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RAILROADS for the conveyance of passengers did not exist 100 years ago, neither
did electric trains 40 years ago, or automobiles 30 years ago, nor did acroplanes 20 years

ago.

The rivals which recently appeared on the horizon have already in the matter of
RAPID TRANSIT left the railroads hopelessly behind; indeed, it may be said that rail-
roads as far back as 70 or 80 years ago had attained a speed of over 80 miles per hour,
which according to the railroad time tables, has not been exceeded to this day. Why? Be-
cause it becomes dangerous to run upon the twin-rail system at very high speed, not to
mention the discomfort to the passengers due to shocks caused by jolts and jars arising

from swaying or lateral oscillation; but this is not all.

Are the railroad engincers of to-day willing to content themselves with the speed

attained by their grandfathers, while rapid transporation by more recent scientific methods

has progressed by leaps and bounds? To that question there can be but one answer,

for it is obvious, that the competitors alrcady in the field have come to stay; further-
more, railroad engineers will be compelled to advance, if for no other reason than to mcet
competition, and they should not rest content until the railroads have regained the “Speed

Record” which they held unchallenged for so many years.
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J. C. M. nien seeeo MONO- RAILWAY

UNITED STATES PATENT NO. 1,437,183/22
ALS0 FOREIGN PATENTS

The object of the J. C. M. MONO-RAILWAY is to providle RAPID TRANSIT
over long distances.

Travelling will be hailed with delight, lateral oscillation will not exist, giving way to
a sensation of steady gliding, and moreover, it will be SAFER because the track wheels

will be locked to the MONO-RATL; in the twin-rail system there is no such locking device

to prevent derailment.

Lastly, to deal with the salient feature—RAPID TRANSPORTATION.

It will be

interesting to compare the railroad time table of to-day with the J. C. M. MONO-RAIL-

WAY time table of to-morrow.

To be on the conservative side, assume a speed of 100 miles per hour (the system

is good for this speed and more) ; the immediate effect would be a considerable reduction
The comparative Time Table would then read:—

in the time occupied in transit.

New York to Chicago
Distance, 908 Miles

By Express Train
(Twin-Rail System)

By J. C. M. Mono-Railway
(Allowing 25 minutes for

stops)

Lv. New York (E. T.)
Ar. Chicago (E. T.)

2:550 P M
10.55 A. M. (20 HOURS)

12 Midnight
9.30 A. M. (9% HOURS)

Lv. Chicago (C. T.)
Ar. Naw York (C. T.)

1240 P. M.
540 A. M. (20 HOURS)

12 Midnight
930 A. M. (9% HOURS)

Tt will be seen by J. C. M. MONO-RAILWAY the journey is made in half the time
or less. Then it will be possible for the business man, after putting in a full day (including
the evening) in either city, to make the trip overnight without wasting valuable business
and pleasure hours on the railroad. The longer the distance the more striking the contrast
becomes, as will be seen by reference to the comparative Time Table hereunder :

Distance 3,169 Miles

By Express Train
(Twin-Rail System)

By J. C. M. Mono-Railway
(Allowing 4 hours for
stops)

New York to San Francisco

4 Days (96 HOURS)

1% Days (36 HOURS)

By J. C. M. MONO-RAILWAY to San Francisco, a day’s business in that city and
return to New York accomplished before the Express train by twin-rail system arrives at
San Francisco, A SAVING OF 120 HOURS OR 5 DAYS TRAVELLING TIME. Just

think what that means.

Further particulars will be furnished and appointments made on application.

EDMOND E. JOHNSON

764 WEsT END AVENUE
New Yorx Ciry

Phone: Riverside 9737

JC

M. MONO-RAILWAY
MAIDENHEAD
ENGLAND

Phone: Maidenhead 297
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Johnson Mono-Railway.
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100 To 150 MiLEs PER HOUR.

BriIEF DESCRIPTION.

It is a recognised fact that present day Railways are too slow to compete with t.h? fastcll; forms of
traffic, such for example as Aeroplanes and Airships, in consequence it becomes incumbent tpon
Railways to increase their speed to keep pace with the times.

It is an established fact that the best speed which can be obtained by Railw_ays on the ord_iuary
system (known technically as the Bi-Rail or Twin-Rail) is only about half that of Aircraft, so that 1f7 the
Railway seeks to hold its own in this matter, some other form of Permanent Way has to be looked to,

and the solution to this side of the problem is that same should be reduced to its simplest form, namely,
the Mono-Rail.

In the past this has been done in numerous instances and various devices have bem} incorpom.ted
for the purlﬁ)se of maintaining balance of the Rolling Stock upon the Mono-Rail, all of which have failed
either from mechanical or commercial difficulties.

The Johnson Mono-Railway provides the solution to the problem, possessing all the advantages of

High Speed Aircraft, while eliminating the disadvantages of same, and also the disadvantages of the slow
speed Bi-Rail System.

In the first place it should be pointed out that the System advocated is in reality a compromise
between the Bi-Rail Permanent Way System and the Mono-Rail, because at Railway Stations and at
some distance on either side of same, where the Rolling Stock would be moving slowly, outer Track
Wheels would operate on the Bi-Rail System; it is only when the Rolling Stock reaches a sufficient
speed of say 50 miles per hour or over, that the Mono-Rail Track Wheels come into operation, at the
point where the Bi-Rails cease to engage the Outer Track Wheels, Means have been taken (as
hereinafter described) to isolate Side Wind Pressure and Eentrifugal Force from the Permanent Way, and
in consequence the Mono-Rail employed is of comparatively light section (for reasons stated in the
Second Edition of this Pamphlet) mounted upon short Sleepers; an important Comniercial consideration.

The Rolling Stock is of Semi-Streamline formation (to reduce Air Resistance), the maximum height
of same being about double the maximum width, thereby affording accommodation for 2 Floors available

for Passengers, and in addition the space below the lower floor can be utilised for Driving and other
Mechanical apparatus.

Aerofoils are mounted vertically on either side of the Vehicle, having a variable
(for the purpose of counteracting the effects of Side Winds, Centrifugal Force, or Gra
with variable and reversible Camber (to attain the best efficiency
centres of pressure are coincident laterally with that of the Vehicle.

angle of Incidence
r vity), provided also
according to the Speed) and whose

These Aerofoils serve the purpose of preserving lateral balance under the most efficient conditions
when the Vehicle is moving at speed, and are subsequently described in detail,

In order to reduce friction as far as possible, a special form of Track Wheel has been constructed
whereby Flange Friction is eliminated, and in addition all Wheels are run on Ball or other anti-friction
Bearings. Further details will be foyﬁnd under the heading of Bogres to be dealt with later on.
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It may be stated generally that any form of Drive m
Wheel Drive or Track Wheel Drive used in combinatior
effected either electrically, by internal combustion engine o
is an important item, the internal combustion engine has t

ay l.)c installed either, as for example, I'rack
1 with Air Propeller Drive, the drive being
I other motive power, but as the weight factor
he advantage on this point.

5 In the ca?ﬁ_tlz)f an Aeroplane it should be borne in mind that 257, of the power is absorbed in keeping
it in the air, fltit only 75’/_° of power is left for propulsion, whereas with the Johnson Mono-Rail Vehicle
this lost 257, o le power is available for useful propulsion, it follows in the matter of s eed that tl

advantage would lie with the Johnson Mono-Rail System, : : y

In regard to the COMMERCIAIL side.
L The PERMANENT WAY would cost less :—

(a) Becal{se it is intended to follow as far as possible the contour of the country, thus
reducing the cost of Cuttings and Embankments to a minimum.

/ﬁ/ (b) The Track would cost less because only one Rail of light comstritction would be

required (only comfaratively short lengths of double T'rack being called for at Railway

Stations), moreover the Sleepers upon which the Mono-Rail is mounted are only half
the usual length.

(c) Ordinary Platforms are not required, as Staircases will be lowered from the Vehicle at

//{, Railway Stations, discharging Passengers at ground level, or miniature Platforms can,
As

/
e

if desired, be provided for the convenience of handling Passengers/ luggage.

g, The ROLLING STOCK. This being built upon seroplane lines is of essentially light
construction. Each vehicle is § self-contained unit carrying 1ts own motive power and having accom-
modation for one & two hundred passengers, and as it travels twice as fast as an ordinary railway train
of the same capacity it carries double the number of passengers in a given time, and hence the saving
under this heading would be considerable. i

3. WORKING EXPENSES. Here again a considerable saving is effected, as the time occupied
for a given journey would be just half that of an ordinary train, consequently the working expenses, so
far as labour is concerned, would be about half. Other Working Expenses will depend upon the motive
power adopted, which will be governed by the local conditions prevailing.

4. CAPITAL OUTLAY. The cost of installing the JOENSON MONO-RAIL SYSTEM would
be very much less than that of any other, the Permanent Way, Railway Stations and Rolling Stock all
costing less.

THE JOHNSON MONO-RAILWAY CAN IF DESIRED BE ADDED
' TO AN EXISTING TWIN-RAIL SYSTEM.

di -en—Pages, will be furnished on application to those interested.

The Second Edition of this Pamphlet giving further details aud explanation of Drawings appearing /4‘




Fig. 8. Vehicle in normal position at Stations, without Shell, showing Pennant,
Pendulum and Aerofoils all in normal position.

%_————




Fig.'9. BOGIES. The one in the background inverted to illustrate Pilot Wheels,

Fig. 10. Vehicle without Shell at Starboard cant upon Mono-Rail with Aerofoils
automatically set by Pendulum to carry the Vehicle over from Starboard to Port.
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EDMOND ERNEST J OHNSON,
)

MEA.
NS FOR STABILIZING MOVING BODIES.

Applic
Plication filed November 15, 1921, Serial No. 515,217,

To all ?{rlzom it lmay concern:
Be it lenown that I, Epar
sox, of Maescourt, M’nidenggt?dEil;NtEl?T Wk
of Berks, England, a British’ Bub'e?;tcm}l,nty
5 invented certain new and useful Imp n’ve
Means for Stabilizing Moving Bod{l)rmed
which the following is a specification es, of
This invention relates to means ot et
tralizing forces acting laterally in a hori-

10 zontal plane such, for instance, as centrifu-
oal force or the effects of side winds, on a
moving monorail vehicle. d

According to this invention a monorail ve-
hicle body is provided on each side with an

15 aerofoil or cambered vane mounted so that
its angle of incidence may be varied about a
vertical axis and constructed so that its cam-
per may be varied towards either side of a
-neutral plane.

90 Bach herofoil is adapted to exert, when the
monorail vehicle body is in motion through
the air, a lateral force adapted to counteract
o lateral force such as the centrifugal action
set up when rounding a curve or the effect

95 of a side wind, and for the purpose of con-
teracting such force as closely as possible
each aerofoil may be set by hand, both with
regard to its angle of incidence and with re-
gard to its camber, but preferably automati-

30 cally acting means would be provided to at-
tain these ends. Tor instance, 2 servo-motor
may be employed for varying the an_gle of in-
cidence of the aerofoils, to the one side or the
other, to counteract centrifugal force 1

35 rounding a curve the valye chests for permit-
ting the servo-motor to operate, 10 the one
divection or the other, being contro led by 2
pendulum and a correspondingly moving

arm geared thereto, whilst a cervo-motor ol

10 trolled by a pennant may be employed; “&
conjunction with the pendulum-contléo ':ct
servo-motor, for a like purpose o counte”
the effect of a side wind, and 2 52

_ Controlled by an qero-static devm;the “pen

45 employed for varying the camber 0T most ef-
f::?: tt() mnfiﬁntaint'the lattoell‘( glt their
“ctent configuration accord is MOV~
at which the monorail ve uc}e bodﬁl’ntulmne.

=0 :“‘H.'. The aerofoils are oper® eqo that when
’”5!:-' and in the same dn'e..ctloﬂ': d the force
their angle of incidence £
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acting on the one would tend to push, and tl
force acting on the other wouldptenc'f to pul]ﬁ

tc}‘lli ::.hicle body towards the inner side of the

3 95
~_The aerofoils should be mounted so that
their centres of pressure lie in or near the
:ﬁlil:}zelzzetx:rct;ﬁ anf(l hori_iontgl planes in
and the means ’fore d gravtlhy_o g
cidence and cnmbe‘;'mr'gzllr;rgbe e(l’; T;xglekﬁ 2
type as used on aeroplanes. By tl?e “r;gvg;
aerofoils as set forth above a component of
?1;2 rleastlstaﬁce presented by each counteracts
Fls rally acting centrifugal or wind 65

Tf desired, and for the preservation of bal-
ance, when the vehicle body or bodies is or
are moving at speed, one or more additional
serofoils may be provided and mounted on 70
each body so that the angle of incidence of
each aerofoil is variable about an axis pass-
ing t}.)roul;glzlthe %srﬁtre of grm{‘ity of the re-
spective body. en more than one addi-
tional aerofoil is employed on a body, they 75
may be operated simultaneously but may act
in conjunction with each other thereby dis-
placing a vlf:lulmebog air,fon %qlch side of the
moving, vehicle body of su cient mass to
maintain lateral rolling equilibrium. Their 80
controls may also be operated automatically
through forces acting from the body at the
point or points of contact with the support-
ing medium. o X

Tn addition to the stabilizing effects which 85
may be obtained the aerofoils may also be
actuated so as to operate as Drales. ;

The accompanyng drawings illustrate di-
agrammatically one method of carrying out
the invention? Fig. 1 being a side elevation g9
of a monorail vehicle, parts being broken
away, and Fig. 2 beng a plan thereof. Fig.

3 i plan on 2 Jarger scale of the means for
vai‘\’ing automatically the camber of t{\e
serofoils, Fig, 4 15 transverse sectional ele- 95
vation on a otill Targer scale of means for va-

M A aniplb ol incidence of the aerofoils.
TINE S g similar view of another portion of

> s shown in Fig. 4. which portion has
the mem?m d from Fig. 4 for the_snke of 100
heen‘ OI;.} wﬁlN a servo-motor and its valve
Elss:t:oére <hown in both Fig. 4 and Fig. 5 to

.o w

L]




i 3 147,88 i3 <
; L4 ") oanise it to lean to t} [ ;
| | ' o o L he leff, ; =
\sion of the relationshiP and 24 normally close the inlet pipes 29 " :{nlul" s will consequently *"“';1"1]{? ﬂ\(()l vty the effect of cont ‘
sion : "o ity o >

facilitate comprehension 0% 575 5 0i05] view and 30 to, whilst the piston valves 21 and mal upright position to the Jef : ifugal forc
of the different parts; Fig. (()Ilsitdx‘ (14§isl(:cinte<1 normally close the exhaust pipes 31 and :22,3 @ porn he lett g of the inle gal force and the open-

orvo-motor 7s “which is shown in both pipe 30 and the outlet pipe 31 are uncovered time 88 the pendulum s thus swings to thoe ght the opening of the inlet pipe 46 and 8o

hich is and fluid under pressure is admitted to the Jeft uﬁ' pennant ¢ be acted upon by a w
from b e

2 p notes. 6, this will cause the Snlet shown sing t pipe 47 a i
showing ll?_(‘4P"“gi‘;]f‘;};n:"mm those shown. from, the valve chests 25 and 26, it being b ?1:“1 the outlet pipe 82 to 1%1(:(‘9;)‘::1% Pipe 29 :ﬁ:{(‘tl“iff?lnseqqont%pwu1‘({“111(?\“]:,13“‘(;‘2; tﬁi
I):ll'ts:lllfo‘f\f]t:(;?ts Trie, 7 is cectional eleva- understood that the inlet pipes 29 and 30 7o b0 “‘\,tm,t corresponding with the “eq (to an 11‘lsiti(m: s 16 and 15 from their normal
5 1 Fig 2000 i'u'"t‘; ccale showing 2 detail are connected with a suitable supply of fluid ' (-;\'ill'f of the pendulum s) um‘l ‘ei\t('nh of .of the )efllmdlsinnt from the pivotal axes 70
tion on qunﬂ i]]{lc{—'rnte(l b Wig: 8- under pressure (not shown)! whilst the ex- d b'])(),r‘:}l and the inlet 1’)i]1c’ 30 o ,‘1(5 outlet crepse 1‘1;.“‘1 “'l‘lm s and arm 12 would in-
of {I:cﬁ{]x:)e‘-mr«in s 1and 2,2 monorail ve- haust pipes 31 and 32 are led away to a con- “ %)hl 5 moving the piston £ and IE)Q closed  creage ﬂ"fhl‘,"l“_""‘{-’t‘ of the arm 12 and de-
hig:h: has a semi-S reamline body & and 15 \en\xenttl loc?rtaol?l.um ¢ swings to tl i the right S0 £8 to turn the Vm‘t;-;{’d.? to the inle ];i‘l()é.‘ﬁ?)('t-ﬂm PortiAlishg st
rovided with tractor and pusher propellers = &3 st Tl LSRR he one side 75 W0 hatt 7 and shafts p. p to incline f} crank  greafer extent ¢ would be opened to u
10 ][). e o acls wheels 4 At each side.of OF the. other the arm 12 1s moved corre- sl 51% e towards the right to tle he aero- less extent thy and the outlet pipe 31 to a 756
l)hinh‘d\l' 2 an aerofoil ¢ 1 mounted so that spondingly and the connecting rods 17 and m.lu:'lt.l the angles of inciden e e o *'uluh:l-E would be the case if there
its nole of incidence May be varied about a }S and valye rods 19 and 20 are moved in o yt‘(‘,d tending to restore the (‘ze] thus im- gles of ir;ci(iexrn'l:(tl t‘lm§ e
e ituated near its leading edge, the same direction, o that either the inlet "lm its upright position. Tf ?lcle body foils e, e, whilst ‘-’f’e imparted to the aero-
such. variation heing effected automatically PIPe 99 and the outlet pipe 32 or the inlet 8o 15 ¢ ] at the sume e’ st if the wind be from the

15
by a s !
Tigs. 4 and. 9 and the piston 2 of W | g ) '

1 by its piston rod j and a conneet- one side; and exhausted from the other side,

outlet pipe 49 and the consequent lowering

left, this will to some extent cnm(} ?If ltlhrt; §11'1de blocks 16 and 15 from their nor-
1 - mal mid-positions would derrease the lever-

connected b’ ( ) ; & The Fe i ot the effect of centrifucal acti

o rod i with a vertical orank shaft m at the of the piston hy which 1is consequentk teract (B ifugal action, and age of the ar (

