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To all whom it may concern.

Be it known that we, HENRY Fow N.S,
engineer, and (GEORGE EDWARD FOwWNES,
en ﬂ'meer subjects of the Queen of the Un1ted
qun*dom of Great Britain and Ireland, resid-
ing, 1espechvely, at Newcastle-upon- Tyue in
the city and countyof the same name, and at
Cardift, South Wales, both in the said King-
dom of Great Bl'it:ﬂ,in and Ireland, have in-

vented mew and useful Improvements in

Built Crank-Shafts and in Repairing Solid
Shafts, (for which we have obtained Letters
Patent in Great Britain, No. 17,518, dated De-
cember 20, 1887,) of which the following is a
speclﬁcatlon

Our invention relates to 1mpmvements in
fitting and securing crank-pins in the webs
of _Wh&t are l{uown as “Dbuilt crank-shafts,”
in which the crank-pin forms a separate plece
from the webs, and is designed specially to
enable such shafts to be adapted to existing
engines, in which provision as to clearance
is provided only for solid shafts, and 1s not
sufficient to allow for the 111t10duct1011 of a
pin separate from the webs, as ordinarily

fitted, but it 18 equally suitable for crank-

shafts of new engines, in which it reduces the
length over the end of web, and is also appli-
cable in repairing a broken crank-pin of a

solid shaft, thus securing the advantage of a |

built shaft, as to the separate pin, and facil-
ity for fitting a spare pin.
According toour invention we form the pin

with a collar at each end, concentric to the
‘axis of the pin, which collars are sunk or par-

tially sunk into the inner faces of the webs,
and beyond each collar the pin extends
through the web with its axis eccentrie to the
main axis toward the center of the shatt.
Although we prefer, and pr opose gener ally
to adopt, collals on the pin, as giving a better
side bearing for the connecting-rod brasses,

- theymayin some cases be dlspensed with and
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the pin itself recessed into the webs. Thus

the pin is firmly secured against turning
‘round and the webs may be secured against
spreading by keys or by nufts, or the webs
may be shrunk onto the pin, while there is
sufficient material in the web outside the pin
so to secure the requisite strength, and a crank

(No model.) Patented in BEngland Decemher 20, 1887, No. 17,613,

with a pinthus fitted into the webs isno longer

from center of shaft over the webs.than a
solid crank.

In the drawings, Figure 1 shows a crank-
shaft with three cranks, the center crank be-
ing in section, made ﬂGLOldlnﬂ to our inven-
Llon the webs W W’ and the pin P, with con-
Gentne collars C ¢/ and eecentne ends P/,
fmmmn separate parts. Ifig. 2 shows one
emnh,pm tly in section,shr unlc onto the main
pleces of the shaftt and a key inserted. Fig.

3 shows an end view of the outer face of one
0[ the webs W with semicircular ends, the
dotted lines indicating the outline of web re-
quired toreceive a separate pin, according to
the ordinary construction. FKig. 4 ShOWS &
section of the two webs W W/, “with the pin
P, having concentiric collars C C’, and with

its eccentric ends P/, of nearly the same di-

ameteras the middle, as in cases where greater
strength may be required; and Ifig. 5 is an
end view of the outer face of one of the webs
W, also with semicircular ends, the dotted
lines, as before, indicating the outline of an
01(111141}? web with loose emnk-pm P. Fig. 6
shows a shaft in which the webs W W’ are

solid upon the main shaft S with a pin P

without collars, the body of the pin P being

recessed 1nto Lhe inner faces of the webs W.V

W’ and the eccentric ends P’ of the pin pass-
ing through the websand being secured there-

in by nuts N with recessed necks into which

a, set-bolt may be inserted to prevent them
from working loose. .

In Fig.1 the webs W W' are secured to'eol-
lars or coupling-flanges I¥ on the main pieces

of the shaft S by bolts B, the nuts N having

collars recessed into the webs W W/, but ex-
cept in combination with the mode OE 1nsert-
ing the crank-pin P, we do not consider the

securing of the Webs on the shaft as any part.

of our 1nve11t1011 as the webs may even 1n

I some cases be folmed solid upon the shaft.

It will be seen that the pin P is periectly se-
cured against turning round in the webs W

WY, and the keys K, Fig gs. 1,2,3,4, and 5, are

inserted merely to p]:'event any tendency of

the outer ends of the webs W W’ to spread

laterally, the nuts N* on Fig. 6 serving the
same purpose.
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- The shortening of the cranks and conse-
quent saving in weight is a considerable ad-
vantage, even if there is no question of clear-
ances, and a solid crank with a broken pin
can ha\e a new pin fitted according to our

invention without weakening the webs

What we claim as our 1nvent10n, and desire
to secure by Letters Patent, is—

1. In a bmlt-up crank- Qhafb the combina-
tion, with crank-webs, of a crank- -pin having

-its two end portions integral with and ar-

ranged eccentrically to its eentral portion to-
ward the main center line of the shaft, said
crank-pin being secured in said webs, sub-
stantially as descrlbed

2. In a built-up crank-shaft, the combina-
tion, with erank-webs each formed with a hole
therethrough for a erank-pin, and with a cir-
cular recess eccentric to said hole, of a crank-
pin having its end portionscircular in eross-
section, but arranged eccentrically to and in-
tegral with 1ts cent1 al portion, said end por-
tions being secured in the holes in said webs
and the ends of the said central portion fitted
in said recesses, substantially as herein de-
scribed.

3. In a built-up crank-shaft, the combma-
tlon with crank-webs each formed with a hole
therethrmwh for a erank-pin, and with a cir-
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cular recess eccentric to said hole, of a crank-
pin having its end portions clrenlar In Cross-

section, but arranged eccentrically to and in-
tegral with its central portion, and provided
with eollars concentric with the central por-

tion or body, said end portions being secured
in the holes in sald webs, and said collars be-
ing fitted in sald recesses, substantially as
herein described.

4. In a built-up cerank-shaft, the combina-
tion, with crank-webs W W', each formed
with a hole therethrough, and with a recess
eccentric to said hole, of a crank-pin having
a central portion P, the ends of which fit 1n
sald recesses, and end portions P/, that are
eccentric to the central portion and are se-
cured in the holes in said web, the common
axi1s of sald eccentric end portions being ar-
ranged nearer the axis of the ecrank-shaft tha,n
that of the central portion, substantially as
herein described, for the purpose set forth.

In testimony whereof we have signed our
names to this specification in the presence of
two subseribing witnesses: .

HENRY FOWNES.
GEORGE EDWARD FOWNES.

Witnesses:

IHENRY ARTHUR PINCOMBE,
EvAN RICHARD EVANS.
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