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UNITED STATES

.» “Re. 2_2’35_5

PATENT OFFICE

22,355 -
INDIVIDUAL SPRINGING CONNECTION
John W Leighton Port Huron, Mlch

()rlgmal No 2234 803, dated March 11 1941,
-Serial No. 238, 457 November 2,.1938. Appllca,-
tion for reissue. February 12, 1942, Senal No. -

430, 615
17. Clalms

The invention relates generally to motor ve-
hicles, and it ‘has particular relation to the indi-
‘vidual springing of wheels for suich vehicles.

- In general it may be mentioned that a conven-

‘tional type of individual springing includes upper -

and lower links pivotally connected to the vehicle

“(CL 280—96 2)

(=]

’ frame @nd which are pivotally connected at their -

outer ends to a vertically extending -‘wheel
“mounting or supporting member. At least -in
certain installations it is desirable to’ provide
“means for varying the caster angle of the wheel
‘or to provide a means for ‘obtaining the correct
caster angle  initially when the xnstallatlon is
tade, and this necessarily requires that the
wheel mounting member be tilted in‘a direction
Jongitudinally of the vehicle. Tilting ' of the
whee] mounting member, in the eévent this’ mem-
ber connects the outer ends of the links directly,

Yequires that the connections between the mem-

bér and the links be such as to permit the tilting
movement. While it is not new generally speak-
ing ‘to_tilt the wheel mounting member ‘for this
“purpose, the present 1nvention 1s concerned w1th‘
‘improvements.

- One object of the inventlon is to prov1de im-

10

" Fig.3isa cross-sectional view on'a ]alger scale

‘taken substantially along the line 3—3 of Fig.1;

Fig. 4 is a cross-sectional view taken substan-

_trally along the line 4—4 of Fig. 3;

Fig. 5 is a cross- sectxonal view taken substan-
tially:along ‘the line 5—5 of Fig S R

Fig. 6'is a cross-sectlonal view taken substan—
tially along the line 6—6 of Fig.'5;

Fig. 7 is a fragmentary, plan’ v1ew of a dxfferent
form of upper hnk embodymg another form of
the invention;

Fig. '8 is 'a cross- sect10na] view on a larger

scale taken substant1a11y along the hne 8——8 of
-Pig. T;
15 °

Fig. 9'is a cross-sectional view taken substan-

. t1ally along the line 9—9 of Fig. 8;

20

" Fig. 10 is’ a view on the order ‘of Fig. 8, 111us-
trating a form of the invention wherein caniber
adJustment 15 obtamed along w1th caster ad-

-justment;

Fig. 11 is a cross-sectional view: 1ndxcat1ng the
connection at’ the outer- ‘end of ‘an -upper link,

~such as shown by ‘Fig. 7,- wherein st111 another
form of the invention is embodied; L

25

proved connectlons between-the wheel mounting -

member and the'link which wiil enable varying

- the caster angle or initially obtaining it in 4 sim-

‘ple and easy manner without: ‘interfering with
ahgmnent of the bearmg forming the prOta.l,

‘connection between the links and the member
“Another object of the invention is to. proyvide
improved connectmns between the wheel mount-
-~ ing ‘'member and the hnks including " threaded
bearings, wherein means are providéd for vary-
“ing or obtaining the castér angle without inter-
‘fering: with the - bearmg betWeen the threaded
portlons - ,
' Ahother object of the inventmn o provxde
improved connectlons for the purposes men-
tioned’in the preceding objeéts, whlch are simple
“and’ mexpenswe to. manufacture assemble and
T;to adjust.

30

Fig. 12'is a view on the order of Fig. 5; 1llus-

‘trating a connection ‘at the outer end'of the

lower link, wherein the ‘connection is somewhat

; on ithe ‘order of that'shown by Fig. 11;:

‘Fig.-13-illustrates a connection at: the outer
ehd of the upper link as constructec_i accordmg to

‘-another form of the invention;

.Fig. 14-illustrates another form of the inven-

- tion'employed ‘at the outer end of the lower link;

35

“Other objects of’ the: mventlon w1ll become '

“apparent from the folIowmg speciﬁcatlon from
‘the ‘drawings pertaining’ thereto, ‘and. from the
“claims héreinafter set forth.

