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To all whom it May concern:

- Be 1t knom that I HERBERT FHEDET{TC BRro4D-
HURST, 3, 5U nject cﬁ the Kmﬂ' of Great Brrtam reziding
2t 7

-y

4. C., England, engineer, have invented certain ne

and u:aei i lmprovements in Wheela for Commou Rﬂmd-'

Vehicles, of which the following is a spﬂcr‘.it,a,tmn,.

‘The object of this- invention ig to pmvlde g1 1m-
roved, spring road-wheel for vehicies, the inveniicn
being ﬂwmally (although not ex cluswuy; aesigned

te provide a construction whereby a wheel having g

broad tread may be rendered capable of always main- |
taining contact with the roadway across vmu@lly the
entire width of the tread of the wheel, notwithstanding |
that (owing 1o the cambev of the 10‘1r1 oy dther circum-

stinces) the plane of the wheel-rim Moy not be. ‘per-

- pendicular to the surface of the roadwas y. T

- ‘on those portions of the wheel whoss relativie displace-

30

the other hand to off

The dmt*ngumhmﬂ' featme {}f the invention is ts -3
fact that the springs act in all cases tangemmlly and

never radlaﬂy to the wheel as.in §

confined betweemadmlly extending guidesy. provided

ment the springs, are: employed to oppose, are each

ad:zmted on.tne one hand to slide 86 28 te ofier no repipt-
ance to stresses tranﬂmltted (in the piaxw of the wheel) |

in a divection parallel to the respective guides, and on

not
api.mg:a whatever their actual form, are never,

" ing to the present mventmn S ect to stresses such a5

3O

would be-thrown upam & hehcal spring whose ends ars
“atts Lhed 1o parts mem# m ozzpos:&te d].rectw;ﬂ.a ua‘as-

versely to the axis of the spring.

~ According to the p?eaent mventum ﬂ"-e Wheel i
* composed of three main le‘tlDILS whereof twa

Tﬁ LE-

- gral (or virtuglly. integral) with the hub and rim of the

wheel respectively,” while the third consists of ths 1
- springs, which -are Interposed in pairs between the |

other two portions gnd serve to. aormally hold the rim

" portion ‘concentric with the axle and at the same time
'tmnsmﬂ; mtaw mwemem; in r.,lther dv*eetmn fwm the

" “hub to the rim of the wheel or vice. versa. The rim

A
&t

50

portion may be consmtuted either by a single elemeﬂf_
dlﬁpmﬂemle 28 2 whole (in opposition to the spfmws)--
":111 2 pians pelpﬂndwugar to the axle, or (in the £A%e O
- wheel having a bre“-ud tread) v a plurality of mmﬂa*‘ |

elemﬂnts iuxtaposed side by side and all adapted to con-

| -.d].sphcpaw e ina pl:a,ne perpenmculw to the axle.

85

~ T That pﬂrtmn of the-wheel which is integral with t]_e -

Fub COINprises p&:ir of lateral gu1des (in thie form of
cheek piates or theilr equwalen:ts) betweent wmch the |
| -ﬂm @30#11:;3.1 {Tfhether composed of one E”"‘*llf:"lff or 0" 2]

Hamstaple M ansjons, Rosebery avenue, Lmdon

e uaual constructions
of spring wheel, that is to say, the springs which ase

er yze]ding registance %G ﬁtwﬁﬁeﬁ' i
. "Tiam‘mﬂ tied (111 the 'DlaIlB of the WARES 1) 111 B d]‘a ar 1;}11'

paraliel to ihe reupectme gut {1&3, Hem:e the._‘_
accord- |

— el

i

]

.|.
R e — s, L

-,tact with the ground mmu‘taneoualy, each elemeni | s
- carrying a ﬁﬁpa‘r aie tire and each being mdependpntly

tmﬁd) is' constrained .to move pa spendicularly to the

wzh; and sets of guides which e::iﬂnd radially (or ap- =
60
]111104.,1011 with cerreapondmg guites on each element

proximately zadially) to the 2x}: and serve, in-con-

of the rim portion of the wheel and with the springs

(mr ﬁ'ﬂlf‘ﬂ wmd g*u:.des conatﬂmf 1btltmen ts), o llmlt |

portmﬂ both tlanweraely £o 37__3., ,;5319 ,_aud a.n.gulmly__ 1n,
relation io the hub. *

plﬂlallty of lndepeﬁaent elemez-'a as’ alrea,ay men-—j"’.

