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PROVISIONAL SPECIFICATION

Improvements in or relating to Spring Forks for Motor Cycles

We, Norroy Mortons Liurren, a British
Company, of Bracebridge Streel, Birming-
ham, 6, and CHaniEs GILDERT SMITH, &
British Subject, of the Company's address,
do hereby declare the nature of Lhis inven-
tion to be as follows: —

This invention relates to lmprovements
in spring farks for motor cycles and vefers
Purﬁ enlarly {o o farlc_nf the type compris-
ine o pair of tubes rigidly secured to the
deering hond of the machine, movable
inhes carrying the wheel spindle and
sdapted to slide over the fixed fubes, and
spring means for sugpurh}ng the lond,
with or without hydroulic meana for
damping the return movement of the fork.

In o fork of this type aceording to our
invention the load iz supported by two or
more compression springs of different
rating which are arra bebween abai-
ments on e fixed and moving tubes and
pome into action progressively as the de-
floction of the wheel incresses, and the
rabound or return movement ia preferably
eontrolled by an hydraulic damper or
dash-pot  device which is housed within
the tubes and allows substantially free
upward movement of the wheel against
the action of the springs but cheeks the
return movement, i

The fork may also incorporate o fenson
apring housed within the fixed tube and
sommected at its ends fo the fixed amd
moving tubes respectively or to parts asso-
cinted therewith to aet as a rebound
APTIRE.

The hvdraulic damper may be so
arranged that npon an esressive apward
movement of the wheel due fo a canse
other than normal road shoeks the damper
provides o positive hydraulic limit for the
movement and prevents complete closing
ar l-mttumiFf_g"'}luf 1:.]1::tif1:-11'1t_i e

In ome preferred practical desigm of our
improved fork each of the two fixed tubes
is secured in two rigid Ings which extend
Interally from the steering lead and are
spaeed apart at a substantial distance in
a vertieal dirveetion to reduce to s mimi-
mum the bending stresses on the fube
nnder load. The upper end of the tube is
riridly secured in the upper lug by pro-
viding o tapered end on the tube which is

[Price /-]

drawn into o tapered sockel in the lug by
a plug screwed inte the tubg and bearing
against the lug. The othéer lug hes a
5{}1:111 sleeve part in which the tube is
clamped by a clamping belt,

The lower end of the fixed tube is fitted
with an external bush or slesve which is

4 sliding fit in the moving tube carrying

the whee] spindle, The upper end of the
moving tube is fitted with an internal
hush whick iz a sliding 8t on the fixed
tube, and an oil seal fitting around the
fixed tube and bearing against the upper
end of the moving tube is retanined by a
spring ring in a tubular socket serewed
on {o the outside of the moving tube,

At least two helieal compression springs
are fitted over the fixed tube befween the
upper end of the moving tube and the
lower lup on the head. mﬁng spring is of
such a rating that it yields under normal
road shocks and provides {he mnormal
springing, while the other, which iz pre-
ferably shorter, is of higher rating and
vields only under heavy rtoad shocks and
pxcessive upward movement of the wheel.
The springs may be arranged in tandem,
their inner ends abutting against each
other, op theyr may be arrangod ono within
ihe other, the heavier spring only coming
inte artion when engaged by a shoulder
on one of the tubes after the lichter spring
has been compressed to o predetermined
extent.

The springs are preferably enelosed by
telescopic metal sleeves of which one 1
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attached to the socket on the moving tube 80

and the ather is atiached to the upper end
of the fixed tnbe.