“For a bhetter understa.ndmg of the 1nvent10n

45

“réferencé may be had tothe accornpanymg draw- B

;ings wherein:
“Figure Lis a fragmentary, elevatronal v1ew of

‘individual sprmgmg embodymg one form of the

“invention;’

I Pig. 218’ a ‘plan, view on a Iarger scale partly m i

. cross-section, “of the upper link shown by Fig. 1;

85

.indicated at 14.
50
_tegral with an apertured bearing portion 18 that
_is turnable on the ‘wheel mounting member 138.

- ‘Pig.-15 is ‘a4 ‘cross-sectional view dillustrating

still another form: of the invention, which may

be employed at the outer end of the upper link;

-Fig. 16 is somewhat on the order of that shown
by Fig. 15, illustrating a: connection at the outer

-end of the lower link;
‘40"

Fig: 17 is a cross-sectional v1ew taken substan-
tially along the line {1—I7 of Fig. 15; and.:

Fig. 18 is a cross-sectional view taken substan-
t1a11y along the line 18—18 of Fig. 16. ;

- Referring to Fig. 1, the frame of a. motor ve-
hicle is indicated: at 10, an upper link of the in-

dividual springing is indicated at 11, a lower:link

is indicated at 12, the wheel- mounting member
is indicated.at: 13, and a wheel on the latter. is
It may be added that the wheel
is. mounted directly on an axle 18, which is.in-

Each of the links is pivotally connected to the
Irame, and the member 13 is pivotally connected
to the outer ends of the links, so that the frame




2 |
- may- move upward]y and- downwardly w1th re-
spect to the wheel.
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' substantially larger opening ‘10 formed in the

The upper link {1 comprises. arm. portlons 20 S

. -and-21 joined: by a pin 22-which also serves as a.
- shock' absorber connection:
inner ends,” have spaced apertured portions: 23

and 24, receiving ‘a’ control bar 25 -having open-
-ings’ 26 adapting it to De bolted to. the vehicle
frame.

21, ‘which, -in turn is' threaded into the aperture

and is rigidly locked therein by means' of locking:

thread 28. The opposite end of-the conirol bar
is threaded. into a-bushing 29, which: is clamped

in the aperture of portion 2& by ‘mesins:of a:bott:

Such arms, at their:

lower:end 6f the wheel mounting member 3.
As best shown- by Fig. 6; the wheel mounting

“‘'member 13:has a transversely extending opening

18 which  receives a pin T4 ‘that has a partially

- cylindrical recess 15 fitting the upper peripheral

portion of the enlargement 69. One end of this

.. pin is threaded as indicated.at 11, ‘and receives a

Oppodte ‘ends of the bar 25 are thresded
and the oné’eitd projecting through tHe aperture:
in.portion 23 of arm 20 is threaded into a bushing.: -

“ocie nut I8 which coritacts the face af the wheel
10"

motnting member. Below the enlargement 69
of pin 671, the wheel mounting member has a sec-
ond opening 18, which receives a-pin 19 that in

U srn: fits'al groove or recess 80 formed transversely

30 which is partially received ifi a'groove 31 in'the’

bushing. It will be undetstood’ that the aperi-"
tured portion 24.is bifurcated and that the Bolt. .
30 draws ‘the bifurcated portion in: clamping’ re=

lation around the bushing.: . At its outer end; arm

20 has-a bent, threaded portion: 35 -which. is: par- -

* allel to the control bar 25,

Now referring to Figs; 3 and 4; the offset.or bent

.- portion 35 is threaded into.a bushmg 36, which is 25
,tha.t upon: loosening. the’ m

disposed in- & substantmlly larger opening 31 in
- the wheel mounting: member- (3, that is, inthe

upper- end  of such- member. As best: shown by "

.in the lower:side of the enlargement 69.
" iristance, the pin is locked in position by peening -
.over the metal at both ends thereof, as indicated
at 8.
“ nut: 18] the pin 67 and the’enlarged portion. §9
~+ thereof 'in particular, may be. positively ‘locked: = . -
to’ the wheel mounting member (3 both against

In this

It will-be'apparent that by tightening the

turning and against. longitudinal movement; al- -
though it, will’ be_appreciated that:in- tightening .

the nut 18, the enlarged portion 69 will be drawn .

a.ga.mst the sideof the opening 10.
Considermg Figs, 5 angd.

it wxll be re&hzed
'IS ‘the member .13

. _may be tilted longitudinally of the, pin &1 within

- Fig. 4;:the wheel jhounting member above and be- .