65

~ The guldes constituie ghut: “ﬂjﬂﬁtﬂ for the snnngs;}"
v‘hmh make ﬁlidlﬁﬂ' contact with the resPectwe guides -

on the rim portion, or with those on the hub portion,
or with both, so that the Bpﬂnf’cﬂ are reheved of all tor-
‘sional stregs. S |

70

In its most mdlment&vy fmm the 1mproved spring |
uheel may he. regarded 28 cozaprising 2 set of radial -

| arms carried by thehub; a disk aigposed in the plane of

sa1d arms and apu‘fmed to accommodate the hub and
a:ms, the periphery of the disk serving to carry the tire:

bounding walls of the eperture in the disk 28d adapted

75

| cueaiuon Springs . merposed beiween the arms and the

to permit the latier to sl'fde, tes *‘*wersely w the axle, o

- and also to turn through a smali aagle relatively to the

‘b, without themselves heing subjected o torsional -

gty ess; and a pairof check plates carried by the axie and
serving fo retain and guide the disk in the plane of the

remai_ arns and also (it necessary) to prevent the es-

capeoft he &pr*mgh laterally. When compovnded (3. .
having. iis ¥im portion constituted by two or more

annular elemenfs juxtaposed side by ﬂ:,de and inde-

nenu&nﬂy displaceable. transverseiy to the axle) such

a rudimentary form of the improved spring wheel may
-hwe as many sets of radiel arms-and cushion §prings
as there are disks or annular elements cempr}.sed in the

90

rim portion, the arms of one set al13:‘-:-:7*1&1:1?ngjP ag. regards

angular pusrtmn with these of the adjacent set or sets.
Referenﬂe 15 to be had te the accompan erg draw—-— f

mﬂs where

wigure 1 is a side elevation: Gf T"lm,t may be termed |
| the rudimentar y f@*m of & compound spring wheel’ cun-_

05

structed according to the present invention, the nearer .

cheek plﬂtﬂ"bemﬂr wmwed - ¥ig. 2 is e edge view .
100 .

o1 the wheel. TFig, 3 rﬂ.mﬂar view 1o Flr:. i shnw-

ing o Bhﬂ'hﬂ"! modlﬁe{l cﬁmﬁmctmn ‘and Fig. - -4 1§ a:'. Lo
section on ling #—dq of Flg 3. Fic. 5is g side view of

part of & compound spring wheel with the nearer cheek .
plate removed, drawn to a larger scale. and showmg a

practical development, of the mvmtlon. ...a..‘nd Fig. gisa
ection on‘line 6—8 of Fig, 5

105
- Tig.7is an edge view .

of ‘a compound spring ‘Wheel lustrating its aciion.

- When running or resting upon 2 md hawaf— ;
erable degree of camber. |

mv“ lraut*h-au the dr-awnf?a
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. Similar 1ettcra of refelence mdlcate ccaﬂgsnﬂj,ldmg;,_..l. .

.,,,nd .5 shaw ) ﬂampounﬂ S}grmg ﬂwhﬁ-el”
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angles made by

&
compriges two similar ele-

awhereof the. rimp-portion
I;ments.each i

plates B* B2 and between them two gimilar sets C' C?
of arms which extend radially to the
example illustroted each
of four metdpers disposed. at equi-angular intervals
about the axle; the arms of the one set ‘bisecting the

those of the other set. -
TR of
encircled by and

Pach of the two similar elements
tion of the wheel congists of a disk

| .Cﬂ-,l‘f}’i'ﬂg & Sepﬂl‘&{‘:@ tire €' Or. ¢ .;md apelftl;fed as indl-

~ gponding set of radial axms O

15

7 The aperturcsh each digk ¥, B2, while conforming- |

A

gides ¢, v, OF €AC |
bounding wall of the aperture in the disk. These

30

. [
] m" .

asrubber.
 Ag it may happen that

e

45

 and distance piece between

00

. opposite end of the

60

pounds the aperture in
B, There are eight cross-pins J while two springs,
appertaining respectively to

5

- on- the one
side, g0 that each disk con. only move transversely 1o

“torsional

‘which 18 nearest 1o

ing block C° or C*,

cated so a8 to accommoadate the hub A. and the corre-

disk is retained by the adjacent cheek plates B’ or B?
side and by the other disk on the opposite

the axle D.

