
B. Murrwy, Jr. The remforcmfr shaft is
made with bearing portiens 35, 36 and 87
connected by crank portions 38 ‘and 39, It
may be formed from seamless tubing or
from ordinary tubing with a single welded
longitudinal joint or from segments united
by butt welding approximately or substan-
tinlly along the dotted line 40. In welding
together the segments of the outer shell to
embrace this inner reinforcing tube, the seg-
ments must be provided with an extra width
of metal, or take-up, along their edges such
as will allow them, a fter the edges are soft-
ened by the passage of the cmrent to come
together in a close embrace around the re-
inforce simultaneously with their welding.
The extruded metal in this case will form
ribs on the outside. Generally such outside
ribs would be objectionable and would be
removed by grinding or cutting them off.
The same pxocedure would be adopted in
making any of the shafts of this applica-
tion; that is, any extruded metal on the
outside would be removed.

Figs. 11 and 12 show segments producing
a shaft similar in outside contour to thaf
produced by the segments of Figs. 4, 6 and
10. But the segments themselves are of

‘different shape and are not identical, but

are. complementary to each other. The
Welded edges of the bearing portions 41, 412,
49, 422, 43 43* are in planes transverse to
the cominon plane passing through the cen-
ters of all the bearings. The edges of the
crank portions 44, 44' and 45, 45" are in
planes transverse to the axis of the shaft.
These segments may be used to embrace in-
side reinforcements and may be united with
extrusion of integral ribs on the inside sim-
ilarly to the segments of the previous fig-
ures.

The inv entwn is applicable not only to
the making of crank shafts and cam shafts
and - other articles having similar shapes,
but is applicable also in part at least to the
making of various other articles. And
when we speak of crank shafts it is to be
understeod that such shafts may be imade
with one or more bearing portions and with
one cr-more crank portions, and that the an-
nular relation of the latter and the number
and relation of the axial bearings and of
the offset be umga may be 01eat1y varied.

Though we have described with great
p(utlcuhuty certain embodiments of our
invention, yet it.is not to be understood

8

therefrom that the invention is restricted
to the particular embodiments disclosed.
Various modifications thereof may be made
by those skilled in the art without depart-
ing from the invention as defined in the fol-
lowing claims.

What we claim is: _

1. A shaft with crank portions, said shaft
being made of sheet mietal segments bent
transy ersely and united along longitudinal
edges and a Iongitudinal 1emiommo mem-
ber Wuhm said senmenm and an additional
reinforcement ' comprising metal integral
with the metal of said segments.

2. A shaft with crank portions, said shaft
being made of sheet metal segments bent
transversely and united along longitudinal

edges and a longitudinal reinforcing mem-

ber within said sewments and an additional
reinforcement comprising metal integral
with the metal of said segments, said metal
being extruded on the line of junction of
Lhe segments.

X shaft with crank portions, said shaft
bemo made of sheet metal segments bent
tr‘wnsveVsely and welded along lono'ltudmal
edges, and a longitudinal remforcmo rem-
ber within said seoments, the latter engag-
ing the reinforcement along the bearing
portlons of the shaft and being enlarged be-
yond the outer face of the relnforcement at
intermediate points.

4. A crank shaft having a bearing por-
tion, a crank portion, and a reinforcement
extending continucusly over both said por-
tioms, said shaft being made of segments
welded together and said reinforcement be-
ing welded to the shaft.

5. The method of making a reinforced
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shaft with crank portions which consists in .

bending up sheet metal to form segments
bent transversely, embracing a reinforcing
member between said segments and uniting
said segments along longitudinal edges.

6. The method of making a reinforced
shaft with crank portions which consists in
bending up sheet metal to form segments
bent transversely, embracing a reinforcing
member between said segments and uniting
said segments along lonomudm 1 edges and
at the same time oxtrudmg a p'ntmn of the
metal to form a reinforcing rib along the
joint.

In witness whereof,
signed our names.

THOMAS E. MURRAY,
THOMAS E. MURRAY, J=,

we have hereunto
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