20 :2; 1:1)“‘I\\ﬁl;‘ci:]ilsln\l()’evel wheel n meshing with moved in the ono direction or the other af) 85 ) mnser&ll(t‘ntgfwt}::‘mfégﬁles) of }n(-ldonce im- :;?Lt}(:&]z g&ﬁlﬁﬁhsﬁxf‘ dtincroase'me leverage

20 Devel wheels o. 0. each on 2 shaft p project- VaLy the angle of incidence of the aerofoils | pantedto I Vo L8 {/,. ¢, should be less. would not be o )em:({ tmt“ the inlet pipe 80 85

ine through the body a near its top and at ¢ ¢ as l}ermnbel‘ore ~set forth. ! “ As a uaux "Oleb S W1Z£ actlon on \hg pen- and the outlet i)i )e(glo‘:‘) ﬁeﬁt an extent

the opposite end of which. is a bevel wheel ¢ The §1‘1de blocks 15 :‘md 16 are united by 1 nant ¢t the m y lilpg 7 and outlet pipe 48 a greater extent ]ﬂ\'m 4 0‘1‘ 1( ;s e opened to
meshing with a bevel quandrant 7 cecured to @ yoke 33, which is 1n turn united by aicon- | will be opene thus moving the piston 36 there were no Siflo Y ?“ *(1 he the case if

55 the frame of the aerofoil ¢ so that movement necting rod 34 with the piston rod 35 (:f‘ the 90 | 2 piston rod 35, L;nnnectm_g g()d 34 yolke 33 and angles of in(:idegxc;‘ “1::(,, t“{s caiing ko
of the piston % either way from the mid- piston 36 of a servo-motor cylinder 37, the | sll(lp'blocks 15, and 16 from their normal foils e, e to be (\eéx-eqchir s tg. the aero- 90
sosition shown in Fig. 4 will vary the angle opposne ends of which commun_lcate _1)y ‘ positions eqmd]stzmt from the pivotal axes strength of the %'\ﬂp ‘:_l._e{ aﬁor “{g to the
D incidence of: the aerofoils ¢ ¢ in the one «pipes 38, 39 with a yalve chest 40 in which | of the pendulum s and arm 12 upwards. that as the Denant t iI-“d {"0“ diappear
direction or the other. are disposed. four piston valves 41} 49, 43, | The positions of the parts resulting from the element on it gidSe \lve‘ 0{“}7 cinllkil")-lllgg

30 The servo-motor ¢ is controlled by 2 44, on a valve rod 45. The piston valves 41 95 | 4 combined action of & wind from the left and and that as the Ty I;r:)(\% :\Lttc 1]lced~‘\i .
pendulum s within the body @ which pen- and 44 normally close inlet PIpes 46/and 47 .7 jounding a curve to- the right is shown in pennant is to cause an upward n;oxi 0 sm'(l &
dulum is subjected to contrifugal force, to, and the piston valves 49 and 43' nor- | Tig. 6. This reduces the leyerage of the movement of ﬂ‘m:l',ldeb]‘z)cks 15"3;({“{'&“;’:}:;“
whilst the action of the pendulum may be mally close_exhaust pipes 48 and 49 from, pendulum & on the connecting rod 17 and their normal mid-positions, such moveme)nt
modified by a pennant ¢ situated. outside the valve chest 40, and the! valve rod 45 1s | ston rod 19 thus causine the inlet pipe 20 W EoAll g

A e ! 12091 Sl e r0d 50 with a crank ‘ pis o inlet pipe 29 would be non offective except when the pen-
35 and above the hody a, in the vertical plane united by & connecting rod 50 with & crank 100 1 to he opened to a smaller extent while the dulum s and arm 12 are displaced from their 100

of the track wheel & . . . and above the widest 51 (with which may be combined the bob- ool 3 RS o i s S R ALO IR s
gl [ and U saILE gl Bl s o8 st ot o e e Btk 10, P, L el s
jeeted to the action of side winds and is so that as the spindle » turns in the one di- g il e SR 5 : golljngbion \OIANGETE sy
halanced against centrifugal force by a rection or the other as a result of the-action
40 hob weight u mounted on the opposite side of a side wind on the pennant; ¢ the valve 105 4
of its spindle » and within the body, @ and rod 45 is acted upon to cause the inlet pipe
of the. requisite mass depending upon the 46 and outlet pipe 49 or the inlet pipe 47
distances of its centre of aravity from: the “and the outlet pipe 48, to be uncovered thus
s of the spindle ». In Tig. 1 the upper admitting fluid, under pressure by way of

connecting rod 18 and piston rod 20, thus body @ when rounding a curve, but it must
cusing the outlet pipe 32 to be opened to be borne in mind that a side wind of suffi-
a great extent with the result that the angles cient force to be taken into consideration 105
of incidence imparted to the aerofoils ¢, ¢ would not only act upon the pennant ¢ bub
are less than would have Jeen the case it would also tend to, and in fact. would. to
there had been no side wind. Had the wind some extent, cause the body @ to lean over

=

5 & ty n o 3 10
45 portion. of the nearer aerofoil and part of the pipe 38 or the pipe 39 to one side of the 110 S acting on the pennant ¢ been from the right to m{e1 sxdfc‘ 0}] tt]llui f{gf}slmsao\‘f}éi 1\1(;‘21\:;%‘3“(; e
the body @ are broken away showing the piston 86 in the servo-motor cylinder 37 o it would have augmented the effects of ¢&- m.m1 h -1011])1'(uit . of the sendulum and
pennant 7. its bob-weight » and. its spindle and exhausting fluid from the other side ‘."““L’ﬂ.l action and to counteract this the proc “g”:;’ 10‘ ltwu\m qhm\t1‘1‘(-01'1'0911011(1'1“('
v-in full lines. of said piston by way of the pipe 39 or the inlet pipe 46 and outlet pipe 49 would have &7 & F (ﬂ ;H e;ofgi1.< o. ¢ to connteract the
The pendulum s is pivoted:at w as high pipe 38, according as the wind acts upon the “f“vu opened with the result that the piston Sﬁf_ttmfié’ t‘_‘ “1 1-i«rht.t\;e ik i
50 as possible and vertically above and parallel pennant from the one side or the other. 115 g 36 and with. it the slide blocks 10 and 6 \‘.md.e PCX‘ and Lfétnnd e e Y hanias G5
with the longitudinal axis of the body cand ~ Movement of the piston 36 in the: servos 0 would have been moved downWAES from  1tisto ;‘;}{1{“ o e T in the same or
};s arm « is slotted as at 7 and formed at motor cylinder 37 causes the hlocks 15 and their normal positions equidistant from the s\m\inv 13\6 152;“0 {ﬂmwj and that they are
:::~;}}:33?1\\1@t2‘1\ :\'ﬂl a toothed quadrant 2 16 to Le slidden up or down in the slots ¥ | Divotal axes of the pendulum $ and ari 11‘2, “{;2‘\\_; copm‘.nfel\’ el for the Sl ©
o P00 1:f—f(71‘m(;d 31 HS!)?N},“.’G tnoﬂ?_o.d quad- :’1‘11'1 151;.111115 varying the leverage of the ac- x | thus increasing the leverage of the pendl- S"oﬂ!‘I\C‘;“ : %
10 pivotediat 11“:L:1nl(i :1)(“{({1‘ 1e1‘1q f;i‘ an arm tion of the pendulum s on the valve rods 19 12 o lum s and decreasing the leverage of th‘e i Tn order that the camber of the acrofotls 120
the slots y and 14 are ;11‘011(1&('35%]‘;3&']?1 {n itlI“:] —)( ]1 2 Sb()“-.n in Fig. 6 and modlfyullg 1 2]11'1\\ 12 so that the inlet pipe 29 would ha\‘e o o may e adjusted so that their .Cm_“_‘g"}.{‘_,
15 and 16 united by connecting rods locks the valye opening to correspond with the ‘ een opened to a greater oxtent and the ont- €% Mg most efficient 4 cording 0 L1g
) a0 ted by connecting rods 17 and algebraic sum of the pendul 1 pennant let pipe S : THihae R el i travelling. and
18 with the piston rods 19 and 20 of pist A ) 10 penal um and Pers 2t pipe 32 to a less extent than would & oed abwhich the vehicle 18 (ra By
60 ‘i‘ll\'('s 91, 22 and 23, 24 situ‘xt?*d inl":il?'l(: l}ltl"));](il‘1l““;-t(21 {L Ui: el ypadvRelal Wthl?) 125 heen e case if there had T ag WY r‘\l(’cm'd‘i“ﬂ to ceutr 1{2‘:‘}] th“{T\fxﬂmﬁ\":ui’ 125
N e g e D ¢ should result from. a given amoun = S0 hat o s e ] e would o orofoil e is hollow and i8S HSSY S
nd 26 respectively. The valve centrifugal action on thc«npendulum s may 60 hat greater angles of lmldelgimﬂ:\\‘l)'a ”;(ﬁll\;lt\n‘lj{kh?j‘:\l}l: n‘ block or blocks, such 13

chests . 25 ¢ 96 comi icat -
u]l]'\(i([ﬁv- .“; ‘Ll;?(dhh(‘t‘( omﬂumn]xmw, from the be augmented or
c e length of each with opposi i —
o8le o1 ik ea osite
ends of the cylinder of the ser\'()~rr}01tm‘ q

53 in each of which pas
rtical crank shaft 59
1ls of the aerofoil

e im]){\ o o it 3

o pr e N rted to the aerofoils € ¢ s

: decreased, as a result O 18 e e s CLOLO A oo Jeft QUL ittt

1 action on the pennant ?. That is to the ehicle be rqunding 2 o Soht RE 59 throug o
pendulum s would swing 0 the DI *{ the crank 94 0L €

65 by pipes 27 and 28 : : ey it the monorail vehicle body @ be ronnd- ; o Wil
S 4 98 and the pis By, e B € : y.a'be : Open. 1A R 5 - wdipe AL W - Jeform the W il by
e piston valves 92 ing a curve to ‘he right centrifugal action 130 111](.11;]1(11:31 inlet pipe 30 and oillltle((\,\‘ﬂl“ “,-m{\‘é ;\(\s‘l\t:x\\ to ;‘{jn“f ‘s camber. Tach crank 130
i ooine the aerofoils , tg tne and 150 BAIRES S
% from ths > \(»x<)101ls 610, tﬁ* 2 “fnent ¢ 1
he left would to g0l fe =
il



55 is connected by an extensible cam-
+ 56 (Fig- 7) with a crank shaft o7
.3 and 7) and these crank shafts are
disposed transversely of and near the bot-
5 tom of the body @ and are interconnected by
suitable gea o 570 so as to rotate 1M
oppusite direct The cranks and 59
of the crank shaf 57 are united by con-
necting rods 60, 61 with the piston rods 62,
10 63 of servo-motors 4. 65, the cylinders of
which are connected through pipes 66—067
wit valve chest 68 cimilar to the valve
chests nd 26, except that the valve chest
¢8 has four port instead of three. The
15 valve cl S has two inlets 69, 70 for fluid
under pressure connected with the casing 71
of a cock cnid casing being connected by
a pipe T3 with a source of fiuid under pres-
sure (not shown). The cock 72 has an ad-
20 mission port T4 extending through nearly
2 and a centrally escaping exhaust port
75 extending through nearly 90° and is
operated by a pendulum 76. The valve rod
77 of the valve in the chest 68 passes slid-
25 ably through the ends of a chamber 78 in
which is centrally disposed a flexible dia-
phragm T9 to which said valve rod 77 is
cecured. Opening into the chamber 78 are
two pipes 80 and 81, one at each side of the
30 diaphragm 79, said pipes leading forwardly
and projecting through the body @, the open
end of the pipe 80 being covered by a cowl
g9, As the vehicle moves forward the rush
of air over the cowl 82 creates a partial
35 vacuum in the pipe 80, whilst the air entex-
ing the open end of the pipe S1 sets up
pressure therein with the result that the
diaphragm 79 is deformed, the valve rod T
is moved and the ends of hoth pipes 69 and
40 70 are covered, to an extent depending upon
the speed of the vehicle. the greater the
speed the more said ends are closed. The
pipes 69 and 66 are thus normally in com-
munication with one another, as are also
45 the pipes 70 and 67, and the aerofoils ¢ e
occupy the mid-position shown in full lines
in Fig. 8. The admission port 74 of the
cock 72 is adapted, when said cock is turned
in the one direction or the other, to estab-
50 li'sh communication between the pipe 73 and
cither the pipe 69 and therefore the pipe 66,
or the p]])(l‘T(l. and therefore the })i[):' 67,
thus admitting fluid under pressure to the
evlinder of the servo-motor 64 or of the
55 servo-motor 65 whilst the exhaust port 75
communicates with either the pipe 70 and
{herefore with the pipe 67, or with the pipe
9. and therefore with the pipe 66 and 2
hausts the cylinder of the servo-motor 63 or
60 of the servo-motor 64.
The pendulum 76 which actuates the cock
heing subject to c:ontriﬁlgzx] action serves
to rleterninw to which of the servo-motors
64 and 65 fluid under pressure shall be ad-
¢5 mitted and from which fluid shall be ex-
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hausted, and thus determines which shall
actuate the crank shafts 57, 57, and 55, 55,
according as it becomes necessary to vary
the camber of the aerofoils ¢ ¢ to, and ad-
just it on, the one side or the other of the
central neutral chords, as indicated in Fig. 3.
Normally the pendulum 76 occupies o ver-
tical position so that the inlets to both the
pipes 69 and 70 _are closed, when, therefore,
the diaphragm 79 is deformed (to an extent
which depends upon the speed of the vehi-
cle) as a result of the pressure set up in the
pipe 81 and of the partial -vacuum created
in the pipe 80 the valve rod 77 is moved but
neither servo-motor 64 nor 65 is operative
and each aerofoil e, remains symmetrical
about its central neutral chord, as shown in
full liries in Fig. 3, no matter what may be
the speed of the vehicle and the consequent
extent of deformation of the diaphragm T9.
When, however, the vehicle leans over to one
side or the other under wind or centrifugal
action, or both, either the inlet 69 or 70 is
placed in communication with the pipe 73 ac-
cording as the body a Jeans to the right or
to the left and consequently either the servo-
motor 64 or 65 is caused to actuate the crank
chafts 57, 57, and 55, 55 so as to vary the
-amber of the aerofoils ¢ e to, and adjust it
on, the one side or the other of the central
neutral chords, the extent to which such
adjustment takes place depending on the ex-
tent of deformation of the diaphragm 79
and consequent closure of the pipes 69 and
70, as a result of the speed of the vehicle;
the slower the speed the less the deformation
of the diaphragm 79, consequently the less
the closing of the pipes 69 and 70 and the
more the movement of the pistons in the
servo-motors 64 and 65, so that the camber of
the aerofoils e, ¢ is greater the less the speed.
Thus assuming the cranks 58 and 59 to be in
such an angular position in Fig.3 (vertically
upwards from their crank shafts 57, 57)
that forward movement of the piston rod
62 will move the crank 58 forwardly and the
crank 59 rearwardly, the crank shafts 55 of
the aerofoils e, e will be moved clockwise and
the variation of camber of the aerofoils e, €
(and its adjustment) will be towards the
Teft 1. e. relatively to the direction of move-
ment of the vehicle, as shown in dotted lines,
whilst forward movement of the piston ro
63 will move the crank 59 forwardly and the
crank 58 rearwardly and produce counter-
clockwise movement of the cranl shafts 53,
50 that the variation of camber of the aero-
foils ¢, ¢ (and its adjustment) will be to-
wards the right, i. e. relatively to the di-
rection of movement of the vehicle as shown
in dot and dash lires.
Tt is tn he understood that the valve mech-
aniem, of the various seryo-motors may in-
clude Lany Jmosm ferm of hunting gear,
where requi. i mi

order to -cut off admis-
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._n’tiw of flald” inder pressure to
e of the servo-motors in geeop ¥
o effect tO be produced. 1
aving NOW particulay i
¢ faving particularly q.('..ﬂt‘l'.lhuﬂ and
in what manner the saun:lilflllmlymti”“
formed, T dcclnre'thut what T (1S i G
_ In a monorail vehicle the AHHbin
yith the body thereof of me;
jzing lateral forces [

caid bod

eylin-  yorti
ey vertical and rzonts : B :
dance witl S FOll‘lAﬂ{1t-ll p}ungg in which lies
S A of gravity of said vehicle, and
(101‘ oy e apted to vary the angle of inci-
"_}( (‘101 cach areofoil or cambered vane.
\\'i'ti dl il‘mnnm‘:ul vehicle the combination 70
: i'/in:r l“‘t yody thereof of means for neutral-
cf.ﬂnhinutinn sx;i:lhho‘tle;‘ J'll e e
ot s for nentral- adapt l)t when 1tn.nml:mn, said means being
T o o T e od to exert in o horizontal
; ing M ey ¥ a horizonta
y when in motion, saj ler side of either side of said body w S
dbody T i , 501 means Being . foroey said body when in motion, 75
adap xert i a horizontal plane on ,”('e” opposed to said lateral forces, said
1yle:ms comprising two aerofoils or cambered
vanes mounted on yertical axes and ar-
nged on either side of said body with
weir centers of pressure lying i o trans- 8
on either side of said body wi ' verse vertical -pn(l 1 kg LN
ither aid body with their con- swhich 1i al a horizontal planes 1n
ters of pressure lying in the transverse ver which lies the center of gravity of said
tical and horizontal planes in which lies {ire wlﬂlflcm’ e
-y . e 1t o 3 4 11e 'C i
center of gravity of said vehicle, and mean At i el o
adapted to vary the angls!of ineid ans  incidence of each aerofoil or cambered vane. 85
cach aerofoil S camberadicnne mcidence of 6, In a monorail yehicle the cnmbinntimi
9. Tn a monorail vehicle ‘the. i with the body thereof of means for neutral-
with the body thereof of means { .““ﬂllm\ izing lateral forces acting on either side
izing lateral forces acting Lt 1(" neitral- of said body when in motion, said means
snidr-bodv R B 2‘?_‘(101]151‘10\&;‘5\;10. of heing adapted to exert in a horizontal plane
) § )5t sans being on either side of said b i i
e temioe 5 g r side of said body when in motion
[(:i(thler (s o 1:;,‘ 131 br:) 3\01‘1";:10ntﬂ1. plane on forces opposed to said lateral forces, said
R e ﬁiqte;f?l“ f]:, (motlop.\ means comprising two aerofoils or cambered
sed 3 aters ‘ces, said vanes mounted on verti Kes 4
means comprising two aerofoils or cambered ranged on either sidgltggalsf\?ge;oﬁnvdw?{l- 9o
\'ane§m011n_tec1 on ve'rtlcal axes and arranged their centers of pressure ltv'm«r ne§w ﬂu5
on eltl[x:er side of'said body with their cen- transverse vertical and horizontal pllﬂnes in
7 3 i . . . P ; . 4
ters of pressure lying near the transverse which lies the center of gravity of said ve-

vertical and horizontal planes in which lies hicle, and means controlled by said lateral
forces and adapted to vary the angle of

forces opposed to said lateral forces, said
it Comlérl(flng two aerofoils or ('ar.n.h(:r(t‘]
yanes mountes on vertical axi > 3red