in_gerieral con ﬁ_gul-amon:ﬁ{iﬁhé‘ fud Ry s, 18 sufli-
ciently
said disk a3l directions in its own plane, but also t0

sdmit springs ¥,

each arm and the opposed portions e, ¢, O

springs I, which may be attached o the arm’ or (a8
ghown) to the disk, or- may be. iree to slide relatively
1o both, are of such ;fbrm as to act only as cushions he-
tween the disk and arms without being subjected to

stress in consequ
"betweewr those parts, and for this purpose the springs

may

one part.white tae <ymmit of the curve bears upon the

other part as indicated. It will be obvious however

” t]i;;it the form of the springs might be considerably
varied; -thus for example,

helical or spiral springs
might be used, or cushions of an elastic substance such
(with some forms of Springs)

only 2 small part of the Jength of each radial arm. i

actually utilized to jorm an ‘abutment ior the asso-

riated springs, while all the arms are virtually integral

with the cheek plates, i+ follows that each arm may be

as o combined cross-brace
the cheek plates B, B,
9 gnd 4. In such case, alternate

as indicated in Figs. o
abutments for the springs B

Hlocks (3 and C° serve as
appertaining to the respective disks B! E2, and those of
g® or g* in the disk to

cach set pass through -apertures
which they do not appertaln, said apertures being suf-

replaced by 2 block serving

~iently large to allow of the necessary play of the disk
- pelatively

to the block. In the construction illus-
and 4, .thal end of each spring I
the center is shown as attached to

trated in Figs. 3

and capable of turning
connects the cheek plates B! B* near the hub A, the
spring making sliding contact with
the approximately radial surface ¢t of the correspond-
while the bow of the spring makes
the opposed suriace ¢ which
the corresponding disk ' or

Jliding contact With

the disks E* and L7, are

a,‘l;iiaaéh'ed to each gross--pin; -

md_ependentlyJdisplac'ea.ble transversely 10
the axle. Upon ihe bub. A are fixed 2 pair of cheek

a.-;;le D. In the
set. of radial arms consists .

*..;ﬁe rim-por- |

or (2, in whose plane the

¥, between the approximately radial

ence of relative movement.

be simple segmentally curved leaf springs (single
or laminated), the ends of the spring bearing upon the |

2boufa cross-pin or bolt f which.

y —

iarze not Ofily"t0 peadll .6 necessary play of |

l

ing from one

faces ¢ of a block C°

the elements E' E and two,
E? E4, the springs F?Efﬁalﬁemating_with_ the springs I

@2 which afford 5 sliding bearing for

functions. That is to say, each
in a direction perpendicular 1o i{hat radius of the

| allel.

Nir—

862,702

Tn Figs. b and 6, which illustrate & pmcticalﬁdeve]-
opment of the arrangement shown in Figs. 3 and 4,
the rim portion of the wheel comprises four similar
and independent clements E! E* E3 E* mounted side
by side. ™ Of these the first and’ third elements (count-
face of thp/'ﬁheé'i”)“‘,-EI 3, are supported
by springs F* which in’the face view, IFig. 5, coincide
with one another, while the second ansl fourth elements
2 and B* are similarly supported by springs F* which in
the same Vview likewise coincide with one another.
Each spiing 18 two-armed, its middle being bent to
form an eye rotatable about one of the cross-pins f*
while both of its arms f? f3 oxtend from the pin in 2

direction,apprgxima}tely radial to-the wheel, the iree

end of the one arm f> bearing against one of the radial
or (¢ while the other arim & takes
a sliding bearing, 2s hereatter described, against the
corresponding element of the rim portion of the wheel.
Each. crogs-pin f* carries four springs, two 25 K2 for
as I3, for_the clements

as-indicated in Fig. 6. ..
Fach element E! E? E°
the wheel consists of a

&n its outer periphery the corresponding tire e €% ¢° or

¢t and provided on its inner side with brackets G' or

the corresponding set of springs F* or
g* ar otherwise, to clear the corresponding hlock O or
5 of the set which do not appertaia to the particular
element t0 which the bracket 1s attached. |

* As each spring arm f* may have a considerable slid-
ing movement relatively to the biacket G' or G
against which 1t bears, it is preferred to interpose an
uti-friction device between the bracket and spring.
This device may consist, as shown, of a roller H car-
ried by the bracket and having its periphery outstan d-
ing from the face 5 of the latter so as +o receive the
pressure of the spring,
upon & path g° on the hracket approximately parallel
to the radial face ¢° of the corresponding block (5 or
In oider to retain the roller H.in position, it is preier-
ably fitted to work between & pair of side plates I J
integral with the bracket and having slots j in which
ihe roller gudgeons h are free to play. |

and Tt of the rim portion of
simple annular jelly carrying -

ihe tollér being fitted to run

cv.

