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PROVISTONAL SPECIFICATION,

Means for Locking Differential or Balance Gear of a Motor-
Vehicle. '

. We, WoLskLEY Morors, Liviren, of Adderley Park, in the City of Birming-
ham, Maunufacturers, and Ebwarp ReevE, of the same addregs, Chief Draughts-
man, in the employment of the said Company, do hereby declare the nature of
this invention to be as follows: : . - .

5  This invention has for its object means whereby differential or balunce gear of
a motox vehicle may be readily partially or completely locked, at will, to ensure
that both the driving road wheels will revolve togetber, thereby cnubling a
vehicle to be readily extricated from an awkward piace, such as from soft soil
or from a depression, such as a ditch or the like, into which the vehicle may have

10 run. o :

: ‘Broadly deseribing the invention, it consists, as to its' main feature, in ibe
employment of clutches, whereby both the divisions of the live-axle may be
clutched to the differential cage, .or to cachi other, in a manner which preveuts
them from tuwrning in relation thereto, the means by which the locking is cffected

15 of course allowing the cage to revolve and cairy the divisions of the axle round
with it. :

The clutches employed are of the friction type, and according lo convenient
means of carrying out the invention these clutches are of the plate kind; and
to partially or completely lock each live-axle division to the cage the alternate

20 plates of a set are cngaged with the axle division, conveniently through the
medium of w sleeve which is splined upon the axle division, and the other
plates of the set are engaged with thé cage, so that when the plates are pressed
tightly together a locking action is sct up between the axle division and the cage.
The set of plates is conveniently arranged within a recess in the inner face of

25 the corresponding side of the cage, and the tightening together of the plates
may be effected by moving the sleeve in an-outward direction thus causing the
plates to be pressed together Letween the differential wheel which surrounds
the sleeve, and 1s formed therewith or fixed thereto, and the inmer face of the
Tecess, and in such case the movement may be imparted to the sleeve through a

30 pair of short levers which are carried by the fixed casing which surrounds the
gear and bear against a washer which surronnds the sleeve and between which
and an annular abutment which is carried by the sleeve is interposed a ring of
anti-friction balls. According to an alternative arrangement for pressine the
plates of a set together, a number of pins, baving their axes parallel with the

35 axle, may pass through the nave of the rage and, through the medivm of o
“washer, press against ihe inner plate of the set, these pins being pushed in, to
"press the plates togethor, bv means of short levers. corresponding to those above
described, which press against a washer which transmits movement imparted
to it to a washer which is formed with or bears against the outer ends of the pins,

40 - anti-friction halls being introduced between the washers.
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Means for Lock'i,n!q_-])iﬂerent'ial or Balance Gear of a Motor Vehicle.

The short arms aforesaid may be operated by longer arms which are rigid
therewith and are exterior to the fixed casing which surrounds the live axle,
the outer ends of these latter arms being linked to a common rod, which ensures
that substantially equal pressure will be exerted upon both clutches when the
rod is pulled. .

The rod may he operated by means, such as of a secrew device, which is
mounted upon the casing; or by means, such as of a screw device, which is
mounted in any convenient position upon the vehicle frame and is connected
with such rod.through the medium of a rod and of levers which are carried upon
a transverse rock shaft which is mounted in bearings of the frame.

The invention, as thus far described, is capable.of considerable variation in
detail, as will be obvious, and the methods above deseribed by which it may be
carried out are given simply as examples. '

According to a further feature of the invention, means by which the partial
or complete locking of the differential gear is effected, may be used with gear
of the bevel or spiral type in which, through the medium of friction clutches.
it is ensured that as the resistance of one driving road wheel decreases and of
the other increases, the driving effort tending to turn the wheel which offers
the greater resistance is automatically increased, the driving effort being there-
fore more nearly distributed as required for the even propulsion of the vehicle,
the said clutches being, according to this feature of the invention, utilised as
the clutches by which the differential gear may be partially or completely locked
when required. :

Dated this 22nd day .of December, 1915.