The hvdraulic damping deviee is housed
within the moving tube and thg lower end
of the fixed tube.
havine opposed longifudinal slots is
anchored at its lower end to the bottom of
the fixed tube which is closed and borad
transverzaly to receive the wheel spindle,

A thin-walled tube 95

and this dnbo. whisk we shall pall the suter 100

tnbe i distineuish it, extends up for a

substantial distamce into the fixed fork

tube,
serewed into a bush into which 1s serewed
the wpner end of an inner {tube of smaller
diameter which extends downwardly in-

At its uoper end the puter tube has -
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side the outer tube for one third to one
half of the length of the latter  The
lower end of the inner tube is closed by
plug having o small calibrated passage
@ through it normally closed by a one-way
ball or ofher valve opening upwardly,
Entering the annular space belween the
inner and outer fubes iz an intermediate
tube into the lower end of which is secured
Il o plug having an axial bore of substan-
iisﬂ 13[.'i:r¢1:r1131:u|3:- normally closed by a one-
way ball or other valve opening upwardly.
A trameverse pin or a pair of short alipgned
pina keys the plug and intermediate tube
L6 to the lower end of the fixed fork tube, the
pins extending through the longitudinal
slots in the outer tube.
The inmer tube iz a workine fit in the
intermediate {ube, or the plug in the
20 lower end of the inner tube mayv he formed
as a piston working in the intermediate
tuhe,
The moving fork fube is filled with oil
or other liguid and when this tube moves
206 upwardly under a road shoek it fakes with
it the inmer and outer tubes of the damper
and so creates a partinl vaenum in the
space at the lower end of the intermedinte
tube befween the two valves, 0] is thus
30 drawn inte this space throush the slots in
the outer tube and through the lower
valve, On the refurn movement of the
moving fork tube this oil ecannot return
throuch the lower valve and is foreed up-
35 wordly through the ealibrated passase af
the lower end of the inmer tube and
throurh the upper valve so that a con-
siderable resistance is offered to the retum
movement and rebound is checked., The
40 degree of damping is of course dependont
on .tho sige of the calibrated passaee. (]
which passes the upper valve acenmulates
in the inner fube until it can flow over the
upner end of this tube and baek down the
45 outside of the outer tube to the reservoir
formed bv the movine fork fube.
. It desired the axial bore in the pluz at
the lower end of the intermediate {nhe
may be of such a diameter that s certain

— p—

amount of resistance iz offered by the 60
liquid to the upward movement of the
wheel,

The closed lower end of the moving
fork tube may have an upstanding eylin-
drieal hosz of substantially the =ame 55
diameter as the internal diametor of the
fixed tube go that if an excessive move-
ment of the wheel takes place thiz boss
enfers the loweor end of the fixed tube and
oil trapped between the lower end of the 60
fixed tube and the holtom closure of the
moving tube provides an hedranlic stop
and prevents direet metallic abutment.

The outer tube of the damper iz con-
veniently secured in the closed lower end
of the moving tube by means of a plug
serewed into the lower end of the tube and
having a4 serewed shank passing through
the elosad end of the fork tube. & nut
heing serewed on to the shank from helow, 70
The part of the shank passine thronch the
end of the fork tnhe mav be square to
enrape with a complementary  openinge
and =p prevent rofation and unserewing of
the damper tube, 75

The moving fork tube may eonveniently
he formed as a easting or forgine havine
a lur at its lower end into which the
wheel spindle is seeured,

If it i3 desived to incornerate » rehound H0
sprine in the fork this ean be done by pon-
necting a fension spring between the
upner end of the damper and the upner
end of the fixed tube, the sprine heine
hon<ed within the fixed tube. To enable 89
n spring of reasonable lencth to be used
its upper end mav be attached to the lower
end of a tension rod dependine from the
serewed plug which eloses the woner end
of the rod.  The ends of the sanrine may 90
be eonneeted to the vod and to the damner
v serewing its ends into helical oTOoves
formed in these parts,

Dated the 21zt dav of Mav, 1049,
BAREER. BRETTELL & DUNCAN,
Chartered Patent Apents,

75 & 77. Colmore Row, Birmingham, 3.

