JUDENHEAD, 297. MEMORANDUM
4DM€)JQI.) E. Jomnson,
/M AESCOURT, . -
Captein B. Crossley lisatrs,
MAIDENHE AD, Larklands,
BE“RKS. REFERENCE. ASCCT,

J /M BRRES.

7

Mon:]1:Vgg-29

Dear Captain Croéslny_mnatas,

I am teking the liberty of asking llessrs Rolls-Toyce

to send the "xhaust llanifold snd Eslf Clip, carriage paid,
direct to your address as per accompanying copy letter,

The 2nd end 3rd 7dition of thes Pamphlet are being
placed in the Printers hands to-day.

I have made an approximats estimete of the H.P,
required to operate the B,7.2,C., Fuselage, and enclose &
copy of my Calculations for your perusal. Illy opinion is that
the 75 H.P. Rolls-Royce "ngine will supply from 2 to 3 times
the power necessary to attain a speed of 100 Ii.P.H., howaver,
parhaps you will go through my figures to ascertein if I have
l~ft anytking out of my caleculations. The rstimated weights
‘£iven in the ubsence of further corrcborations must howaver be

looked upon as very approximate,

I aum se~nding you under separate cover Tracing of
3.,7.2,C, Fusrlage with Track W/heels enlarg~d to 18 inches
diamater us suggested,. at 10C M.P.E, these Wheals would
revolve at 933 R.P.,ll., while if tke Pilot Wheels are 1 ft. in
diamerter theay would operate at 1400 R.P,l.

If it were possible it would greatly simplify mattars
to run the Drmonstration Car with double flanged Wheels, The
introduction of the Pilot lWheels would only reduce Rolling
friction by about 5%; the Rolling friction, however, as you will

grr 18 only & very small item,

I have indicated one poir of 4erofoils as I presume

e

that for the Demonstration Car 2 pairs will be unnecegsary,

Copy of H.¥Y, Caulculations.
draucipp of B.7,.2,0, Fuselage (Under sepurate cover)

eme -
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irsgsre Helle-Poyees, Ltd.,
Uightingale Road,
D=RBY,

(%) :&J.

-r

oz l:¥ay: 22,

3 Your Ref, D/3BP/Y808/NH,
Drax Girs, & i T

I"em in receipt of your leti®dr of the 28th instant,
and Bkall bA glad if you will kindly despateh the following
to mr ot the uddress given below:-

l. "xhaust Manifiold to L0, P, FBlOB4A20. ., innssitansehidy 1l
2. Balf Clip Part Ho.B.980E "Cap to Water Fipa

o |
.-;.L";LCI'."L - P O . R O R T O I - R T B R 5.

Go
6.

£l4, 17,

Co

ot -— —t

= I-shall be glad if~you will bA good e~nough to pay
the Carriage and consign samm "Paid home™ to :-

7dmond T, Johnson, :
C/o. Ceptain Crosslny l-~utes,
Larklands,
: e 360T .- BTRESHIRE,

ascot is on the London Sotth VWestern failway,

snclogs you (hegue for th~ above ameunt,

Ll N -

Yours 1u1tq£51ly,

- e - -~ —

pEé, (hngue valun Z14, 174 U (L ourtern ?Jhnde geventann
ghillinge!.
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| . <OHNSUN,
- WIAESCOURT,
" NIAIDENHEAD,
BERKS.

Captain B. Crosasle;

Larklands,

REFERCHCE,

J/.

A8C07T,

BRRKS.,

mu;-.%: 9:';69_:-- o0

Dear Captain Crossley Meatns,

I have this day received a leottar from H. Drury Iavin
offering to roturn me my Deposit of £17, and thrratening to
taks back the Rolls-Rgyce Ongine,

I have, howaver, written him to-day, pointing out that
& binding Contract asxists and that I shall be quite ready to

complats my portion of sam~ es
and- parfact in accordances with

I am just writing to
application for the Z“ngine not
conglderation whatever,

-

to-day.

all the B, B.2.C., Fuselages-and now only have 1loft B

gsoon as the “ngine ig completa
the terms of the Contract.

udvise you should Ilavin make
to part with it under any

I enclose you copy of latter rrceived from Waeddon
It would appear from this letter that they have sold

o
eide

I

"
LN

am, however, asking the 4.D.C. Ltd., to 1let me know if they can
offer mr a B.W.2,C, Fuselage from any of their other Depots.

I expeet the 3rd %dition of the Pamphlet will be printed
by the aarly part of next weok, so that I should like to arrange

an appointment with Sir Eric Geddes next week,

if this would be

convenient to you, and If I knew his address I ses no regson why
I could not fix up an appointment without any introduction what-

BOAVAT,

Yono-Ruilway stand entirely on its own merits, I
The only advantage of an introduction in a cuase of this

pleaged,

Cortainly 4f I cen fix up an appointment, and let the

I" should be hetter

¥ind, 18 that it saves #= trouble in arranging an appointment in
the first instance; beyond this my experisnce has been that in

¥ capgag

out of 10 introductionsa

do mors harm than good,

Yours sinceras

e —————

Copy of letter from a,D.C. Ltd,, dedon, dated the 1st inst.,



Aireraft Dispow

alrceraft Depot,
Waddon,
CROYDON .
1st. May, 1922,

Zdmond . Johnson, Tsq.,,
Margcourt,

Maidenherad,

BRRKS.

Dear Sir,
With raference to your letter of the 26th ulto.,

rafarancsa J/MW., the only fueslages which we have now
avalilabls ars two B.B.2.0. You could have rither of thasa

for about £10,, but minus undercarrieges which have besn sold
eince you wrre last in communication with us, If you called
at this Depot, you could szamine what we have leaft and sattls a

priece on the spot.
Yours faithfully,

For and on brhalf of THR AIRCRAFT DISPOSAL CO.,LT"D.
(sgd) JR. Grant,

SUPERIN TENDHENT,




"Phone: MAIDENHEAD, 297. MEMORANDUM

Ebmond E. JomNSON,
/ MAESCOURT, ‘ Captéin B. Crossley lieates,
MAIDENHEAD, rlanicy

RErERENCE, aS5C0T,
BERKS- : J/Mw, \ BRRKS.,

Mon:8:lMay:22,

Dear Captain Crossley lieatns,

Rolls-Royce Ltd., have now given me & further reply
about the Lubrication for the "Hawk" BEngine, and I will bring
on Wednesday a sheet of particulars compiled from thig and

provious letters.

Dealing with the H.P. Calculations sent you on the 1lst
instant, I note by your phone message that you query the figure
teken for Rolling Friction at 3 1bs per Ton,

In order that you may see how I have arrived at this

rasult, I enclose you particulars of the various authorities upon

the subjnct.

For the Mono«Railway, the power given at 1C0 M.P.H.
ageinst a Resistance of 75 1lbs was 27 E.P. If the same calculations

wern gpplied to the Twin Reil System, then the power given at
100 M,.P.H. against a Resistence of 92 2bs would be 32,7 L.P.,
roprrsenting a difference of about 52 H,P., which would be a small
ifrm compared to the reserve of power hald in hand.
be
" The 3rd. Rdition of the Pemphlet shouldjcompleted this
weaek, and I must therefore try and £ix an appointment, if convenient

.
-
.

to you, for next week with

Sir Bric Geddes. G.C.B., C.B.E.
124 Manchester Squara, W.l.
Jindhem Club, St,., James Square,

lMarlborough Club, Pall lall,
Inspector.in Charge of Gopvernmen Scrap)

T have besn edvised by lir. Charles Barron(to keep clear
of all Public Tailwaye for my Demonstrations, otherwise the
onetretion Car would have to pass the Board of Trade before it

Lem
I have &lso been sdvised by him to steer clear

could br run.
of thet Department in the Bourd of Trade which renders assistence

to Inventors, the position being that if the trials turned out a
feilure, the Covernment would pay the erxpenses and there the matter



V7

Iéptain Crossley llemates, Von:8:May:22,
I;would and, on the other hand if they turned ont a success, the
lono-Tail would then become a CGovernment Monopoly

llr, Barron suggests that the proper course to take WOuld
be to approach the owners of Private disused railway lines; the
following are & few of the nameg which have been furnished:-

1. ILlanelly (Carmarthern)
About 12 miles of single Track. Planty of Gradients and

Curves,
2. Carlisle, Hewcastde and Brempton. 15 tec 20 Miles of
. single Flat Track,
3. Gratna - Filling Factory.
A good run of Flat Track,
4, llarden to Tenterton - ¥Xent,
A good run of Ilat Track,
5. Rurness Line - Sidings.

lr, Charles Barron says thet I can have CGovernment
Flat Bottom Reil at £5 per ton, and that he would through
in the Spikes, to fix, free of charge.
3 Wiles of (26 1b per yard) Flat bottom Rails @ £5 Ton

tt‘.ll.lll.‘ﬂéﬁﬁee

Workslont At adecs Der Mile: = i e e s e oieisis
(A gang of 6 men @ 10/- per lan per Day should
lay 1 Mile in 3 days S

Leying 3 miles of lono-Tail € £9 per 1lile
£693.
jufelido _ =
Then the Nails are finished with they can be cut in
5 £t langths and sold as scrap at 2o 07 1o £6,.10.%0; pensEiont
co that it would only mran & matter of Cepital outlay for the
Demonstrations, after which time the bulk oI the Capital would be
rralised, assuming that Fish Flates can be usec (which means no
Pilot Wheels-) end thet I can got a Private owner to let me have
tha use of his line for nothing. . = It is here Wh?rn Sir ®mric
Gaédes might be of some use, becouse i7 he would give me an
introduction to & Private Owmner of & disused Railway TLine, it
mipht carry sufficient weight to accomplish this pnq, on the .
other hund these arrengements might be made 1n@pppngant1y of him,
the only advantege that I can see in intmrv?nW1ng-h1m at the
prrgent Stage is that it might be an asset if he became intsrested

at the outset. _
/‘E/Yours smr;‘rgy,

Trecing of 26 1b Fail (approximate Section)
Holling Friction Calceulations,
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d ~we: MAIDENHEAD, 297. | MEMORANDUM

Esfionn E. JOHNSON,
/" MAESCOURT, |
Captain B. Crossley limates,
MAIDENHEAD, | Zarklends,

REFERENCE. ASC OT s

BERKS. I /M,

Wed:7:Jun~: 82,

BRKS.