. STEPHEN WATKINS, SON & GROVES,
. Chartered Patent Agents,
- Metropolitan Chambers, Wolverhampton,
' Agents for the Applicants.

COMPLETE SPECIFICATION.

Means for Locking Differentié.l_or Balance Gear of a Motor
° Vehicle.

We, WoLserLEy Morors, Limitep, of Adderley Park, in the City of Birming-
ham, Manufacturers, and Ebwanrp REEVE, of the same address, Chief Draughts-
man, in the employment of the said Company, do hereby declare the nature of
this invention and in what manner the same is to be performed, to be particu-
larly described and ascertained in and by the following statement:— = -

This invention.has for its main object improved means whereby a pair of
road wheels of a motor vehicle which are driven. through the medium of
differential or balance gear may be veadily frictionally engaged together, at will,
with a view to ensure that both the wheels will be constrained to revolve together,
thereby enabling a vehicle to be readily exiricated from awkward places, such
as from soft soil or from a depression, such as a ditch or the like, into which
the vehicle may have run. '

Broadly describing the invention, it consists, as to its main feature, in the
employment of externally operated friction clutches of the plate type by mcans
of which the divisions of the live-axle may, at will, be frictionally engaged
together, leaving them still free to revolve.

According to a convenient means of carrying out the invention, the clutches
are utilised to frictionally engage together the live-axle divisions and the cage,
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Means for Locking Differential or Balance Gear of a M otér Vehicle.

alternate plates of each set being engaged with the corresponding axle division,
conveniently through the medium of a sleeve which is splined upon the axle
division, and the other plates of each set being engaged with the cage, so that
when the plates are pressed tightly together a frictional conmnection is set up
between each axle division and the cage and consequently between the two
driving road wheels. Mach set of plates is conveniently arranged within a
recess in the inner face of the corresponding side of the cage, and the pressing
together of the plates may be effected by moving the corresponding sleeve in an
outward direction, thus caiushl% the plates to be pressed together between the
corresponding differential wheel, which surrounds and is carried by the sleeve,
and the back of the recess, and in such case movement may be imparted to the
sleeve through a pair of short levers which are carried by the fixed casing which
surrounds the gear, and bear against a washer which surrounds the sleeve and
between which and an annular abutment which is carried by the sleeve is inter-
posed. a ring of anti-friction balls. According to an alternative arrangement
for pressing the plates of a set together a number of pins, having their axes
parallel with the axle, may pass through the nave of the cage and, through the
medium of a washer, press against the inner plate of the set, these pins being
pushed in, to press the plates together, by means of short levers, corresponding
to those above described, which press against a washer which transmits move-
ment imparted to it to a washer which is formed with or bears against the
outer ends of the pins, anti-friction balls being interposed between the washers.

The short arms aforesaid, may be operated by longer arms which are rigid
therewith and are exterior to the fixed casing which surrounds the live axle,
the outer ends of these latter arms being linked to a common rod, which ensures
that substantially equal pressure will be exerted upon both clutches when the
rod is pulled.

The invention, as ‘thus far described, is capable of considerable variation in
detail, as will be obvious, the method above described by which it may be
carried out being given simply as an example.

According to a further feature of the invention, clutches whether of the plate
or other suitable type by which the frictional locking of the differential gear is
effected according te the main feature of the invention, may be used, with
differential or balance gear of the bevel or spiral spur type, and constitute
clutches through the medium of which it will be ensured that as the resistance
of one driving road wheel decreases and of the other increases, the driving
effort tending to turn the wheel which offers the greater resistance will be
automatically increased, the entire driving effort being thercfore more nearly
distributed as required for the even propulsion of the vehicle,

In order that the invention may be clearly understood, we will describe, by
reference to the drawings herewiih, certain practical forms .thereof, which are
illustrated by way of example. :

Of these drawings:— :

Figure 1 is a view, mainly in longitudinal section, of one application of the
invention.

