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CHRISTOPHER W. LEVALLEY, OF MILWAUKEE, WISCONSIN.

CASTING SPROCKET-WHEELS.

. SPECIFICATION forming* part of Letters Patent No. 694,395, dated March 4,1902.

Application filed January 7,1899, Serial No. 701,442,

(No model.}

To wll whom it ma U CONCETTL:
Be it known that I, CHRISTOPHER W. LE-

VALLEY, a citizen of the United States, resid- -

ingat; Milwaukee, in the county of Milwaukee
and State of Yisconsin, have invented cer-
tain new and useful Improvements in Casting
Sprocket-Wheels, of which the following is a

specification, reference being had therem to

the accompanying dmwmﬂ'&a

This pr esent mventlon 1elates to the man-
ufacture ot toothed gear-wheels, and more
particularly tothatkind of such wheelsknown
as ‘‘ sprocket-wheels,” which are used in con-
nection with drive-chains for power- -transmit-
ting purposes.

It has been demonstrated that sprocket-

chains are subject to excessive wear at two

parts particularly, these being the side or
working faces of the teeth and the peripheral
portions of the wheel adjacent to the bases of

the teeth, as it is with these parts of the wheel

that the articulatin g portionsof the chain par-
ticularly engage.

My invention has for its object to produce a
mold for use in the casting of toothed wheels,
particularly sprocket - wheels, which mold
comprises a series of separate and independ-
ent chills for the individual teeth of the
wheels, these chills being constructed as will
be specifically pointed our hereinafter and so

that they operate to chill, and therefore har-

den, the surface of the metal of the wheel at
those points or portions where the wear is the

oreatest—that i1s to say, the working faces of-

the sprocket-teeth and also the periphery of
the wheel adjacent to the bases of the teeth.

It is well understoo«d that in order to secure
the least frietion and utmost efficiency the
pitch of the drive-chain and of the wheel with
which it engages should bethe same. As the
engaging faces of the teeth of the wheel wear
away the pitch of the wheel is changed, and
therefore it has been proposed to chill the

working faces of the teeth to reduce. as far

as possible the wear of the teeth. It is also
evident that when the wearing-surfaces of the
periphery of the wheel adjacent to the bases
of the teeth and with which the cross parts
of the link engage wear away the piteh of the
wheel will be varied or the proper engage-
ment of the chain with the wheel will be in-

terfered with, for the reason that the bearing-

‘be the same as that of the chain.

surfaces for the links of the chain upon the
peripheryof the wheel willhave changed their
relation to .the proper engaging surfaces for
the links of the chain with the teeth of the
wheel. The proper relations of these two im-
portant wearing or bearing surfaces should
be maintained in all wheels, whatever their
size or number of teeth, made for a particular
size and kind of chain, and these relations
should be maintained as pearly as possible
throughout thelife of the wheel, and I there-
fore construct my mold so that these wearing-
surfaces shall be chilled and hardened dur-
ing the process of casting the wheel.

In the accompanying drawings, Kigure 11is
a perspective view of an individual chﬂl such
as I have invented and used in the working
of my invention. - Kigs. 2 to 5, inclusive, are

‘detached plan views of molds fOI’ the casting

of sprocket-wheels of different sizes embody-
ing my invention, Fig. 2 being for a wheel
prowded with six spwcket teeth Fw'. 3 for a
wheel with twelve Sproeket-teeth, and Fig. 5
for a wheel with twenty-four sprocket-teeth.
Fig. 4 1llustrates a feature of the invention,
which will be later described. Fig. 6 is a
plan view of a portion of a wheel made ac-
cording to my invention and in engagement
with which I have represented a short section
of drive-chain. Fig. 7 is a central vertical
section of a mold for casting a wheel embody-
ing my invention.

Referrmn' first to Fig. 6, A 1epresents the
body of a sprocket wheel and C the teeth
thereof. B B indicate the links of a sprocket