Degr Captuin Crossley legtes,

llany thanks for your lstter, LTfter the worst liotor
trip I ever hud in my life I landed back with the Fuselage,
but without the liartini on Sunday &t 5 p.m.,, after havine
spend 2% days and 2 nights on tha roed from laddon hera,

I did as you suggested and visited every Garage
at EKingston, but could not get a lagneto, so was compelled to
leave the Car at Sunbury llotor & Cycle Co., Sunbury Common,
while the ldggneto has gone to the B.,T.E. to have the armature
re-wound, I hired a lotor to get the Fuselage here from Sunbury
Common, The 200 H.P, Sunbeam arab Radistor and the Stand for
the "Hawk" "ngine are 8till in the llartini at Sunbury.

The anclosed letter from Rolls=Royecr Itd,, arrived
this morning. I am not guite sure what the migsing pipes are,
but if they cen supply them now I should be ~ntitled to deduct
the cost therrof from Drury lavin's account, I also enclose
2 pravious lettars from lolls~RHoyce, concerning bearer brackets,
and propoged call to examine "Hawk" Engine, Do not troubls,
howevar, about this matter if you are over busy Jjust now,

I cannot refer to the pipe work Drawing sent by Rolls~-
Royecr, 88 I 1eft this with you, I might add that to overcome
the difficulty of the large diameter Outer Track Wheels, Wwhich
in the case of the front Bogle interferes with the Aerofoils, I
propose using smaller Track Wheels all of the same size, and
introdueing Track Wheel Drive in addition, in order to get quick
accnleration with small Wheels, and facilitate starting on upward

Grudieonte if necesgsary,
For the Dash I heve purchased in addition to the
Inetrumente thereon, a Stop Watch and Inclinometer Lavel, also

Gradient Level, brgideg the Hadiator Thermometer,

The Fealage ig now in my Garage, and I am removing the
Joy Stick Geur, and suggest retuiling the Rudder Foot Bars

a



-'_'_,,,-/ 'Captein B, Crossley lieates, -2- Wed:7:Jun=:22,
/
e

' for the puspose of controlling the angle of incidence of the
anrofoils, If this cen be done it will save a lot of gear,

!

With kind regards to all,

Yours sincerely,

N0285 Letters from Rolls-Royoce dated lLisy 3lst, and the 1lst and
- 6th iustant.




ROLLS-ROYCE, LTD.

DERBY.

/ELEGRAMS:
JYCAR.DERBY.”

TELEPHONES:
RBY 1320 (6 LINES)

: . A | [
IGURQRUE;";: PLEASE June o o, 1‘] ﬂ,j,.
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ROLLS-ROYCE, LTD.

DERBY.

AMS:
JERBY.

IONES:
O (6 LIKRES)

vore """ D/BP/WH6/0G.
1st June, 1922.

Edmond E. Jommson Esq.,
Maescourt,
MAIDENHEAD,
Berks.

Desr Bir,

We beg to acknowledge recei;iro of your letter
1c;ftygs‘oerday's date, the contents of which we have duly
oted.

If at any time in the near future we happen
o have a mechanlc in the London district, we will
If on the other hand you

communicate with you again.
send a mefhanic specially, no

(=]

desire us at any time To
doubt you will let us know, and return the order form
which was submitted or the 25th ulto.

With regard to the bearer brazckets, we wrote
you fully regarding these yesterday.

Our quotation for supplying a copper piping
passing between the two half clips Lo the Sump will Dpe
submitted in the course of a day or s0.

Yours faithfully,

FOR AND ON BEHALF OF

ROLLS8-ROYCE, LIMITED
; ,@%Q/f\iu h&)%‘\({?’% fa?
I BEGREVARY™ Z/ o




ROLLS-ROYCE, LTD,

DERBY.
TELEGRAMS:
‘RYCAR.DERBY."

TELEPHONES;
ZREY1320 (6 LINES)

|\.’0URQZE:‘:—.1; PLEASE D/BP/Y”'—D‘ l/OG’o
3lst May, 1922.

Edmond E, Johnson Esq.,
Maescourt,
Maidenhead,
BERKS.

Dear oir,

Further to our letter of yesterday's date

: ; also in reply to yours of the Hth inst,
%%g’é{o% fﬁ% orm you bhat we have no Bearer Brackcts
in stock of the dimensions you require, and as shown on

the blue print which we are returning herewith.

If you desire us to mnufacture a set or

brackets of these dimensions, we are afzaid it would

ive matter, as it would mean
prove to e a VeIy SXRCCO. fing the brackets. You will
producincrgtand that we could not meke any promise of
also umeowing to the prevailing circumstances, and also
deliver%f that this 1is special work and would mean the
g?gp{;?;mon of entirely new drawings, and setting up the

machinery specially for the production of same,
Yours faithfully,

FOR AND ON BEHALF OF =

oyl Qe eOERE I 1vrT
}:U A e 7Y L-?If u'L-J LH.\QG—'E ED’,’T
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MA_-Q(?(}UENH‘ER%,. e S

- BERKS. 3/ B

Fri:23:Juna=22,

Doar Captein Crosslsy lirates,

The sccompanying lettsr from lirssrs LRolls-Royca
ILtd., has come to hand this morning, and I-enelose you
lattar and COrder to Massrs Rolls-Royce, and shall be glad
if you will be kind enough to -post same after filling in
The most conveniant time for their Representative to call
upon you,

I went to Sunbury yesterday to pick up my Car,
but was unable to do so owing to failures in the Tubrication
system, otherwiss I could 1lst you have the Stand for the
"Hawk" ®Bngine, as this is still in oy Car lying at the
Sunbury Common Garagse.

I alr-ady have an arrofoil mounted on the Fusalage
which cen be oparated ~ithar by hend from the Joy Stick, or
by foot from the Budder Foot Board, or both.

I propose us~ing & 2H.P. Ingpesction Car petrol
driven for the rear BSogis, however, I will not worry you
with any d-~tails Jjust now during Term time,

With best wisghes.

Yours sinceraly

For thn Rolls-Royce appointment 1 prAsume & Saturday
morning would suit you best.

EMUETEN 1, T~tt~r from Rolls-Foyee, Ltd., d

2, Lattar, Order I'orm and ‘stamprd addr
to Rolls-Hoyeén, Ltd.,

milway Gazetts Simplex adv,

“JUSTSO*
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'F’}mne: MAIDENHEAD, 297.

Epvonp E. JonNsON,
MAESCOURT,
MAIDENHEAD,

MEMORANDUM.

BERKS.

Captain B. Crossley illeat-s
3t . Bartholomew's Hospital,
LONDON ,
REFEREZNCE,
oY b s
J /M

Thur:29:Jdune: 22,

3

=t

Bear Captain Crossley lleates,

\ﬂ the 25rd 10 tant I forwarded you & lettar
from Rolls-Roye~ Ltd., gsking for an appointmsnt to inspect
"Howk"” Sngine, togather with sugg~sted r-ply, and stamped
Tnvelope addr~ssed to Messrs Folls-Loyce, anid I hope these
have reached you saf~ly.

I gn~ by this morning's Daily Mail that it is
possible that the Rolls-Royce asro Works is to b= clos~d
down, I am, ther-fors, anxious to g~t tha "Hawk! Wngine
gomplet~ before this takes place,

The Work Lllo.u the "LlS“!l;-ﬁ.{Tf" 18 '."L-L'nf"uﬁug, and it

2 - a2 Al
will soon be cover~d with Veneste 3 ply, O.m.M. thiclk.

In r~gard to the Bogies 1 am Qngoti:tiﬂg aith 2
Firms, The SimpleX Jorks, amsterdam, &nd Ths. Drewry Car CoO.
o = 12 v ™m ' »]

Ltd., 13, South rlace, B.U.2.

I am als nugwtldtlnn for the liono-Hail which I
propose +¢ ~rT~rt upon Sterl Joists. 4 also nrgposa using
DAuble Flanged Wheels for ths Mono-Rail Track Whoels,
r”""'f')r'._'L)lr_lFf :Jl‘th the Pilot Whe~ls, LLfl(:L in lilz_lcf’ ther~of
subs . .Idlar he~ls, which will make CO ontact on the
nw]r'g:dr uf tha Joist Fianges, qbnlla bounding take placn
when a spaad of 1CO0 M,.P.,H. is approal hed .

In rogurd to the Track I have alr-ady commnanc~d

Firs g 3 3 i) e g
\nzotiations with a view to r~tting in touen with one OT
othor of the following:-

puke of JL1+1."I'12u1Jﬂ “
rqguig of LondondarTT
of i}udﬂ””lJthﬂ

:’t:: tland.