1 axes and arranged

90

the center of gravity of said vehicle and 100
means adapted to vary the angle of incidence incidence of each aerofoil or cambered vane.
of each aerofoil or cambered vane. : 7. In a monorail vehicle the combination
3. Ina monorail vehicle the combination with the body thereof of means for neutral-
with the body thereof of means for neutra- izing lateral forces acting on either side of
lizing lateral forces acting on either cide of * said body when in motion, said means be- 105
wf said body when in motion, said means be- ing adapted to exert in a horizontal plane
to exert in a horizontal plane on either side of said body when in motion,
on either side of said body when {n motion, forces opposed to said lateral forces, said
forces opposed to said lateral forces. said means comprising a plurality of aerofoils or
means comprising a plurality of aerofoils or cambered vanes mounted on vertical axes 110
cambered vanes mounted on vertical axes and arranged in pairs on either side of said
and arranged in pairs on either side of said body in auch positions that the resultant
body in such positions that the resultant cen-  center of pressures lies in the transverse
ter 'of pressure lies in the transverse verti- vertical and horizontal plane in which lies
@l and horizontallplanes in whichelies tha the center of eravity of said vehicle, and 115
center of gravity of said ohicle, and means mEAnS controlled by said lateral forces and
adapted to vary the anole of incidence of adapted to vary the angle of incidence of
TR bl o cambered vame: each aerofoil or

cambered vane.
4 Tn a monorail vehicle the combination

8. In a monorail vehicle the combination
with the body thereof of means for neutral: with the body thereof of means for neutral- 120
izing lateral forces acting on either s

‘e of izing lateral forces acting on either side of
said body when in motion, said means
in a h

be- said body when in motion, said means being
ing adapted to exert 1n & 011707
on either side of said body when 11

adapted to exert in a horizontal plane on
either side of said body when in motion,
cgrees opposed to caid lateral forces, said 125
ns comprising & plurality of aerofoils
ambered vanes mounted on vertical axes
arranged in pairs on cither side of said
dy in such positions that the resultant
fer of pressura lies mear the transverse 130

means comprising Jad
or cambered vanes rx
and arranged in pairson
body in such positi
oente‘r ‘of pressure I
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vertical and horizontal planes in which lies
the center of gravity of said vehicle, and
means controlled by said lateral forces and
adapted to vary the angle of incidence of

5 each aerofoil or cambered vane.

9. In a monorail vehicle the combination
with ithe body thereof of aerofoils or cam-
bered vanes pivotally mounted on said body
in substantially vertical planes, and means

10 for varying the degree of camber of said
vanes according to the speed of the vehicle,
snid means being adapted to effect such va-
riation on either side of a neutral plane.

10. In a monorail vehicle the combination

15 .with the body thereof of aerofoils or cam-
bered vanes pivotally mounted on said body
in substantially vertical planes, means con-
trolled by the speed of the vehicle for vary-
ing the degree of the camber of said yanes,

20 and means for determining on which side of
a neutral plane the camber of each vane
shall he varied, said second mentioned means
being controlled by lateral forces.

11. In'a monorail vehicle,ithe combination

25 with the body thereof, of aerofoils or cam-
bered vanes pivotally mounted on said body,
the centers of pressure of said vanes lying
in the transverse vertical and horizontal
planes in which lies the center of gravity of

30 the vehicle, a servo-motor connected with
said aerofoils.or vanes for effecting a change
of incidence thereof, a pendulum adapted
under the influence of centrifugal action to

control said servo-motor, an auxiliary servo-

35 motor, adapted when operated to modify the

action of the first mentioned servo-motor,

and ;a2 pennant operable under the influence
of lateral wind pressure to control said aux-
iliary servo-motor.

12. In a monorail vehicle, the combination
with: the body thereof, of aerofoils or cam-
bered vanes pivotally mounted on said body,
the centers of pressure of said vanes lying
near the transverse wertical and horizontal
45 planes in which lies the center of gravity of

the wvehicle, a servo-motor connected with
said aerofoils .or vanes for effecting a change
of incidence thereof, a pendulum adapted
under the influence of centrifugal action to

40
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control said servo-motor, an auxiliary servo-:
motor, adapted when operated to modify the
action of the first mentioned Sel‘V_()-IﬂOﬁOl",
and a pennant operable under the influénce
of lateral wind pressure to control said aux- ‘0
iliary servo-motor. ML ]

13. In a monorail vehicle, the combination
with the body thereof, of aerofoils or cam-
bered vanes pivotally mounted thereon, said
vanes being so constructed that the camber
thereof may be varied to one side or the other 60
of a neutral position, servo-motors for vary-
ing the camber of said vanes and a dia-
phragm chamber for automatically control-
ling the amount of camber according to tie
speed of the vehicle, the diaphragm in said 65
chamber being controlled by air pressure
exerted thereon, through itubes connected
with said chamber on each side of the dia-
phragm, one of said tubes being provided
with a cowl, substantially as described.

14. In a monorail wvehicle, the combination
with the body portion thereof, of a plurality
of aerofoils or cambered vanes, mounted on.
vertical axes, servo-motors for simultane-
ously ' varying the angle of incidence "of 75
said vanes, servo-motors for simultaneously
varying the camber of said vanes and means
for auntomatically controlling the operation
of said servo-motors in accordance with dat-
eral pressures of wind or centrifugal action: 8o
on said monorail bady ito counteract the ef-
fect thereof.

15. In a monorail vehicle, the combination
with the body portion thereof, of a plurality
of aerofoils or camhered vanes, means for: 85
mounting said vanes for varying ithe angle
of incidence thereof, means for varying the
camber of said vanes on either sideof & neu-
tral position, servo-motors for controlling
the angle of incidence and camber ‘respec+i i
tively and means automatically controlled by
lateral wind pressure and centrifugal action
for controlling the action of said servo-
motors, said servo-motor for varying the
cambers of the vanes being also controlled 95
by the speed of the wehicle. :

EDMOND ERNEST JOHNSON.
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Complete SDpecification.

"Tmproved means for stabilizing noving bodiss. ™
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o DHerebp Declave the nature of this invention and in what manner the
same is to be performed to be particularly described and ascertained in and by

the following statement.
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This invention relates to the stabilization of moving
5
bodies and h=s for its object to provide improved means for
counteracting forces acting laterally thereof, or theresgainst,

such, for instance, as centrifugal force or the effects of

gide winas,
According to this invention a boa& is provijqed on each
Or Cambered vane
side with an aerofoil/mounted so that its angle of inoidence
may be varied about & vertical axis and constructed so that

its camber mey be varied ftowarie either side of a neutral plane. |

!
}

Each aerofoil is adapted to exert, when %the body is in
motion through & fluid, a lateral force adapted %o counteract
a2 lateral force such as the centrifugal action set up when
rounding a curve or the effect of a side wini, and for the
purpose of counteracting such force as-closely as possible each -~

aerofoil may be set by hand, both with regard to its angle of

ineidence and with regarxrd to its camber, but preferably autso-— :
matically ascting means would be provided %o attain these ends. |

For instance & servo-motor controlled by a pendulum may be em- -‘\_
ployed for varying the angle of incijence of the aerofoils %o \
counteract centrifugal force in rounding & curve,whilst
a serve-motor controlled by & pennant may be employed for a like
purpose %o counterast the effect of a gide wind, and & servo-  °
motor controlled by an aero-static deviece may be employed for
verying the camber of the aerofoils %o maintain the latter at
their most efficient configuration acecording to the speed at
which the body is moving. The aerofoils are operated simul-
taneously 8nd in the same direction so thag when their angle
of incidence is varied the force acting on the one woula tend
%o push, and the force acting ox the other would tena to pull,
the body townrds the inner side of the curve,

The invention is espgcially applicable %o rapidly moving B
bodies, such, for instonce, fg mono-railway vehicles, which,

289 /21. B
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ang) | -

in rounding curves/or when subjected to a strong side wind,
transmit the 1nter;§1 strain or a part thereof to the permanent
way. ; |
The aerofoils should be mounted so that their centres
of pressure lie in or near the tramsverse vertical and
horizontal plenes in which lie the centre of gravity of the
vehicle and the means for wvarying their angle of inecidence
and camber may be of any known type as used on aeroplanes., By
the use of aerofoils as set forth above a component of the E
resistance presented by each counterasts the laterally |
acting centrifugél or wind force.
If degired, and for the presevvation of balsnce, when
the body or bodies is or are moving at speed, one or more
afdditional aerofoils may be provided and mounted on each i

body so that the angle of incidjence of each aerofoil is variabl:
about an &Xis passing through the céentre of gravity o£ the
respective body. When more than one additional aerofoil »

is employed on & body, they may be operated simultaneously L
but may act in conjunction with eash other thereby Aisplacing
8 volume of air, oﬁ each gide of the moving body, of suffi-
cient mass to maintain lateral rolling equilibrium, Théim
Controls may also be operated automatically through fbrées l;
acting from the bbay at the point or points of contact with the
supporting maaiﬁm.

In addition to the stabilizing effects which may be
dbtained‘the aerofoils may also be actuated so as %0 operate

as brakes.

The accompanying drawings illustzrate diagrammaticaliy one
method of carrying out the invention Figure 1 being a side
elevation of a momorail vehicle, parts being broken away,ana
Figure 2 being a plan thereof. Figure 3 is a plan on a larger Nl
goale of tﬁe moans for varying automatically the camber of ;
the merofoils, Figure 4 is a transverse sectional elevation on_{

-3 -
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a still lerger scale of means for varying the ;ngle of
ineidence of the aerofoils, Figure 5 is & gimilar view of anothel
portion of the means shown in Figure 4 which portion ha s i
been omitted from Figure 4 for the sake of clearnsess whilst a ]
servo-motor and its valve chesis are shown in both Figure 4 i
and Pigure 5 to faeilitate eomprehension of %he relationship

of the different parts, Figure 6 is 2 getail view showing the W[
pendulum end its associated paris in positions different from
those shown in Pigure 4, whilst Figuwe 7 34s 8 gectional eleva-

tion on & still larger scale showing 2 jetail of the means

illustrated by Figure 3. .
Sem) —

As shown in Figures 1 and 2 8 monoreil vehicle has a Fieh-
streanline .

Hi¥e body & snd is provided with tractor and pusher propellors
b end ¢ end track wheels . At aach side of the body a an aero-

foil e is mounted s that i1ts angle of incidence may be varied

about a vertical axis £ situated near its le=ading eage, sach
Vi

variation being effected antometically by & servo-motor g
whieh is shown in both Figures 4 and 5 and the piston h of whic\‘l‘
is comnnected by its piston rod § and a connecting rod k with a |

vertical erank shaft m at the top of which is & bevel wheel

n moshing with bevel wheels 4,0 each on & shefi p projecting
through the body 2 mnear its top and at the opposite end of whie
ig a bevel wheel g meghing with a2 bevel quadrant ¥ gecured to
Zﬁ:rk?:;gfofoil e g0 that movement of the piston h either way
from the mia—positioﬁ shown in Figure 4 will vary the angle
of incidence of the asrofoils e & in the omne direation or the
othew.

Phe servo-motor g 1is controlled by a pendulum & wit hin

the body a which peniulum is subjected %o cenirifigal force,

whilst the action of the penaul'um may be modified by a
pennant & gitueted outside and above the body &, in the vertiet

-4~



plane of the track wheels 4 ... 8nd 8bove the widest perd
of the body & which pennant is subjected %o the sotion of
gije winds and is balenced agalhst centrifugal foxrce by
a bob weight u mounted on the opposite side of its spinmile
¥ and within the body & and of the requisite mass depsndihg
upon the aistence of its centTe of gravity from the axis
of the spindle ¥. In Figure 1 the upper porkion of the
nearer aerofoll and part of the body & are broken away
ghowing %the pennant §, 1ts bob-weight u and ite spindle ¥
in full lines.

The penjulum 8 is pivoted at w as high as possible and
verticelly above 2nd parallel with the longitudinal axis
of %the body gfanﬂ i4s aym X is slotted 88 at y end formed

et its upper end with & toothed quadrant 2 meshing with &

eorresponding toothed guadrant 11 formed at the lower enr

f an arm 12 piveted at 13 =nd slotted &= at 14. '.!.n 4<he

glots y and 14 are mounted slide blooks 15 and 16 united by
connecting rods 17 and 18 with the piston rods 19 and 20

of piston valves 21,22 and 27,24 situated in valve chests
25 and 26 respectively. Phe valve chests 25 and 26 communi-
cate from the mifldle of the length of each with opposite
ends of the oylimier of the servo-motoT g by pipes 27 and 28
and the piston valyves, 29 ana 24 normally close the inlet

pipes 29 and 30 10, Whilst the piston valves 21 and 23 nor-

. mally close the exhaust pipes %1 and %2 from, %the valva

26/9/21.

chests 25 and 26, it being understood that the inlet

pipes 29 end 30 are copnected with & suitable supply of fluid

nnaer pressure (no% ghown) whilst the exhsust pipes %1 and 32 |

Are 1a§d away %o & convenient location.

Aé,the penjulum S gwings to the one gide or the other
the amrm 12 is moved gorresponiingly and the connecting rods
iv and 18 and valve rods 19 and 20 are moved in the same

=5
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airection, so that either the inlef ?ipe 29 and the outlet
pipe 32 or the inlet pipe 20 and the outled piyé 31 are
aneovered and fluid unier presmre ig agmitted to the one
sige, and exhausted from the other side, of the piston h,
which is consequently moved in the one direction or the
other to vary the angle of 1ncidcﬁoe of the aerofoils 8,8
ag hereinbefore set Torth.
mhe slide blocks 15 ani 16 are united by & yoke 23,

which is in turn united -by 2 connect ing rod 34 with the
pisten rod 35 of the piston 36 of 2 gervo-mo tor eylinier a7,
the oppbsite enis of which communicate by pipes %8,39 ,with
a valve chest 40 in which are aisposed four piston valves

4] ,42, 43,44, on a valve wod 45. The piston valves 41 and

A4 noymelly elose inlet pipes 46 ana 47 %o, a2nd the piston

valves 42 and 43 normally close exhaust pipes 48 and 49

Ffrom, the valve chest 40, =a2nd %he valve Tod 45 1is unitsed ©Y

a connecting rod 50 with 2 crank 51 on the spindle v of

the penmant %, so that as the spindle v turns in the ons
giveation or the other as a resalt of the action of & side
wind on the pennant & %the valve rod 45 is acted upon %0
ceuse the inlet pipe 46 and outlet pipe 49 or %he inlet pipe
47 and the outlet pipe 48, %o be uncovered thus admitting
fluid under pressure by way of the pipe 38 or the pipa 39

%o one side of the piston %6 in the servo-motor cylinmjer 37

"ana exhausting Fluid from the other side of said piston

by way of the pips 39 oT the pipe &8, according 28 the wind
acts upon the pennant from the one side or the other.
Movement of the plston 36 in the servo-motor cylinmier
B oauseé the blocks 15 and 16 to be sliiden up or down in
the slots y and 14.thus varying the leverage of the aetion
of the pendulum § on Ghe yalve rods 19 &nd 20 as shown in

Figure 6 and modifying the valve opening $o eorrespond with

n-6—
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¢he algebraic sum of the peniulum and penn®nd movementaigﬂg.
the valve opening whieh should regult fxom & glven amount of "
ecentrifugal action on ghe pendulum 8 may be eugmentel or
jecreased, as & rosult of wina metion on the pennant %.

It is to be understood thet the mechanismna ghown in
pigures 4 an3 & 1ie in the sémé OT nearly the wuamse plane and ‘
thet they are shown geptirately marely for the gnke of cloarnd 8k, E

|
In order that the gamber nf the aerofoils @ mAy be

afgjusted go that their configuration 18 the mosd efticient E
aocording %to the gpaed at which the yohiocle is trﬁvaliing.anﬂ
yentrifugel action on the body 2, ench aerofoil @ is hollow
and hasg fixedly mounted therein a block 52 through & glot 53

in which preses the evank 54 of 2 vertical erank ghaftt 55

adspted to deform The galle of the merofoil @ &nd 80 adjngt its
camke T. Each crank shaft 55 is esnneeted by an extensible C'arrlan’

sha £t 56 (Figure 7) with = cvank sha £% 57 (Figures 3 an® T) \
aispose? transversely of ard meer the bottom of the boAy 2 the 5
oranka 58 ani 59 of which are united by eonnecting rods 60,61, !
with the piston rods 62,63 of sarvo-motors 64,65, the eyliniers |
of which are connected through pipes 66, 67, with a valve chest
68 similar to the valve chesis o5 ani 26. The valva chest 68
has two inlets 69,70 for fluid nnier preseure connected with
the casing 71 of a cock 72, eaidl casing being eannected by &
pipe 73 with a source of fluid nndey pressnre (not ghown). The
cock 72 has an ajmigsion port 74 axtending through nearly 270

e frending Theowgh nearly ©0°
gna & centrally ascaping exhaust norh 75Aana is operated by & .
pendulum 76. The valve roid 77 of the valve in the chemt 68
 pasees gliaably through ths enis of & chanmber 78 in whieh is
eentrﬂlly.aisposeﬂ a flexible Aimaphragn 79 4n which said valve
ppd 77 io secursd. opening im%o the chamber 78 ars two pipes
g and 81, nne.at eneh side of the Aimphragm 79, erid pipes
leading forwardly &nd projeeting through the body a, the open

e




end of the pipe 80 paing crvered by & cowl 82. As the

vehicle moves® forwarAs the Tush of air over %he cowl B2
creates & partisl vecuum in the pipe B8O, whilst %ho aiw 1
entering the open end of the pipe g1 sels up pres@re therein \,
with %he ragult that the Adaphrasm 79 is A aforned, &nf the i

velve rod 77 is moved, %o an extont Aepeniing upon the mpeell i

of the venicle, The aanission port 74 of ghe cock 72 18 |
aaapted, when said gock is turned in ghe one fivection OF the |
other, to establish eommunication betwean the pipe 73 and
oither the pips 69 or the pipe 70 thus ainitting £iuid undoer
pressure 1o the cylimler of the servo-motor 64 or of the
porvo-motor 65 whilet the axhaust pors 75 gommunicates
with either the pipe 70 or the pipd §9, and exbausts the
cylindar of the sarvo-moLor 65 or of the éervu-moﬁor 64.

