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UNITED STATES
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(No model )

To all whom it mau concern:

Be it known that I, JOHN P. IIARRIN GTON,
a citizen of the United States, residing at Bal-
timore city, State of Maryland, have invented
certain new and useful Improvementsin Ap-
paratus for Making Crank-Shafts, of which
the tollowing 1s a specification.

Thisinventionrelatestoanimproved mech-
anism for manufacturing crank-shafts; and
the object of the invention is to construct
crank-shafts rapidly and cheaply and at the

- same time to avoid cutting or rupturing the
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fiber of the metal.

The class of crank-shafts to which the in-
vention relates comprises those having two
cranks at some intermediate point on the
crank-shait and a common crank-pin. |

The invention will be explained fully in
connection with the accompanying drawings,
in which— |

Figare 1 is a side view, partly in section, of
a set of dies adjusted to the straight blank
from which the crank-shaft is to be formed.
IFig. 2 shows the same dies in the advanced
position which they assume to complete the
first step 1n the process of manufacture. Fig.
3 18 a side view showing the dies in position
for finishing the crank-shaft, the side dies be-
ing removed. Fig. 4 1s a section on the-line
4 4, Fig. 2. TFig. 51s an end view of the mid-
dle die which forms the crank-pin, taken from
the line 5 5, Fig. 2. Fig. 6 is an end view of
the dies which give the crank its preliminary
cshape taken from theline6 6 of Fig. 2. Fig.
7 1s a view of the dies which opemte on the
edges of the crank to give it its final shape,

aken on the line 7 7 of Fig. 3.
side view of a finished cr ank-shaft.

Referring to the drawings, A A indicate a
pair of sockets which receive the ends of the
shaft S, upon which the cranks are to be
formed. The sockets have cylindrical open-
ingsequal to the diameterof the largest shafts
for which the apparatus is adapted, and for
smaller shafts cylindrical bushings B are
used. Within the bushings are filling-blocks
C, which form solid abutments for the ends
of theshatitsS. Dy varyingthebushingsand
filling-blocks the sockets may be adapted to

than the maximum capacity of the sockets.

On the inner ends of these socket-pieces are

Fig. Sisa

hold shafts of any diameter or length smaller |

| the main dies D. The bushings and the dies

D are preferably formed in halves which are
separable to permit the ready insertion and
removal of the shaft, the line of division be-
ing vertical, as.shownin Fig. 4. This feature,
however, 18 not absolutely essential, as the
shaft may be inserted and withdrawn by the
endwise movement of the parts without sepa-
rating them. Suitable means for operating
the sockets and dies D are provided, such as
pressure pistons or cams; but for the pur-
poses of this application it is not deemed nec-
essary to illustrate the operating means, such
means being common and well known. The
inner faces of the dies D are flat and parallel,
and they are used to shape the outside faces
of the cranks, as will be explained herein-
after.

The crank-pin is formed by a central die E,
which is movable at right angles to the move-
ment of the dies D. Thisdie E is preferably
divided vertically, as shown in Fig. 5. Ithas
a central opening e, through which the shaft
passes, as shown in Fig. 1, and which deter-
mines the size of the ¢rank-pin. This open-
ing is preferably rabbeted at ¢’ toform annu-

| lar shoulders at the ends of the ecrank-pin, as
shown in Fig. 8.

The dies D are similarly
rabbeted at b to form annular shoulders on
the shaft adjoining thecranks. These shoul-
ders strengthen the connections between the
cranks and the shaft and e¢rank-pin.

Adjacent to the die E are a pair of dies F,
which coodperate with a similar pair of dies G
adjacent to the dies D to give the crank its
preliminary shape, as shown in 'ig. 2. These
dies are formed with right-angled recesses #,
into which the metal is upset to form the an-
gles s of the ecranks. They are also provided
with roundingshoulders 2, which perform the
preliminary bending of the blank, as illus-
trated in Ifig. 2.