Captain Crossley leaters.
a1l of whom own private Traucks on their

cusn I will, if convenisnt tc you, run over with tha
wooden stand for the "Hewk " Rngine,

[ hope to hav~ the liartini next week, in which

7ith brst wish-s,

Yours sincer~ly,

P.S. You will Dba pleased tO
has now, been finally aclept
9.C1laims through intact, 1i
sone through én a slimilar T
howavnr, still hangs fire,
53| ;

a

ol Thur:29: June: 22,




MEMORANDUM.

'Phone: MAIDENHEAD, 297.
2 . :
>

sEpmMmonp E. JoHNSON,
MA.ESCOURT’ , Captain B. Crosslry lirates,
MAIDENHEAD, ,

REFERENCE. _'_SUC’T [y

| =

BERKS. Jlf MY,
‘ pelnhnaralel
Bo0AD .

Thur:20: July:22.

Dear Ceptain Crossley lleates,

T ~nclose you copy of the proposed Claims for

the amarican fatent, the original Cleims 1.z2nd 2 haying
been abandoned and Clzims 1 to 5 taking their place.
You will see original Claims 1 a2nd 2 on Pags
9 of the accompanying Specification dated 26/9/21.

Pavierd Claimnms =
Ipacification dated 26/9/21,

‘dusTea®
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T In a monorail vehicle tha combination with the

body thereof of meuns for noutrulizing lataral forces acting
in a horizontal plans on mither side of said body when in
motion, said means comprising two aesrofoils or cambsars~d vanes
mount~d on verticel axes and arrangnd on either side of
Said body with their centr-~s of pregsure lying in ths trans-
Verse veartical and horizontal.pl@nes in which Iias the centre
adapted so as to vary -
of~gravity of sald~vehiele; said means being adapted to vary
the aagle of ineidence of each werc’”oil or cembered vene,
the angle of~incidencs of“erach asrcfoil or vambar~d vane
said meuns bheing controlled by lateral forces,
and being controlled by said lateral foross,

2 In'a monorail vehicle the combination with the
body ther~of of means for neutralizing latrral foreces acting
in a horizontal plana on sither side of said body When in
motion, ssid means comprising two asrofoils or cambarnd.
vanes mounte~d on vertical axzes -and arrangsd on sithar side of

5 e s SO iy aantre £ pregsurs lying ns~ar the
said body with their centres 0f pressur ying
trunsvarsa vertical and horizontal planss inwhich lies the

d adanpted so as 10 vary

~ntTa of pgravity of Baid vehicls, said means bsing adapted
the ungle of incidenca 0f each aercfoll or cumvered v.ie,

i i ! ? et 5 = =t =% > =
to'vary the angle of incidence of each arrofoll or cambered

g2id meuns being controllad by lateral forces,
von~ and being controlled by said latoral forces,

(4)

2 In & monorail vehicle, the combination with the

e

body thar~of of meuns for n~utralizing latsral forces acting

4 horizontal plans on eithar side of said hody when in

11l

id meuns comprising a plurality of aerofobls or

. de £ o .
norion, Bal

camberad vanes mountsd on verticel axes and arranged in

paire on either side of said body in such positions that The

=il




Fesultont centre of preossure liss in the trmunsverse vertical

el

and horizoantal planes in which 1ies tha centre of gravity

adapted s0 us to VaTy tha angle of 1n01dpnce
of said vshicele, scid mean§ being adabted t0 vary the sngls
of euch ¢nrof011 or cambered, suid means bnlng controlled
of incidencm of~rach a~rofoil or cambéred vans and being
by lateral forces. g
controllad by said lateral forces,

a

4, In a monorail vehicle the combination with th
body thar-of of means for noutralizing lat-ral forces
acting in-a horizontal plans on ~ither side of sald body
when in motion, sw«id means comprising a plurality of asro-

foils or cambere~d van~s mountad on vertical axsg and arrange

in pairs on either side of said body in such positiong that

the rasultant centre of preossurs lisas near the transversa

veartical and horizontal planesg in"which lies the cenfrs
aduptpd so as to vary the

of gfevity of Fai@ vehIcle, 5zid means brinf &dapted to

angle of incidenca 0of easch arrofoil or cambarad vane,

vary
said means being controllnd by lateral foroes.
bring controllsd by said lat~ral forces,

5. Tn a monorail vohicls the combination with the

body tharsof of a~rofoils or camberad vﬂnns_yivotally*

mounted on sapid body in substantially vertically planes,

means controllesd by the sprad of the vehicle for varying
- R 5, ) L - Can W“““‘nc' ‘.;_-1(1 Tf'lf'\-l"}_ﬂ .ao..__ d"—""

thes drpgres 0f The cambel of said vanes, and means I
s : T : =3 s = o
tarmining on which side of a nentral plans the camber of

- . ot A TR T e SR | 7 ety 1 (o
~ach vane shall be varied, saild s~conc mention~d moans being

v L1 o 440
ra~#"f1iru by lateral forcns

5} In o monorail vohicla, the combination with the

rof'oils or cambsared vanecs pivotully

thr angle of 1 neidrntfa of rafhl accrofoil - or vamberad vane an



lying in or near the trunsverss vertical and horizontal
planas in which 1ieg the center of gravity of the vohicle,

= AT 1)

o o - ! ap ot - 1= - SR : T
a sarvo-motor comnmcted with said aerofoils or vanas for

3 vendulum adapted

- 41 pel -
af1@~» TheYeOl T

(@]

affeacting a changs of ineci

ol

wid~r the influernce of centrifugel avtion to control said

-

R
toad

s~rvo-motor, an auxiliary servo-motor, adeptesd When opars

1 = o o
ionn~d s~rvo-motor, and

to0 modify the action’of th~' Tirst men
a p~nnant onarable under the influesnce of lateral wind

pressure to control said suxiliary servo-motor.

Thir: In & monorail vehigle, the combination with the

body there~of, of asrofoils or cambrred vanes pivotally mount-

~d thareon, said vanes being so constructed that the' cambar

tharrof may be varied to one side or the othar of a neutral

position, s~rvo-motors for varying the camber of said vanes
A4 H ~

matically controlling.

the amount of cambar according to the gperd of the vehicle,

th~ diaphragm in said chamber being controlled by air

srmrgsurs exerted thareon, through tubes connected with

on £ . co0dd
O~ O1I - B&lQ

<

cnid chambsr on each side of the disphragnm,

tubes being provided with & cowl, substantially as described,—
o

monorail vnhicle, the combination with

e In a
i - % 2 0 - o A - 1
the body portion therrof, of & plurality of arrofoils or

rambar~d vanes, mount~d on vortical axes, S“TVO—mOfOTS for

cimultansously varying the angle of incidenco ol said vunes,
o il dl bisd VLo LY Ve d Y t :

for simultaneously varying the comber of sald

d means for automatically controlling the operation

)




of said sarvomotors in accordancs with lat-ral pressure= of
wind or centrifugal action on said monorail body to counter-
act the effect ther-~of.

9. Ih a monorail vehicla, the combination with the
body portion thereof, of a plurality of serofoils Or cam-
brred vanes, means for mounting said vunes for varying the
angle of incidence ther-of, means for varying the camber of
said vanes on ~ither side of & neoutral position, servo-
motors for controlling the angle of incidencs and camber
rrgpactivaly and meens automatically controlled by lataral
wind pressur~ and centrifugal action for controlling the
action of said Sﬂrvo—motérs, gaid servo-motor for varying

+hs cambers 0f the vanes being also controlled by the spe-d .

of the vehicle.
10. Improvaed means for stabilizing moving bodies as

claimed in Claim 2, wher~in the variation ol the angls of

incidrnc~ of the arrofoils or cambrr~d vanesg is effected by

means constructed, arranged, and adapted to oprrate

substantially as her-~inbefore gnt forth with r~frrence to

Figures 1, 2, 4, 5 and 6 of the accompanying drawing,

Tk Improved means for stabilizing moving bodi~s as

claimed in Claim 2, wWher~in the variation of the camber of

+ha inrofoils or. cambered vanes is effected by means con-

structed, arranged, and adapted to operate substantially

g hareinbafora set forth with rafereace to Figures 1, 2,3 and

7 of the sccompanying drawings,

- 4




12, A monorsil vehicle constructed and arrenged

substantiglly £mx os and for the purpoéns hereinbefors set
forth with reference to the sccompanying drawings.

15. 1ieons for varyilog t+ha cambar of the wing of an air-
araft, comprising & crank movable in one or mor~ slotted
blocks secursd tO the walls of & wing, gaid crank Dbeing
operated DY a.snrvo~motor, which is controlled by movement
of & diaphragm in & chambar inTO which chaﬁbor open. 00 opposite
gidas of the diaphrapgnm two forwardly projnc{ing tubes the Oopen

~nd of onn of which is covered Dy & gowl, substantially &8

gnt Zorth.



‘Phone: MAIDENHEAD, 297.

MEMORANDUM.

Apmond E. JomHNSON,
MAESCOURT’ Captain B. Crosgley lleaters,
M AIDENHEAD, Tarkland s,
BERKS. o 1 s

Mon:7:Alig:"22,

BRRES .

Dear Captain Crossley lLirates,

I enclose copy of revised American Claims 1 to 13
togethar with copy of suggestad Teply to Clark, which I
ghall not post until I see you.