Phe pendulum 76 which actuates the cock 7Y belng gab ject

4o centrifugal action serves T2 Aetemine which of the servo=
motors 64 ani &5 shall acinate tha erank shafts &7 _ anad S5

55, sccording 28 i+ bocomes uescasSsrTy %> vary %the cambay 0f
the serofoils g to, and aﬂjust.it on, the one sile or the
othar of the central neantxdl shord, 29 indieatad in Figuzre S

It is %o be unierssond that the valve mechanisns of the
yarious servo-motors may i{neluie any known form of hunting |
gear, whore raguired, in ordsr %o eul o Pf admission of fluia
under presmre 9 tha eylinders of the servo-motors im aceo T~
apce with the effect %o be prodhced.

1f Aesirsd & chamber puch as 78, having & Adiaphragm
guch as 79, ap3 zgepciated paris &8 hereinbefore set forih,
with & merxvo=-mofoXx ving & double acting eylinder and valve
mechenism including, i{# necessary, hunting gear, or with an
alectric gervo-motor, MAY ba.oﬂgloyai for wmrying, on ounsd si&e
only of ‘the neutral chord, %he eanboer of the wings of an |

aireraft socorling 9 its speed or other gircunst{ances

z0/9/21 -8-




Having nROW particularly asgeribed ani ageartained $he
mture of my e2id invention and in what monuer the same is
%~ be perfommed, i. declare ghog what T elain is:- E

1. Improvel means for stebilliszing noving bodies which K_
e-nsist in providing on each slae of & body &N serofoil oF t
cambared vane mounted @ that 149 angle of inuidence may be {
vapried about @ vertical e£xis and eonstrneted 89 ghat 1%8 canber |

may be varied tow@rds aither sife ofa pgutral plané. i

2, Improved mAsns for stabilizing moving byaies &8
eleimed in Cledm 1, whevein the yarisation of the angle of inel- |
sence of the aerofoils oO¥ sembaTed vanes ani/or fhe variatlon
of their csmber is affectoed sutomajically by maang of 80XVO-
.motors.

%, Improved means for stabilizing moving hodiee &8 ¢laim-
e® in Claim 2, wherain Lthe gayvo-moto¥ por affecting automa-

yieelly varistion of zone angle of incidencs of tha anevofoile

or cambared vanes8 18 controlled bY a8 penAunilum aqaﬁtea o fane- |
tion unier centrifugal actin. \

4, Improved means for atatilizing moving bodies 83 gleim= |
g7 ip Claim 3, wherein the control axarcised by the penfulun
j5 moaified by me&na actuated Ly B gaervo-motor gontroiled BE
o pennent ajapted %0 funetion under the infiuence of & gije

winde

§, Improvel means for gte bilizing movinzg boAies &8 ¢lain-
od in Olmim 2, wherein sarvo-motors for offecting autometically 1
vyarintion of %the cambar of the raeyofoils ox canhared vanes avs -
controlled by 2 aiaphregn ia & shambey into whieh opeﬁ on oppo-
aige sides of the Aiaphragn two forwardly pro Jacting tubes the
open end of one of whieh is covevrad by A& cowl, substanti&ily
ag and for the purpnse 86% forth.

6. Improved means for stabilizing moving todies as clal:-
ga in Claim 4, wherein the sexrvo-tolor is afdapted Lo vary the

1everage of the pendulun agtion upon the valve x
’ L 048
50/9/ 21 % of the




sarvo-motor for varying the angle af ineidenca of the

sarpofoile or cambered vAnes.
7. Improve3 means for stabiliziung moving bodies as
olnimead in Claim 2, wherein the varintion of the a2ngle of

ineidence of the sernfoils or camberad vanes ig effected by

means congtructea, arrangel, and sdapied o wperante sub-

gtantially as hovsinbofore set forth with refsrence %o Figure
1, 2, 4, 5 and & of the accompanying ATIWings.

8. Impravéa means for stabilizing moving bodles a8 i
¢l2imed in Olaim 2, wharein the vaviation of the cembex of
the serofoils or cambare? vanes ias effecta?d by msans con- |
st ructea, arrmnged, snd alspted in cperafa guhetantially ]
ag hareinbafore mat forth with referance tn Wizures 1,2,3
and 7 of the acecompanying Arawings.

9. A mﬁndrail vehicla eonsirueted and arvanged siub-

stentisily se and for the purposes herainbafore get forth -
with »afeorence to the @dconpanying Arawings. g

j’ ; 10. Meane for varying on one sile of tho nentral
chord the camber of the wing of an aircraff, comprising 2 |
grank movAble in one or more slotfad blecks geeureil 4o the
walls of a8 wing, sa&id crank beiny oparate’d Ly a saexvo-mnior,
which is eontrolled by movemeht of & Aiaphragm in a Ghamber 7
into whieh chamber npen on opposite sides of the Aisphragm
two forwardly projecting tubes the oren end of one of which
ig covaered by & éowl, substantially as set forth. | |

Datea the 2Gth 3ay of zentembsawy, 1921,

ARfLE T ‘

CHartered Patent Agents,
53 & 54, Chancery Lane,
“LONTON, W.0.2.
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Complete Accepted = Mar. 30, 1922,

PROVISIONAL SPECIIFICATION.

Improved Means for Neutralizing Lateral Forces Acting on either Side
of a Moving Monorail Vehicle,

I, Boaoxnp Erxesr Jonxssox, of Maes-
court, Maidenhead, in the County of
Berks., a British subject, do hereby
declare the nature of this invention {o be
as follows:—

This invention relates to the stabiliza-
tion of monorail vehicles and has for its
to provide improved means for
counteracting forces acting laterally
thereof; or thereagainst, such  for
instance, as «centrifugal force or the
effects of side winds.

According to this invention a mono-
railway vehicle body is provided on. each
¢ide with an aerofoil mounted so that its
angle of incidence may be varied about a
vertical axis and constructed so that its
camber may he varied towards either side
of a neutral plane.

Tlach aerofoil is adapted to exert, when
the body 1s in motion, a lateral force
adapted to counteract a lateral force such
as {he centrifugal action set up when
rounding a curve or the effect of a side
wind, and for the purpose of counter-
acting such force as closely as ]msslhlc
each nerofoil may be set by hand, both
with regard to its angle of incidence and
with regard fo its camber, hut preferably
automatically acting means would be pro-
vided to attain these ends. For instance
a servo-motor controlled hy a pendulum
may be employed for varying the angle
of ineidence of the aerofoils to counteract
centrifugal force in rounding a curve,
whilst @ servo-motor controlled by an
aerostatic valve may be employed for
varying the camber of the aerofoils to
counteract the effects of a side wind. The
aerofoils are operated simultaneously and
in the same direction so that when

[Price 1/-]

object

their angle of incidence is varied the
force acting on the one would tend to
push, and the force acting on the other
would tend to pull, the body towards the
inner side of the curve.

Mono-railway vehicles in rounding
curves or when subjected to a strong side
wind, transmit the lateral strain or a part
thereof to the permanent way.

The aerofoils should be mounted so
that their centres of pressure lie in or
near the transverse vertical and horizontal
planes in which lie the centre of gravity
of the vehicle and the means for varying
their angle of incidence and camber may
be of any known type as used on aero-
planes. By the use of aerofoils as set
forth above a component of the resistance
presenied by each counteracts the later-
ally aeting centrifugal or wind force.

[f such vehicles be made of streamline
formation an aero-static valve should be
arranged at each side at the neutral
vertical transverse plane for controlling
the servo-motor for- varying the camber
of the aerofoils whilst the pendular
means for controlling the servo-motor for
-arying their angle of incidence may he
arranged within the vehicle itself.

If desived, and for the preservation of
balance, when the body or bodies is or
are moving at speed, one or more addi-
tional aerofoils may be provided and
mounted on each body so that the angle
of incidence of each aervofoil is variable
about an axis passing through the centre
of gravity of the respective body. When
more than one additional aevofoil is
employed on a body, théy may he
operated simultancously but may act in
conjunction with each other thereby dis-

' 177,274
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pracing a volume of air, on each side of

the moving wdy, of sufficient me s to
maintain  laferal rolling  equilibrium.
Their controls may also be automatically

5 operated through forces acting from the
Lody at the point or poinis of contagt
with the supporting medium, :

In addition to the stabilizing effects

which may be obtained the aerofoils may
also be actuated so as to operate g
brakes.

Dated the 30th day of December, 1920,
A. M. & WM. CLARK,
Chartered Patent Agents,

53/64, Chancery Lane, London, W.C, 9,

COMPLETE SPECIFICATION.

Improved Means for Neutralizing Lateral Forces Acting on either Side
of a. Moving Monorail Vehicle.

I, Epyoxp Erxest Jonxsos, of Maes-
court, Maidenhead, in the County of
Berks., w Buitish subject, do hereby
declare the nature of this invention anid

20 in what manner the same is to be per-
formed, to be particularly deseribed and
ascertained in and by {he following
statement : —

This invention relates {o means for

2o neutralizing forces acting laterally in a

horizontal plane such, for instance,

centrifugal force or the effects of side
winds, on a moving monorail vehicle,

as

30 body is provided on each side
with an  aerofoil or cambered vane
mounted so that its angle of incidence
may be varied about a vertical axis and
constructed so that its camber raay  be

35 varied towards either side of a neutral

plane.

Each aerofoil is adapted to exert, when
the monorail vehicle body is in motion
through the air, a lateral force adapted to

a0 counteract a Iateral force surh as the cen-
tritugal action set up when rounding
curve or the efiect of a side wind, and
for the purpose of conteracting such
force as closely as possible each aerofoil

45 muy be set by hand, hoth with regard
angle of incidence and with regard
to ifs Lut preferably automatic-
ally acting means would he provided to
attain these ends.  For instance, a servo-
itor may be emploved for varying {he
agle of incidence of the aerofoils, to the
one side or the other, to counteract cen-
ifugal force in rounding a curve the
for permitting the servo-
ate, in the one direction or
the other, Teing controllad by a penduluip
nd a correspondingly  moving  arm
aseared thereto, whilst a servo-mofor con-
trolled by a pennant may be employed,

Go M conjunction with the pendulum-con.
trolled servo-motor, for a like purpose to

to 1

0]

counteract the effect of a side wind, and
a servo-motor controlled by an aero-static
device may be employed for varying the
camber of the aerofoils to maintain the
latter at their most efficient configuration
according to the speed at which {he mono-
rail vehicle body is moving. The acro-
foils are operated simultaneously and in
the same direction so that when their
angle of incidence is varied the force act-
ing on {he one would tend to push, and
the force acting on the other would tend
to pull, the vehicle body towards the inner
side of the curve,

The aerofoils should be mounted so
that their centres of pressure lie in or
near the transverse vertical and horizontal
planes in which lie the centre of gravity
of the vehicle and the means for varying
their angle of incidence and camber may
e of any known type as used on aero-
planes. By the use of aerofoils as set
forth above a component of the resistance
presented by each counteracts the later-
ally acting centrifugal or wind force.

It desired, and for the preservation of
balante, when the vehicle body or hodies
Is or are moving at speed, one or more
additional aerofoils may he provided and
mounted on each hody so that the angle
of incidence of each aerofoil is variable
about an axiy ing through the centre
of gravity of the respective body. When
more than one additional aerofoil is
employed on a  hody, they may be
operated simultaneously Lut may act in
conjunction with each other thereby dis
placing a volume of air, on each side of
the moving vehicle body, of sufficient
mass  to  maintain  lateral rolling
equilibrium. Their controls may also he
operated automatically through forces
acting from the hody at the point or

points of contact with the supporting
medium,
In addition to the stabilizing effects

10
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which may he obtained the aerofoils may
also Le actuated so as to operate as
brakes.

The accompanying drawings illu.\‘il‘.ule
diagrammatically one method of carrying
out the invention Figure | heing a side
elevation of a monorail vehicle, parts
being broken away, and Figure 2 heing
a plan thereof. Iigure 3 is a plan on a
larger scale of the means for varying
automatically the camber of the aerofoils,
Tigure 4 is a transverse sectional eleva-
tion on a still larger scale of means for
varying the angle of incidence of the
aerofoils, Figure 5 is a similay view of
another portion of the means shown in
Tigure 4 which portion has been omitted
from Figure 4 for the sake of clearness
whilst a servo-motor and its valve ¢hests
are shown in hoth Figure 4 and Pigure 5
to facilitate comprehension of the rela-
{ionship of the different parts, Tigure 6
is a detail view showing the pendulum
and its  associated pa in  positions
different from {hose shown in Tigure 4,
whilst Iigure 7 is a sectional elevation on
a still larger scale showing a detail of the
means illustrated by Figure 3.

As shown in Figures 1 and 2 a mono-
rail vehicle has a semi-streamline body «
and is provided with tractor and pusher
propellors & and ¢ and track wheels d.
At cach side of the body @ an aerofoil e
is mounted so that its angle of incidence
may Ta varied about a vertical axis
situated near its leading edee, such
variation being effected automatically by
servo-motor g which is shown in both
gures 4 and 5 and the piston ) of which
is connected by its piston rod j and a con-
necting rod % with a vertical crank shatt
meat the top of which is a hevel wheel »
weshing with hevel wheels o, o each on a
shaft p projecting through the body a
near its top and at the opposite end of:
which is a bevel wheel ¢ meshing with a
hevel quadrant » secured to the frame of
the aerofoil e so that movement of the
piston % either way from the mid-posi-
tion shown in PFigure 4 will vary the
anzle of incidence of the aerofoils e e in
the one direction or the other.

The servo-motor g is controlled by a

pendulum s within the body @ which
nendulum subjectad to  centrifugal

force, whilst the action of the pendulum
max h> modified by a pennant ¢ gituated
outside and above the body a, in the
vertical plane of the track wheels S
and above the widest part of the body a
which pennant is subjected to the action
of side winds and is halanced against cen-
trifue=1 farce by a hoh weight « mounted

on the opposite side of its spindle « and

within the body @ and of {he requisite

mass depending upon the distance 4‘»1 its

contre of gravity from the axis of the

svindle ».  In Iigeve 1 the upper por-

tion of the neaver acrofoil and part of the

Lody @ are broken away showing the pen-

nant ¢, its hob-weieht w and its spindle ¢

in full lines. .
The pendulum s is pivoted af w as high

as possible and vertically above and

rallel with the longitudinal axis of the 75

hody a and its arm @ is slotted as at

and formed at its upper end with a

toothed quadrant = meshing with a corr

ponding toothed quadrant 11 formed at

the lower end of an arm 12 pivoted at 13 80

and slotted as at 14. Tn the slots y and

I4 are mounted slide blocks 15 and 16

united by connecting vods 17 and 18 with

the piston rods 19 and 20 of piston valves g

21, 22 and 23, 24 situated in valve chests 83

25 and 26 respectively.  The valve chests

25 and 26 communicate from the middle

of the length of each with opposite ends

of the cylindev of the servo-motor g by

pipes 27 and 28 and the piston valves 22 90

and 24 normally close the inlet pipes 29

and 30 to, whilst tlfe piston valves 21

and 23 normally close the exhauvst pipes

31 and 32 from, the valve chesls 25 and

206, it being understood that the inlet 95
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pines 29 and 30 are connected with a suit-
able supply of fluid under press (not

shown) whilst the exhaust pipes 31 and
32 are led away to a convenient location.
the pendulum s swings to the one 100
side or the other the arm 12 is moved
correspondingly and the connectine rods
17 and 18 and valve rods 19 and 20 are
moved in the same dirvection, so that
either the inlet pipe 29 and the outlet 105
pipe 32 or the inlet pipe 30 and the outlet
pipe 31 arve uncovered and fluid under
pressure is admitted to the one side. and
exhausted from the other side, of the
piston 7, which ig consequently moved in 170
the ane direction or the other to vary tha
angle of incidance of {he aerofoils e, e
as hereinbefore set fortl.

