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To all whom it may concern:

Be it known that I, Wirian L. R, Em-
MET, a citizen of the United States, residing
at Schenectady, in the county of Schenec-
tady, State of New York, have invented cer-

tain new and useful Improvements in F ly--

wheels, of which the following is a specifi-
cation, :

The present invention relates to fly-wheels,
and especially to those of relatively large
size designed to operate at high peripheral
speeds. More specifically my invention re-
lates to fly-wheels for stabilizing gyroscopes
used on board large vessels, such as battle-
ships, for example. :

Fly-wheels as commonly made are com-
posed of a heavy rim and an integral or
rigidly connected web or spokes carried by
a hub to receive the driving shaft.

Where speeds high enough to cause ap-
preciable elastic elongation of the rim are
desired such constructions become impracti-
cable or undesirable because of strains im-
Posed upon the inner parts by the elastic
elongation of the rim under the strain of
centrifugal force.

The object of my invention is to provide
a fly-wheel of improved construction, and
for a consideration of what I believe to be
novel and my invention, attention is directed
to the accompanying description and claims
appended thereto. o

In the accompanying drawing Figure 1 is
an-axial section of my improved y-wheel,
Figs. 2 and 8 are enlarged details of the
means for attaching the rim of the web, the
latter figure being an inverted view, and
Fig. 4 is a sectional detail view of modifi-
cation.

Referring to Fig. 1, 5 indicates the web
of the wheel, 6 the shaft opening, 7 rein-

forcing ribs on the sides of the web, and 8

the rim. As an illustration but not as a
limitation, my invention is described in con-
nection with a fly-wheel which is fourteen
feet in diameter, has a shaft speed of 750
R. P. M. and a peripheral speed of 550 feet
per second. In such a fly-wheel the metal
would be stressed to about 32,000 lbs. per
square inch at the periphery. It is to be
noted that the rim instead of being made in-
tegral with the web or rigidly united as is
the usual construction is made of g separate
piece. Further that the rim, as will appear
more fully later, is made self-supporting so
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that strains therein are not transmitted to
the web and hub. Between the rim and web
are means for transmitting torque from one
to the other, said means also being of such
character that they permit the rim to en-
large slightly due to centrifugal stresses, in-
dependently of the web and at the same time
prevent the transmission of suci stresses
from the rim to the web and hul:

he rim 8 is made of a good gade of cast
steel and instead of being solid is substan-
tially V-shaped in cross-section with flaring
sides 9 and a bottom wall 10 whose inner
surface initially makes 1 sliding fit with the
periphery of the web and whose outer face
1s turned concentric with the inner and is
adapted to receive the lower turns of the
flat wire 11 with which the rim is wound.
It is desirable to make the Inner portion of
the rim narrower than the outer because a
more favorable -distribution of the metal ig
thereby obtained. The rim thus formed can
be easily cast without flaws because the sec-
tion of the metal at any one point is not
large. Such a rim, however, is not self-sus.
taining at the required speeds neither is it
heavy enough for the purpose. I obtain the
necessary strength and weight by winding
it with some strong wire, such as steel, for
example, under suitable tension. In some
cases, however, I may make the rim of a
forging or two or more forgings.

The sides 9 of the rim are provided with
shoulders or steps 12 to receive the wire and
it will be noted that the axial length of the
layers successively increases toward the pe.
rifphery. The rim is wound with steel wire
O Square or rectangular section, the turns
in each layer being 1n contact with adjacent
turns in the same layer and also with adja-
cent turne in the next layer. In this man-
ner the maximum amount of wire can be
applied for a given space. The wire is
wound on the rim, under a moderate Initial
tension, say 15,000 Ibs. per square inch for
example, and the cast steel rim is stressed
to about the same amount. The engagement
of the web with the inner surface of the rim
prevents the latter from collapsing due to
the compression carried by the wire. This
engagement is however not necessary to the
success of the construction. In winding the
wire, the inner end is first suitably fastened
to the wall 10 and the wheel revolved, there
being a suitable tension device acting on the
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wire. The outer end can be secured in any
convenient manner, as for example, by up-
setting it in a tapered slot in one of the sides
9 and afterward welding the end.
g Arim constructed in the manner get forth
is self sustaining, but it will enlarge slightly
when subjected to heavy centrifugal forces
when in operation. To permit of this and
at the same time prevent the stresses inci-
dent thereto from being transmitted to the
web and hub, a special form of connecting
means is provided. On each side of the web
i an expansion ring 13 which is dumb-bell
shape in cross-section. That is to saj, the
extremities 14 of the rings are enlarged and
the surfaces thereof are turned to form cy-
lindrical surfaces 15. Fach extremity 1s
seated in an annular socket of a section cor-
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15

responding to the edge of the ring. The
90 rim and web each have two such sockets.