Hope to call to-morrow, Tuesday afternoon as
arrang~d with you on the phonw,

Yours sincerely,

Copy of Revised American Claims,
Copy of re~ply to A.M, & m, Clark,




(COPY)

Yagsrs AM, & Wm, Clark,
British, Forsigm 4~Colonial
Pat~nt aAgents;”
5% & 64, Chancesry lan @

—

pas |

J/ui, LONDON . W.C.2

« O

Tumsg:8: Augill,

= U.S. application Ser., Ho.b516217.
— — —

—

-

Drar 8irs,

-  “your 1&8ttsr of the 1lst instant~a¥rrivef during
my abgenc~ in tH~ north of "“npland, henen thnr delay in
replying to sanma,

<111 the words ™means ad@pted” be sutficient to
satisfy the "xaminer thut the angle oI incidence cun be
controlled by hand? This remark applirs to Claims 1, =,
3 and 4

— —t —

Cteim 9 should be changed to Claim 10 , a™n~w
Claim~9 insertnrd to Ambody the control by hand, somsthing
to the Tollowing effrct:-

- — —

Neow Cledim 9. ™In a momforail v%hicle the combimation wTth
The body th-rrof of a~rofoils or camber~d vanes
pivotally moufit~d on cald Dbody in sub&taffitisIly
vertical planms, me@ns for varying the degran
(by-rungyof the rumbier of sald vanas sccortine to
ths gpnnlt of the veohicle, and means for reveorging
t+he gamber of rach vane by hend.”™

-

01d Cluinm 1C should be subdivided into 2 Claims.
Waw Claim 11. "lying in thr trEnsv¥arse vortical and
e horizontal plunas ote.,”

ot Claim. 12, "lying neaal the~transverse varticul and
K . horizontal planas ote,,™
On Pagr 5 the word "wing" I preoume shounld be
Wind ",
Yours faithfully,
490« Claime 1 Tto 13,



Draft of American Claims, August lst, 1922,

L In a monorail vehicle the combination with the

body ther~of of mezns for noutralizing lateral forces acting
on r~ither sid~ of said body when in motion, said means being
adapted to exert in a horizontsl plane on aither side of ssid
body when in motidn, forces opposed to said leteral forces, said

means comprising two aerofoils or cambrr~d vanes mounted on
varticsl axee and arranged on erither side of said body with
their centres of pressure lying in the transverse verticel

and horizontal planes in which liss the centre of gravity of

said vehicle, and mezns adaptndf;o vary the angle of incidence

-\.Q
\

f

¥
.
-

of ~zch anmrofoil or cambared vane,

2, In a monorail vehicle the combination with the
body ther~of of means for neutralizing lateral forces acting
on either side of said body when in motion, seid means belng
edapted to exert in a horizontal plane on either side of
said body when in motion, foress opposed to said lateral
forces, said means comprising two a~rofoils or cambarad vanes
mounted on vortical axes and arranged on either side of
said body with their centrss of pressure lying near the trans-
vargs vertical and horizontal planes in which lirs thea centrs

of gravity.of said vehicle, and means adgptnq to vary the angla

of incidencs of mach arrofoil or cambered vane,

3. In & monorail vehicle the combination with the

body thernof of means for nsutralizing lateral forces acting

on ~ither side of said body when in motion, said means being

adapted to ezert in a horizontal plane on rither side of said

body when in motion, forces opposed to said lateral foren~s, said

ENCLOSURE 1.
N? 372

“ausTsO"




megns comprising a plurality of a~rofoils or cambered vanes
mount~d on vertical axes and arranged in pairs on either side
of said body in such positions that the resultant centre of
pressurea lins in the transvers~ verticzel and horizontal planes
in which lies the centre of grevity of said vehicle, and means

adaptadfto vary the angle of incidence of each arrofoil

or cambered vane,

4, In & monorail vehicle the combination with tha
body ther~of of mrans for neutralizing lateral forc~s acting
on ~ither side of seid body when in motion, seid means
bring adapted to exert in a horizontal plane on either side
of said body when in motion, forces opposed to said lateral
forems, sald means comprising a plurality of arrofoils or
cumbared vanss mounted on varticel axes and arranged in pairs
on either side of said body in such positions that the
rnsultent centre of pressure lies near the transverse
vortical and horizontal planes in whichk limg the centre of
gravity of said vahicle, and means adaptnq/to vary the angle
of incidence of ~ach anrrofoil éfrcambnrnd;vann.

Ha Tn & monorail vehicle the combingtion with the

body ther~of of mezns foOT neutralizing lateral forces

acting on either side of said body when in motion, seid

means being adapted to exert in a horizontal plane oOn

~rither side of said body when 1n motion, for—-ces opposed
to said lateral forcos, said means comprising two aerofoils

~d on vertical ax~s and arranged on

or cambar~d van~s mount
~rither sidr of said body with thelr contrrs of pressur~ lying
2,




in the transverss vertical and horizontal planes in which lies
the centrs~ of gravity of said vehicle, and means controlled
by said latesral foreces and adapted to vary the angle of
incidence of esach arrofoil or camberaed vane.
6. In & monorail vehicle the combination with tha
body thar~of of means for neutralizing lateral forces acting
on ~ithar side of said body when in motion, said means being
adapted to eznrt in a horizontal plane on either gide of saild
body when in motion, forces opposed to said lateral forces, gaid
means comprising two arrofoils or cambared can~s mounted on
vartical axes and arranged on either side of said body with
their centres of pressure lying near the transverse vertical
and horizontal planes in which lies the centra of gravity
of said vehicle, and means controlled by said lateral
forcrs and adapted to vary the angle of incidence of

~rach a~rofoil or cambared vane,

fh~ In a monorail vehiele the combination with the

body therrof of means for neutralizing lateral forces acting

on ~ither side of said body when in motion, said mrans being
adapted to exert in a horizontal plane on either side of

said body whan in motion, forcns opposed to said lateral
forens, said means comprising a plurality of aerofoils or
cambared vanes mounted on vartical axes and arranged in
pairs on either side of said body in such positions that
the rTesultant centre of pressure liss in the transverse ver-

tical and horizontal planes in which 1liss the centre of

and meens controlled by sald lateral

pravity of said vehicle,
De

SRR



forcrs and adaptrd to vary the angle of incidenc~ of nach
a~rofoil or cambered vane,
10 Inh monorail vehicle the combination with the

body thnrnof of mrans for neutralizing lateral forces acting
on ~ither side of said body when in motion, saeid means being
adapted to az~rt in a horizontal plann on nither side of
said body when in motion, forces opposed to said Is teral
forece~s, said mrans comprising a plurality of a~rofoils or
camberad vanes mounted on vertical ax~s and arranged in pairs
on either side of said body in such positions that the resul-
tant centrr of pressure lies near the transverse vartical and
horizontal planes in which lies the centre of gravity of said
vehicle, and means controlledé by said lateral forces and
adapted to vary the angle of incidence of rach aerofoil or
cambrred vane,

9. In a monorail vahicls the combination with the
body tharsof of aerrofoils or cambsrsd vanes pivotally mountnsd
on said body in substantially vertical planes, means con-
trolled by the speed of the vehicle for varying the degree
of the camber of said vanes, and means for determining
on which sid» of a neutral plans the cambar of ~ach wvane

shall br varied, said se~cond mrntioned means being cpntrollnd

o A A Y .

by lateral forc-s,
10, In a monorail vohielr, the combination with

tha body ther-~of, of anrofoils or cambered vanes pivotally
mount~d onbaid body, the centres of pressure of said

vansg lying 1n£or near/the transverse vertical and horizontal

;f‘. 2
,‘




Plan~s in which 1lias the coentre of gravity of thn vahicla,
& servo-motor connectead with said anrofoils or wvanes for
effrcting a change of incidence thersof, a pendulum
adapted under the influence of centrifugal action to con-
trol said servo-motor, and auxiliary servo-motor, adapted when
oprraterd to modify the action of the first montioned s~rvo-
motor, and a pemmant operable undsr the influence of
lat~ral wind pressur~ to control said auxiliary sarvo-motor.
] Ega monorsil vehicle, the combination with the
body therrof, of arrofoils or cambered vanes pivotally mounted
thereon, said vanes being so constructed that the camber
ther~of may be varied to one side or the other of a neutral
position, servo-motors for varying the camber of said vanes
and a diaphragm chamber for automaticzlly controlling the
amount of camber according to the speed of the vehicle, the
diaphragm in said chamber being controlled by air pressure
sxerterd ther~on, through tubes connect~d with said chamber
on ~ach sid~ of the diaphragm, one of said tubes being pro-

vidrd with a cowl, substantielly as described.

2, In 2 monorail vehicle, the combination with the

body portion thereof, of a plurality of aerrofoils or cambered

van~g, mounted on vertical axes, servo-motors for simultan-
rously varying the angle of incidence of said vanrs,
garvo-motors for simultan~uosly varying the cembar of said

vanrs gnd means for automatically controlling the operration

of said gervo-motors in accordance with leteral prassurag

/.
({f— of wir?(or centrifupal action on said monoruil body to
/ 5. :



counteract the affagt ther-of,
135 In a monoraii Vehicla, tha combination with the
body portion ther~of, of g Plurality of anrrofoilg or cambarad
vanes, mrans for mounting szid vanes for varying the angla
of incidenca ther~of, means for varying the camber of ssig
vanas on ~ither side of a neutral position, servo-motors
for controlling the angle of incidence and camber ragspective-
ly and meens automatically controlled by lateral wind
pr~ssure and centrifugal action for controlling the action

of said servo-motors, sald servo-motor for varying the

cambers of the vanes being also contollled by the sprad of

the vehicle,



"Epmonp E, JOHNSON,
MAESCOURT.
MAIDENHEAD,
BERKsS.

e S S e o |

MEMORANDUM.