The slide blocks 15 and 16 ave united
by a yoke 33, which is in turn united by 115
a connecting rod 34 with the piston rod
35 of the piston 36 of a servo-motor eylin-
der 37 the opposite ends of which com-
municate by pipes kb 81 Sl o ke
chest 40 in which are disposed four piston 126
\":\l\‘(!s IR 3 O el valve rod 4.
The piston valves 41 and 44 normally
close ‘inlet pipes 46 and 47 to, and the
piston valves 42 and 43 normally close
exhaust Pipes 48 and 49 from, {he valve 123
chest 40, and {he valve vod 45 is united
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by a connecting rod 50 with a crank 51
on e spindle ¢ of the pennant ¢, so thig
as the spindle ¢ turns in the one «1<n'u<'lmn
or the other as a result of the action of a
5 side wind on the pennant ¢ the valve '.Wl
45 1s acted upon fo cause the inlet PIES
16 and outlet pipe 49 or the mlet pipe
A7 and tle outlet pipe 48, fo be uncovered
thus admitting fluid under pressure by
10 vay of the pipe 38 or the pipe 39 {o one
side of the piston 36 in the servo-motor
exlinder 37 and exhaunsting fluid from the
other side of said piston by way of the
pipe 39 or the pipe 38, according as the
15 wind acts upon the pennant from the one
side or the other.
Movement of the piston 36 in the servo-
motor evlinder 37 causes the blocks 15 and
16 to Le slidden up or down in the slots y
20 and 14 thus varving the leverage of the
action of the pendulum s on the valve rods
19 and 20 as shown in Figure 6 and modi-
fying the valve opening  to correspond
with the algebraie sum of {he pendulum
925 and pennant movements, 7.e. the valve
opening which should result from a given
amount of centrifugal action on® the
pendulum may  be augmented or
decreased, as a vesult of wind action on
30 the pennant 1. That is to say if the mono-
rail vehicle hody a be lmui(]in:: a curve
to the right centrifugal action will cause
1t to lean to the left and the pendulum
¢ will consequently swing from its nor mal
35 nm ight pesition io the left as showr in
Iigure 6. this will cause the inlet pipe
29 and the outle pipe 32 to he opened (to
anextent correspondine with {he ex’ent
of swing of the pendulum ), and the
40 “ntlet pipe 31 and the inlet pipe 30 t) be
1-]:»:",1 thus moving the piston % and its
ved jto the right so as to turn the vertical
crank shaft m and shafts p, 2 to incline
the aerofoils e, o towards the vieht to {he
45 required extent, the aneles of incidence
thos imparted tending  to restore the
vehicle body a to its upright position.
Tf at the same time as the pendulw 4
thus swings to the left the pennant ¢ he
acted upon by a wind from the left, thig
will to some ‘extont counteract the effect
of centrifugal action, and consequenfly
the ancles of incidence imparted to {he
rerofoils e, ¢ should he less.  As a result
55 of this wind a-tion on the rennant ¢ the
inlet pipe 47 and outlet pipe 48 will he
epened thus moving the piston 36 piston
1::}1 35, connecting rod 34 voke 35 and
.\)|||.x-'!-]u'-1\ 15 and 16 (from their normal
60 Mosttions equidistant from the pivotal
xes of the wendulum and arm 12)
upwards,  The positions of the pards
vesulting from {he combined action of a

50

wind from the left and rounding g Curve
to the right is shewn in Tigure (. This
reduces the leverage of the pendulum, ,,
on the connecting rod 17 and Piston roq
19 thus causing the inlet pipe 29 to he
opened to a smaller extent whilst the
upward movement of the slide block 1
increases the leverage of {he arm 12 op
the connecting rod 18 and piston rod 20
thus causing ‘the outlet Pipe 32 to he
opened to a greater extent with the result
that the angles of incidence imparted {o
the aerofoils ¢, e are less than would haye
been. the case if there had been no side
wind. Had the wind acting on the pen-
nant ¢ been from' the right 1t would haye
augmented the effects of centrifugal
action and to counteract this the inlet
pipe 46 and outlet pipe 49 would have
been opened with {he result that the
piston 36 and with it the slide blocks 15
and 16 would have Leen moved down-
wards  from  their normal positions
equidistant from the pivotal axes of the
pendulum 2 and arm 12, thus increasing
the leverage of the pendulum 2 and
decreasing the leverage of the arm 12
so that the inlet pipe 29 would have heen
opened to a greater extent and the outlet
pipe 32 to a less extent than would have
been the case if there had been no side
wind, so that greater angles of incidence
would be imparted to the aerofoils e, e.
Similarly if the vehicle be rounding a
curve to the left the pendulum 2 would
swing to the right and open the inlet

pipe 30 and outlet pipe 31 to incline the 100

aerofoils e, e, to the left ; a wind from the
left would to some extent augment the
effect of centrifugal force and the open-
g of the inlet pipe 47 and outlet pipe

48 and the consequent upward movement 105

of the dide blocks 16 and. 15 from their
rormal  pesitions  equidistant from. the
pivetal axes of the pendulum + and arm
12 would increase the leverage of the arm

12 and decrease {he leverage of the 110

pendulum « so that the inlet pipe 30
would he opened to o greater extent and
the outlet pipe 31 {0 a less extent than
would be thet case if there were no side

wind thug causing  greater angles of 118

incidence to he imparted to the aerofoils
¢, e whilst if the wind be from the right
the opening of the inlet pipe 46 and out-
let pive 49 and the consequent lowering of

the slide hlocks 16 and 15 from their 120

normal mid-positions would decrease the
leverage of the arm 12 and increase the
leverave of the pendulum 2 so that the
inlet pipe 30 would not Le opened to so

great an extent sand the "outlet pipe 31 125

would e opened to a greater extent than

O

~

o

o

O
=0

=}

a side wind of sufficient force to he taken
into consideration would not only act
upon the pennant ¢ but would also tend
to, and in fact, would, to some extent,
cause the hody a to lean over to one side
or the other (to the right if the wind he
from the left and vice versa) thus produc-
ing obliquity of the pendulum » and arm
12 and hringing about a corresponding
setting of the aerofoils e, ¢ to counteract
the wind effect and vieht the body a.

It is to be understood that the mech-
anisms shown in; Figures 4 and 5 lie in
the same or nearly the same plane and
that they are shown separately merely for
the sake of clearness.

In order that the camher of the aero-
foils e may be adjusted so that their con-
figuration is the most efficient according
to the speed at which the vehicle is travel-
ling, and according to centrifugal action
on the body @, each aerofoil ¢ is hollow
and has fixedly mounted therein a block
or llocks, such as 52 through a slot 53 in
each of which passes.the crank 54 of a

vertical crank shaft 55 adapted to deform
the walls of the aerofoil ¢ and so adjust
its camber. Tach crank shaft 55 is con-
nected by an extensible cardan shaft 56
(Tigure 7) with a crank shaft 57 (Figures
3 and 7) and these crank shafts are dis-
posed transversely of and near the hottom
of the body @ and are interconnected hy
suitable cearing as at 57° so as to rotate

in opposite directions. The

and 59 of the crank shafts 57, 57 ave
united by connecting rods 60, G1 with the
niston rods 62, 63 of servo-motors G4, 65,
the cylinders of which are conmected
through pipes 66, 67 with a valve chest 68
similar to the valve chests 25 and 206,
except that the valve chest 68 has four
norts instead of three. The valve chest
G8 has two inlets 69, 70 for fluid under
pressure connected with the casing 71 of
a cock 72, said casing being connected by

== o 5
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would De the case if there were 10 side  a pipe 73 with a snuwltl-‘l(:f‘ tj-l(lyi-'llvl‘;{;l‘lllzllil:ljx i
wind, thus causing the angles of m‘t'nh-nvu sure ,(‘”“l Sh““‘t").'I] 1\\"![1“(“;](1' §lh|'uu;_rh
i‘"l’“l'“‘(l b Hll{l mtllv“lrlmlsi1((].11‘:11)11‘:‘y'f lllll:: ;:i}“xl:'ll:T“I’“'[l)ol“u-mrl‘ H 4-('1111';1[1\7 u.~('u])fn‘:‘

ereased according to {the streng ! arly < et CL e h 5]
;li“llnl-L\\l'\ikn((ll.l It would :||>|u-:111]~ tlml]us “ll" ((J'(\)'llilllsl( port ‘51:,i‘ilj‘:}‘{I;:;Q.n:]l::l‘l’[‘:ﬁ]]]'(i”l"j["|11.:-

g is the only controlling element 902 and is operated by 11 . The
L’l(ln\‘\l"lll'i.:!llls;:]ut'\I\('il'u']‘s act divectly and that  valve rod 77 of the valve 1'11 th.(l ‘i'-“.s'r {‘: 70
as the effect of movement of said pennant sly]‘u_hl.\' (I_n‘un.gh t n ]]‘ l'l(]::. 0 . -:l
is to cause an upward or downward move- cr 78 in which is ::'I]i!\l :\[ }.lls]n?: ¢ |
ment of the slide blocks 15 and 16 from a flexible -.(llu.plll'uﬂ'll) 79 to w vich .Td;(
their normal mid-positions, such move- valve rod 17 is secured. ()]:(:nm;: 1:]0 L
ment would be non-eftective except when  the chamber 78 are vl\m pipes hl? and f.("
the pendulum « and arm 12 are (}lspln:-ml one ul‘ each slflo 11.1 the L]lil])hl:lgl‘l‘l. "1,
from their normal vertical positions as a  said pipes leading forwardly and préjec s
result of the effect of centrifugal action ing through !h.(- body a, the open end (r]f
on the vehicle body @ when vounding a  {he pipe 80 being covered by a cowl 82. o
curve, but it must be borne in mind that As the vehicle moves forwards the rush

of air over the cowl 82 creates a partial
vacuum in the pipe 80, whilst the air
entering the open end of the pipe 81 sets

up pressure therein with the result that x
the diaphragm 79 is deformed, the valve 83
rod 77 is moved and the ends of both
pipes 69 and 70 are covered, to an extent
depending upon the speed of the \tL‘}]l‘ﬁ]C,

the greater the speed the more said ends

are closed. The pipes 69 and 66 are thus 99
normally in  communication with one
another, as are also the 1)ipvs 70 and 67,

and the aerofoils e e oceupy the mid-posi-

tion shown in full lines in Figure 3. The
admission port 74 of the cock 72 is 95
adapted, when said cock is turned in the

one direction or the other, to establish
communication Letween the pipe 73 and
either the pipe 69 and therefore the pipe

G6, ov the pipe 70, and therefore the pine 100
67, thus admittine fluid under pressure

te the evlinder of {he servo-motor 64 or

of the sevve-motor 65 whilst tle exhaust

port 75 communicates with either the pipe

70 and therefore with the pipe G7, or with 105
the pipe 69, and therefore with the pipe

66 and exhausts the evlinder of the servo-
mator G5 or of the servo-motor 4.

The pendulum 76 which actuates {he
cock 72 being subject to centrifusal action 110
serves to determine to which of the servo-
motors 64 and 65 fluid under pressure
shall be admitted and from which fluid
shall be eshausted, and thus determines
which shall actuate the crank shafts 57, 113
57 and §5, 55, according as it hecomes
necessary to vary the camber of the aero-
foils e to, and adjust it on, the one side
or the other of the central neutral chord,
indicated in Figure 3. Normally the 120
vendulum 76 occupies a vertical position
so that the inlets to hoth the pipes 69 and
T0 are closed, when, therefore, the dia-
])‘11.& am 79 is deformed (to an  extent
\\'hlf'h depends upon the speed of the
vehicle) as a vesult of the Pressure set up
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in the pipe 81 and of the partial vacuum — be perfo
created in {he pipe 80 the valve vod 77 ¢
is moved but neither servo-motor G4 norv

ned,

3 1 declare
um isi—

that what 1

1. Means for neuty

aliy e
65 is operative and each aerofoil e, acting in a hovizontal 11111:\11?5011‘:%}{;1 fm"r-(\s
5 remains symmetrvical about its central  of a moving monorail vehicle htxld 201‘_;!‘1”
neutral chord, as shown in full lines in consist in providing on egel .\‘i(lo"()‘; \--"'.]i
Figure 3, no maller what may be the hody an aerofoil” op ambered :‘\‘1‘\‘_
speed of the vehicle and the consequent  mounted so that its angle of in(-ide‘m.;

extent of deformation of the diaphragm
1¢ 79, When however, the vehicle leans
over to ane side or the ofher under wind
or centrifugal action, or both, either the
inlet 69 or 70 is placed in communication
with the pipe 73 according as the hody @
15 Teans to the right or to the left and con-
sequently either the servo-motor 64 or 65
ix causad to actuate the crank shafts 57,
57, and 55. 55 so as to vary the camher
of the aerofoils ¢ to, and adjust it on, the
20 one side or the other of the central neural
chord, the extent to which such adjust-
ment takes place depending on the extent
of deformation of the diaphragm 79 and
consequent closure of the pipes 69 and 70,
25 as aresult of the speed of the vehicle: the
slower the speed the less the deformation
of the diaphragm 79, consequently the
less the closine of the pives 69 and 70 and

“may be varied about a vertical axis and
constructed so that its camber may be
varied towavds either side of a neutral
plane.

2. Means, as claimed in Claim 1, for
neutralizing lateral fovces acting in a
horizontal plane on either side of a mov-
ing monorail vehicle hody, wherein the
variation of the angle of incidence of the
aerofoils or cambered vanes andfor the
variation of their camber is effected by
means of automatically controlled servo-
motors.

3. Means, as claimed in Claim 2 for
neutralizing lateral forces acling in a
horizontal plane on either side of a mov-
ing monorail vehicle body wherein the
aerofoils or vanes are so mounted that
their centres of pressure lie in or near the
transverse vertical and horizontal planes

the more the movement of the pistons in  in which lies the centre of gravity of tl:n
39 the servo-motors G4 and 5. so that the vehicle and wherein the valve chests of
camber of the aerofoils e, e is greater the  the servo-motor for effecting automatic-
less the speed.  Thus assuming the ally variation of the angle of incidence

mks 58 and 59 to be in such an angular
position in Figure 3 (vertically upwards
35 from their crank shafts 57, 57) that for-
ward movement of the piston rod 62 will
move the crank 58 forwardly and the
crank 59 rearwardly, the crank shafts 55
of the acrofoils e, e will he moved clock-
40 wise and the variation of camber of the
acrofoils ¢, e (and its adjustment) will he
towards the l=ft 7.e. re ively to the
direction of movement of the vehicle, as
shown in  dotted lines, whilst forward
movement of the piston rod 63 will move
the crank 59 forwardly and the crank 58
rearwardly and produre counter-clock-
wise movement of the crank shafts 55, so
that the variation of camber of the aero-
foils e, e (and its adjustment) will be
towards the right, 7.e. relatively to the
dirvection of movement of the vehicle as
shown in dot and dash lines.
It is to be understood that the valve
54 mechanisms of the various servo-motors
may include any known form of hunting
gear, where required, in order to cut off
admission of fluid under pressure to the
linders of the vo-motors in accerd-
G ance with the effect fo he produced,
Maving now particularly described and
azeertained the nature of my said inven-
tion and in what manner the same 15 {o

of the aerofoils or camhered vanes to the
one side or the other are controlled by a
pendulum adapted to function under
centrifugal action and a correspondingl
moving arm geared thereto, in combina-
tion with a servo motor controlled by a
pennant adapted to function under sul-
stantial lateral wind pressure, the control
exercised by the pendulum and the arm

gearved {hereto heing modified hy the

action of the servo-motor controlled by

the pennant, substantially as hereinbe-

fore set forth. X

4. Means, as claimed in Claim 2 for
neutralizing lateral forces acting in a
horizontal plane on either side of a mov-
ing monorail vehicle hody, wherein servo-
motors for effecting variation of the
camber of the aerofoils or cambered vanes
are regulated automatically by a dia-
phragm in a chamber into which open on
opposite sides of the diaphragm two for-
wardly projecting tubes the open end of
one of which is covered hy a cowl, sub-
stantially as and for the purpose set
forth.

5. Means, as claimed in Claim 3. for
neutralizing lateral forces acting in a
horizontal plane on either side of a moy-
ing monorail vehicle body wherein the
servo-motor controlled by the pennant is
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adapted to vary the leverage of the
pendulum action upon the valve rods of
the servo-motor for v ying the angle of
incidence of the acrofoils or cambered
vanes,

6. Means for varying on one or other
side of the neutral chord the camber of

. each of the aerofoils set forth in Claim 1,

comprising a crank movable in one or
more slotted blocks secured to the walls
of an aerofoil, said cranks being operated
by a servo-motor, which is controlled by
movement of a diaphragm in a chamber
info which chamber open on opposite sides
of the diaphragm two forwardly project-
ing tubes the open end of one of which
is covered by a cowl, substantially as set
forth.

7. Means, as claimed in Claim 2 for
neutralizing lateral forces acting in a
horizontal plane on either side of a mov-
ing monorail vehicle body, wherein the
variation of the angle of incidence of the
aerofoils or cambered vanes is effected by

Redhill: Printed for His E;[?u;’gmhuum;\'

means constructed, arranged, and adapted
o operate substantially as hereinbefore
sel forth with reference to Tigures 1, 2,
4, 5 and 6 of the accompanying drawin

8. Means, claimed in Claim 2, for
neutralizing lateral forces acting in a
horizontal plane on either side of a moy-
ing monorail vehicle body, wherein the
variation of the chamber of the aerofoils or
cambered vanes is effected by means con-
structed, arranged, and "adapted to
operate substantially as hereinbefore set
forth with reference to Figures 1, 2, 3,
and 7 of the accompanying drawings,

9. A monorail vehicle constructed and
arranged substantially as and for the pur-
poses hereinbefore get forth with reference
to the accompanying drawings,

Dated the 30th day of September, 1921,
A, M. & WM. CLARK,

Chartered Patent Agents,
53 & 54, Chancery L;mv, London, W.(% 2

Office, by Love & Malcomson, Ltd.—-1929,
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PROVISIONAL SPHECIFICATION.

Improvements in and relating to the Suspension and Running Gear of
Single Track Vehicles.

I, Lovis Bresxax, C.B., of Woodlands, Gillingham, in the County of Kent,
Civil and Mechanical Engineer, do hereby declare the nature of this invention _
10 be as follows:— .

This invention relates to the suspension and running gear of vehicles.
5 In wonorail vehicles kept in equilibrium either by gyroscopic control or by

=

effecting shifts of The centre of gravity of the vehicle with respect to its sup-
porting wheels it is essential that the structure or parts of the same should be
unstable apart from the stability imparted artificially by the gyrostats or by the
shifts of the centre of gravity. :

10 In. a straight length of rail with the wheels in line it is advisable
or necessary to provide means for transferring the restoring torque to
the  wheels so that the whole structure can . turn about the zail head.
With certain dispositions of the wheels on curves, however, it may happen that
the points of contact of the wheels with the rail define an arc instead of a straight

15 line, and in this case rigid connection between the vehicle body and the wheels
must give place to a semi-rigid or free connection according to the conditions
‘to be met.  Moreover, in monorail vehicles since the dead weight of the vehicle
is borne on a single line of rail a comparatively large number of wheels are
often necessary in order to keep down the load per wheel, and it is then

20 important to secure a fair distribution of the load. ™

Yurther, in monorail vehicles kept in equilibrium by either of the means
before stated, during the transmission of the righting torque to the vehicle the
distribution of load on each journal of the road wheel axles of such vehicles
is subject to variation according to the magnitude and direction of the said

25 torque.