70

79

80

85

90

the arms f2of
: F3. each of satd
_brack,ets--_bein_g'adapted', by means of aperttres g® or

95

100

105

110

It is to be clearly understood that in all wheels,

whether simple or compound spring wheels, construct-
od according to the present invention, the springs
(whatever their form or grrangement) operate only
tangentially and not radially to the wheel, this being
the case whethex any particular spring happens for the
time being to be bearing its share in supporting the
load, or in transmitting rotary motion hetween the
hub and rim portions, Or ‘n fulfilling both of these
Spring OpPerates solely

wheel to which the surfaces & and ¢ (corresponding to
and co-acting with said spring) are approximately par-
Hence, for example, those springs which at any
«oment offer resistance 10 displacement ' %
portion transversely to the axle in consequence of the
Joad, are those situated 1ot vertically above or below,
but on or near the level of the axle, at each
1t will be evident, without fu:rther‘ description, that

120

125

of the rim

side thereof.

136
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15

20

- clear of the ground, this arangement being essential -

_ to the wheel accommodating itself to the camber of
25

tact with the roadway.
Jt 2, ete. comprised in the rim portion of the wheel

862,702 ' =

the number of elements constituiiug the rim portion
-of a compound spring wheel constructed according to
“this invention, ifay be increased indefinitely within

practical limits, either odd or even numbers of such
elemants being used as may be found most convenient,
and the arrangement of the various parts and mode of

attaching the springs being modified as may be nec-

essary. On the other hand, by suppressing all but 2
single element of the rim portion, a wheel constructed
according {o this invention, will constitute a simple
(1. e. a non-compound) spring wheel capable of being
employed for any purpose which a spring wheel is

adapted to serve.
It is to be clearly understood, in the case of a com-

pound wheel, that no part of the wheel which isnot

displaceable transversely to the axle, and spring-held
normally concentric therewith, is at anv. time in con-
Hence, while cach element

1s thus displaceable, and constantly in contact with
the ground, the cheek plates B B2 or any equivalent
parts not so displaceable, are maintained constantly

the roadway or other obliquity of the surface over
which the vehicle is passing.
Claims.

1. .\ spring road wheel for vehicles, consisting in the
combination of a rim portion displacealle transversely to

+
F"|-"

the axle; a hub provided with cheek plates adapted to con-
fine such displacement of the rim portion to movement of
sald portion in its own plane; guides integral with the
hub and rim portions respectively and extending .approxi-

mately radially to the wheel: and springs in compression

interposed between the guides on the hub and rim portions
and each adapted on the one hand to slide so as to offer
no resistance to stresses transmitted in the plane of the
wheel in a dirvection parallel to ithe respective guides, and
on the other hand to offer yielding resistance to stresses
transmitted in the plane of the wheel in g direction not
parallel to the respective guides, subs tantially as described.

2. A compound spring road-wheel for vehicles, eonsisting

in the combination of a plurality of separate rim elements
Juxtaposed side by side and adanted to contact with the

ground simultaneously, each having a ecircular periphery

. and being independently displaceable transversely to the -

axie: a huab provided with cheek plates adapted to confine
the displacement of said rim-elements to movement cach
in iis own plane, the outermost of said elements res.ec-
tively making sliding conutact with the adjacent - theek

30

39

49

plate; guides integral with the hub and with each "of,'%he_-

rim-elements respectively and extenfiing approximately ra-

dailly fo the axle; and springs in cempression interposed

Letween the guldes on the huly and those on the resnective
rim elenents and each adapted on the one hand to slide so

as to oifer no resistance to stresses transmitted in the
plane of the wheel in a direction parallel to the respective

gurdes, and on the other hand to offer yielding resistance
to stresses transmitted in the nlane of the wheel in a di-
rectigp not parallel to the respective guides, substantialiy
as deseribed. -
HELRBERT Ir EDERICK BROADHURST.
Wiiricsses : -
I, D. JAMESON,
¥, 1., RanD.
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