The left-hand socket of the rim is formed
by cutting away the metal thereof, and one
wall, such as lip 16, is rolled over under
heavy pressure to complete the socket and
secure the expansion ring in place, or the
lip may be so shaped that the ring can he
sprung into place without rolling or such
springing into place can be facilitated by
heat expansion. A similar socket is formed
in the adjacent face of the web and is simi-
larly secured by lip 17. The other side of
the web is provided with a similar socket
and the right-hand ring is put into place
in the same manner. The right-hand socket
in the rim is formed in a separate detach-
able piece 19 which 1s attached to the rim
in any convenient and suitable manner. For
example, the piece is provided with an an-
pular tongue or projection 20 which is fitted
into a groove in the rim and a second annu-
lar tongue or projection 21 which is en-
gaged by a removable side plate 22, the lat-
ter being held in place by a plurality of
bolts 23. After the enlarged end of the ex-
pansion ring is mounted in the piece 19 and
the latter secured to the rim, the lip 24 18
rolled into place to form the remainder of
the socket. e

The rounded ends of the expansion rings
being seated in similarly shaped sockets per-
mit the parts to move slightly one on the
other, and in this manner the rim and the
web are permitted to take their respective
positions due to centrifugal force without
causing the stresses in one member to be
transmitted to the other. :

Where it is necessary to transmit large
torque between the rim and web while at
the same time permitting the rounded ends
of the rings to roll slightly in their sockets,
torque transmitting means can be provided.
To this end the rounded edges of the rings
can be provided with recesses as indicated
at 25, and when the lips of the socket are
g5 rolled into place, the metal thereof enters
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said recesses and prevents relatively circum-
ferential movement of one part on the other,
without however, interfering with the slight
rolling action of the ring extremity in 1ts
socket.

Fig. 4 shows another application of the
principle. - In this case the inner member
of the wheel is provided with a T-shaped
projection 26. The yielding connection be-
tween said inner member and the rim 8 com-
prises two rings 97 and 928, the inner edges
of which enter the grooves on opposite sides
of the projection. The outer edges of the
rings are secured to the rim by suitable
clamps. When the rim enlarges due to elas-
tic elongation the outer edges of the rings
move outward, the inner edges acting as
pivots. In this connection it is to be noted
that the movement s very small. In addi-
tion to functioning as above described the
rings 27 and 28 also serve to support the
mm while it is being wound with wire un-
der tension. ‘

In accordance with the provisions of the
Patent Statutes, I have described the princi-
ple of operation of my invention, together
with the apparatus which 1 now consider
to represent the best embodiment thereof,
but I desire to have it understood that the
apparatus shown is only illustrative and
that the invention can be carried out by
other means.

What T claim as new and desire to secure
by Letters Patent of the United States, is:—

1. In a fly-wheel, the combination of a
member adapted to be mounted on a driving
shaft, a rim member which is self-support~
ing, and pivoted means for uniting the mem-
bers which transmits torque from one to the
other and also prevents a large proportion
of the centrifugal strains in one member
from being transmitted to the other.

9. In a fly-wheel, the combination of a
member adapted to be mounted on a driving
shaft, a rim member which is self-support-
ing, and a Ting connecting said members
which transmits torque from one to the
other without transmitting from one to the
roportion of the centrifu-
or elastic elongation resulting
said ring being pivotally sup-
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therefrom,
ported.

3. In a fly-wheel, the combination of a
member adapted to be mounted on a driving
shaft, a rim member which is self-support-
ing, and a Ting having enlarged extremities
which are seated in sockets carried by the
two members, said ring transmitting torque
and yielding 1n a direction perpendicular to
the axis of the wheel to compensate for the
offects of centrifugal strains.

4. In a fly-wheel, the combination of a
central member adapted to be mounted on
a driving shaft, a rim member which sur-
rounds the central membery and a pair of 130
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rings one on each side of the central mem-
ber, one extremity of each ring being piv-
otally supported in a member thereby per-
mitting 1t to yield in a direction perpen-
dicular to the axis of the wheel and to pre-
vent a large proportion of the centrifugal
strains in one member from being transmit-
ted to the other.

5. In a fly-wheel, the combination of a
central memger adapted to be mounted on a
driving shaft, an element which is. wound
with wire under tension so as to form a self-
supporting member, and means for trans.
mitting torque from one member to the
other which yields in a direction perpen-
dicular to the wheel axis to prevent centrif-
ugal strains from being transmitted from
one member to the other.,

6. In a fly-wheel, the combination of a
central member adapted to be mounted on a
driving shaft, an element which surrounds
the first and is wound with wire under ten-
sion to make it a self-supporting member,
a ring located on each side of the central
member which is provided with enlarged ex-
tremities which are seated in sockets in said
members, said rings transmitting torque
from one member to the other and both
yielding in a direction perpendicular to the
wheel axis to prevent the transmission of
centrifugal strains from one member to the
other,

7. In a fly wheel, the combination of a

~web, and

member adapted to be mounted on a driving
shaft, a rim member which is self-support-
ing, and rings which are pivotally supported
on the members for connecting them.,

8. A fly wheel comprising a hub, a web
portion, a hollow rim portion mounted on
said web portion, radially yieldable means
connecting said portions, and convolutions
of wire within said rim portion.

9. In a fly wheel, the combination with
a hub and a web, of a rim mounted on said

means for resilientl holding said
rim against expansion away g'om said web,
said means comprising a ring-like member
having one edge engaging said rim and the
other edge engaging said web.

10. In a fly wheel, a hub, a web integral
therewith, a rim mounted on said web, and
means for resiliently locking said rim to said
web comprising a plurality of circular
bands, each band haying one edge engaging
sald rim and the other edge engaging sai
web. .

1L In a fly wheel, a hub, a web, a rim
mounted on said web, a ring-like member on
each side of said web connecting the same
with said rim, said rings being adapted to
permit radial expansion of the rim and to
prevent lateral displacement thereof,

In witness whereof, I have hereunto set
my hand this 18th day of November, 1918,

WILLIAM L. R. EMMET.
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