In monorail vehicles having a plurality of supporting wheels it is essential
‘to_effect the braking of the wheels in such a manner that an equal braking
effect is produced on each wheel braked. . Further, owing to the fact that
monorail vehicles are run upon a single line it is desirable in order to obtain

30 adequate retarding effect to brake all the wheels. The problem therefore arises
of applying an equal 1)1':;]{111g-_('ﬂ'm-t to ul'l the whe_els of a monorail vehicle.

The object of the present invention is to provide an improved construction of
under-carriage for monorail vehicles in which a proper distribution of the.
load over, in some cases, a_large number of wheels is effected and in which

35 under all conditions the vehicle may remain unstable apart from the stability

imparted artificially to it. ] ke, .

A further object of the present invention is to effect the proper distribution
of the load on each journal (_nL Hle. road \\'hc{_-l :l:ﬂ(-.‘h"()]l monorail vehicles
according to the I}l:!g]li(l_lrdt’ and ;l[ll'e(f.hun of 1]1(3 1‘1g'ht1ng torque.

A further object of the invention 1s to prn.vule 1_1111)1'0\'9(1 means for applying
a braking effect to all the wheels on a monorail vehicle. b TS
""The invention consists broadly in a vehicle, the hody of which is supported

— e St} s ——— et ——
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at two points disposed respectively at suitable intermediate points at correspond-
ing equalising or distributing frames or levers, tleends of each of these frames
‘berng supported at intermediate points of certain sub-frames, this system being
repeated 1f desired while the Jast set of frames are provided with suitable
bearings for the vehicle wheels. - :

The invention further consists in an arrangement of under carriages substan-
tially as indicated in the preceding paragraph and having at each and all' of
the points of support connections such as to permit relative motion between the
parts in planes mutually at right angles to one another.

The invention also consists in an arrangement of under carriages, substantially
as indicated in the two preceding paragraphs and having axle boxes so con-
structed and mounted that they are free to move vertically in the horn plates
and are free to swivel in a plan perpendicular to the rail.

The invention further consists in an arrangement of braking devices for use
with the under carriages of mono-rail vehicles constructed substantially in
accordance with the preceding paragraphs in which an equal braking effect
is applied to each of two or more road wheels.

'l'he. invention further consists in the improved equalising under carriages,
trunnion axle boxes, and equalising brake mechanism hereinafter described.

I will now describe a method of carrying this invention into effect in the case
where the weight of the vehicle is supported by two bogies. For the convenience
of description I will describe the parts appertaining to one bogey, it being under-
stood that the second bogey may be similar in all respect.

Upon the underframe of the car there is bolted or otherwise secured a hollow
pivot perpendicular to the base of the car and about which a trunnioned frame
can rotate in a plane parallel to the floor of the vehicle. The load of the vehicle
is transmitted from the hollow pivot to the trunnioned frame by a suitable thrust
bearing, for instance, a ring of balls concentric with the pivot. The trunnion
frame has projecting journals constituting an axis intersecting the axis of the
hollow pivot at right angles and about which the bogey is within certain limits
free to rotate about a horizontal axis perpendicular to the plane containing the
road wheels and rail. The journals of this trunnion frame rest in bearings
secured to the side frames of the under-carriage or bogey. It will thus be seen
that the bogey frame is free to move within certain limits either about the
substantially vertical axis of the hollow pivot or to rock in a fore-and-aft
direction about the trunnions whose axis is thwartways of the vehicle. The
journals of the road wheel axles are cazried in trunnioned axle boxes formed by
bearings provided with trunnions which fit in corresponding holes in guide plates
sliding vertically in horn plates secured to the bogey, sufficient endwise freedom
being allowed in the journals to permit such tipping of the axle in a vertical
plane perpendicular to the rail as is permitted by the restraints to the vertical
motion of the axle boxes. By these means the axle boxes of the road wheels are
free to move vertically in the horn plates whilst restrained in a fore-and-aft
direction and free to swivel in a plane perpendicular to the:rail. The load is
transmitted from the bogey frame to the axle journals as follows:—

Bearing washers seated upon suitable abutments sm'.urs’d to the bogey frames
are provided on each side of the axle box so as to transmit the load from the bogey

“frame through springs, preferably helical, by means of suitable washers and nuts
to tension rods. These tension rods are conmected by pin connections to yoke
levers carrying a pillow block provided with a spherical seating for a spherical
ended strut or the like which transmits the load shared between the springs to
the top of the axle box bearings. Freedom for movement of the spherical-ended
strut or the like in a plane perpendicular to the rail is provided for so as to
allow tilting of the axle within the limits required. It is generally preferalle
to situate the voke levers, tension rods, springs and abutments within the side
members of the bogey frame when the latter ave hollow, as for instance, when
they are composed of plates connected together. It will be understood that the
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bogey frame is composed of two side members one on each side of the road wheels,
the side members being connected by suitable cross pieces.

In cases where electric motors are used to propel the vehicle I prefer to mount
the motor rigidly to the frame of the under-carriage or bogey, as in this manner
the whole of the weight of the motor is spring-borne. In such cases I find it
convenient to mount an intermediate cranked shaft in bearings on the motor and
to drive this shaft by means of a pinion of the motor armature slu}ft W]ll(‘].l
meshes with a guur'\\']u'l-l on the intermediate shaft. The intermediate shaft
carries cranks and crank pins at each end, these cranks being c¢onnected to
similar cranks and crank pins upon the ends of the road wheel axle or axles.
All coupling rods connecting cranks are pref rably provided with spherical
brasses at their ends in order to compensate for the freedom of the road wheel
axles. In some cases further coupling rods may be employed to couple up the
other wheel of ‘the two-wheeled bogey, and again in some cases a second motor
may be provided at the opposite end of the bogey frame, each motor then driving
one wheel, which wheels may or may not be coupled together. When only one
motor is provided the effect of its overhung weight at the end of the bogey frame
is preferably compensated for by situating the bearings of the irumnfm i'r‘um(x
swivelling about the vertical pivot hereinbefore described as far as possible from
the motor end of the bogey frame.

It is to be understood that in the simplest case a vehicle is provided with two
bogies of the kind just described, in which case two hollow vertical pivots will be
secured to the under-frame of the vehicle. In cases when it is desired to employ
more than four road-wheels, say for instance, eight wheels, four bogies and their
accompanying parts, similar to the bogie already described, are provided.
Instead, however, of the trunnion frames of each of these bogies commecting
directly on to the framing of the vehicle, they are connected on to vertical hollow
pivots, carried upon equalising frames or levers. In the case under considera-
tion there will be two of these equalising levers, one connected .to two of the
bogies, that is, to four of the wheels, and the other to the other two bogies.

At some intermediate point in its length, preferably at the centre of each of
the yoke beams or frames, a trunnion member, similar to that already described,
is provided, this trunnion member connecting to iwo vertical hollow pivots
secured to the underside of the frame of the vehicle. It will thus be seen that
each yoke or frame can swivel round the vertical pivots on the frame of the
vehicle and that the bogies can swivel independently of one another round the
vertical pivots carried upon the ends of the equalising beams or frames. Further
that the equalising beams or frames can oscillate in a fore and aft direction about
the trunnions connecting with the pivots on the vehicle frame, and each of the
bogies can oscillate or rock in a fore and aft direction about the trunnions con-
necting with the vertical pivots carried by the equalising beams.

In the case when sixteen road wheels are employed all the parts described
with reference to the eight wheel modification will be duplicated, but instead of
the equalising bars engaging the pivots on the vehicle frame as they do in the
eight wheel modification two further equalising bars are provided pivoted at or
about their mid points to the vehicle frame and carrying at their extremities
pivots engaging the beforementioned equalising bars.

In the case when eight or more wheels are employed similar swivelling axle
boxes to those described in the first modification may be used for each of the
road wheel axles, and, if desired, one or two motors may be mounted upon each
bogie and any number of wheels connected by coupling rods.

I will now describe the braking devices which I prefer to employ with com-
pound under-carriages of the type hereinbefore described. :

Upon the framing of the vehicle I mount a standard or the like, carrying a
wheel and screw shaft so arranged that rotation of the screwed shaft will pull
a nut or cross-head along a slide, this cross-head or nut being connected by a
suitable link to a bell-crank or the like. This bell-crank is connected by a
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{ torque to the wheels so that the whole structure can turn about this rail head.
With certain dispositions of the wheels on curves, however, 1t may happen that
the points of contact of the wheels with the rail define an arc instead of a straight
line, and in this case rigid connection between the vehicle body and the wheels

one end of the vehicle when eight road wheels are employed to support the

vehicle. dis .
Tigure 5 is an elevation view of the brake standard and equalising roels shatt.
Figure G is a plan of Figure 5.

must give place to a semi-rigid or free connection according to the conditions 5 5  TFigwe 7 is a detail, showing the cross head and connecting bell crank
o be met. Moreover, in monorail vehicles since the dead weight of the vehicle employed at the hollow pivot.
is borne on a single line of rail a comparatively large number of \vhp(‘ls are Tigure 8 is a plan of Figure 7. } : i g
often necessary in order to keep down the load per wheel, and it 1s then \ I will now describe a method of carrying my invention into eftect in the case
important to secure a fair distribution of the load. where the weight of the single track vehicle is supported by two bogies. For
Turther, in single track vehicles kept in equilibrium by either of the means 10 : 10 convénience of description T will describe the parts appertaining to one b'ogoy,
before stated, during the transmission of the righting torque to the vehicle the it being understood that the second bogey may be similar in all respects. A
distribution of load on each journal of the road wheel axles of such vehicies U}mn_ihc under frame, 94, of the car there is .Secul'(‘d a l{Olluw Pwut, ;)‘{,
is subject to variation according to- the magnitude and direction of the said pcrpendlculz)r to the base of the car and about which a}runn}oﬂed h'amu? 90,
torque. E can_rotate in a plane parallel to the floor of the vehicle. The load of 111(-
n the monorail vehicles having a plurality of supporting wheels it is essential 15 15 }"elucle is lrun.smltted by a_thrust beurmz,;, for {n§faf1§(:e, a bﬂl_l. vb?ﬂflllg, t:)l-
to effect the braking of the wheels in such a manner that an equal braking The frame, 96, has pro.]ectlrng Jou}‘)mls, 98, ff()'llb{’llt\lblllg ax; .ai\xaﬂm %rsec }ng
effect is produced on each wheel braked. Turther, owing to the fact that the axis of hollow pivot, 95, at 1'lgir)ht angles and i\ out which 1'1-()1' ?;ie) lxs‘
monorail vehicles are run upon a single line it is desirable in order to obtain within certain limits free to rotate about & }\or{zonta ak‘z Pf’ll)e.“( {)‘“ LMD g,g)"
i adequate retarding effect to brake all the wheels. The problem therefore arises plane containing the 1:011(1 wheels ﬂﬂdlralL The journals, 98, rest in bearings, 97,
! L 3 2 : ; a3l vehia 20 20 secured to the side frames, 100, of the under carriage or bogey. The bogey
of applying an equal braking effect to all the wheels of a monorail xoln.ﬁlo. o ) Nl = "tl" Mo g : t?]u it nf'blll'
The object of the present invention is to provide an improved construction of g li‘lt“e is 08 flfeie 10 ﬁnmve W t“g_"el .“tm ".111{1,5 el i}efl a 0{1 ’t‘,t“ll'?“-t‘ a 'l]ﬂ .‘1
under-carriage for single track vehicles in which a proper distribution of the vertical axis of the 1]0 OFADINOY: ]0,' On it {0qu111 a 'olu_atilm -:’1‘1 (1.19(.10111‘:11(;)1;
load over, in some cases, a large number of wheels is effected and in which the trunnions, 98, whose “-‘{)S 13 tn\a?t‘\\an of the vehic & o 1;9 '.10“1;“? 8, it ’
under all conditions the vehicle may remain unstable apart from the stability 1 5 %t'{-l'lo 3!:0&(1)‘\V'1106?1 ".}x]els, '1'0l~’ are (‘3"1'1‘9(1162 tril-iltntl'lmned- a0 Oi\PS. “1“‘}?“ 0y
imparted artificially to it. ¥ . 95 ~? 91}11111351 103, pzoul(!el(v W 1t‘ 1‘ Tlﬂuﬁr}lgn\s,} W2 | ‘lngi()(;.m‘w.sp(‘)nl( 1{11gﬂ 10}:5 )1}1
A further object of the present invention is to effect the proper distribution S““;:,)Pt“tes!llg?‘ Sfl‘( ”;g ‘ei’t'f'd‘ 3" 1‘1“ -wjnﬂp ates, 5 1’ sle(;i“e; 0 ‘(".t’”(fu?]'
of the load on each journal of the road wheel axles of single track vehicles Sy flcn'fell“““_‘i S "f"‘t, '9’11"51’“ OWEC ‘19 ‘J‘I)“P}(d Stl o ) et ;“‘Ut(»{
according to the magnitude and direction of the righting torque. 3 t\)‘l:l’tll“g ? tt"‘? iz\i ",:l“ "el'tl'(l-dl 17 ‘“tl.e 1’-9‘1%7?1“ ““_i“ b" ! 1e 1«?]}1 as 1? p_([.)l 11'11‘ e(f
A further object of the invention is to provide improved means for applying 30 tl“ e ;e§11a11n 8 Othle LU "re 2:%‘{{“ 2 thml "‘\‘“e‘ 1'3[":.5'10‘; :‘91 :'llkter (‘;\e; "d
a braking effect to all the wheels on a single track vehicle. 30 e 10;““‘ 19? Sf(tmi'r tlts‘;;:mle { ;re('( : ¥ :“:‘ T }:’1‘ '\P)‘l'ns: el‘-,m ]{iz ; "1" :“ *‘;'
The invention consists broadly in a vehicle, the body of which is supported ;'l-‘ilu 1%1_?'“"}1(‘1'12 l()(ﬂl(le({sl h'ags'lx(nitteg 'f(;om ltleie lbm:'eg (fl":mlz 11%16‘ t‘(l) aihvo'wii
at two points disposed r(’spevtively at suitable intermediate points of correspond- .(‘)\ll];llnl“- ‘101 = ifollo“'s o & 8ey & ) ’ X
ing equalising or distributing frames or levers, _ﬂm ends of each of these frames ] To u,]n \\';’lsher-s il e P vt T, Al e s
being snp.portcd. at 111ter1141edmte points of ('er‘tam sub-frames, this system })emg 3 35 bum““’““‘"—”‘ﬁ“ ST (;mmir-ﬁ‘ltﬂwl'ohﬂ“frmn . § |
repeated if desirable while the last set of frames are provided with suitable 35 - SUL © Ok U e load 2

bogey

a 2 preferably  helical, by means of suitable
bearings for the vehicle wheels. SRS L

. 2 2 5 i . vashers, 1 i 1 1% \0 tension 1o §1,,; 1), (’l\slgl}i}ig(‘g,w__:l, are con- y
s The ms_‘en@mn fux"ther consists in an arrangement of 11_1\(1e1- carriages substnn-A ’ wected by p Conneotions, 114, to yoke Tevers, 115, cm‘rvmg a pillow I I, 1106, )
tially as indicated in the preceding paragraph and having af each and all of [Fovided wifl @ spliencal seatiig, 117, for a spherical-ended strut or he IR AN
the points of support connections such as to permit relative motion between the 40 el Transmits the load shared between springs, 110, to the top of the e f
parts in plﬂn(_as mutually f‘t r',{fht angles to one another. 4 b 40 box bearings, 103, I Teedom ifor movement of the spl]é‘l“'ﬁ!;\(‘[:é‘h(“e - or the y J
The invention also consists in an arrangement of under carriages, substantially Tike. 118, in a plane perpendicular to the rail is provided so as o ollow tiltine. &
as indicated in the two preceding paragraphs and having axle boxes so con- °F the asTe, 102, within the Limits required. It S A e |
structed and mounted that they are free to move vertically in the horn plates | Tevers, fension rods, springs and abutments Within the side n:embers 100, of )
and are free to swivel in a plane perpendicular to the rail. 5 45 tlie bogey frame when the Jatter are hollow. as for imstance, when_ composed >
The invention further consists in an arrangement of braking devices for use 45 oF plates_connected tog: 5 shown n the drawings. It will be ——a. 9
with the under carriages of‘smgle track veh.lcles g‘onsh‘u(‘fed suhstu_nhu]ly‘ in that the bogey frame is con ed of two side menibers, 100, one on each side of {
accordance with the preceding paragraphs in which an equal braking effect {Tie road e 5, 119, the side members, 100, being connected by suitable CTOSS
is applied to each of two or more road wheels. Sieces, 120. T SRR ; :
The invention further consists in the improved equalising under carriages, 50"B'TﬁTa_s?s' where electric motors are used to propel the vehicle T prefer to mount
trunnion axle boxes, and equalising brake mechanism hereinafter described. 50 the motor, 121, rigidly to the frame of undercarriage or bogey, as in this manner
Referring now to the accompanying drawings: — the weight of the motor is spring-borne. In such cases I find it convenient to
Figure 1 is a part sectional elevation showing a bogey and part of the vehicle mount an intermediate cranked shaft, 122, in bearings, 123, on the motor and
frame and brake mechanism of a vehicle émbodying the present invention. to dyive this shaft by means of a pinion on the motor armature shaft which
Figure 2 is a plan of Figure 1. ; 55 meshes with a gear wheel -on the intermediate shaft, 122. The intermediate
Figure 3 is a cross sectional view through the hollow vertical pivots seen in 55 shaft, 122, carries cranks, 124, and crank pins, 125, at cach end, these crank

Figures 1 and 2.
Tigure 4 is a diagrammatic elevation showing the arrangement of wheels at

pins, 125, connecting by rods, 128, to similar cranks, 127, and crank pins, 126,
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upon the ends of tlie road wheel axle or axles, 102. All coupling rods, 128,
connecting cranks are preferably provided with spherical brasses in order to
compensate for freedom of the road wheel axles. In some cases further coupling
rods may be employed to couple up the other wheel of the two-wheeled bogey
and again in some cases a second motor may be provided at the opposite end of 5
the bogey frame, each motor then driving one wheel which wheels may or may
n(?‘t be coupled together. ‘When only one motor is provided the effect of its
“J\erl_u\ng\\'mgll‘l at the end of the bogey frame is preferably compensated for

by situating the bearings, 99, of the trunnion frame, 96, swivelling about the
\‘\‘lih(‘.'dl pivot, 95, as far as pqssible from motor end of the bogey ?rnme 10
o ‘t‘f‘_s tlu bc‘ upderstgnd that in the simplest case a vehicle has “two bogies of