‘low. the center line of the opening 31, has trans- .

versely extending openings 38 and 38, which. ex-
tend in a direction crosswise of the bushing-36.
The opening. 48 receives:a pin. 40, which has a
substantially -serni-cylindrical recess ‘41 in. s

lower: side fitting - the ‘upper. peripheral port.lon of

- the bushing. | ‘This: terminates 2t one: endina
threaded extension 43 whmh receives ‘a nut 44
that conta.cts :the  outer surface. of  the:: wheel
‘mounting. member around the opening 38,

The opening 39 receives a similar pin 46 having[-

2 substa.ntially semi-cylindrical recess 41, which

fits: the lower peripheral portion of the bushing.
This pin terminates likewise in a threaded ‘exten:

35

sion having a nuh 50 thereon‘ -whieh: .contacts that. -

side of the: wheel mountin member opposite: the .4
side: conbacted by the nut 44:. It should now be -

- appreciated that the pins 48 and 46 may. he

shifted and that by tightening the nuts 44 and 69, -

the bushing. may be tightly ¢lamped between'the

Jlimits permitied by the size of the opening 70, -
~and that during. any tilting movement : of -this.

‘character, the pin 14 necessarily will-turn. slightly -
;relative to: the wheel mounting member..

Now
consuiermg Figs. 3 and- 4, it will. be. appreciated
upon loosenmg the nuts Y e and: '$0; that the bush-
ing 36. may be. tumed a.mi the upper. end of ;the

.wheel mounting member. 13 thus. shifted longi-
‘tudina.lly in:a ti}t.mg manner -relative to- the

threaded  portion . 85: of . 'the: arm.20.. During
any . txlting movex'nent .of this character, both
the pin. du and. the pin 46 will turn slightly. in
the' obe -'a E3,9 -Provided respectively
the wheel .mounting

mémbei 13 to the. desifea extent to obtain . the
- desired castering angle,
be ‘tighténed ‘at the upper end of the. member 80’

the 'nuts: 44 and 59 may
as’ tp lock ;he bushing r,imdly to the member and

pins-so-as not-only to locate the bushing but:aiso °" :

to prevent its tarning . relative to: the wheel :’
For:- positively:: preventing
.. movement of:the wheel mounting member: longi

‘tudinally: of. the ‘bushing,-the later is! ‘provided :.
‘with an snnular groove .32, which receives a.pm’.

‘mounting - ‘membeér::

‘§¥ projecting into an opening 54 in the Jower pin .

48 'and which partially préjects through' the re-
-.cess 4% in' the latter.

.. the.pin and sueh’ pin 83 is lockéd in position by a

The pﬁh 5% has & thréaded -
outer end §5 and the outer end:of opening 58 is.

threaded: for receiving this threaded: portion of %0

nut: 88 which: may be Jnmmed against the outer o

_end of pin #6.

As‘ghown by me 5‘ the oute nd of nnk 12 has”

two arm. portions' 60 and. 64, 'e

ol’ which has: a

85

‘threaded -opening 42 receivmg A bushing 63. s

- Threads: in- the opening and the thr

. ‘V'bmshing are of Iocklng ehairacter'-

the a justm‘ t made" the threaded pivotal bea.r

“advine

‘mbunting member
“theé upper. arm'in this instance. has. two. outer end
portions 85 and 90, which have: pivotal threaded =
: bea,rmg engagement With a pin 86 in substantially
" the'same manner as that. charactenzmg the con-

“ gf‘le _Wheel mounting member (3.
ing membe

ing will:have. a free; oscillatory action. i
Pigs. 7, 8, and 9 show a.nother form:.of the. in- :