Captain B, Crogsley degteg,
C/o Mrs. Sears,

Collingtraa Brange,

REFERENCE,

I/, COLLINGTRR,

Friill:Aup:22, Nr.Northampton,

Dear Captain Crogslay lratng,

I ~nclos~ copy of lettar rrceivad from linssrs,

Rolls-Royeca Ltd., and hope to
sAmr What can br done about & ¢

“ngine,

g0 to lipddon naxt waak to
rankcagse for the "Hawk"

I
"Punch!is quite fit and very fond of the ¥ids.
I have made up a bed for him in the Cow-shad wharae ha

8learps at night,

With kind regards to all,

“URTS o

Yours sincernly,

Copy of lattsr from Rolls-Royce datad the Sth instant,



(C 0 P Y)
Rolls-Royce, Ltd.,

8th August 1922.
D/L14/B8.8.22.
9dmond E. Johnson Esq.,
Maesaourt,
Maid~nhead,
BRRKS.

Dear Sir, re Bngine 1 Hawk 168.

With r~ference to the above mentioned engine which
ig at our Vorks, We Deg to giees you below nstimate for the
necagsary work.

(1) Stripping down engine to the stage in
which it was seen by you on the
Brd instant..l.......-.“..l....-'.... 17. 7-

(2) Parts necessary to complete the engine
to our general arrangement drawing
with the exception of rapine feet
(also sxcluding replacing the top helf
of crankcase which is crackrd.cscecenes £3, 14, 5.

(3) Furtber stripping dovn of engine to
anable new crankcese to be fitted,
shonld it be ~ossibla for youto
Obt&in ODR..,,........;.---o--......-. £l- 6- 5.

(4) Re-nrncting engine, ineluding fitting
of new crankcesa (to be supplind by
you) including f£itting of the new parts
rﬁfﬂrrpd tO in itﬁm (2)-..---00..-..00- £6| 10 0.

£]:L| 191! 5!

With r~gerd to item No. (2), the parts to be
gupplied ar~ as shown in the attached list, some oOf which
have already been gsprcially made when We wars endegvouring
to complete thae work on the engine by the 3Td ingtant. The,
1ist does not, of course, includes & new top QJalf crankcese
apg wa understend you arn endravouring to prooure one WlsawWhere,

NCLOSURE

0311

FAUNTE O™




=908

Concmrning item Fo. (4) nothing is includ~d for
att~mpting to patch up or wesld the axisting crankchanber, as
wr strongly deprecete any such precedure, but our astimate~ $s
mad~ on the understending that we shaell be supplied with a
new crankcase or one that is egqual to naw and which can be
fitted as though it wer~ & naw ona without entailing any
axtra labour,

We trust you will be fortunate ~nough to obtain a
suitable crunkcase as We have no pattern and consequently to
manufacturs one would be out of the question.

Our estimate does not procide for any running or
t~sting of tha engine after re-erecting.

Tarms:~ Net cash befora rh-dnlivéry of engine
from our Works.

Priens do not include derlivery.

W~ onclose an order form hereowith which kindly
sign and r~turn to us, for which we beg to thank you in
anticipation.

We ara,
Yours faithfully,

For and on behalf of
ROLILS-ROYCE. LTD.,

(spd) John Dalooze.
S~er~tary.



PARTS MISSING.

(¢ 0P Y)

1 HAVK 168,

-

Oranrr No. 91988,

QTy, Piren HNo, Description,

1 B9453. Suction Pipe with Branch, £9366.

2 £20448 Rubbers.

4, §1C107 Clips

4, B 7532 Packings.

4, L 6336, Bolts,

4, Z 6333 Nuts.

1, E 8521, Pipe

1. 7498 Washer,

5 X210, Bolts.

2. 4407 leghars,

2. X4508 do, -

2 K4310, Nuts,

2 E1vez. Chersehead screw for weter Pipe
Bracket.

2. ¥4003. luts for Water Pipe Bracket,

XL K5403. Washers for Water Pipe Bracket.

o ¥4401, lasher =5 M 5y ok

13 fent. Priming tfipe with nuts and nipples

ik, §10747 Cap. %

% B10749 Nut )for low pressure 0il pipe.

e K4404. lasher)

11 U1440. Nut.

1k ¥F4331, Hippla.

1% m7545. Nut for 0il Filter,

% 7646, Nipples for 0il Filter,




v =Be 5
1l n7547 Tut for Pump.)
s TRER " Evs48 Nippla. >
1. C.H. Throttle Stop screw and nut.
Al Throttle covpf'scrnw.
il - ligin Jet and éilot Jat (200 c.c.)
- 711036  Control Rod. )| i
_TE11953." © 0 3 Jaw. ;
_E9194., Jaw. )
E4307 Nuts. '%
- K6507, Pins. i
. K4602. Pins, )

‘ Todge Termingl Nut.
- 2 scrows missing from magneto,

¥ 4331. Tipple )
L L mU1ap s T e Ry
i o 7144, Eub Lock Plate,
E 5969 Nuts.
E20447 Rubbers.
el B20448, Fubbers,
12 e £18632/3 Clips and Yackings.
2e 510107, b Clips.
23 E 75632, Packings. 5
15. E 6336, Bolts,
qid: E 6333 Nuts.

7622 Washers.

=
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‘Phone: MALI
;. DENHEAD, 297. MEMORANDUM.

» EpMond E. Jonnson,
MAESCOURT, . (aaptain B. Crosslay lratas,
MAIDENHEAD, Larklands,
ASCOT,
BERKS. =y | . SN

Sat:8:8ept:88..

Drar Captuin Crossley lleates,

I have had some very inter~sting discussionswith
a Mr, Williams of Windsor. Hr was a pilot during the
War and afterwards a designer at Farnborough; in addition
to this he has Failway ~xperience, and is at presse~nt
~mployed &as .a Drsipnar for FPet~rs of Slough.

I ~neclosr you copies of £ lettrrs which have
passrd beatweern us.

kir, Williams has modified his vi~ws about the
substitution of "levators for the second Bogie, but he still
maintains that the controls of the Aerofoils should act
dirnctly from the Vehicle itself, both for Centrifupgal Force
and Side Wind, snd by so doing the Pennant would bs dispensed
with. Ha further suggeste that the Servo-motors should
control the Aerofoils by 0il pressurs, thus dispensing with

gears.

Ur, Williams dated the 17th.ultimo,

I may say that so faer as the Demonstration
Vrhiclas is concerned, I propose dispensing with both the
Bogins and substituting an under-frame with e fixed Wheol
bas~s of 6' 9", by so doing I reéuce the number of Wheels
carrying the Vehiecle to one bhalf; this will make & consider-
gbla r~duction in the weight,.

rtter from llr, Williams dated the 26th ultimo.

Then you r-~turn from your holidays I should like
to try and arrange for you to have a discussion with Nr.

Williams.
Hoping you will have all had a pleasent holiday.

Copy of 1lnttsar to

Copy of 1

"Puneh" is quite f£it; he has, however, run the
1aga off ths "Bella Vista" dog..

o
"
R
n
=)
2

Yours ginceraly




(lef ol g
48, CQuaens Rosd,
WVINDSOR,
26-8-22,

Desar Mr, Johmson,

I was very pleased to receive your latter, follow-
ing my visgit to you, touching upon my sugpestions of doing
away with the nacegsity of a so~cond bogia in comnection with
your liono-Rail, and I repret not having written you befora
this; but I wanted to rezd carofully through your -
spacification before doing so, I have since thoughtovar
this suggrstion I made to you &mnd have also come to the
conclusion thaet the adventage gained, if any, would not
compensgte for the many obstacles that would arise in trying
to maintain, horizontally, the vehicla upon on" bogia,

In your latter you puf forwara Seyaral roasons
againgt this theory but I fail to agre~ with some of thrm which
I will mention lat~r, But in my opinion, the chief roason
against the single bogie is the stearing of the vohicln,
4t spred, the vehicle would not follow its rall truck without
this guidance from its rail, a8suming this one bogins
schrme is a proposition, you put forward your reason of
insufficient Propeller clearances and the snormous additional
friction upon the Pilot wheels as ageinst a second bogie,
liy contention is, that if these fore and aft ~levators were
s~nsitive and would maintain the v~hicls horizontally, thers
would b~ no pregsure upon the Pilot whenls because as soogﬁs
the vehicle had & tendency to divert from this horigontal
path, the rleavators would immadiately right it, Again you
say that the rosistance offerad by tha ~leavators would
axcead thr friction of a s~cond bogpie, I might put forward
the same argument against your mono-rail, that the r~sigtances
offsrrd by the ierofoils is grrater than the friction incurred
by running a similar vehicla, weight and bogiss on a twin

track,

I have read your specification and found the reading
very interesting but I cannot determine how you make allow-
ances for the centrifugal foreces acting upon pendulum snd
the corrnct use of the pennant. Do I gather that the
pennant compensates for sids winds, »te,? ffould not these
gide winds be corrected by the pendulum, for if & cortain
centrifugal foree caused the vehicle to lean from the vertical
end an additicnal side wind force in the gume direction would
only ceuse the veahicle to diverge gtill mor~, Oor assuming
tha sid~ wind ~qualled the centrifugal forees the vartical

would b~ maintained, ¢

JUuSTLO®
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I shall ba Very pleased to make
I can arrange withar Wrd, or Friday rVvening

