(No Model) o _ 4 Sheets—Sheet 1.
' I. DAVIS.
METALLIC WHEEL.

No. 589,061 ~ Patented Sept. 14, 1897

?S | = &Nﬁw .

. h. : -.
. . m - b I "
- ' ’ ) | " r s |
L} . F .
| -4 . 1 -
' 1 - L ) "
L] ;":: L™ J.""".‘I ' N . '-“r : . |
3 t-:‘.nb . dogss & 221 . '
o o F b Mg b ! l‘:‘, "'i.' o -
Cats . Vst ! -
' L) ] g -
" ‘}l ¥ ' ..t.: 'T . ———
' . y = 4 .l"'.-:,, > ' ey . ' ' :
1 . = *.,\' * 1..!‘ - - _'I"-"..i = -, ] ’ ~ :
. , L s | “-" . . T Py .
: A .
. r . _
' - 1 »
= ‘ l '

- LrevernzZor




(o Model.) I - 4 Sheets—Sheet 2. | . '

1. DAVIS.
-  METALLIC WHEEL. e




-Sheet 3.

4 Sheets

(No Model.)

© L. DAVIS.
 METALLIC WHEEL.

No. 589,961,

 Patented Sept. 14, 1897.




inhipeglep—

. : (NO M OOOOO ) o ) - - | - 4 ee
. METALLIC WHEEL.
~ No. 589,961. - Patented Sept. 14, 1897.




UNITED STATES P,

ISAAC DAVIS,

OF LONDON, ENGLAND.

METALLIC .T"WH EEL. &

SPECIFIOATION formmg part of Letters Pa.teut No. 589 961 dated Sep+embel 14, 189'7
- Application filed ﬂnguat 19, 1896 Seual No. 603,209, (HU model) Patented in ‘Victoria March 3, 1896, No, 19 ,930; in Eng-

land June 8, 1896, No. 12,5641 in France .B.uﬂ‘u%’l} 1, 1896, No. 268,561 in New 3011’511 Wales

December 31 1896, No.

7,164 ; in Sonth Australia Deﬂembm 31, 1896 Nn 3 510 in New Zealand J'anumyB 1897; No. 9,18 '7, and in Canada Ja,nu-

~ary 19, 1897, No. 54,663.

| T@ all whom it may concern:

Be it known that I, IsAac DAVIS, a SubJec‘L

~ of the Queen of Gr eat Lutmu and Ireland,

10

in South Australia, dated Deeembel 31, ]89() 1
| ,010; in New Zea,la,nd dated J anualy' 5,

| 1896 No. 12 930, and in Gleat Britain, dated_
June 8, 1896 No 12,564,) of which the fol-'
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‘one end of an axle

| fmmer
1mproved wheel in side elevation.

residing at I'leet Street, in-the city of Lon-

don, En oland, have mvented Improvements
(for which I have ob-
“tained Letters Patent in Canada, dated Janu-

“dated

in Metfﬂhc Wheels

ary 19, 1897, No. 54,663; in I‘lance |
Aucrust 1, 1896 No. 208 561 in New South
\Vales dated Deeombet 31, 1896 No. 7164.L

No. 3
1897 No 9 ,167; In Vietoria, dated March 3

lowing is a speci: 10&’[1011

| T]llS Invention of 1mnlovements 1n met&l_'- |
~ lic wheels relates more particularly to that
class of wheels which have a di vided hub and

axle - box; and the 1mp10vement°3 consist

mainly in means for securing the spﬁkes to.

the hub and to the rim in Sl]dl a& manner
that the rigidity of a fixed metal to metal
connection is avoided, as I shall now explain
by reference to the ELCGOIHDELI]}HI]ﬂ dmwmws,

“wherein-—

- Iigure 1 is a 1011W1Luc111m1 seemon 1;111 ouoh

the axle box hub and adgaeent parts of my
‘1mproved wheel, which is shown applied to
Ifig. 2'1s a part end ele--

vation of the hub and atmehed parts, and

Fig. 3 is a central er oss-section on the line 2z
Fig. 4 18 & cross-section through

of Flﬂ' 1.
the rim and tire of myimproved wheel, show-
Ing how the wheel-spokes are secur ed to the
Kig. 5 shows to a smaller scale my
- Iigs. 6
and 7 are similar views to Fig. 2, showmﬂ

- modified ways Of cmmectmfr the mnel, ends

Referring to I‘ln*s 1 to 3, 111011181#76 1is the

axle - box lelded 10n01tud11’1&11y into two

parts that are held in position in the longi-

tudinally-divided hub 2 by small lubb 1* on
the former entering corr esponding recesses 2°

“in the latter, as desc,llbed in the specification
of Letters Patent No. 544,664, Kach end of
'the axle-box is coned, as ShOWI’l at 1° 1%, the
| nner coned end 1> be.nw :;mmwed to rest |

.:aﬂamst a sunllmly shaped bearing for med in
the hub 2, while the outer coned | end 1°fits
against the inner coned end of a cone-shaped

cap 8, which i is serewed into the outer end of

the hub and serves for ad justing the position

of the parts of the axle-box 1 upon the end
'of the axle A.