. ‘vention which may be-employed.at the upper:end
“of the wheel-mounting member,, although it mlght

be observed:also that the ‘same connection . might
used ‘both - at the' lower and upper..ends:.of
wheel mounting member, . It also. might be
4 this time that elther of the. two
forms of connections shown by Figs. 3 and: 5. may
be used at either or both of the ends of the wheel o
.Referring to. Figs. T-and 8’

nection shown by Fig. 5. The- pin 86, in; this in- =
stance, has an annular groove 81, whlch substan-
tially fits a pin 88 Igcated in. an: opening 89 in

xosed in‘an opening 91.in the wheel mount-

An‘upper.-pin-
l3 above the axis: of the bea.ring,_ o




has a threaded extension '92 receiving a nut 93
‘that ‘engages - the side of the wheel motnting
Thember, . This pin has a recess 95 fitting the
upper peripheral portion of the pin 86’ and upon
“tightening the nut 93, the enlarged intermediate
“portion of the pin may be’ locked against the side
“of the' opening in“the wheel ‘mounting member
‘and’ against the lower pin 88. It will be- noted

‘at one'end of the pin 86 ‘that there'is‘a’ socket,

‘98 for- teceiving & wrench, so that the pin may ‘be
‘ tumed and access is had to this socket by provid-
“ing an Alemite fitting 97, which is: threaded
through a  Welch' plug 98 in the outer.end of the
pushing receiving the threaded end of ‘the pin.
“Upon loosening the nut 93, the pin may be turned
‘and necessarily it will travel'in g longitudinal di-
rection and owing to its" engagement with' the
lower pin 88, the upper ‘end of the wheel mounting

‘member will be carried along- with-the pin, so:
‘20

‘that the member ‘will be tilted, it being under-

292,355

-lower arms 60 and 61

3
which has‘threaded bearing engagement with the
It should now be under-
stood that by loosening “the connection at the

lower end of the wheel mounting member and
likewise loosening the connection'at the upper

“énd thereof; that the wheel mounting’ member

10

15

stood that the upper pin 98 will turn -slightly ‘in -

‘its.opening in accommodation of this movement.
“Thus, with the lower end of the ‘wheéel mounting
member free to pivot or tilt, the- upper end may
“be shifted by moving the pm and in this manner
thé. caster ahgle may be varied It should ‘be

' -"understood that a connection’ stich’ as shown by

Fig.-5 may be employed at the Tower end of the
‘wheel mounting member and the lower end be
allowed to pivot as. previously described in con-
‘nection ‘with the latter figure. Upon obtaining
the proper caster angle; the nut 93 may be tight-
" "ened so -as to lock the pin in place relative to
‘the wheel mounting member . and likewise ‘the
lower end of the wheel mounting member may be
locked to the lower pin. “Again, it may be stated
that the adjustments at both ends of the ‘wheel
mounting member leave the threaded bearmg in
‘a freely oscillatory condition.

The'construction shown by Fig 10 is‘like: that
‘shown by-Pig. 8, excepting that the intermediate
"portion of the pin i$ eccentric, as indicated at 100.
‘In this-case; turnmg of the pin‘ 86.in the manner

- already déseribed” for adjusting the caster angle,

‘likewise will tilt ‘the ‘member 13-ina diréction
Jaterally of the vehlcle so as to adjust the camber
angle. The connection &t the lower end of ‘the
‘wheel motnting member, as for exaimple the con-
‘nection shown by Fig. 5, read1ly will penmt tilt-
ing of the wheel mounting member both: for ob-
‘taming such caster and camber adJustment
Now referring to Fig. 11, the arms 85 -and 90,
comprising the upper arm as shown by Fig. 1,

. -have pivotal beanng engagement with a threaded’

pin " 102, which has an intermediate partially
spherical enlargement: 103 located adjacent’ a
hexagonal head “portion 104 integral -with the
‘pin. " The : -wheel- mounting member in th1s in-
stance is ‘of slightly different contour as ‘com-
pared to-the member I3 ‘and-is-indicated by the
‘numeral 105, and such'member has an- enlarged
) opening ‘106 ‘throtigh “‘which’ the pin 102 passes

and ‘a’ partially spherical seat 107 fitting " the
‘spherical enlargement 103 on the pln A bushing

108 threaded ‘on the pin ‘has one, end formed.

with a spherical seat’ 109, which fits a spherical
gurface H0at that side of the mémber opposite
the seat- 107, It will: be appreciated that by
‘tightemng ‘the bushing 108 and the head: 103
against ‘opposite sides of the wheel mounting
member, the: member may ‘be _positively locked
‘to the pin and that by loosening the bushing 108

- ment.