~ek = ~ither hare at my rooms or at your addresg,
°Ver 1s mor~ convenient for you,

with you,
this w
which

an appointment

Yours faithfully,

(sgd) 6. Williams,



(CoPy)

G. Williams, n8q.,
48, Queens Road,
WINMDSOR,
I/,
Thur:l7:aug:22.

Dear Mr, Williams,

In refaranca to your call hears lgst night and
your suggnstion to mount the llono-Rail Vehicle on & singla
Bogia by instelling Tlevators, I have coma to tha conelugion
that this would bae impracticabls for o rrasons,

In the first placs thera is only a small clearanen
811ownd betwesn tha Mono-Rail and the tips of tha Propsallar,
cons~quently if tha nose wara tilted vory slightly, tha
Proprllar would b~ smash~d to atoms,

In tha gacond placs any fora gng aft tilting woulg
cr~ata snormous friction on the Pilot Wheals, To guard
against this would mesn installing Track vhgp%p forebnd aft e TS
of the centrs Bogie, tha addition of sucH ghar® would be - :
tantamount to adding the sacond Bogie, apart from thega
considerations I feel confident that the Begistancs 0ffarag
by the mlavators would bs considsrably greatar than the
additional Resistance of tha Rolling Friction offerag by the

second Bogie,

assuming it took 100 H.P, to davelop 100 M,P.H,
on a 1 ton Vehicla, of this under 1% H.P. would be obsorbed
in Rolling Frietion when employing 2 Bogies, the remgining
98,5 H.P., Weing obsorbed by Air Resistanca gna air Propallesr

transmission losses, so that at high Sprad8 Rolling Frietion
is almost nnepligable; it is only at low spnads, particularly
starting, that Rolling Friction counts,

tha tractive affort in _
end 3all or Roller Bearings raduc~ this item very considerably,

For instance it takes 7 men to push on level track
a 27 ton Coach fitted with ordinary Bearings, whersas with
Roller Learings ons man can push the same Coach,

I hava to thank you for your suggegtion, and hoping
to hav~ the plragurs of Seeing you apain bafors long,
Yours faithfully,
(spd) %dmond B, Johnsen,
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4 Hc?qdaille Hydraulic Sus
Va fitted to the following cars:—

g H.M. Queen Alexandra’s Daimler
H.R.H. The Prince of Wales’s Rolls
H.R.H.

H.R.H,
H.R.H. Princess Beatrice’s Lancia

HoUDAILLE

The only known method or
Autematically edapling Mator
Cor Springs fo the varying
conditions of road surfacés. e
Add 255 fo the lite of Tyres

by slways beeping  the Wheels on

”‘D’dﬂ/Ds

Royce

The Duke of York's Armstrong Siddeley
H.R.H. Prince Henry’s Armstrong Siddeley
The Duke of Connaught’s Daimler

Sole British f

IE

pensions have been recently
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HOUDAILLE- PHONE-LONDON.
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HYDRAULIC SUSPENSIONS
MOTOR CARS,
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Offices and Show Rooms [\ )~

41,New Bond Streel. LONDON.W. 1.
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ord October.l922.
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Replying to your enquiry of yesterday's date we cunclose
full desckriptive Catalogue of the Hondaille Hydrsulic Suspensio
which you will observe that assuming the vehicle running on &
P e “ om =] yich are not 00 oty fe +7 Honde 'i—'ﬁ-'(“' \ Ou-"d
=81 nas SpPpringsg whicn are 10t oo 8 G1lLl, Lhdc noua&alliles 1\ =
nerfectly efficient.as deseribed .on a vehicle rumning on such
perledctly @iriicient,as Ao eL ou LU = alcle runniog N
- - < SR inat +he aame asa the hico
at 120 nmiles an hour, or even more, just the same as the big
00 H.+. Benz car travelling at nearly 130 Mep.hs over the Track
ooklands was described by ite Driver, lr, “ornsted, several
- - - ;1 = ‘ 4- T e
8go0 1In a leftter to us as being as comfortable as Lram on
- 4. . 2 - = u 1 £ = = Te w4 4} T 1dai leg
8, alinough inecapable of holding the Track without Houdailles,
miles an hour. Ve elieve you will thoroughly erasn the guvet
d {d k o \ i LIJOXO ety ule‘-i-'l) "-‘4’6 Hyou

[

even
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Add 25 to the ljfe of Fyres
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Replying to your enquiry of yesterday's dat

you full descriptive Catalogue of the Boudaille Hydrsulic Suspensions,

from vhich you will observe that assuming the vehicle running on

s - AT o o SR SR JE AN ailles vionld
Mono-rail has springs which are not too stiff, the Houdailles would
be perfectly efficient,as deseribed ,on 2 vehicle rumning on such

o

rail at 120 miles an hour, or even more, just the same as the big
nearly 130 m.p.h. over the Track
rnsted, several

comfortable as & tram on

- )
BT e o, s 29 e
sLer i, O us as DE -L.A'L; a8 comit

incapahle of holding the Track without Houdallles, even
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/ J/MU llessrs The Houduille
Fydraulic Sugpension Co,,ILtd.,

Drar Sirs, MOTOR 4DV,
I Bave seen your advertisement in the
abovn, cleiming "Wheal Bouncing "liminat~d" It
your appliance wnra incorporated upon a Vohicln
running upon a lono- Rail, would bounding be still
eliminated at 100 to~120 M.P.H. Th~ wripht of the
Vehicle would be approximately 1 ton to 25 cwts, and
thar~ would be 2 Track Wheels provided with steal
tr~ads and doubl~ flanges. The powrr, namely,
100 H.P, Is large in proportion to ths woight,

h~ne~ thr fear of bounding.
Yours faithfully,

(ggd) "dmond @, Johnson,
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FRONT & BACK Axles

Tre OnLy KnowN MEeTHOD oF AuToMaTICALLY ADAPTING Motor Car
SprINGS TO THE VARYING CoNDITIONS OF ROAD SURFACES.

Descriptive Catalogue [

With Complete Fitting Instructions.

THE HOUDAILLE HYDRAULIC
SUSPENSION COMPANY LTD.

41 NEW BOND STREET, LONDON, W.1.
& ] \:f;

'Phone— Wires—
“HoupaILLE, ProNE, LonpoN "

MAaYFAIR 6267
WHEEL BOUNCING ELIMINATED
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[

UST as the Hydraulic Buffer is the only means of smoothly
checking the recoil of modern guns, so are the HOUDAILLE

PATENT HYDRAULIC SUSPENSIONS the only means of

progressively checking the recoil of car springs—
be they cantilever or any other type—thus preventing their rebound,
which causes road shocks, skidding, and danger when driving even

moderately fast.

There is only one Model, but it is assembled in three ways for
convenience in ﬁtting to any car—small or ]arge, as follows :

(1) for bolting to Chassis (back or front) and coupling up with
axle.

(2) for bolting to a bracket attached to Axle (back or front)
with vertical bolt lugs and coupling up with chassis.

(3) as (2) but with horizontal bolt lugs.

Note : Axle type must not be bolted to chassis, nor chassis type to
axle or the action will be reversed and the Houdailles will

be checking compression instead of recoil.

THE TYRES CLING TO THE ROAD

\

\?5 of lever %

WHEEL BOUNCING ELIMINATED

Chass{s Frame

Axle Type.

Concerning

SHOCK ABSORBERS

Essential facts which must be embodied in a perfect Shock Absorber.

N these days, Shock Absorbers are devices as well-known and appreciated as

the Magneto or Electric Starting and Lighting Sets.
W hat constitutes a good Shock Absorber 2

For a Shock Absorber to fulfil the conditions for which it is intended —

(1) It must only check the action of the Car Springs during their recoil, without

checking their previous compression, so as to leave them as flexible as possible in

order to absorb the initial road shock that is given to the Springs. (Checking compres-

sion stiffens the Springs.)

(2) It must act progressively, viz., in relation to the continually changing force of the

rebound of the Car Springs, which can be done by no other means than Hydraulics,
viz., the quicker or slower passage of Oil through valves (neither spring nor friction type
Shock Absorbers can possibly do this).

(3) It must be capable of valve adjustment by hand, so as to set it easily to
accurately check the force of the recoil of the springs of any car to which it is fitted,
without such adjustment being capable of variation excepting at will.

(4) Its efficiency must not be capable of variation, otherwise constant adjustment
will be necessary to take up wear (as in the case of spring or friction types).

(5) Since the foregoing advantages are only obtainable by Hydraulics, means
must be provided for preventing air (which is compressible, whereas oil is not) from
entering the working chamber, which can only be done by a reserve supply of Oil (auto-
matic recuperation) being embodied in its design. (This is a Houdaille master patent.)

THE HOUDAILLE PATENT HYDRAULIC SUSPENSIONS (SHOCK AND

RECOIL ABSORBERS FOR THE FRONT AND BACK OF ALL CARS) ARE

THE ONLY SHOCK ABSORBERS WHICH EMBODY ALL OF THESE

ABSOLUTELY NECESSARY ESSENTIALS AND THEY HAVE HELD THE
FIELD FOR ELEVEN YEARS.

WHEEL BOUNCING ELIMINATED
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Only One Moving Part.