COMPLETE . SPECIFICATION
Improvements in or rela ting to Spring Forks for Motor Cycles

We, Nonroxw Morors Linaren, a British

85 Company, of Bracchridge Street, Birming.-

ham, 6, and CmArLEs GiLperT Swrrs, o

British Subject, of the Company’s address,

do hereby declare the nature of this inven-

tion and in what monner the same is to he

100 performed, to be particularly described

and ascertained in and by the following
statement : —

This invention relates {o improvements

in spring forks for motor eyeles and refers
particularly to a fork of the type compris- 108
ing a pair of tubes rigidly secured to the
steering head of the machine, movable
tubes earrying the wheel spindle and
adapted to slide over the fixed tubes, and
spring means for e.ugpnrﬁng- the load,
with or without hydraulic means for
damping the refurn movement of the fork.
In o fork of this type aecording to our
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inveniion the load is supported by two or
more compression springs of different
rating which are arranged between abut-
ments on the fixed and moving fubes and
0 come info action progressively as the de-
flection of the wheel inerenses, and the
rebound or return movement is preferably
controlled by an hydreulic damper or
dash-pot device which iz housed within
10 the fubes and allows substantially free
upward movement, of the wheel against
the aetion of the springs bul checks the
refurn movement, ]
The fork may also incorporate o tension
16 spring housed within the fixed {ube and
connected at its ends to the fixed and mov-
ing tubes respectively or to parts associ-
ated therewith to act az a rebound spring.

The hydranlic damper may be so
arranged that upen an excessive upward
movement of the wheel due to a canse
other than normal road shocks the damper
provides o positive hydraulic limit for the
movemen{ and prevents complete closing
25 or ' bottoming ' of the fork.

Ome practieal design of front fork for a
motor-eyele in accordance with our inven-
tion is llustrated by way of example in
the aceompanying drawing, which i= a
front elevation of the fork with one side
in section. As both sides of the fork are
identical only one need be deseribed in
detail, _

The fixed tube 10 which forms the upper
part of the fork at each side 1s secured n
two rigid lugs 11, 12 which extend later-
ally from the steering head 13 and are
spaced apart at o substantial distance in
a vertieal direction to reduce to a mini-
mum the hending stresses on the fube
under load. The upper end of the tube
is rigidly secured in the upper lug 11 by
providing a fapered end 14 on the fube
which is drawn into a tapered socket in
the lug by a flanged plug 15 serewed into
the tube and bearing against the lug. The
lower lugr 12 has a splif sleeve part in
which the tube is clamped by a holt 16.

The lower end of the fixed tube 10 is
50 fitted with an external bush or sleeve 1T
which iz a sliding fit in the moving tube
18 carrving one end of the wheel spindle.
The tube 18 may be formed as a casting
or forging having an integral lug 19 af
its lower end in which the wheel spindle
) is geeured. The upper end of the tube
18 is fitted with an internal flanged bush
21 which is a sliding fit on the fixed tube
10, An oil seal 22 which fits around the
60 fixed fube 10 and hears agninst the upper

endl of the bush 21 is retained by a ring

2% in an annular recess formed by an up-

ward extension of a tubular socket 24

serewed on to the outside of the moving
b fuhe 18,

20

80

i

At least two helical compresaion springs
are fitted over the fixed tube 10 between
the upper end of the moving tube 18 and
the lower lug 12 on the head. Oue spring
is of such a rating that it yields under 70
normal road shu-llglu and provides the
normal springing, while the other, which
is preferably shorter, is of higher rating
'mE yields only under heavy road shocks
and excessive upward movement of the 7D
wheel, In the arrangement shown in the
drawings the two springs 25, 26 are in
tandem, but in an alternative construction
they may be arranged ome within the
other, the heavier spring only coming into
action when engaged by a shoulder on one
of the tubes after the lighter spring has
been com to a predetermined ex-
tent.

The springs and the fixed tube are
enclosed by telescopic sleeves 27, 28, of
which the upper sleave 27 is supported by
4 ring 29 at the upper end of the fixed
tube and by & pressing 30 secured to the
lug 12, while fﬁ?luwer sleeve is seeured
to the socket 24 on the moving tube.