‘25

‘30

40
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‘may be tilted to vary the caster angle, arid when
“the proper angle is obtained, that the parts again

may be tightened in each connection so - as to
positively lock each end of the ‘wheel mounting

“member to its respective pin. Due to the spheri-
“eal engagement at each end of the member, this

tilting: member ' is ‘accommodated - without dis-

- turbing the matching of the threaded bearings

and from this it follows that a free oscillatory
bearing is' obtained in each -connection.

‘It might be stated that in all of the arrange-
ments described adjustment of the caster angle
necessarily ‘will draw the outer ends of the upper
and lower links slightly together or farther apart,
depending upon the character of ‘the adjust-
It other “words, tilting of the wheel
mounting member necessarily changes its effec<
tive length and it- ‘bécomes eirectively shorter' as
the tilting is increased and effectrve]y longer as
the member approaches the vertical. -

In the arrangement shown by Fig. 13, the outer
ends 85 and 90 have threaded bearing engage-
ment with a pin-115 in substantially the same
manner as described in connection with Figs. 5
and 8. 'The pin in this instance has a central,
ball portion 118, which is disposed in an enlarged
opening (7 in the upper end of the wheel mount- .
ing member.. At the lower ‘side -of ‘the opening
111, a partially spherical seat 118 receives ‘the
lower side of the ball, while at the upper side of
the latter, the member 13 has a vertically ex-
tending, threaded opening 120, which receives a
threaded plug 121 that has‘a part1ally spherical
seat 122 at its lower end, engaging the upper side
of the ball. By tightening this plug, the ball -

‘may be locked; in the socket provided and thus - ;
‘the pin w111 be locked to the member for rotation

therewith: Upon loosenmg the plug 121, the pin
115 may he turned so-as to-shift, the upper end
of the wheel mounting meémber longltudinally of
" the pin axis to adjust the caster angle, and then

* when the.proper angle is obtained, the plug may

50

be tightened so as to agam lock the “pin and
member together. ) .
‘As shown by Fig. 14, the lower end of the wheéel

' mounting member ‘in this ‘case has an enlarged

55

opening which ‘réceives a pin 125 that is thread-
ed throughout its length. “This pin may be locked
against rotation’ in both of the‘arms 60 and 61
by tight threaded engagement therewith ‘and ‘has
an integral head 128 on one end and a nut (2T on
its other -end: - It ‘will-be noted also that the pin
has a lubricant passage 130 extending longitudl-
nally through the pxn ‘to an Alemite ﬁttmg 131
and that the’ passage 130 comimunicates with 'a

" radial passage 132, from “whichit- follows' that

65

70

the intermediate threaded portion of the pin
may ‘be supphed with lubricant. ‘Such interme- :
diate portion of the pin has a bushmg 133 thread- -
ed thereon and the outer surface of this bushing
is “of  spherical character ‘a5 indicated at 134,
The opening in the wheel mountmg member at
one side has a spherical seat 131 fitting one
spherica] end portlon of the bushing while at its

,oppos1te end,” the opening in the member is

and turning pin 102, the member may be tilted. .

‘At’its 1ower end, the wheel mounting member
105-is similarly connected to‘a lower pin 12,

{]

‘threaded ‘as indicated at

138 and receives ‘a

threaded bushing 139° whi ch may be locked 1n,
place by using obtuse angle threads or threads of
locking character:

This bushing has a partlally




~iing 13 .
bughing 138 may: be-looked to.the wheel. momat- B
;»upright wheel supporiing member, . a threaded
. element rigidly fixed to the other end of the link - :
and ha.ving its ‘axis extending longitudinally. of
A
;threaded pivetal bearing -engagement. With,_the
- first element, sald wheel: supporting member. hav- -
ing. anenlarged longitudinally extending opening