“1 \nju (l(’bt‘lilbe(l, in .wluch case two hollow vertical pivots are secured to
}nu NG of the vehicle. Tn cases when it is desired to employ more than
:::.11‘1'.u.x.:d—fvl.melsz say for instance, eight wheels, four bogies and their accom-
}mw}él\t& p;ﬂﬁ,ﬁll.mlzu" to the bogey already described, are provided. Instead, 15
bk ﬂ,mo e e tr uniuon frames 95, of each of these bogies connecting directly
Rt f:uxﬂxn‘g‘"? é(i)—L, of the vehicle, they are connected on to the vertical
«-nmidexp-wt '10 S, {(1;11{1 upon equalising frames or levers, 129. In the case under
e = ﬂ?r & nellees “tixlzlxt]i: t{\goth()ef fthesefe;llualislilngl 1e\'e:'ls, 129, one connected

oo 3 e , to the four of the wheels, au the other two bogies. ¢
“l;\tv ;Iz:(lln](;e:‘xltlgxu‘e?l"ate l.mn‘\)t( in its length, preferably at the centre of euctl'xuzf <
e e Teamw oy, 128 suaes amer, 13, Sl 10 00 L
jivot secured to the underside of the frameeré)ionnec Bl e
{)e e TR , 94, of the vehicle. It will thus
s fgalu;?d.f)-Je,J;lfl' tvlfe]‘e\ :l:icillem:xe:i ﬁig,t c:{l.l} swivel round the vertical pivots on 25
one another round the vertical ;)ivétg (t:tlr:ie}:log;es e

notherfromndiet on the end ising
beams or frames, 129. Further that the equa?lising beamsss Oirﬂl?r:fg;:eashsg;i

oscillate in a fore and aft directi
ool and ¢ .tion about the trunnions, 130, connecti 1
}E:Lu])fl(: :etbm?:ll :(};e(lzve:l;gle h'l:)nui,tﬂud each of the bogie.; can, osciﬁ:ifeu:% ‘rvolzt 30
) 2 rection about runni > 1 Ao 1 :
Pnl-ms 1('nn-ied et be:n:;.unmons, 96, connecting with the vertical
n the case when sixteen road wheels ar
In the 1 i 7 are employed all part i i
(Ift::ﬁl]:;.t{) f‘helgxght wheel modification are Huglicated,})bl\‘lf gf;tcel:jge(},fwtl]tll
wl]u:o]'lné:dif)ia}-s{' 29, engaging the pivots on the vehicle frame as in the eiw]ll?: 35
L cation two further equalising bars are provided pivoted at or about %
mmmimi t}l)l(;u{)t;f Otloe the vtghlclle frame and carrying at their extremities ;i\(:)l‘:f;
gag e men ising : ; o
1;1«;111)01:. e entioned equalising bars, 129, by means of the trunnion
n the case when eight or q
Bt e enfeight T more wheels are employed similar swivelli
;-)(?-?;b\:]?uflh(iﬂ ;Zescu]be('lf 11[[ thelﬁrst modification ngy beu\]:sle:]r fso‘:'nefll(}]lxn %fﬂflle s
f el axles, and, if desired, one or v : 3
lm;i'v_v ':Illnd the whe?ls,connected ’bv coulplti‘]‘;g l;]o[gs B e e
”1“\\11 n{m" describe the braking devices which I prefer to loy wi
§ l';)(mmf]]( "!f“nrr}ng'esqﬂf the type hereinbefore described STRloT Tty
ipon the framing, 94, ¢ ihe vehicle I mou I
e ) nt a st v g i ;
i]]"lllﬁ\“;_g}"ﬂ h.alnd opera d brake actuating wheel or iﬂﬁf&ld Oll?t‘)he kel
sy Yorl .;,t:;n_anged o pull a nut or cross-head, 134, alon ¥ 13 , and screw
el o 1]]21 being ccunected by links, 135, to a bell-crz’m‘l' o gﬂa sy
s ‘1111;9 connects by a_connecting-rod, 137, to an S, 19 ke
-s]]ilﬂ' ]:“), ;:zu’r:ell in su_lfahle bearings 140.’ At ‘ﬂ)emm, L}& cartied by gl
e '14]"' .thi(: 1ll|lnf ]rfn.n'ymg- the first mentioned arm 1(35}51)0:‘% e?i? gahs
;) ) s arm being connected to s Sk i SO by
device S ¢ any suitable mechanic :
ke o o e e Lt i v, 148 B 1
ghou: B RS i DG g , 142, such as th
to the effect produced by the hand ope (1{1,(: eyifect of such derice heing additi I
i thid by th perated wheel or handle, 1 3 onal 2
o se arms is situated substantially over SR o
one of the hollow vertical

45
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pivots, 95, gecured to the bottom of the vehicle. Upon the shatt there is mounted
4 third arm, 143, substantially at right angles to the two above mentioned arms,
the end of which is arranged to oscillate 1 an up-and-down direction over the
hole 1n the vertical hollow pivot. This arm, 143, carries a link, 144, upon the
end of which is secured an_equalising link, 145; one end of this equalising
f link, 145, is situated directly over the centre of the opening in the vertical
hollow pivot, 95, and carries a link, 148, depending into this opening; the
other end of the equalising link, 145, is connected by bell crauk, 146 and
rod, 147, to a bell crank, 149, situated near the other vertical hollow pivot
10 secured to the bottom of the vehicle and arranged with one arm immediately
over the opeuning in that hollow pivot.
Phe linlk, 148, depeudiug from the e(lu-.\lisiug lever, 149, is p'\\'ulully attached to
4 cross-head, piece, 150, secured by a grub serew or otherwise in a member, 101,
contained within and gliding in the hollow vertical pivot, 99, secured to the
15 underside of the vehicle. ‘Lhis cross-head, 150, has attached to it by a
swivel, 152, a second cross-head 153, which is also within the member, 151
Phe swivel 152, may conveniently be composed of a series of buttress like
rings, turned ou oue member and engaging puttress like grooves turned in the
other member, the member containing the grooves being made in halves in
9 order that the parts may be assembled. A feather may be provided to prevent
rotation of the member, 181, within the pivot, 95. The cross head, 155, con-
nected by a swivel to cross-head, 150, has dependiug from it a link, 155,
which engages one arii of a bell crank, 156, the other arm of which carries &
brake shoe, 187. The pivot, 158, upon which bell crank, 156, is mounted is
95 carried by floating pendulum Jevers, 199, depending from yoke, 160, cross-
ways of bogey frame, connection to this yoke being by a pin, 161. Also con-
necting to the pin, 158, is another link or frame, 162, carrying at its end a
second brake shoe, 163, the weight and braking strains of this second brake
shoe being taken by a further system of pendulum levers, 164, It will thus be
30 seen that upon pulling on one arm of the bell crank, the brake shoes are i()yrvd
apart and against the bogey wheels, suitable adjusting means 1633, are pmwdod
in the link, 162, and on bell crank, and on pendulum levers for adjusting the
angle of the brake shoes. ; ]
R the mechanism just described is repeated ou each of the bogies, the
35 connection between each group of bogies being effected through equalising means
“according to the foregoing description.
Tt is to be understood that in some cases the equalising Dheams or frames, 1295
to which the bogies are pivoted when more than four road wheels are cmp]u}'eﬂ.
may be disposed alongside the road wheels instead of above them. Nurther,

40 the axis of the trunnions of the frames, 96 and 130, which pivot about the
vertical hollow pivots may be arranged in the same ox below the plane of the

road wheels axles.

[ Suitable lubricating devices may be provided for the road wheel axle journals
and all moving parts. ; 3

45 Although spiral springs have been described laminated springs may be
employed and arranged to bear either directly, Upon “the pillow Dlock, 116,
Dbefore mentioned or upon the tension rods, 113: ° ey

The intermedidte'craukeﬂ ‘shaft Dearings, 123, mu“_itf be secured directly to
the bogey frame when desired. ;

50  DBalance weights, 166, upon the cranks or road wheels iy be provided. In
the case when buffers and couplings are required they are preferably arranged
upon the end of the bogey frames adjacent to the ends of the single track vehicle.
When buffing and traction strains are thus taken by the bogies it is preferable
to arrange the axis of the trunnions, 98, in the plane of the road wheel axles, 102.

Tt will be {nderstood oF course that the road wheels, 119, are prefer:\bly
double fAanged and their peripheries formed of a contour suitable to engage
the rail Jead. Like-wise the brake blocks are preferably formed with a contour

55
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the counterpart of the wheel tyre so as to fit the same. Moreover each brake
block is free to rotate upon the pin counecting it to its supporting lever, about
an axis parallel to the rail so that lateral oscillation of the wheel is not impeded
such lateral oscillations occwrring during recovery of the vehicle under external
upsetting forces or when inequalities in the track are encountered.

;\11)'_5\11’(;11)16 motive power may be employed 1)1'0\*id(!d 1)1'0\'i5i0u is made for
conveyving the drive to the road wheels so as to compensate for relative movement
between the parts.

In some cases I may provide brake cylinders operated by fluid pressure upon
the bogey frames themselves to operate the brake blocks by suitable means and
convey fluid pressure to these cylinders by flexible piping from the vehicle body.

When desirved suitable sanding mechanism is applied to the bogey frames and
operated by mechanical means or by fluid pressure from the vehicle body.

Having now particularly described and ascertained the mature of
invention and m what manner the same is to be performed, 1 declare that
what I elaim is:—

my said

1. In a single track vehicle, supporting the body of the vehicle at two points

disposed respectively at suitable intermediate points of corresponding equalising

or distributing frames or levers, the ends of each of these frames being supported
at intermediate points of certain sub-frames, this system being repeated if
desirable while the last set of frames are provided with suitable bearings for
the vehicle wheels substantially as described.

2. In an arrangement of under-carringes for single track vehicles as claimed
in Claim 1, joints for connecting the several frames to one another and to the
vehicle body comprising hollow pivots attached to one of the frame members
or to the under side of the vehicle, trunnion carrying members adapted to
swivel round the said pivots, and bearings carried by another of the frames
and engaging the said trunnions, substantially as and for the purposes described.

3. In an arrangement of under-carriages for single track vehicles, axle boxes

<o constructed and mounted that they are free to move vertically in the horn
plates, and ave free to swivel in a plane perpendicular to the rail substantially
as described.

4. In a single track vehicle, driving devices comprising a motor carried on
the body of the under-carriage or bogey, driving an intermediate shaft from
which the road wheels are driven by conuecting rods, substantially as described.

5. In an arrangement of under-carriages, as claimed in Claim 1, braking
devices in which an equal praking effect is applied to each of two or more
road wheels, said devices comprising’ swivelling cross heads working within
the hollow pivots, attached to the vehicle body, links connecting said cross heads
with bell cranks adapted to operate links carrying brake shoes, said cross heads
heing connected together by bell cranks and connecting rods, substantially as

described. s i :
. under-carriages, trunnion axle boxes and equalis-

6. The improved equalising _ )
ing brake mechanism, substantially as described with reference to the accom-

panying drawings.
Dated this 8th day of June, 1910.

MARKS & CLERK,
57 & 58, Lincoln’s Inn Tields, London, W.C.

i

Hedhill: Printed fof His

—l\zljesty’s Stngiouery Office, by Love & Malcomson, Ltd.
[Wt. 25-50/6/1912.]
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HEADS OF SYNDIC.IT AGREEMENT
or
H¥PLORETION PARENT COMPANY.

AN AGREEMENT made BETWEE N EDMOND ERNEST
JOHNSON of Maescourt Maidenhead Berks England (hereinafter

called "the Vendor Jof the one part and

(hereinafter called "the syndicate" bf the other part

WHEREAS the Patentee is the originator of the J.C. M.

High Speed Mono=Railway and the patentee of an invention
which is the subject of lettsrs patent grantadﬂﬂ; about to bhe
granted in the United States of Americazgéii Né;is 515217
ARD WHEREAS the syndicate has agreed to purchase an option

to acquire such interest in the sald patent invention and on

such terms as hereinafter appear and to pay for the

demonstration in the United states of America of the said
i‘ailway a.nd 1nveétion in manner heraina.ftér appearing and
further to use their best endesavours to cause the same to

be adoptéd and used and to do such other acts and things as
are hereinafter mentioned NOW it is hersby agreed as follows =
betwsen the parties hereto

1. The gyndicate shall at its own &xpense in all thipgs
dbtain from the v°ndor and import into the United states.of
America and dem°nstr§$$1;§£§aﬂ9f§in ;giq:ézéig} cigézfovidad
with a 75/100 H.P.Rollszoyce enginaferﬁsueh-gzzﬁzuanginag—

(exeluding Carburetter PELT OS]

The model car shall be according to the attached specification

or ag may be mutually agreed in writing by the parties hereto,

g.- An order for the modsl car together with a deposit of

7 5,000 &

L A # 37786 on account ofthe cost thersof shall be lodged with

the Vendor within 7 days from the date heredf. It shall be
Radiator, Carburetter

competent for the Vendor to have the under carriaggﬁgsrofoils

and ancillary g@ar manufactured in the U.,S. A.if deemed

advigable .



3o The vendor will cause the model car to be delivered

or manufactured and assembled at New York as'soon as
practicable and the Syndicate will pay the yendor the balance
of the cost of the same including under carriage aerofoils
and ancillary gear, such balance nof exceeding the sum of

£ 5,000 within ‘7 days afér arrival or assembly in
New York. The said cost is exclusive of packing freight
customs and handling which shall be paid or reimbursed by the
Syndicate in addition.

4. The syndicate will at its own expense cause to be
pyovided erected and equipped or will arrange for. the

'exclusive use for the demonstration of the car of a Twin Rail

Track 4! 8}" gauge with a central Mono=Rail with a run of
7;*‘(',/,(:047, cere AR Lcee Sl Pl e —,./’07, 745’ o ol T2~

“" not lsss than 4 English milei/( Such track“é%éll be providad

finished andegquipped f£it and ready for the use of the model

car within three months after the arrival of the sape in New
York. The locality of the track and the gradient thexsof

and the disposition of the same as to being straight or
curved and in all other respects and all other details of the
construction thereof shall be to the satisfaction of the
Vendor or someone nominated by him for the purpose ,

5. The Vendor will provide a demonstrator of the model car
for a period of three months after the completion of the'éar
and track in all respects to the satisfacfion of the Vendor
and the Syndicate will at its own sxpense use its best
endeavours to exhibit the car and commend its adoption in
all desirable quarters and before all persons likely to be

interested in its practicgl and remunerative adoéption

and public use.
6. The necessary labour fuel oil and othexr supplies for

operating the model car and all necessary advertisements and
notices shall be provided by and at the expense of the

Syndicate who shall cause the car to be insured in the name



and for hhe benefit of the Vendor and to his satisfaction
in the sum of g 10000 at lsast against risks of fire
burglary Larceny and all other insursble risks The Car Bhail
be redelivered to New York at the completion of the
demonst:;ations by and at the cost of the Syndicate unless the

option hereinafter mentioned is exercilsed. :

7. Upon the arrival of the said Car in New York/the
completion of the same and of the track the gyndicates will
use its best endeavours to form a Company to acquire a
licencz to work the patent rights either exclusively or
otherwise in the various states of the Republic coversd by
the U..S.patent and the gyndicate shall be deemed to have
Licence for the period of months from the date of its

arrival or completion in the ynited states to operate the same

but for the purposes of demonstration only but not of working

for profit. :
8. Upon payment to the yendor of the sum of # 35,000 the

gyndicate shall have an Option %o be exercised by notice in
writing to be given to the V°ndor at

in the'United.States of America within months

from the date .hereof to acquire an exclusive non-assignable
ILicencs to work the said Patent invention in the United
States of America to be granted to any corporation or Company
to be approved of by the Vendor fcrmed to work the same upon

the terms following that is to say
(A) The Vendor to receive a royalty of # 1,000

pér car fitted with the patent invention manufac-

tured within the United States of America or
vhether applied to a imported into the United gtates of America om,gmﬂﬁgfw@;
e e ot lrtormonmyfossiaid it o L R
omo rail vehicle.or not.(p)  gpe yendor shall receive one third of the cash
and of the sharcgor stock allotted and of all other

consideration whatsosver payable for the rights




- onfe
| () Aot conferred under this Option by any transferee of the said
g e ¢
EggﬂAﬂbfljv. License approved of by the Vendor and a 1ike properticn
A e A2
i ls ?iiﬁﬂl °f the shares of all subsidiary Corporations to be formed
7 oL
7 1@yﬁ@é¥i§by the parent corporation(with the Vendors consent ) for

L gt working the said patent invention. 4 com At Ao L 2osa,
7;1‘4%-;07&2_ , Freh  CorAcone fiono p Con L —~ s e r Ko ron s i SO VN )

(C) The aforesaid and all other Licences o Work tne
said Patent invention shall be conditional uponthe same
being worked to the udtmost capacity of the Licensee with a

eath succegsive year
minimum of 25 new cars turned outﬁpanumunmband of 290, .o

at least each successive year
milesAbeing runfpex--annum by cars so fitted with the patent
invention and in default of compliance with this clause
all licences affected shall be revocable at the option of the
: his successors in title e
Vendor orethes—the ownerSof the Patent.for the time being,

(D) The v°ndor shall also receive during the continuance

of his Patent a payment of & 100 per annum per English
any or vehlciag - :

mile of track used byjAcarsjfitted as aforesald within the
United gtates of America and in the reckoning of such milesge
each way up and down shall be spparatsly reckoned togsther
with (in addition) the length of all bays passing places
sidings and the like. | .