An hydraulic damping device is housed
within the moving tube 18 and the lower.
end of the fixed tube 10. A thin-walled
tube 31 is secured afi its lower end into o 95
socket, 32 having a screwed shank tﬁ:ﬂ&lﬂg
through the elosed bottom end of the tube
18, a nut 33 heing screwed on to the shank
from below. The part of the shank pass-
ing through the en-g of the lube 18 is pre- 100
ferably square fo engage with a comple-
mentary opening and so preventi rotation
and unscrewing of the tube 31, The tube
31, which is referred fo hereinafter as the
outer fube to distinguish it, extends for a 105
substantisl distance up into the fixed fork
tube 10, At its upper end the outer fube
41 has serewed into 1t a bush 34 into which
15 ‘screwed the upper end of a concentrie
inner fube 35 of smaller dismeter which 110
extends downwardly inside the tube 31 for
about one-half to two-thirds of the length
of the latter., The lower end of the inner
tube iz closed by a plug 36 having a small
calibrated axial passage 87 through it 115
normally closed by a ball-valve 38 open-
ing upwardly,

mliding on the inner tube 35 is an inter-
mediate fube 40, the lower end of which
is secured into a hollow plug 41 which is
a sliding fit in the outer tube 31. An axial
passape 42 of substantial dizmeter in fthe
plug 41 is normally closed by a ball-valve
43 opening upwardly. A transverse pin
44 keys the plug 41 and intermediate tube
to the lower end of the fixed fork tube 10,
the pin extending through opposed longi-
tudinal slots 45 1 the outer tube 31. The -
part of the pin traversing the passage 42
in the plug may be reduced in diameter 130
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as shown to avoid obstruetion of the
passage or the pin 44 may be replaced by
o pair of gshort aligned pins which do not
extend info the passage.

B In a modification instead of the inter-
mediate tube 40 being a sliding fit on the
inmer tube, the lower end of the inwer tube
may be formed as a piston working in the
intermediate tube. :

10 Two or more radial holes 46 are formed
in the wall of the fixed fork tube 10 a sub-
stantial distance above the bush 17 on the
lower end of the fixed fork tube 10 but
helow the bush 21 at the upper end of the

15 moving {ube 18 in the normal position of
that tube,

The moving fork tube 18 iz filled with
oil or other ligquid and when fthis tobe
moves unpwoardly under a road shoek it

20 takes with 1t the outer and inner tubes 31,
35 of the domper ond so inereasez fhe
length of and ereates o partial vacuum in
the space at the lower ond of the inter-
meiliate tube hetween the two valves, ()il

95 iz thus drawn into this space through the
slot 45 in the outer tube 31 and the lower
valve 43. On the return movement of the
moving fork tube 18 this oil cannot return
through ihe lower valve 43 and iz forced

30 upwardly through the ealibrated passage
41 at the lower end of the inner tube 35
so that a considerable resistance is offered
to the return movement and rebound is
cheched, The degree of damping i3 of

55 course dependent on the size of the eali-
brated passage 87 which can be selectwl
according fo the work for which the fork
is infended. The oil which passes the
upper valve 38 aceumulates in the inmer

40 tube until it can flow over the upper end
of this tube and back down the ouwtside ot
the outer fube to the reservoir formed by
the moving fork tube 18,

1f desired the axial passage 42 1 the

45 plug 41 ab the lower end of the interme-
iliate fube 40 may be of restricted dismeter
so that o certain amount of resistance is
offered by the 0il to the upward movement
of the wheel.

50 In the event of the forl: heing com-
pletely relioved of load for an appreeiable
time, as might happen if the wheel left
the ground after striking an ohstacle, the
downward movement of the moving fork

55 tube 18 will eause the bush 21 to cover the
holes 46 in the fixed tube 10 s0 that o cer-
{ain amount of o1l 1s trapped betweesn the
bushes 17 and 21 and will prevent these
bughes coming into immediate contaet and

G0 so prevent any tendeney for the fubes to
\m-rz-ilkgu when the wheel sirikes the ground
gganin,

In the evenfof an exeessiveupward move-
ment of the moving fork tube taking place

66 the socket 32 at the lower end of this fube

i —

will enter the lower end of the fixed tobe
10 and the oil thus trapped heiween the
lower end of the fixed tube and the elosed
hottomn of the moving tube provides an
hydraulic stop :'I-I].li: prevents  diveet
metallic abutment,