The shaft is suitably heated and the ends
are fitted into the sockets A, and the die Eis
closed upon the portion which is to form the
crank-pin, as shown in Kig. 1, the dies ¥ and
G+ oceupying the positions shown in that fig-
ure. Toperform the first step in the process,
the shanks A and the dies D and Garemoved
toward

die E and the dies I' are moved vertically.
| The dies G are prevented from vertical move-

each other, and simultaneously the
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ment, and in consequence the parts assume
the position asshown in Fig. 2. During this
operation the metal is upset into the angles
i, and the corners s of thecranks areformed.
At the same time the cranks are turned up
to an angle of about forty-five degrees with
the shaft, and the metal 1s upset sufliciently
to form theshoulderss adjacent tothe cranks.
The dies I and (G are now withdrawn, and
two pairs of dies J, equal in thickness to the
cranks and having curved faces 7, are substi-
tuted. Thesedieshaveareciprocating move-
ment, and they form the rounded ends of the
cranks. Upon the sides of each crank, as
shown 1n Ifig. 7, are a pair of dies K, equal
in thickness to the cranks and adapted to
form the edges thereof. The dies Isx have a
reciprocating movement, and they strike the
cranks alternately with the dies .J.

The second operation informing the eranks
consists in removing the dies F and G and
then giving the die E a further movement un-
t1l the crank-pin is brought to its proper po-
sition and at the same time moving inward
the dies 1) to bring the shatt endsintoproper
relation with the cranksand to turn the cranks
at right angles to the shaft. Thisbrings the
dies D and K 1into the position shown in Ifig.
3, and while they are held in this position the
third operation, which consists in hammer-
ing or pressing the edges and ends of the
cranks into shape, 1s performed by the alter-
nately-reciprocating dies J and Ix.

All of the above operations may be com-
pleted in a very brief space of time, so that
A crank-shaft may be finished with a single
heating of the blank. S

By my improved apparatus the angles of
the cranks are formed perfectly and there is
a minimum disturbance of the grain or fiber
of the metal. The angles of the cranks are
perfect and the junctions of the cranks with
the pin and shafty are very strong.

Having described my invention, what I
claim, and desire to secure by Letters Patent,
18— |

1. A mechanism forformingfrom astraight
blank a crank-shaft having a double erank
and an imtermediate pin, comprising means
for foreing the e¢rank-pin out of line with the

blank and at the same timc upsctting the ;

| metal to providesufiicient stock forthe cranks

and forming the corners of said cranks be-
fore they are brought into parallel relation
with each other, and means for subsequently
bringing said cranks into parallel relation
by straightening their intermediate portions
without disturbing their corners, whereby
rupture and destruction of the fiber of the
metal are reduced to a minimum.

2. Amechanism forforming from astraight
blank a crank-shaft having a double crank
and an intermediate pin, comprising means
for foreing the crank-pin out of line with the

hlank and at the same time upsetting the

blank to provide sufficient stock for the cranks
and forming the corners of said cranks, means
for subsequently foreing the erank-pin toits
proper position and at the same time bring-
ing the cranks into parallel relation without
disturbing sald corners, and means for {inish-

‘ing the ends and edges of the cranks.

3. In a machine for making crank-shafts,
the combination with the sockets for holding
the blank, of the crank-pin die E and the op-
posing dies I, 5, substantially as described.

4, In a machine for forming crank-shafts,
the combination with the sockets for holding
the shaft, provided with the side dies D of the
cranlk-pin die K, substantially as described.

5. In a machine for forming crank-shafts,
the combination with the sockets for holding
the blank, provided with the side dies D, of
the erank-pin die K and the reciprocating dies
J, I, for finishing the erank, substantially as
described. |

6. In a machine for forming crank-shafts,
the combination of the sockets A, the bush-
ings B, the filling-block C and suitable dies
for shaping the eranks, substantially as de-
scribed. .

7. In a machine for forming crank-shafts,
the opposing dies If, (3, having angular re-
cesses /i to form the angles of the cranks and
the shoulders ¢ for partially bending the
cranks, substantially as described.

In testimony whereof I affix my signature
in presence of two witnesses.

JOHN P, ITARRINGTON.

Witnesses:

ITARRY VW. RODGERS,
A. L. MARTIN.
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