- .the wheel mounting: member. may be turned on

- .tlally cu'cular, as.indicated. ai. 158 As shown

- mounting- member may. be: entirely.- disconnected

‘parting from the scope . of

-
y .spherloal mt 1Ak receiving the: opposxte end of
-the bushing-and: thus jointiy the seat:

‘sept: 144 6it the spherical surface | 4 on.the: bush- :
By tightening. the . bushing..139;..the

. -ing: member - for -rotation. therawith.. It follows' .
.thab by loosening: the hughing, the JoWer .end; of

.the .spherical: surface to; permit. the. ‘easter: ad-
.Justmens described in- connection with. Pig, 13
- angd then: the: bushing: 139 may. be. tightened o
.3gein-lock the bushing (33 to.the. member, As
ini.the. previously . described. connsctions, the
threaded: bearings are mamtamed i ;a‘freely 08-
. sillatory engagement:. . .- LR :
* .. In-the:structure.shown by ]
upper. end of . the wheel mounu membe
_.furcated, as indicated.at. 150, and the.\v
is. bifurcated, as. indicated
furcated portions, respecuvely receive ﬂa,tatenedv
"but enlarged portions 182 and l53 of ‘upper. and
: ;lower pins 55, and:. 186, Thesp threa.ded pins
.- have threaded. bearing engagement, With the outer
-ends: of the upper and. lowar arms in substan ;
‘tially:the same manner: as previotisly: deseribed. in v
- connection: with. Fig, 5. It Will be. noted, that'’
the enlarged, ﬂattemd portion 152 on. the upper
-pin: 155 Has.an elongated opening lvﬁa while the
flattened portion 183 on, the lower pin is. substan-

best by Fig.. 17, :8.:bolt, Iﬁo passes. through, the
‘opening 168 in the -upper; pin; 18§ angd: through
“obenings in.the legs of the bifurcated portion, {50,
.and is provided with a head 164 on one end and
‘s, nut 162 having: & ‘cotter: key lock: onits. opposite .55
.end.. - Spacing . washers 165 may, be_ provided.on
‘opposite sides of .the enlarged.portion 15210 sub-
stantially ta.ka up-clearances.. A similar bolt 168
»comxect.s ‘the: enlarged. ﬂa.thaned portion. 153 on:
the lower pin 156 to.the lower bifurcated portion
_;15! of ‘the, whee,l} ounting: member. :: By lposen~
o ing: he bolt: 168 at the lower end of:the member‘
Asnghtly, and- loosening the:nu 2. at the upper
end; of the ‘member, the. la,ttg may be: tilted to
fa.dju,st the caster:. angle and it will sbe.. a,ppre-ua
ciated: that: tha .elongated: opening. I; 58 will allow
this to. be accomphShed ‘Then,. by tightening
‘the locking nuis.again; the wheel mounting mem- -
‘her may . .again be’ mgidly connected: to: the two
bearmg pins.-"If desired; the upper: end of the.-;ao

140

from:.the. pin 155, and then. the: pin . may; be

i .turned to - move the mtermed.late poztmn 152, in

“one_.direction . or another longlt.udinally of ithe
pin, and then such portion may be disposed again 85
. injthe bifyrcated portion of the pin and locked to.
“the member... If adjustment ‘should be made. in
this last manner, the elangated opening ISI could :
be changed to a circular: opening.: AR
- 'Although: more than one:form oi: th 011 on
has ‘been. dascrlbed -and . illustrated " in: detaxl,

- will be apparent, t0. those skilled in the art that -
variqus modifications. may. be made without .de-
he appended cla.uns

. What'is claimed:

upright wheel. supporting member, & threaded -
element rigidly fixed to the outer end of the link
. ,and:having 'its axis’ ‘extending longltudmally of
the vehicle, 'a second threaded element haying.
threaded vaotal bearing engazement with the B
- first element, said wheel supporting member hav..
ing an enlarged longitudinally extending opening”
n receiving the second-element, and’ means. in. said

. opening for adiustably qlampmg the whee‘ Sup-r “

greere

i porting, member 4o the second element, but, being
: adjustable to allow.adjustable tilting of the wheel
- Bupporting: memhen in 8 dxrectmn longitudmauy :

the; veh;cle : '
In an indivxdua.l wheel sprinmng, a lmk a.n g

vehicle, a second:threaded: element having

recelving.the second element, and.means in said:
opening for. a.d;ustably clampmg ‘the wheel sup-.