" The exterior of the axle-box |

50

55

I and the interior of the hub 2 between the -
said coned ends are so 1elat1vely shaped as

to form between them, when together, a space

in which is placed a c11v1ded tube or sleeve 4

6o

made of sunitable ylelding or cushlonmﬂ* ma- -

t terial, such as leather, for the PUTPOSE of re-

ducmw metallic eontact between the hub and

‘axle- bo*e; as far as possible and so reduce the -
transmission of shock from one to the other,

and also for preventing escape of lubrlcant '-

from the divided axle-box. The be&unmsm-
faces within the axle-box are: lubucated by

means of lubricant admitted from a dust-

p1 oof lubricator 24, passing through the hub
2, sleeve 4, and axle-box 1 y &S shown 1 1n Kig. 3.
“)b is a ring of material, such as leathm let
into an annulm recess in one end of the hub
2, so-as to surround the end of the wheel-

axle A, to which the wheel is fitted, and pre-
vent entry of dust to the axle- 00X beauuﬂ at
serving to eTee-' |
tually exclude dust at the othe1 end of the

this- point, the screw-cap 3

bearing.’

2¢ are lenﬂ*ths of leather, cord, or the like

7_5__

8o

- placed-in recesses in the ad,]a(,ent longitudi-
nal edges of the two sections of the hub to

pr event the passage of dust to the bearing at -

these parts and also the escape of lul Dueant

| at these parts.

By the eonstmetlon descubed dust is ef-
fectually prevented from passing to the bear-

ing-surfaces and lubricant is efeetually pre-

vented from escaping therefrom.
Near each end of and at the exteri ior of the

QO

hub 2 there is provided a flange 5, which has

ets 6, which are or may be of semicircular
form in plan and are adapted to receive and
retain the inner ends of the tubular spokes

formed therein a number of reeesses or sock-

7,these ends being enlarged, as, for example,
by providing them with 2 ﬂange or enlarge-
ment 7%, as shown or by one or mme ldteml -
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pins or projections, so as in any case to limit

outward movement of the spoke ends. 'The
inner end of each stroke. rests against an elas-
tic bearing, which in the arrangement now
being described is a coiled metal spring 3
surrounding, it may be, a block s* of mate-
rial such as india-rubber.

5* are removable rings or annular flanges,
each furnished with a number of semicircu-

lar recesses corresponding to those in the

flanges 5 and adapted to fit the spoke ends
7* and their elastic supports 8§ and inclose and
hold both in place. The removable flanges 5°
may conveniently be secured in the operative
position shown by coupling-rings 9, screwed
onto the ends of the hub 2, and which, besides
securing the flanges 5* in position, also serve
to secure the two haives of the hub together
around the axle-box 1. The elastic bearings
for the inner ends 7* of the spokes 7, instead
of being in the form of coiled metal springs 8,
may, as shown in Iig. 6, consist of disks or
short cylinders 8°, of hard rubber , compressed
cork, or like materm] or, as shown in I 1g. 7,
of a ring 8¢of such materml which is held in
a eorrespondmﬂ* annular recess, formed by
*d between the hub end, its fixed ﬂa,nbe 5,
-able flange 5*. The enlarged in-

ner ends 7* of the spokes 7 serve to effectu-

ally limit, in conjunction with the flanges 5

H® outwcu*d movement of the said spoke ends

The outer or rim end of each spoke 7 has a
solid collar or extension 7° formed thereon,
and such end is fitted into a socket 10, Whleh
18 riveted or otherwise secured to the metal
wheel-rim 11. Each socket 10 is furnished
with an internal screw-thread to receive a
tubular nut 12, which is fitted on the spoke
before the collar or extension 7° is formed
thereon and which fixes the latter in place.
This nut acts directly or positively against
the enlarged end of the spoke, so that when
1t 18 twhtened up it will exert a longitudinal
strain on the spoke and draw the enlarged

inner end 7* of the spoke twh’uly against the |

adjacent surface of the rings 5 5“L between
which it is held, but so, neverthelebs* that
the spoke can move 1*ad1a,11y inward awalnst
the action of the elastic or yielding -support
by flexure of the wheel-rim. DBetween the
outer end of each spoke and the bottom of
each socket is a washer 13, of suitable elastic

or yielding material, such as hard rubber or

leather, to serve as an outer cushion for the
spoke end.

The wheel-rim 11 is preferably made of
channel-section, as shown in IFig. 4, and may
be built up in segments or sec‘mons or may be
made as a le*]ded ring with its ends connected

together or as an endless ring, as may be de-
In the channel 11% of the rim and un-
der the tire 14 is placed a packing 15 of ma-

terial, such as a cork, in order to form a yield-

ing bed or cushion for' the tire and relieve if;

of any jarring action.
By constructing metallic wheels in the man-
ner described all rigidity of the parts, such

589,061

as obtains with metal to metal connections,
is avoided,with the result that the wheel will
not be subjected while in use to shocks, such
aswould otherwise resultinrapid destruction
of the wheel. Such wheels serve to prevent
in a very efficient manner the transmission
of shock to the wheel-axle and consequently
to the vehicle to which they are applied,while

at the same time they are sufficiently strong

for all practical purposes.