Figure 2 is a view corresponding to Figure 1, illustrating a further form of
the invention ; and, - S

Figure 3 is a view, also corresponding to Figure 1, showing a further form of
the invention. . - ) B

Referring first to Figure 1:—A A are the two divisions of the live-axle, B is
the cage of the differential gear. C C are the differential wheels, and. D is one
of the differential pinions. T F are plate cluiches each of whick -surrcunds a
sleeve ¥ which is splined upon the corresponding axle division A. and. these
clutches are within vecesses h. resnectivelv. which are formed. in the inner faces
ot the side walls of the cage B. The wheels C suround and are prevented from-
turning in relation to the sleeves F, in the narticular arrangement shown, held
from moying along the sleeves in a direction towards ome another by nuts f
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which are screwed upon portions of the slecves which project beyond the wheels,
The sleeves I may be smmltaucously moved outwards to clamp, more or less
tightly, the plates of the clutches between the wheels C and the backs of the
recesses.  Alteinate plates of each clutch are prevented from turning in relation
to the couespondmg sleceve and the other plates of the clutch are prevented from
turning in relation to the cage, iu a manner well understood, such, for mstance,
m the manner in which altcruate plates of similar clutches ave puwented from
turning in, relation, to a sleeve and the other plates are prevented from turning
in Ielatlon to a cage as described with reference to Figures 2 and 4 of- the
drawings accompanying Patent Specification No. 7557 of 1916.  A. washer f' is
passed over the end of each sleeve ¥ and is held against a shoulder of the sleeve
by means of a nut f%, and between a w%ho 4, which ]oosely surrounds each
sleeve F, and the cmu,spomhng washer f! is interposed a ring of anti-friction
balls. A pair of arms G', which. pass at opposite sides of each “sleeve I and ave
rigid with a’ fulerum plu G, are adapted to bear against the back face of the
Louespond]ng washer f%. The pin G is carried iu bearings of the casing “H
which encloses the differential gear, and on a projecting end of the pin, and
consequently exterior to the casing 11, 15 fixed a lever G2. The pair of levers G2
are connected by links ¢ with a rod g' which is common to them, and thus by
pulling tle rod g* the arms G! may be, pressed against the washels 2 and-draw
the sleeves It in directions outwards from one another, thus causing considerable
friction between the plates of the clutches I, to the exten{, if desived, of com-
pletely locking the whecls C-to the cage B and Congequeuﬂy locking the driving
road wheels together.

. ‘Referring now to.¥igure 2:—The only substantinl difference betwoen the form
of the- inveution shown thereby and that described with’ reference to Figure 1
is that, in lieu of drawing the sleeves I outwards from one another to ensire
the required friction in the clutches Ii, a wasber e is interposed between the
" inner plate of each clutch and the back of thé corresponding recess of the case B,
and pins K, which are slidable through holes formed through the nave of the
cage, ave pressed against the washer to clamp the plates of the clutch more or
less tightly between the washer ¢ and the corresponding wheel, C. Arms G,
which correspond to the arms similarly lettered in Figure '], are adaptod to bear
~against the back of a washer f? between which and a washer ]“ 18 interposed _a
ring of anti-friction balls, and the washer f* hears against, or is formed with,
the outer ends of the pins X. The washer f3 surrounds and is slidable across
a collar a of the corresponding axle division A. The arms G! are operated from
a rod ¢, thmugh the medium of links g and arms G2, similarly as the arms G*
of I‘lgme 1 are opemted but in the Teverse d11eot1on for effecting the same
purpese. . - -