The sectional drawings inside next sheet show how the Houdaille Suspensions are made
and how they work. It will be observed that there is only one moving part, viz., the
rotating Impellor, which is constantly in Oil, thus wear is negligible. The fitting in-
structions (see further on) must be carefully adhered to, as fitting at incorrect angles
may lead to the Rotating Impellor impinging on the stationary Reacting Member and
damaging it. All parts are made of special steel. The Liquid—ox Hydraulic
Medium—employed, is Castor Oil, the density of which does not vary with
changes of temperature Thus, their efficiency never varies. Use nothing

else for refilling the recuperator.

Recuperation.
The Recuperator Chamber should be refilled with Castor Oil after running every

3,000 to 4,000 miles. No other attention is required beyond a little grease occasionally

in the ball joints.

Adjustment.

The efficiency of the Houdaille Hydraulic Suspensions never varies, because the Castor
Oil with which they are filled remains of the same density in hot or cold weather
Anyone can adjust the Regulating Valve on a short road test so as to correctly check the

recoil of the Springs of any car—small or large—to which they are fitted

Appreciation.

Vast numbers of Cars have, during the last eleven years, been fitted with the Houdaille
Hydraulic Suspensions throughout the world, and they are part of the Works

equipment of a large number of the highest class cars.

Houdaille Hydraulic S . )
e € Suspensions are manufactured in England, France,

The Company reserve the right to make such alterations In the specification as they
may from time to time deem desirable.

WHEEL BOUNCING ELIMINATED
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See Inslde between’
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THE TYRES CLING TO THE ROAD

Houdailles are not only a Necessity—
they are an Investment.

EPITOMISED ADVANTAGES FROM FITTING A SET OF HOUDAILLES
TO ANY CAR, SMALL OR LARGE.-

THEIR EFFICIENCY NEVER VARIES, anp THE HyprauLic Mepium Emprovep BN CASTOR OIL,

REMAINS OF THE SAME DENSITY IN SPITE OF VARIATIONS OF TEMPERATURE.
THEY ABSORB ROAD SHOCKS anp PREVENT BoDY-SWAY AND SKIDDING.

INCREASED COMFORT IN DRIVING, pue T0 DAMPING OUT THE Unpue Resounp oF THE CAR SPRINGS.

FULL FLEXIBILITY OF THE CAR SPRINGS RETAINED, ONLY THEIR Excessive RECOIL, WHICH IS THE CAUSE

OF SHOCKS, ETC., BEING DAMPED Down.

WEAR OF TYRES LARGELY REDUCED s THEY ARE CAUSED TO CriNG To THE Roap AnD Rorr Over

INEQUALITIES INSTEAD OF BOUNCING AND DITHERING.

DAMAGE causep BY Roap Stocks To ENGINE, CHassis AND Bopywork 1s ELIMINATED.

ABSENCE OF ANY FATIGUE TO THE DRIVER arter A Long RuN, SINCE No VIBRATION IS TRANS-
MITTED THROUGH THE STEERING CoLUMN, AND FRONT WHEELS ARE PREVENTED FROM DerLECTING ON RoucH

" Roaps.

SPEED NEED NOT BE REDUCED on Rouct RoAps OVER WHICH ONE CAN Drive Fast, waiLst HoLDING THE.
StEERING WHEEL AS LIGHTLY As ON SMooTH Roaps. ;

NO ATTENTION REQUIRED BeYOND REFILLING THE RECUPERATOR AFTER EACH 4,000 MiLES RUNNING, WITH

CASTOR OIL, AND OcCASIONALLY PUTTING SOME GREASE INTO THE BALL JOINTS.

VALVES ADJUSTABLE BY ANYONE To0 CorrecTLY CHECK THE RECOIL OF THE SPRINGS OF ANY CAR—LARGE
OR SMALL—TO WHICH THE HOUDAILLES ARE FrrTED.

GENERALLY :—LArGELY Increasep Economy IN UPKEEP DUE TO THE WHEELS ROLLING, INSTEAD

or BUMPING ovER UNEVEN ROAD SURFACES.

WHEEL BOUNCING ELIMINATED



THE HOUDAILLE PATENT HYDRAULIC SUSPENSIONS,

PATENTED THROUGHOUT THE WORLD -
SELF-COMPENSATING SHOCK AND RECOIL ABSORBERS FOR ALL MOTOR CARS.

RECUPERATOR CHAMBER

Oil Filler Screw FILLED WITH

Regulating Aper&s* ir Vaive,_ o ‘ (W v CASTOR O I L

Reacting-Member (Stationary) 777777 77
7% \\\Wi
,///// \\\

7 b ANV N |
—_Z_ Impellor (Rotating by NNNVARN
r movement of’ \ \ 3 '
i Lo This

I_WHEN THE CAR SPRINGS ARE COMPRESSED. iZnpelior moves
in directiore A.  The valves 11 open to avoid any chedeing actior. Oil Vabve

Z2_RECOIL OF SPRINGS. Tre car rebounds. Inpellor moves irv |
direction B. The valves 11. close, the oil cam pass only through e e S a

requlating apertures 2.2.




Causing Springs to
Recoil Violeatly on
Rebound, but

Checked by
Houdailles,

Perfect Comfort
is obtained.

Car with Harsh
Springs :
What to do.

Tyzes keep Cool

Last Langer,

Safer Driving,

Their Econaray,

THE TYRES CLING TO THE ROAD

How the Houdaille Hydraulic Suspension deals

with the Rebound of the Car Springs.

When at rest or travelling along a perfectly smooth road, the Car Springs
are compressed to an extent depending on the load carried. So soon,
however, as humps, potholes or other road inequalities are met, the springs
receive extra compression due to passing over them and in so doing absorb
energy. The Houdaille Hydraulic Suspensions offer no resistance when
the Car Springs are being compressed so that their full flexibility is available
for absorbing the initial road shocks,but so soon as the Springs rebound,
or start to get uncompressed—which is caused by the energy absorbed
being given off—(and this occurs many times per second), the Houdailles
at once check their movement, and the Springs reach their former
or normal position, but at a rate which is diminished progressively
and to the extent desired through the hydraulic braking effect
of the Houdailles; consequently, this rebound being damped
down by the Houdailles, the springs no longer constantly throw the
Chassis upwards, and the after effects involving discomfort to
the Passenger being avoided, the riding over bad surfaces, even

at high speeds, is made quite comfortable.

With the above explanation, it is quite evident that any Device which
checks the flexibility of the Car Springs in both directions must make
the riding of the car harder, because the Springs will have thereby been
made harder and deprived of most of their ability to absorb the initial blow.

If Houdaf'lle Hydraulic Suspensions are fitted, the riding of a Car with
harsh springs can be improved by rendering these Springs more flexible,
such as by removing a leaf; the added flexibility involves no increase in
the rebound of the springs, since such rebound is progressively damped
out by the Houdailles,

i\lﬁfzxeft:; th? }rleb}? und is damped down, the wheels are kept in constant
the slipping b:{:, ! ehground‘ COnsequent].y the tyres do. not run hot, as
has been repeat efﬁnt em and the ground is practically eliminated. This
more miles withomy}-‘])m;e(.i' and, whereas after running some t}nrty. or
Houdailles, the o <H f“”%, the tyres would get very hot ; fifter fitting
Since, therefore, the tremam comparatively cool .whatever the C!lstance run.
it naturally fo”;:wS tirt;s ahre compelled to remain in contact with the road,
petrol consumptiop g : bt ey last much .lon{ger, better speed and lower
rough roads can pe taio tained, the steering is enormously improved, an

,With perfectly easy and e;} at SP‘?ed thhou.t discomfort to the Passengers,
in fact the cost of W sa fsteermg, and V\.nthout any fatigue to the Driver,
resultant Jack of mplete Set and fitting is soon amply repaid by the

wear and tear to the whole ca; -

WHEEL BOUNCING ELIMINATED
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The following electros, desc; 1ptx C1ation are extrac { om e OX«
descr ption and appreciati tracted fr. The Mot X,

Diagrams showing what happens to the back wh

o ; ¥ wheels of an

only is taken f;oh thedsgl\e of clearness) when travelling?’ fﬁ;gt}i ::lﬂect on the back wheels

fitting : set o ?u axllc8,to all motor cars, whatever type of g or?rsnt{atmi o

The set consists of two pairs—one pair for the front and one pairpfnr tg}llr;gbacek erfnﬁzoyed.
0! € car,

T e R

The momentum given fo the unsprung mass—
that is, the Axle and Whee it fo

15, the Axle and Wheels—causes it fo Jump ;
at the same time the Chassis continues to rise.

When a Car hits a bump lhe Axle rises, con-
pressing the Spring and raising the Chassis

suddenly.

The Houdailles prevent this unaue motion, hold
the Car to the road, enabling any speed on rough

The Wheel returns to the road surface and the
roads with absence of shocks, and great ease in

i‘i"dfg'h.‘ of the Car, coming on to an unstressed
Spring, sways down, again over compressing the
Spring; then come the uncomfortable upward
sways, with shocks and damage to tyres and
mechanism.