What 1 claim 1s—

1. In a wheel, a combined sectional axle-
box and hub of the kind herein referred to
provided with a layer of material such as
leather arranged between the exterior of the
axle-box and the interior of the hub, substan-
tially as described and shown for the purposes
speciiied.

2. In a wheel, a hub divided longitudinally
and provided near each end with a pair of
flanges 5, 5* having formed within and Dbe-
tween t-hem a seﬁes of recesses, or an annu-
lar recess, and elastic or yielding material ar-
ranged within said recesses or recess and
against which the enlarged inner ends of the
wheel-spokes bear, the outer flange of each
pair being made removable and coupling-
rings adapted to hold the removable flanges
in place and also to hold the parts of the di-

vided hub together, substantially as herein

deseribed.

3. In a metallic wheel, the combination of
a hub provided near each end with a pair of
similar flanges 5, 5* having formed within and
between them a series of recesses or an annti-
lar recess 6 and a series of radial holes lead-
ing outward therefrom the outer flange of each
pair being made removable, -a wheel-rim, a
series of spokes connected to said rim, adapt-
ed towork radially and independently of each
other through said radial holes and formed
at their inner ends with enlarged parts that
are normally rigidly held in an outward di-
rection directly against the corresponding

pair of flanges, means for putting said spokes

in tension, elastic or yielding material located

{ in said recess or recesses aind between the en-

larged inner ends of said spokes and the bot-
tom of the recess or recesses, and means for
securing the movable flange of each pair in
place, substantially as described.

4. In a wheel, a combined sectional axle-
box and hub of the kind bherein referred to
provided with a layer of flexible material be-
tween the axle-box and hub, a ring of flexible
material let into an annularrecess in the axle-
box so as to surround the adjacent part of
the wheel-axle to which the wheel is fitted,
and lengths of flexible material located in re-
cesses in the adjacent longitudinal edges of
the two sections of the hub, substantially as
described for the purposes specified.

5. A wheel having its hub and rim tied to-
gether by a series of tension-spokes formed
with enlarged inner and outer free ends, the
enlarged inner ends of said spokes bearing

L In a non-elastic manner and in an outward
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direction against the hub but free to move in
direction independently of each
other, and the enlarged outer ends of the

an inward

ey

spokes bearing in a non-elastic manner and
In an inward direction against the rim but

- Iree to move outward relatively thereto, and

IN®,

15

- 20

elastic or yielding material located between

~the inner or central portion of the hub and
~the inner end surfaces of the spokes and upon

which the latter are bedded so that their in-
ward movement is resisted by such material,
substantially as deseribed. o

6. A metallic wheel having its spokes en-
larged at their inner and outer ends, the in- j
ner ends being arranged to bear in an out-

ward direction against a rigid part of the
wheel-hub and in an inward direction against

elastic or yielding material carried by said
hub, and the outer ends of said spokes being
arranged to bear in an inward direction di-

rectly against tightening-up devices and in
an outward direction against layers of cush-

- loning material, substantially as deseribed.

.25

30

7. A metallic wheel comprising a hub pro-
vided with pairs of flanges, one of the flanges

0f each pairbeing removable, elastic or yield-
Ing material held between each pair of flanges,

a wheel-rim having sockets each provided

- with a tightening-up nut and with a layer of

cushioning material, and two series of spokes

each having enlarged inner and outer ends,

“two subsecribing witnesses. e _eide
. | | ISAAO DH{‘:F.'.IL.:':‘S{I RN I R

- 'YV‘itneSSeS: - -
- PERCY E. MATTOCKS
~ Wu. O. BROwN.

 the inner ends being each held between and

directly against one of the pairs of flanges by

the elastic or yielding material and the outer

ends of the spokes being held between the
nuts and layers of cushioning material in the
sockets and bearing directly againstsaid nuts,
substantially
specified.

3. A metallic wheel comprising a combined
sectional axle-box and hub provided with

pairs of flanges 5, 5* with interposed elastic
or yielding material, a wheel-rim having at-

tached toitsinnerperipheryinternally-scerew-
threaded sockets 10 fitted with layers 13 of 45
cushioning material and nuts 12, and spokes

7 having enlarged inner ends located between
sald pairs of fl .
ylelding material held between the same and
strained in an outward direction against the

material in the sockets and forced radially
outward by direct contact therewith
nuts, substanially as desceribed. |
- In testimony whereof I have signed my
name to this specification in the presence of

[LTTPrTT o DT P H

J

flanges, the outer end of said spokes being |
‘enlarged and bedded against the cushioning

of s&id

35

a8 described for the purpose

40

anges, bedded on the elastic or

50
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