- porting member to the second element but being

adjustable-to allow adjustable tilting of the wheel

~-supporting member.in-a direction longitudinally
“.0f the vehicle, saic clamping means-including a -
" holb: extending transversely to. the threaded, ele-

120 .1
; portion of the second threaded element.

ments and-having a recess substantially fitting a :
'3.In an individual wheel springing, a link. an

: upright wheel supporting member, an externally
- threaded element: on the outer end of -the link
and extendmg longitudinally. of ‘the ‘vehicle, an

,internally threaded. ‘bushing  threaded .on said
,element said wheel supporting member -having. -
s en]arzed openmg receiving said byshing, and

:adjustable means: for clamping: said: bushing' to
_the wheel supportmg member and being adjusta-~

ble to allow. the adjustable. tilting .of the latter
ina. direction longitudinglly .of the vehicle ‘and

.. relative to. the. bushing. and:, threa.ded bearing

‘while., st.ill allowing the. bushing to be cl&mped

-%o.the supporting mempber: -

.. In.an. individual wheel sprmging. a lmk an ‘

‘Mu ight wheel supporting. member,. an. externally
,threaded element. on. the outer end of ‘the: link -

and extending longitudinally. of :the .vehicle,. an
internally. threaded bushing. threaded on - said
element,, said; wheel: supporting member having
an enlarged: opeping; receiving said bushing, and

‘adjustable means for. clamping; sald bushing . to
- the wheel supporting member: and being adjusta- .

hle to
in a‘dlrectlon longltudinally of :the vehicle.and

allow: the adjustable. tilting of the:latter

relative to the bushing and threaded: bearing, =~ -
‘while - still allowmg the - btwhin,g to be: clamped ‘

‘tothes
including a'threaded part: on the wheel. support-,

porting member, -sadd’ adzustable means

ing. member: and extending. into the enlarged

_opening. therein and having.a . recess receiving
‘& pemphera,l portion of _the bushing; - ‘

5, In an individual springing, a link, a wheel‘.

supporting member having an-opening, an exter-:
‘nally threaded element on. the link extending
th,rough the. opening, .an intemally .threaded

bushing in | said. opening and. haying -pivotal

- threaded hearing. engagement with the element,
0. Said opening being larger than. the bushing so '
- ‘as to’ permit tilting-of. the: member- relative: to.
: ,‘:the,,bushjng. and a bolt extending transversely . -
Ihrough.the member: and. opening : therein ‘and
‘having a recess. receiving: a- perlphera.l portion

;0f the bushing within said q enin
‘1, Iniah Individual ‘heel springlns. a lmk, an o > gt

6. In an mdwxdual sprmgmg, a: lmk a wheel ‘
supportlng member ha.vmg an opening, an; ex-

,t.emal]y threa.ded ‘element-on the link extending.
‘ through t.he obening, an: internally..threaded
¥ bushing in:said. openlng and. ‘having :pivotal. -
_fhreaded bearing engagement with:the element,
sald opening being. larger. than- the ‘bushing 50
‘85 ko permit tilting of the member . ‘relative to
“the ‘bushing, ..a. halt; extendmg transversely:
through the member and having, & recass receiv-
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ing a peripheral portion of the bushing -at one

side of the opening,-and a second bolt extending
through the member and having peripherally

fitting engagement with an oppositely located
peripheral ' portion of the bushing, said bolts
when . turned permitting tilting of the member
relative to the bushing in a direction longitudi-
nally of the bushing.

7. In an individual springing, & link, a wheel
supporting member having an opening, an €x-
ternally threaded element on the link extending
through the opening, an internally threaded
bushing in said opening and having pivotal
‘threaded bearing engagement with the element,
said opening being larger than the bushing so
as to permit tilting of
the - bushing, & bolt extending transversely
~ through the member and opening ‘therein and
having ‘& recess receiving a periph'era,l portion
- of the ‘bushing within said opening, and & pin

‘in & groove therein for preventing movement
of the member longitudinally of the bushing.

