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To all whom it may concern:

Be it known that I, Horacy Warter
Dover, a British subject, of Holywood, St.
James, Northampton, England, have in-
vented certain new and wnseful Improve-
ments in or Relating to Hand Wheels, of
which the following is a specification,

This invention relates to hand wheels
such for instance ag ave employed for steer-
ing motor vehicles, for operating stop cocks,
controlling aircraft, motor boats, gun mech-
anism, and for other purposes, and has for
its object to obviate or reduce the use of
cast parts and to cheapen the cost of con-
struction

According to this invention the nave of
such a hand wheel is formed from a distance
piece or distance pieces, two stamped. metal
plates and means for securing said plates
the one above and the other below said dis-
tance piece or distance pieces, said plates be-
ing so stamped that when the parts are as-
sembled, sockets are provided adapted to re-
ceive the inner ends of the arms or spokes
of the wheel.

The arms may be solid or tubular and pro-
duced by casting, stamping, drawing ov
other method, but preferably each arm is
formed in accordance with the invention set
forth in the specification accompanying my
application for Letters Patent Serial Num-

~ ber 413,851 by bending a sheet metal blank
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to the desired cross section of arm required,
the lateral marginal portions of the blank
being inturned at what is to be, preferably,
the underside of the arm, go as to form a
diaphragin across, or strengthening rib
within, the arm.

In the accompanying drawings Figure 1
is a sectional elevation on the line 1—1, Fig-
ure 2 of the nave of a hand wheel according
to one form of this invention and Iigure 2
is a plan thereof. Tigure 3 is o sumilar
view to Figuve 1 showing another form of
the invention. Tigures 4, 5 and 6 are plan
views of details, Figure 7 is a cross-section
on the line 7—7 Figure 4. Figure 8 is a
cross-section on the line 8—8 Figure 5, Fig-
ure 9 is a cross-section on the line 9—9, Fig-
ure 6, Figure 10 is a sectional side view of
a wheel on a smaller scale and Figure 11 is
a_plan thereof, those parts of Figure 10
which are to the right of the center line be-
ing shown in elevation and those parts to
the left of said line being shown in section
on the line 1010, Figure 11.

‘Asshown in Figures 1 and 2 the nave is
formed from an anpular distance piece «
having a plurality of outwardly extending
apertured lugs & . . . and baving its upper
surface curved convexly as shewn in Fignre
1, two civeular stamped wmetal plates ¢ and
d each extending completely across the an-
nular distance plece @ and beyond the pe-
riphery thereof, and means for securing said
plates ¢ and o the one ¢ above the other, /.
below the annular distance piece @ The
central portion of the upper plate ¢ is
domed to conform with the convexity of the
upper surface of the distance piece «, and
the central portion of the lower plate d is
flat, whilst the circumferential marginal
portions of said plates ¢ and d ave crimped
or corrugated correspondingly so that when
the parts are assembled sockets are provided
adapted to receive and fit closely arcund the
inner ends of the arms or spokes ¢ . . . of
the wheel and those parts of said civenm-
ferential marginal portions of the plates
intermediate said sockets are bent towards
one another so that their edges mest or
overlap. The two plates ¢ and d are formed
with apertures to correspond with those in
the Iugs & . . . of the annular distance piece
@ and each of the apertures in said lugs
b ... is threaded throughout its length and
countersunk at its upper end. The parts
are held together by bolts /. . . euch thread-
ed at its opposite ends leaving a plain por-
tion g to congtitute a shoulder. After the
plates ¢ and & have been placed in position
the one, ¢, above and the other, 4, below the
annular distance piece @ with their apartures
registering with those in the lugs & . . . the
bolts /. . . are screwed into the threaded
apertures in the lugs & . . . until their shoul-
ders abut against the central portion of the
under plate @ and (preferably after the
arms ¢ . . . have been placed in position in
the sockets) the head of cach bolt is riveted
over as at & go as to press the margin of the
aperture in the upper plate ¢ iuto the conn-
tersunk hole in the distance piece @, the
rivet head % being made flush with the up-
per surface of said plate c.