{ or drive chain adapted to engage with the

wheel. For the purposes of illustration I have
chosen a well-known type of chain in which
each link is of a single plece, having opposite
side bars, an end ba,r at one end, and a hook
at the oppositeend. In the drawm{rs b bin-
dicate the cross articulating pa,rts of the
chain, which are in this instance composed of
a side bar and an engaging hook. The pitch
of the chain is the distance between the axes
of the articulating parts, and the pifch of the
wheel with which this chain engages should
- T'he cross

parts of the chain enga ze with the wearing-
surfaces of the teeth at ¢', and I have by the
dotted line H indicated a circle which in-
cludes the wearing-surfaces ¢’ of the teeth,
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" and which I term the ¢ pit-eh-eirele.”
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¢ des-
ignates the parts of the periphery of the

wheel at the bases of the teeth with which the-

cross portionsof thechain engage. The dotted
line I indicates a circle Struek from the cen-
ter of the wheel, which cuts these wearing
portions ¢, and which I term the ‘‘base-cir-
cle.” As pointed out hereinbefore, it is neces-
sary to the proper working of the chain upon
the wheel that the wear at the portions ¢’ ¢ of
the chain should be reduced to a minimum,
and these portions of the wheel are chilled by
means which I will presently deseribe. 1t 1s
evident that the distance between the circles
H and I taken upon any radial line must be
the same whatever the size of the wheel—
that 1s, whether it have many or few teeth—
because it is the surfaces ¢ which operate to
support the chain and so sustain it that the
articulating parts thereof shall be main-

" tained in the piteh-circle H and shall prop-

- the wheel.
fact that the relations of the teeth to each

30

erly engage with the wearing-surfaces ¢ of
This 1s true notwithstanding the

other vary with each difference in the size of
the wheel and the number of teeth which it
has. This is clearly iliustrated in Figs. 2, 3,

and 5, where the pattern K may be taken to

represent the wheel for the purposes of this
consideration.

In the drawings, E represente the pattern,

~ which is of the shape of the wheel desired to
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be produced and which is inserted in the sand
(represented at F') in the way commonly fol-
lowed in the art of casting metal. |

‘D represents a chill, which is preferably of
the form .and eenstmetlon Iepresented in
Fig. 1.

In operating my invention the pettem E is
properly placed and the chills are then placed
around it, as represented in Figs. 1, 2, 5, and
7, one bemﬂ' placed over each tooth e ef the
pa,ttem The sand is then packed around
the pattern and the chills in the usual way
and the pattern finally removed, leaving the
chills firmly embedded in the sa,nd and cOn-
stituting a part of the mold. KEach chill con-
sists of a block of suitable material formed
at one end with a recess adapted to aceurately
fit the tooth of the wheel which is to be formed.

The inner walls d of this recess operate to -

chill the opposite working faces ¢’ of the teeth
C of the sprocket-wheel. The recessed end

" of the chill is formed with ends d' d’, which

55

extend laterally beyond the recess and oper-

ate to form and to chill the peripheral wear-

~ ing-surfaces ¢ of the wheel adjacent to the
‘bases of the teeth. The inner portions of

-69

- the ends d' of the chill—that is, the portions

which are next to the recess—are curved,
while the outer or edge portions are eubstan-
tially flat and applommately ab right angles

to a line which passes lenfr1tudmally throu gh

the center or axis of the recess in the eh111
As the chill is an integral structure, the re-
lations of the surfaces thereof which form
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and “hleh chlll the pmts ¢ ¢ of the wheel
cannob vary relative to each other.

'By using chills of the construection shown
and deser ibed and one for each separate tooth
of the wheel to be formed it is possible to use

‘a single set of chills in the casting of wheels

of different sizes notwithstanding the fact
that the positions and relations of the teeth
relative to each other var y with each change
in the size of the wheel. This is clearly in-
dicated in Figs. 2, 3, and 5.

The advanteﬂ'es incident to my invention
as thus far descmbed will be cleariy under-
stood. A single form of chill may be pro-
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vided for the menufaetme of all wheels to be

used with chains of a particular type and

sizé no matter what the size of the wheel
may be. The chills operate to produce a
wheel with hardened or chilled surfaces at

‘the important wearing parts c¢’, and these

parts are always formed in proper relation
to each other whatever be the size of the
wheel, and, further, the wheel produced ac-
eordmfr to my mventlon may be run in either
direction, the opposite sides of the teeth be-
ing counter parts of each other.

By reference to Figs. 1 and 7 it wﬂl be seen
that the chills are much thicker than are the

| teeth which they form. By ‘““thickness” Lre-

fer to the dimension indicated by the double
arrow D? of Flig. 1. The advantages incident
tothis construetion are that when a sand mold
is used the sand may be rammed against the
vertical or end surfaces d' of the chills as
well as between the side faces thereof, both

above and below the pattern E, and this op-

erates to firmly hold the chills in place, re-
ducing danger of accidental displacement to
g minimum. In Fig. 7 the chills are repre-
sented as being snpported upon a board G.
It is often desuable in making sprocket-

| wheels fora given style and size of chain that

certain of the wheels should be a little larger
than certain others, and thus have a she‘htly—
oreater piteh. Thus it is better to have the
drwmﬂ*-wheel a little larger than the driven
wheel. Again, 1f a new wheel is to be used
in connectmn w1th an old chain orone which