It 1t 15 desired bo incorporate o rebound
spring in the fork this can be done by con-
necting & ftension apring between the
upper end of the domper and the plug 15 75
alb the upper end of the fixed tube 10, the
spring bewng housed within the fixed tuhe,

To enable a spring of reasonable lensth (o

b used ifs upper end may be attached to
the lower end of o tension rod depending 80
trom the plue 15, The ends of the spring
way be connected to the rod and to the
damper by serewing its ends into helical
grooves formred in these parts,

Having now [mrLicuIm?;.r described and 80
ascertained the nature of our said inven-
tton and in whai manner the same iz fo he
performed, we declare that what we claim
18 5=

1. A spring fork of the tvpe set forth 90
for motor eyeles in which the load on the
fork is supported by two or wore com-
pression sprivgs of different rating which
are areanged beiween abutments in or on
the fixed and moving tubes forming each 90
side of the fork and which come into
artion progresdvely as' the deflection of
the wheel inerenses,

2. A spring fork us elaimed in Claim 1
in whieh fwo springs are areanged in
laadem around the fized tube between an
ahutment on that fube and an abutment
at the upper emd of the moving fube,

4. A spring fork as elaimed in Claim 1
in which the springs are arranged one
within the other and the heavier spring
ouly comes into action when engaged by
ooshoulder on one of the tubes after the
lighter spring has been compressed to o
predetermined extent,

+. A spring fork as elpimed in any of
the preceding claims in which one spring
15 of such » rating thoal it vield: under
normal road shocks and provides the
normal spring while the other, which is 115
preferably skorter, is of higher rating and
vields puly under heavy road shocks and
exeessive npward movement of the wheel.

3. A spring fork as claimed in any of
the preceding elaims in which =~ an 120
hydraulic damping deviee is housed with-
in the fork tubes and is arranged to allow
substantially free npward movement of
the wheel ngainst the action of the springs
Lut to cheek the refurn movement,

. X spring fork as elaimed in Claim 3
i whiel the damping deviee is formed hy
concenirie tubes housed within the fork
tubes, one tube being earried by the mar-
me fork tube and another by the fixed fovk

1
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tube, and the lower ends of the damper
tubes are closed by plugs having axial
passapes controllec ﬂy one-way valves
through which liguid contained in the
moving fork fube flows on relative move-
ment between the fork tubes, oil being
drawn inte the space befween the valves

on upward movement of the moving fork

tube and being forced through one of the
passages which is of restricted area on the
return movement of the moving fork tube.

7. A spring fork as claimed in Claim 6
in whicl one damper tube i3 secured to
and depends from the upper end of a third
tube extending upwardly from the lower
end of the moving fork tube, and the
seconid damper tube slides on the first and
iz secured to the lower end of the fixed
fork tube by a transverse pin or pins ex-

20 tending through longitudinal slots in the

third damper tube.

8. A spring fork as elaimed in any of
(laims 1 to 4 and 5 in which the lower end
of the moving fork tube has an internal

2§ npward projection adapted, oh excessive

npward movement of the tube, to enter the
lower end of the fixed fork tube and trap

between that tube and the bottom of the
moving tabe liquid which forms an
hydraulic stop and prevents metallic
abufment,

9. A spring fork as elaimed in any of
Claims 1 to 4 and 5 in which the moving
fork tube is of substantially pgreater

a0

diameter thon the fixed tube and is slid- 35

ably guided thereom by an external bush
on the lower end of the fixed tube and an
intornal bush in the upper end of the
moving tube, and the annular space be-
tween these bushes is normally in free
communication with the inferior of the
tubes through holes in the wall of the fixed
tube which are closed by {he second bush
on excessive downward movement of the
moving tube so that liquid is {thus trapped
betweerr the bushes for the purpose set
forth.

10, A spring fork for molor eyeles sub-
stantially as described with reference io
the accompanying drawing,

Trated the 5th day of June, 1943,
BARKER, BRETTELL & DUNCAN,
Chastersd Palent Agents,

75 & T7, Colmore Row, Birmingham, 3.
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