The plates ¢ and @ are preferably stamped
so that when the inner ends of the arms
¢ . .. are placed in the sockets said arms
e . . . are upwardly inclined as shown in
Figure 1 and the median plane of the rim-
portion (not shewn) is higher than that of
the nave-portion.
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After the amayms ¢ . . . have been placed in
position, if they have not been so placed be-
fore the heads of the bolts /. .. have heen
riveted over, pressure may be applied to
the two plates ¢ and ¢ so as to press the
socket portions closely around the inner ends
of the arms ¢ . . . and the parts may be ren-
dered more secure by brazing, welding or the
like at the junctions.

The arms ¢ . . . shown arve tabular but pref-
erably each arm is of flattened oval cross-
section and the lateral marginal portions of
the blank from which the arm is bent up are
inturned so as to lie contiguous with one an-
other and constitute a diaphragm or
strengthening rib lying substantially along
the minoraxis of the cross-section. The inner
end of each arm ¢ may be shaped to conform
with the configuration at the bottom of the
socket in the mave portion or it may be cut
off straight across as indicated in Ifigure 2
and at its outer end (not shown) it may be
machined away at each side so as to form

shoulders the central remaining part being

passed first through a suitably apertured
washer, then through a corresponding aper-
ture in one of the . channelled members,
from two of which, and a stiffening hand,
the rim-portion of the wheel may be Duilt
up in accordance with my prior British
Letters Patent No. 2623, 1906, and then
through ancther suitably apertured washer
disposed within said channelled member,
after which the upper portion of the arm,
which constitutes a tongue, is bent away
from the lower portion so as to lie flat against
the last mentioned washer. . The end of the
arm and the washer may then be brazed, weld-
ed or otherwise united together and to the
channelled member. The remainder of the
rim-portion is then built up in accordance
with the above mentioned British Letters
Patent No. 2623, 1906, and the whole with
the exception of the underface of the central
portion of the lower plate ¢ and those parts
of the bolts 7 .. . which project therefrom
may be encased in a caging j of celluloid cx-
onite, or similar material, or of a non-inflam-
mable material capable of being moulded in
a similar manner, applied accerding to any
of the well-known methods of manufacture
(. g. moulding).

If desired the rim-portion and the arnis
may be wrapped spirally with a tape of
linen or other fabric after which the cover-
ing compound or material may be applied
as above mentioned.

In some cases cast or stamped solid or
drawn tubular arms may be employed for the

wheel, but the use of arms bent up as above

set forth is preferable.

It it is desired that a hub may be formed
in one with the wheel the two stamped plates
¢ and & may be centrally apertured to cor-
respond with the annular’ distance piece «

1,411,239

and to give passage to a hub (not shown)
provided with a flange adapted to contact
with the flat annular remainder of the under
plate d, said flange being apertured -to cor-
vespond with said plates ¢, d and distance
piece ¢ so that said plates ¢, d, distance piece
« and flanged hub may be secured together
by headed bolts passed therethrough from
beneath, the upper ends of said bolts being
riveted over as above set forth.

After the plates and bolts are assembled
(and preferably after the arms have been
placed in the sockets) the contiguous parts
of the heads of the bolts and the central por-
tion of the upper plate ¢ arve welded, brazed
or otherwise united.

In the form of the inveuntion shown in
Figures 3 to 11 the nave is formed from a
stamped metal distance piece & having a plu-
rality of radially extending tongues m . . .
each slotted as at n# and shouldered as at o,
and having its upper surface curved con-
vexly as shown in Figure 9, two stamped
metal plates p and ¢ adapted to receive be-
tween them the distance piece & and means
for securing said plates p and ¢ the one, p,
above, and the other, ¢, below the distance
piece k. The central portion of the upper
plate p is domed and the central portion of
the lower plate ¢ is flat, whilst the circum-
ferential marginal portions of said plates
p and ¢ are crimped or corrugated corre-
spondingly so that when the parts ave assein-
bled sockets are provided by the radial ex-
tensions 7. .. and s .. of the plates» and ¢
vespectively, snid sockets heing adapted to re-
ceive and {it closely around the inner-ends of
the arms or spekes ¢ . . . of the whee]l and
those parts of the circumferential marginal
portions of the plates intermediate said
sockets ure bent towards one another so that
their edges overlap. The distance piece &
ind the lower plate ¢ are correspondingly
apertured as at ¢. .. and u . . . respectively to
give passage to the shanks of bolts v . . . (Fig-
ure 3) and the distance piece % is cupped
adjacent the apertures 7 . . . to accommodate
the heads of said bolts which are held down
in said cups by the upper plate » as shown
in Figure 3. ' ’

The distance piece % and the plates p and
¢ are preferably stamped so that when the
mner ends of the arms e . . . are placed in
the sockets said arms e . . . are upwardly
inclined, as shown in Figures 8 and 10, and
the median plane of the rim-portion is
higher than that of the nave portion.