8. In an individual springing, a member hav-'

ing an opening, a bearing element extending
through said opening, the opening being substan-
tially larger than the element, and means for
“adjustably locating the element in the opening
0 as adjustably to permit tilting of the member
relative to the element in a direction longitudi-
nally of the latter, said means comprising a pin
member extending transversely through 'the
member and into the opening therein and having
@ recess recelving a peripheral portion of the
element. »

9. In an individual springing, a member having
an opening, a bearing element extending through
said opening, the opening heing substantially
Jarger than the element, and means for adjust-
‘ably locating the element in the opening so &S
adjustably to permit tilting ‘of the member rela-
tive to the element in a direction longitudinally
of the latter, said means comprising pin elements

extending transversely through the member at

opposite sides of the bearing element a

ing locating engagement with opposite sides of

the element, - o .
10. In an individual springing, a member hav-

ing an opening, & bearing element extending into

said opening and being substantially smaller than

" the opening, a pair of pins slidable respectively

in openings extending transversely through the -

member at opposite sides of the element and each
having & recess receiving a peripheral portion of

the element, and means for adjustably locating

the pins so as to enable adjustably locating the
bearing element relative to the member.

11. In an individual springing, & member hav-
ing an opening, & bearing element extending into
said opening and being substantially smaller than
the opening,; & pair of pins slidable respectively
in openings extending transversely through .the
member at opposite sides of the element and.each
having a recess receiving & peripheral portion of
the element, and means for. moving the pins. in
opposite directions so as to clamp the bearing ele-

ment between them. - B ‘ .
12. In an individual springing, a member hav-

the member relative to

- ing an opening,

<
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" larger than and receiving the bushing,
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extending transversely of the bushing and seated .
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a bearing element extending into
said opening and heing substantially smaller than-
the opening, a. pair of pins slidable respectively
in openings extending transversely through the -
member at opposite sides of the element and each
having a recess receiving a peripheral portion of - -
the element, said pins being tumable about their
own axes so as to allow tilting of the bearing
element. relative to the member, and ‘means for
moving the pins in opposite directions so 8s to
clamp the bearing element between them.

13, In an individual wheel springing, an exter-
nally threaded member, an internally threaded
pushing threaded on and having pivotal threaded
bearing engagement with the threaded member, &
second member having an opening substantially

justable means clamping the second member on
the bushing but being adjustable to allow tilt-
ing of the bushing relative to the member in a
direction longitudinally of the bushing, the ar-
rangement being such that the members can turn
relatively on a threaded bearing while being capa-
ble of being tilted relatively and clamped in rela-
tively different positions. ' : .

14. In an individual springing, & threaded mem-
ber, an internally threaded bushing on the mem-
ber, a second member having an opening receiv-
ing ‘the bushing, and.adjustable means clamping
the second member on the bushing but being ad-
justable to allow tilting of the bushing relative.
to the member in a direction longitudinally of
the bushing, said bushing having. its outer sur-
face of spherical contour and the opening in the
second member being complementary thereto.

15. In an individual springing, & threaded mem-
ber, an internally threaded bushing on the mem-
ber and having its outer surface of spherical con-
tour, a second member having a spherical socket
receiving one end of the bushing and having a
larger threaded opening around the other end of
the bushing, and a socket and clamping member
threaded into such larger opening and fitting the

" gther end of the bushing.

16. In an individual springing, & threaded mem-
per, an: internally threaded bushing on the mem-
per and having a spherical surface, & sécond mem-

.ber having a spherical surface fitting the surface

on the bushing and means adjustably clamping
the spherical surfaces together but allowing rela-

- tive tilting of the second member and pushing in

60

. connecting said

a direction lengthwise of the threaded member.

17. In a suspension for a dirigible wheel of &
vehicle having a frame structure, wheel suspen-
sion means including upper and lower connecting
arms extending: substantially horizontally out-
ward from said frame, a wheel supporting mem- .
ber to be supported between said arms, a con-
necting shaft mounted on one of said arms and
having & bearing connection'therewith, means
member and said shaft whereby
the angular relation therebetween may be
c¢hanged without strain on the parts, said means
being arranged normally to lock said member to
said shaft after adjustment, and means connect-
ing the other arm with said member.

‘JOHN W. LEIGHTON.