_ Referri 1ng now to l'ltrluc 3:— ‘119 form of the invention illustrated thereby is
the same as that shown by Figure 1 (or it might be the same as that shown by
Figure 2), except that the differential gear is of the bevel type (or it-might be
of the spiral type), which ensures an outward thrust of the wheels C and a
constant friction bhetween the plates of the clutches X so that, as the resistance
- of one driving road wheel decreases and of the other increases, the driving’effott
tending to turn the wheel which at any time offers the greater resistance is
: ,aufomatmallya increased; the entive driving effort being, therefore, more nearly
distributed as required for the even propulsion of the vehicle. In this form
. of-the invention therefore, the clutches E are utilised both as the méedivm, for
ensuringrthat autmnaflca]lv the driving .effort will he moré nearly distributed
and as the medium by which the driving voad wheels'may, at will, be frictionally
) nﬂ'awpd fnoothel Apfuf from the utilisation of the. (‘lutc-hos E. f()l the purpose
of frlctlond.llv cno'a.o'ln.(_r the road whee]s together at will. the ar rfmopmf-nt shown
. by I‘lg\ne 3.1s substanh-ﬂ]v the same as ﬂnt showu bv Figure 5 uf the dys: aw1ngs
] a,ccompanylng said Patent, Spcmﬁcation No. 7557, of 1915; and the present
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inventiion is equally applicable to the arrangement shown by Figure 1 of the said
drawings. )

The rod g', described with reference to either form of the invention, may be
operated through suitable mechanisin from the driver’s seat, or may be.operated
by a screw device which is carried by the casing H or by the frame of the
vehicle, or in any convenient manner. '

Having now particularly deseribed and ascertained the nature of our said
invention, and in what manner the same is to be performed, we declare that what
we claim is:i— :

1. e use, with differential or balance goear of a motor vehicle, of externally
operated piale ciulches DY Meals O WILCil, ab Wi, & pail OI ULLViDg IOwd Wheess
may be Irictionally enguged wogetner, leaving ihem sull Iree Lo revolve, )

<. ‘fhe utilsation 1u u, case i which the dinerential or baiance gear of a
motor vehucle 1s 0f thie pevel oI Spirai spul type, of ciuicnes by lueans of which, .
at will, a pawr of uariving road wlheels may we irictionally engaged togetber,
leaving them still free Lo revolve, as ciutches winich provide 1ricuonal reswstance
througn the medium of wihich 1t will pe ehsured thal ag the resistance ot one
driving wheel decreases and of the other increases, the driving etfort tending to
turn tue wheel which offers the grealer resistance will be aulomatically increased.

3. The clutches referred to in Claim 1, or 1 Claim 2, constituted as multiple
plate clutches, and means whereby the plates of the different ctutches used 1m
connection with the same balance gear may be s.multaneously pressed together,

.at will, to produce the frictional resistance required to ensure tnat the two road

wheels will be frictionally engaged together, teaving them still free to revolve.

4. The clutches referred to 1 Claim 1 located berween the driven differential
wheels and the surfaces of ihe cage, and pressure brought thereagainst, at will,
by forcing such wheels in directions oulwards from one aunother, or by pressing
washers against the sides of the clutches which are the more remote from such
wheels. . , . '

5, In combination with the invention as claimed in Claim 1, means by which
the required frictional hold of the clutches, with a view to constraining the
driving roud wliecls to revolve together, is simultancously- eusured, which com-

-prise arms which are linked io a common rod substantially as set forth.

6. The invention as claimed in Claim 1, substantially as déseribed with
reference to Figure 1 of the drawings herewith. )

7. The invention as claimed in Claim 1, substantially as described with
reference to Figure 2 of the drawings herewith. _ .

8. The invention as claimed in Claim 2, substantially as described with
reference to Figure 8 of the drawings hervewith, whether the balance gear is of
the bevel or spiral spur type, and whether the means for externally operating
the clutches at will are as described with reference to Figure 1, or as described
with reference to Figure 2.

Dated this 19th day of June, 1916.

STEPHEN WATKINS, SON & GROVES,
Chartered Patent Agents,
J _ Metropolitan Chambers, Wolverhampton,
Agents for the Applicants,

Redhill: Printed for His Majesty’s Stationery Office, by Love & Malcomson, Ltd.—1916.
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