Each arm ¢ is formed according to the

invention set forth in the specification ac-
compsanying my application for Letters
Patent Serial Number 413,851 and is -of
substantially flatteried oval cross - section,

-3
ot

80

90

<
<

100

105

110

120

1325

whilst the lateral marginal portions w of

the blank from which the atm ¢ is bent up
ave shavply inturned so as to lie contiguous

150



<t

10

20

t
(=

40

1,411,239

with one another and constitute a dia-
phragm or strengthening rib lying substan-
tially along the minor axis of the cross-
section.

When the parts ave assembled the tongues
e . . . are fitted into the hollow arms ¢ . . .
the slots n . . . accommodating the portions
w, and the inner ends of the arms abutting
against the shoulders o . . . so as to position
and steady said arms. After the arms e
. .. have been placed in position and the
parts assembled pressure may be applied to
the two plates » and ¢ so as to press the
socket portions closely around the inner
ends of the arms e . .. and the parts may
be rendered more secure by brazing weld-
ing or the like at the junctions.

Preferably the rim-portion of the wheel
s bnilt up, in accordance with the inven-
tion set forth in the specification accom-
panying my application for Letters Patent
Serial Number 113,358 of an annular outer
peripheral portion @ of concavo-convex
cross-section and an annular inner periphe-
ral portion constituted by two parts y and
z, each of concavo-convex cross-section, ar-
anged the one, ¥, within the other, 2.

The outer end of each arm ¢ is machined
away at each side so as to form shoulders
the central remaining part being passed
through the parts 4 and z and bent over as
at 24 and secured as set forth in the specifi-
ation accompanying my application for
Letters Patent Serial Number 413,851 afore-
said.

The whole, with the exception of the pro-
jecting portions of the bolts » . . . may be
encased in a casing j of celluloid, exonite,
or similar material, or of a non-inflavimable
material capable of being moulded in a
similar manner, applied according to any
of the well-known methods of manufacture
(e. g. moulding). »

Having now particularly described and
ascertained the nature of my said invention
and in what manner the same is to be per-
formed, I declare that what I claim is:—

1. A hand wheel whereof the nave is
formed from a distance piece, two undi-

a

vided stamped metal plates and means for
securing said plates the one above and the
other below said distance piece, said plates
being so stamped that when the parts are
assembled sockets are provided adapted to
receive within them the inner ends of the
arms or spokes of the wheel, whilst those
parts of the circumferential marginal por-
tions of the plates intermediate of said
sockets are pressed towards one another and
constitute parts of the periphery of the
nave parallel with the axis thereof.

2. A hand wheel whereof the nave is
formed from distance pieces, two undivided
stamped metal plates and means for secur-
ing said plates the one above and the other
below said distance pieces, said plates being
so stamped that when the parts are assem-
bled sockets are provided adapted to receive
within them the inner ends of the arms or
spokes of the wheel, whilst those parts of
the circumferential marginal portions of the
plates intermediate of said sockets are
pressed towards one another and constitute
parts of the periphery of the nave parallel
with the axis thereof.

3. A hand wheel, as claimed in claim 1,
wherein those parts of the circumferential
marginal portions of the plates intermediate
of the sockets are pressed the one over the
other, substantially as set forth.

4. A hand wheel, as claimed in claim 1,
wherein the distance piece is constituted by
a stamped plate domed centrally substan-
tially as set forth.

5. A hand wheel as claimed in claim 3
wherein the distance piece is constituted by
a stamped plate domed centrally, substan-
tially as set forth.

6. A hand wheel, as claimed in claim 4,
wherein the distance piece is formed with
shouldered radial tongues, substantially as
set forth.

7. A hand wheel, as claimed in claim 6,
wherein the tongues of the distance piece
are slotted to accommodate the inturned
marginal portions of the blanks from which
the arms or spokes of the wheels are bent.

HORACE WALTER DOVER.
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