- The Patentes 2nd his successors in title shall have

| the right to nominate two members of the Board of the parant
and of any subsidiary corporations as aforesaid including
the right for the patentes or such successors to nominate
himgslf or themselves.
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This invention relates t» the stabllization of moving
Lodies and ms for ite objeect to prnviﬂe'iupruina means for

counteracting forces asting laterally thereof, or thereagainet,
such, for instance, as centrifugal force or the effects of

site winis, : ; ' {

Aoaorﬂing to this invention & boiy is provia-d on each
O&WM

side with an aorotbi;Amsuntaﬂ 85 that ite 2ngle of incidsnce

m2y be variea abmt a vertical axis and eonstructed so that
ita camber may be vried townrde either sile of a neutral plans.
Eaoh aerofhil ig ajaptad %o exert, when the boAdy is in
motion thrnugh a fluid, a latemml force adapted to counteract
a lateral force such as the centrifugal fckion set up when i
rounding 2 curve'ar the effect of a side wini, and for the ﬁ
purpose of counteracting such force as closely as possible each ”
eerofoil may be set by band, both with regarl 4o 1té angle of i
ineidence and with regari t» its ceamber, but preferably suton- vx
matieaily acting means woulsd be phnviﬁaﬂ to attain these ends, '?“
For instance 2 servo-motor comtrolle’d by a ﬁanaulum niy be eme ?
ployed for varying the angle of incilence of the aerofoilse to h
eounteract centrifugal fHree in rouniing 2 curve,whilst y N
a sarvo-ﬁotof Gontrolled by a penmant may bLe emvloyed for a 11kgi
purposa fo countoraet the affeet of a gida Winé, &nd 8 83YVOo= ﬂ
motor eontrolled by an meze;statié Tevice may ke émployaﬂ for 'W
varying the eambar of the nerofoils %0 mmintain ﬁha 1latter ag

their most efficient conficuration According 4o the spaed a

‘Aivectiom &) that when thairwéngie-
of incidence is varied the fores A8%ing on the one would tend j

,_é”a the force acting od the Other waulﬂ tend ¢ puli, “ﬁ

— ﬁn pueh
- fbl' 'mm;ug, T .

boAdes, mich, for instonce, me mohg_rgii;giiﬁ
-,“"512/21. ; -~



do\—e'l/’ o . s
in rounding eurves 6r When suvjested to a strong gide windi,

#

transmit the lateral strain or & part thereof to the permanent |
J

" way.

Phe nerofoils should be mounted s» that their cenires
of presgmre 1ie in or near the transverse vertical and
horizontallplanqg in which 1ie the centre of gmvity of the
;;;;;i;vanﬂrthe means for wrying their mngle of incidence

and cember may be of any kmown type as ugel on a2expplanes, H

the use of aerofoils as get fortk above & component of the

resietsnce presented by eaeh counteracts the laterally
acting centrifugal or wina forece, t

If Aepired, an? for the presevvation of bslance, when
the body or bodies is or are moving Bt spasi, one or more
additional aerpfoils may be proﬁiﬂe%_nna mruntad on each

bodly so that the angle of incidence of each aerofoil is variabll

{

ol abowt a“ axis passing through fhﬁ Gﬁntre of_rravitv of fhe .. !
5l oL To ATy ot f SR 7y 8 7 e & o P e 4:;.-,.&.-1(‘_ /'({L s )
respactiva Do%v.; When more thdr one ”ﬁalti7ﬂﬂl rarofoll (. lea s

i ’: =

is employed on & body, they may be operated simultaneously =—= |

: : Sl R
TN |

but mey act in eonjunction with emch other thawely Alsplacing

o S

a volune of air, on ench side of the moving boiy, of SUffi';? g
cient mass t: maintaiu lateral rolling eguilibrium. Their =

controls may algo be oparated automatically through forces =

i —

e | .3

acting from the body at %the noint or points of contact with the|
gupporting med ium, sof &

In addition to the stabilizing effacts which may be -iﬁ

I

s — e ——————

obtained the zerofnils may also be actuated o as to ozerate Q%T

!"'.'. (&7

The aceompanying arﬁwings illustrate 3ias 't ieally one i
LYy - Ol L | ﬂ

method of carrying out the imvention Flgurs 1 be;np 8 gide f
5|

1A

elevation of a monorail vehicle

» D2Tts being broken away,ana

Figure 2 being a nlan thereof. Wisure % is a plan on a 1nyger Q

PESSAe of the means for warying avtomatica2lly the eamber of \

the ag . :
o foile, Pigure 4 48 a transverse saecti

onal eleve¥ing on o




A
»

i[“ f :j-

4
l

the algebraic sum of the pendulum ana pennang movéments,g,g.
the valve opening which should result from & givan amount of
contrifugal action on the pendulum 8 may be augmented or
decressed, a8 & resuly of wind sction on the pennant %.
It is to be understood thet {the .meckanisus shown in
Figures 4 snd 5 1lie in the seme or nearly the eeme plene and
that they are shown separately merely for the snke of clearness.
In order %hat the ceamber of the aerofoile e may be
adjusted so that their configuration is the most efficient
acecording to tha speed at whicéh the vehicle is travelling.and

lL(L‘lL e
C ' C7“4Bntrifug81 action on the boly &, each aerofoil e is hollow

]

|
\ LA Htl\'
W .

Y lilpetrn st

anﬂ has fixedly mounted therein a block 52 through a glot 55
in which passes the crank 84 of & vartical crank shaft 55
adapted to deform the walls of the nerofoil @ snd so adjust its

camber, Iach crank shaft 55 is connected by an ektansible Cardan

sha®t 56 (Figure 7) with a2 crank shaft 57 (Fisures 3 and 7)
Aisposed transversely of anl near the bottom of the body & the

'cranhs 58 and 59 of which are ualted by eonnecting rods 60, 61,
|

with the piston rods 62,63 of servo-motors 64,65, the cyliniers

of which are connected through vpipes 86, 67, with a valve chest .

68 similar to the valve chests 85 and 26. TQG valve chesgst 68

hasg two inlets 69,70 for fluid under pressura‘eﬂnneeteﬁ with

the casing 71 of a cock 72, said casing being connected by a

pipe 73 with a source'of fluii under pressure (not Shown). Phe

cock 72 hes an admission port 74 extending through nearly 270°

29/9/21,

e&\’ehd\n,d H‘\\rnuﬁh n(a\-J 90?
ena o eemtrally escaping exhaust port 73| and ig operated by a

pendulum 76, The valve rod 77 of the vaglve in the chest 68
passes glidably through %the ends of & chambe v 78 in which ig
Gentrally aispogea a flexible fiaphragm 79 4o which said valve
od 77 ij secured. Operning into the chamber 78 are two pi

80 and 81, one at each side of the disphragm 79, saij p:i:igs

leading
. 1h&‘txﬂ}3Aani projecting through the body a, %he open




end of the pipe 80 being covered by a cowl B2, As the
vehicle moves forwards the rush of air over the cowl 82
creates a parfial veeuum in the pipe 60, whilst the alr
entering the open end of the pipe 81l sets up pressure Lhereir
with the result that the ﬂiﬁphragm 79 is Aeformed, and the

valve rod 77 is moved, %o an extent Aepending upon the speed
of the vehiele, The Hanisgion port 74 of the cock 7% is
ddapted, when said cock is turned in the one .firection or the
other, to establish communicAtion between the pipo 7% 2nd
either the pipe 69 or the pipe 70 thus admitting fluid under

pressure to the cylinﬁer of the servo-motor 64 or of the

pervo-motor 65 whilst the exhaust port 75 communicates
with either %he pipe 70 or the pipe 69, and exhausts the
eylinjer of the seryvo-motor 65 or of the servozﬁ?tor 64.

fhe pendulum 76 which actuates the cock,ﬁv being subject
to centrifugal action serves to Aetemine which of the serxrvo-.
motors 64 and 65 shall 2ctuate .the crank she fts 67, &nAi 55,

56, sccording as it»becomss necesgary to vary the cambey of

the aerofoils & to, ana aanust it on, the one siﬂe or Lha

)x/ ' othar of the cen+ral nautral chori. Ps 1nﬂicntef in Eigura De

e

Lt ig %o bs unisrsitood that the valve machanrsmg of the
various servo-motors may inelude any known form of hunting

gear, where required, in ordsr to out off admission of fMuijl

§

under presmre to the cylinders of the servo-motors in accori- '

ance W1th the eff@et to be prodhced. ‘

LS S

If aesireq a chembey such as 78, having & Aisphragm
guch g 79, end asepciated paris as hereinbefore set fo vth

|

|

s sse—movox Iexing & double aoting oylinmder and valye §
I

mechanism including, if neceggar
» o huntlnu fear,
or with an

electrie servo- ma bio vary |
i o-motor, may be ampl Jed for varying, on one sid‘
’ W

=
n

aire
- raft aacozﬂing to its speed or other Circumatances

g . ; |



F HAVINE NOW PATHAVULALLY UUSVLIAN DU SHUU “wOwes ywmase=w ==
pture of my s2id invention and in what manner the seme is

%o be perfowmed, I Aeclare that what I claim ig:- ,
(:Ei) e Improva= means for stebilizing moving}boﬂiés which

cwnsist°in providing on each sije of 2 body an asrofoil orT

/ °3mb91‘9€l vane mounted & that its angle of 1ncia ence may be
g varied about & vertical axis ani constructed so that its camber
mey be veried towerds either siie of a neutral plane.
: 2. Improved means for (étéﬁmziﬁg" movimr:;bc;aiaéuag

¢laimed in Claim 1, whewein %the vﬂriation of the sngle of inei-
dence of the serofoils or camberei vanes ani/or €he variation

{

of their esmber is effected automauically by means of ‘sexvo-
5(.

z e,

ing hodias ag ¢laim-

357} . 3. Improved means ﬁar stabillzxng mov
.y 8 Clﬂlm 2, wherein thuVSBrVQ-MDJOI fb: effecting auntoma-

aarofoils

tically variﬂtion of the angle of 1nciﬂence of the

or cambered vanes is c:ujrn;am“.l.lfa'1 by a: panﬂulum aﬂaoteﬂ to fune-
¥ L% (

tion unier centrifugal act:wn.
hodieg 88 elaim- -

,,y.,',.

O '-4.“ Impxpvaa Hean S oy Suahllié‘no M0vVins

j,u‘“uw eﬂ in Glaim %, wherein the eontrol exercised by the pendulum

,15 nmoAified by means actuateld by a servo-motor contrelled bf

*4af_fa pengsnt aaaptea to funetion unﬂer the influenca of e glde
R R s £
ffﬂ‘;%' ‘;ﬁ Improvaﬂ means for sthbilizing moving bodies &s elaim-
ed in ¢leim 2, wherein S'ervo-motors for effecting autometically
riegion of the camber of the nevofoils or cambered vanasg axve

val

yntrollad by 8. diaphragm iu B chanber into whieh open on oppo-

manos
AT arCa forwardly projecting tubes the

open ena of one of mncg is cova fcaﬂ b,y cowl, subst =
] i, substentially

o8 and for the puxposa 'se+" fo?"l;.]

) e, Improvea
\ ij meang for . stabliizmg moving ho: )
b @1 in Claim 4, wb nu -
. érein the servo-motnr is afaptg |
ad to a
50/9/21 m-mo of the pendulum 8c¢tion upon ¢y s
| | ® valve rogg 0f the

‘*:_\ S S SRS SN - I



88TVo-mot0r for varying the spgle of lmeiience of The
28rofoils or cambereq yapes.

7. Improved mesms for stabilizing movisg bodles &8
claimed in Claim 2, wharaein the varintion of the angle of

incidence of the morofoils or cambersd vaunes is affocted by

means constructed, arrangsed, and agapted t» operaie sub-

stantially as hersinbefore set fortb with raferance %o ?1€ﬂr°' \
\
1, 2, 4, 5 and 6 of tha acoompanying ATEWINgs. H

8. Improved means for stahilizing moving boiies &8 |

ciaimed in 0laim 2, wherein the variation of the camber of l

the serofoils or cambered vanes is effected by mesns con= |

gtructed, arrenged, 8nd adapted o operate sibstantisally f

ag hersinbefore set forth with refaorencs o Pipures 1,2,3
and 7 of the accompanying Arawings. : |

9. A monorail vehiels cohstrucied end eryanged sub-

stentially as and for the purpsses hereinbefore sef forth

with reference tc the accompanying Arawings, )
. lieans for varying on onc -gise of fhe noutral e

chof5 the camber of the wing of an airerati, comprising a
crank}mu73ble in ons or more sglotted blocks cecuredq to ihe
walls of a wing, s2id orank bsing oparatasd by ﬁlﬁervovmotor,
which is controlled by*movameatlof o Alsphragm in a chamber
into which ébamber open on opnosite siles of ths ﬂiaphragm
twn forwaTily prajecting‘tubas the apeh an? of ons of which

ig coverad by e cowl, subskantially as set forgh,

\?.

-~ /
G

/,‘\’(\;’!* ,..’"',

Chiartered Patent Agents,
2 & B4, Chancery Lane,’
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Having now purticularly descri

the nature of my sald

|=ls

s to bhe Performed, I declars~ tha

rans for

C s

horizontal aither

bogﬂtwhich

pPlen~ on

anl a~rofoil or cambered vane mounted so that

invention and in

) -
v L

3

Sid ~n Gjﬂ &

consist in providing on es

and ascertained

whet manner the gsame

what I elaim is:-

neutralizing latsral forcas acting in a

moving monorail vehicle

said hody

0l s
L S8lcdea

(]

(=2

angle of

incidencs may be varisd about o vertical axis and construc-
ted so0 that its cumber may be vering towards sither side of
& neutral plane,
£ eans, as claimed in Claim 1, for nsutralizing
laterul foress acting in a horizontal plane on ~ithar gide
=

1A

whinl'o

Vvariation

automatically

I._I

L Mmans, as' o

teral forces acting in a

lates: horiz
of 2 moving monorail vehicle hod

vanes are so nounted that their
or near the transverse vortical
which liess the centre of gravity
of the

e o - ~ T\ d. v -
the valve ghests SATvVo-mo

var

=

camberad vanes to the ons gide or the other aras

v a

ation of the angle of inciden

e

Camberad

7 & pendulum udapted to function under cantrifugal

Spondingly-moving arm geared thersto, in

In the varietion of

Tanas

I o o
iJ:" meang oI

11e&@ servo-motors,

aimed in Claim 2 for nnufrulizing

horizontal planes in

the vehicle ang Wherein

for effecting cutomatically
of the aesrofoils or
controlled
action

combination




g7 /1/8¢z

m i

\

with a sarvo motor controlled by a pennant adapted to
function under gubstantial lateral wind pressurs, the
control exercised by the pendulum and the arm gearsd thereato
being modified by the action of.thn servo-motor controlled
by the pennant, éubstantially &8 hersinbefors set forth,

4

leans, as cleimed in Claim 2 for neutralizing
lataral forcnrs acting in a horizcntal.planc on rither gide
of & moving moncrail vehicle body, Wherein servc-motors

for effecting variation of the camber of the aerofoils orx
cambered vanes are regulated automatically by a diaphragm
in a chember into which open on opposite sides of the dia-
phragm two Fforwardly projecting tubes the open ~nd of one
of which is covered by a cowl, substantially as and for the
purpos~ set forth,

B, lleansg, 28 claimed in Claim 3, for nerutralizing
lateral fordas ecting in a horizontal plane on either side
of a moving monorail vehicle body wherein the servo-motor
controlled by the pemnant is adapted to vary the leverage of
the pendulum action upon the valve rods of the servo-motor
for varying the angle of incidence of the arrofoils or
camberad Vunes,

B llrans for varying on ones or other side of the
neutral chord the camber of sach of the anrofoilé set forth
in Claim 1, comprising a crank movable in cne or mors slottad

blocks secur~d to the walls of an aerofoil, said crunks being

operdted bR a servo-motor, which is controlled by movemont

of & diaphragm in a chamber into which chamber open on
10,




 0pp0sitn gides of the diaphragm two forwardly projecting
tubes the open end of one of which is cover ad by &
cowl, substantially as set forth.

7. lleans, 8s claimed in Claim 2 for neutralizing

lateral forces acting in a horizontal plane on r~ither - side

of & moving monorail vehicle body, Wherein the variation of
the angle of inecidence of the aecrofoils or cambered vanes
ig mffact~d by means constuucted, arranged, and adapted to
oparata substéntially as hereintefors set forth with rsference |
to Figureg 1, 2, 4, 5 and 6 of the accompanying drawings.

8. ilegng, as claimed in Claim 2, for neutrelizing
lateral foress acting in a horizontal pleane on either side
of & moving mono-rail body, Wherein the variation of the camber
of the aerrofoils or cambered vanes is effected by means
constructed, arranged, snd adapted to operate substantially
a8 hereinbefore set forth~ with reference to Figures 1, .2,
3, and 7 of the accompanying drawings,

Q. a monorail vehlelr construeted and arrenged sub-
stantially as and for the purposes hereinbefore sget forth
with rafersnce to the accompanying drawings.

Deted the 30th day of September, 1921,
(sgd) A M, & Vim,. Clark,
Chartered Fatent Agents,

0% & 54, Chancery Iane,
London, W,C.2

g9 /1./28 18k,




ENCLOSURE

N 587

HEADS OF AGREEMENT between H.5. Johnson Lsq. and Captain

Crossley lieates,

Date, ; }
Parties.
Recite.

L.E, Johnson Inventor of the Highspeed liono Rail and
sole Patentee thereof in Bngland U.S.i. and France and that
Captain Crossley Meates has contributed certain services amé/ de/
_funds /in the development of the invention,

n.%, Johnson has a}sé/expended congiderable sums in
such development and in the inVention and experiments prior
and subsequent thereto.

n.%., Johnson about to proceed to U.S.a, with the object
of developing and exploiting the invention there.

a8: at Cot, 3lat, 1922

1. 5.5, Johnson's contribution te-édste to be reckoned

basis

at the sum of £ 314, 1i. 0. and the sccount to be continued on the sam
“to receive Credit

2. Captain Crossley-lieates eomtribution to date to

be reckoned at the sum of £ £26° 13. 2.

3. The future exploitation and development of the
invention in all parts of the wérld to be under the direftion
of E,f., Johnson who is about to proceed to U.S.A. for the
purpose of such development and exploitation,

4. B,B, Johnson under this agreement is to have a free
hand as to the terms on which the invention is disposed of
or dealt with in the U,S.A. and elsewkere.

9. all proceeds from the development of the invention
in ald parts of the world are to be divided between the parties Eg W

- ; ool - S

N - o




hereto in the proportion of 607 for E.E. Johnson and 405 for

Captain Crossley lleates subject nevertheless to the next clause.
6. The present expenditure to date is to be repaid to

the parties out of the first return received or SO farrés

such return shall permit (befoie any divieion pursvant to

Clause 5) and proportioned according to the respective amounts_

due to the parties.

7. The costs of the trip to U.S.a. of ",E, Johnson