‘has become worn it is desirable that the

wheel should be a trifle larger than a new
wheel for the same chain., By means of my
invention itis a very simple matter to slightly
increase the size of the wheels and still make
use of the same chills which are employed for
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wheels of slightly-smaller size. How thismay
| be done is illustrated in Fig. 4 of the draw-

ings. The same pattern E is employed as
when it is desired to make a wheel of normal
size and piteh; but the chills D are supported
at a slight distance away from or beyond the
teeth ¢ “of the pattern. In order to thus sup-

port the chills and to properly place them rel-
ative to the teeth E, I prefer. to insert be-
tween the side faces of the teeth and the faces
d of the chills liners or spacing-strips e
These strips or pieces may be of paper,wood,
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metal, or other suitable material and merely | chills, one f01 each tooth of the Wheel to be

operate to temporarily hold the chillsin proper
position relative tothe pattern until they have

been set in the sand, after which such pieces.
are removed along with the pattern E. Other.
means for supporting the chills at a slight

distance from and beyond the teeth of the
pattern might be used; but the advantaﬂ'es
incident to employlnﬂ' the strips or hners e,

owing totheir simplicity, the ease with which

they are used, and the accuracy with which

slight chanﬂ'es in the positions of the chills

‘may be made are apparent.
It will be ObSBI ved thattheteeth ef sprocket-

wheels which my invention is adapted to pro-
duce are relatively far apart.and .that the

chills are each formed with end faces d’,which

extend laterally from the teeth,and that these
laterally-extending faces are of a breadth less
than half the space between the bases of the
teeth of the wheels in the casting of which
they are adapted.to be used, with the result
that while the chills operate to chill and har-
den the peripheral bearing-surfaces ¢ of the
wheel for a sufficient dlstence on either side
of each tooth the chills may still be used In
the casting of wheels of- different sizes with-
out interfering one with the other, as will be

- clearly seen as by comparison of Figs. 2, 3,
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and 9.

Hemne thus deseribed my 1nvent1on what

I claim, and desire to secure by Letters Pat-
ent, Is—

1. For the casting of stcket wheels a se-
ries of chills one for each tooth of the wheel,
the chills being duplicates one of the .other,
and each recessed at one end and formed with
the inner walls of the recesses arranged to
form and chill the working sides of the teeth,
and also formed with end faces d', which ex-
tend laterally beyond the recesses in the chills
and are arranged to form and to c¢hill the pe-
riphery of the wheel adjacent to the bases of
the teeth, the outer or edge portions of which
end faces are substantially flat, substantiedly
as set forth.

2. For the eastmn' of Wheels having teeth
which are relatwel y far apart, a

series of |

formed the chills being duplicates one of the
other and each recessed at one end-whereby
it forms and chills the working sides of a
tooth, and also formed with end fa,ces which
extend laterally from the recess therein and
which form and chill the parts of the periph-
ery of the wheel adjacent toand on either side

of each tooth, the width of the said laterally-

extending end faces of the chills being less

than half the distance between the bases of
the teeth in the casting of which the chills are

said end faces being substentla,lly flat, sub
stantially as set ferth

3. For use in the casting.of sprocket- wheels
a series of recessed ehllls, one for each tooth
of the wheel, the chills being formed with end
faces d' adapted to form and chill portions of
the periphery of the wheel adjacent to the
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| used, and the outer or edge-portions of the .

bases of the teeth, these faces of the chillsbe-

ing of a thickness greater than the thickness
of the teeth which the chills form, and the
outer or edge portions of such chill-faces be-

ing substantially flat, substantially as set

Eorth
4, The eombmatlon with a toothed pattern,

of a series of recessed chills,one for each tooth
arranged to fit over the teeth of the pattern;
and means for supporting the chills in posi-

tion to embrace the teeth of the pattern; but

at a slight distance beyond the same, sub-
stantlally as set forth. ~
5. The combination with a toethed patteln
of a series of recessed chills, one for each
tooth and removable liners or spacing-pieces
arranged between the teeth of the pattern and
the walls of the recesses of the chills whereby

t the positions of the chills relative to the pat-

tern may be slightly varied, substantially as
set forth.

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

CHRISTOPHER W LEVALLEY

Wll}nesses |
V. I. KLOFANDA,
JOSEPH LOCH.
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