Further evidence showing what happens to the Tyres of a Car to which
Houdailles are notifitted.

steering.

ane, leaves the ruad._ In
to differential action—
1 bounces, and

The tyre strikes a bump which it mounts and then, cantun’mz[g ”_l/[,/:fﬂ;;’ﬁ;ﬁ,g
;1‘3 air, relieved of road adhesion, the I'W“w; m{m;lvagzc‘fxdz:'{;/f Stlw result that it slips and
en, whils il /| ced it strikes the road again, :

st spinning at high speed it 1‘;,106]{5: )

thus cay 1
S causes unduly re wear, 1oad
ily rapid tyre wear, d Dampers and can vouch

G 3 . E draulic Reboun: 5
We have had considerable personal experience with Houdal”C‘ ]—Edraud on corners as. well as on the straight.
for their efficient working in practice. They make the car hﬂladt o 1o weh and so their suppleness enables
EIA - . When travelling slowly, the car springi are not dcflcc;t: isvlearr); s Houdailles come into action, an
lem to check shock, When travelling fast an holding the road.
check that objectionable sway and bouncing which prevents the car from

ELIMINATED

their deflecti
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THE TYRES CLING TO THE ROAD

i Houdailles Bolted to the Chassis

(Chassis Type).

COMPRESSION OF SPRINGS: RECOIL OF SPRINGS:
THE CHASSIS DESCENDS, THE CHASSIS REBOUNDS.

The Car being at rest, its springs are in their normal position and the lever arm of the

Houdaille must be slightly above the horizontal position with the passengers on

the car. This position would remain the same if the car were travelling on an abso-
lutely smooth road.

I i 1 1 . ..

n actual practice so soon as a blow is recejved from the constant road inequalities en-
fcou;}tered. the car springs are compressed, the chassis descends, the lever arm moves
reely upwards, and the springs themselyes have absorbed the initial shock.

The des : . .
€ descent of the chassis having been stopped by the compression of the car springs,

lh . . . . . i
ese immediately recoil, moving the chassis upwards and the lever arm of the Houdaille
goes down, but at reduced speed, due to the

in checking the speed of the recoil in the mann
between the weight of the chassis and the
thus have damped out the recoj] and pre

hydraulic braking action of the Houdaille
er required, until equilibrium is established
tension of the springs. The Houdaille will
vented shocks.

C X
onsequently, when Houdailles are bolted on the chassis THEY WILL CHECK

THE RECOIL AS THE LEVER ARM DESCENDS.

WHEEL BOUNCING ELIMINATED
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Houdatlles Bolted to the Axle

(Axle Type).

|
COMPRESSION OF SPRINGS: \/ RECOIL OF 5PRINGS: b

THE CHASSIS DESCENDS. THE CHASSIS REBOUNDS.

What takes place is precisely the same as is described on the preceding page excepting
that when at rest, the lever arm must be slightly below the horizontal position
with the passengers on the car, and when the springs are compressed the lever arm
of the Houdaille moves downwards, and when they recoil and the chassis again moves
upwards, the lever arm of the Houdaille comes up again (instead of down as is the case

when they are fitted to Chassis).
Consequently, when the Houdailles are bolted on to the axle THEY WILL CHECK
THE RECOIL AS THE LEVER ARM ASCENDS.

It is obvious since shocks are received and transmitted through both the front _and bac‘k
Axles, that to obtain perfect suspension, it is necessary to fit a complete set, viz., a pair
on the front and a pair on the back of a Car.

WHEEL BOUNCING ELIMINATED
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Information Required with Orders,

THE HOUDAILLE SUSPENSIONS ARE ASSEMBLED IN THREE WAYS

for convenience of fitting, viz. :
(1) For bolting to the Chassis and coupling up with the axle (Chassis Type).
) \Vith.Verﬁca-l Bolt Lugs, for bolting to a plate connected to the axle and
coupling up with the Chassis (Axle V Type).
(3) With Horizontal Bolt Lugs, for bolting to lat
coupling up with the Chassis (Axle H Type).a R o ol and
They are likewise made with TWO LENGTHS OF LEVER ARMS hoth for
Chassis and for Axle Types. The lever arms for the CHASSIS TYPE are
;Ilh cranked, and are of 6 in. and 7} in. respectively, measured between centres.
] e AXLE 'I:YPE are made with STRAIGHT LEVER ARMS measuring
7} in. and 8} in. respectively, between centres.
When ordering, specify which type is required, and with which length of lever

arm.

RECOMMENDATIONS.
CHASSIS TYPE. For the front of any Car use the Houdailles with lever arm 6 in.

between centres, the model w;
; model with lever arm 71

e e L m 7% in. between centres can also be used,

For the back™ i

i withii]; ﬁfn aglcar exceeding about 10 h.p., when the Chassis Type is fitted, the

o compressionf : ev}t)ar arm, viz.,, 72 m. between centres should invariably be used,

L nerslu- sequent rec_orl of the back springs is greater than that of the front

4 s T: HCVBT E'Hm obviously allows for greater travel than the shorter one.

on}uthe frI oynlt, .thc 0; “(:i:sa:g:s;;qt’h either of the two lengths of lever arm can be used

ity 4 n. between centres being more advisable for small

For the back of ]

Type is fitted, theal;iedre;:rst;ha}? 0}‘ shaugl 3 hp and on sporting type cars, when Axle
the longer or 8% in. lever arm is preferable for the reason

above mentioned,
—— RS

If in doubt
are to b: ﬁtta:dt.oatnhde S’}?:tshteo ﬁft' Stfate Maxe, DATE and H.P. of Cars to which the Houdailles
T 1or front or back, as our records will indicate which types to

send.
Price : £ 10 10 0 per pair.

£21 0 - -
0, per Set of Ty, Pairs for Front and Back of a Car.

THE TYRES CLING TO THE ROAD

ESSENTIAL FITTING INSTRUCTIONS FOR
HOUDAILLE PATENT HYDRAULIC SUSPENSIONS

NANAAAAANAAAAANNANAS A

In addition to the information given in the preceding pages, the Houdailles
being instruments of precision, these instructions must be carefully adhered

to, to ensure satisfactory results.
FITTING TO CHASSIS—Back or Front—with cranked Lever Arms

Marked “‘Fit only to Chassis™ on Lever Arms. Length of Lever Arms : (1) 6 in. between
(2) 7% in. between centres—for

centres—for the Front and the Back of any Car.
the Back (also Front if desired) of any Car. Specify Chassis Type when ordering,
and also with which length of Lever Arm (see page 8).
Note.—7hose assembled and marked for Chassis fitting must never be bolted to the Axle or, as is obvious
from the preceding drawings and description, their action would be reversed, and they would be checking
the compression instead of the recoil of the Car Springs.

Take care when fitting that there is clearance for the upward movement of Lever Arm.
The following diagrams show the angles at which the Lever Arm and Connecting Links
must be set with passengers on the Car, i.e., lever arms practically horizontal

without passengers :—

) : Chassis
Chassis Type on
Type on Back of
Front of Car

Gutie Bracket No. 6

Bracket No. 6
Note—The angle at which the lever arm is to be set on the back of a Car is

10 m/m greater than on the front—this is to allow for the recoil of the back springs,
which will probably be greater than that of the front springs.

AMPLES of some of the many ways of fitting to the Chassis on front

FURTHER EX N !
L the brackets veferred to are illustrated and priced on pages 17 & 18).

or back of Cars (
OX©O;
CHASSIS

CHASSIS TYPE

ONIBACKIAORECAR The Bracket rotnd Axle must BACK AXLE

be made by fitler to fit the Axle
Bracket for Chassis No. 8.

il

WHEEL BOUNCING ELIMINATED
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FURTHER EXAMPLES OF FITTING TO CHASSIS
(Continued).

Front View. Chassis Type on Back of Car.

=

Chassis Frame | © g‘ﬁ

NOTE:
Camplete sets of Brackels
can be supplied for fitting
Houdailles to back and front
uf Ford and Citroen Cars.

Price 72/= for camplete set
for the two pairs of
Houdailles,

36/~ for the one pair. FX

Ax| e

xie =

Bracket No. 8 iz
on Chassis

Eront View. Chassis Type on Back of Car, Side View. .

Bracket round these Axles to be made to fit by Fitters
(excepting for Ford and Citroen Cars, which are stacked).

Bracket No. 2,
L'his Biracket may be fitted the other
side of Axle

Chassis Type on Front of Car. Chassis Type on Back of naked Chassis.

WHEEL BOUNCING ELIMINATED
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FURTHER EXAMPLES OF FITTING TO CHASSIS (Continued).

Bracket No. 6. Bracket No. 7. Bracket No. 6. Bracket No. 7.
Some usual methods of fitting Brackets on Axles where Chassis Type Suspensions are fitted.

For illustrations and prices of Brackets, see pages 17 and 18.

FITTING TO AXLE—BACK OR FRONT.

Marked ** Fit only to Axle " on straight lever arms, Length of Lever Arms: (1) 7} in.
between centres; (2) 8% in. between centres. When ordering specify Axle ype and
state if with Horizontal or Vertical Bolt Lugs and with which length of Lever Arm.
Either length may be used. We recommend the Houdailles with 72 in. centres for the
front of any car, and also the back of light cars, and with the 82 in. centres for the back of
large cars, although those with either length of Lever Arm can be used on the back or front.
(see page 8).

Note.—Those assembled and marked Sor fitting tc Axle, must never be bolted to the Chassis or—as is

obvious from the preceding drawings and description—their action would be reversed and they
would be checking the compression instead of the recoil of the car springs.

Take care to fit so that there is clearance for the downward movement of the Lever Arm.

The following diagrams show the angles at which the Lever Arms and connecting links
must be set with passengers on the car, i.e., lever arms practically horizontal
without passengers.

Houdailles with Horizontal Bolt Lugs (Axle H) Houdailles with Vertical Bolt Lugs (Axle V)

Chassus Frame
3 Axle type on

Axle Lype back of car.

Chassis Fr[ne

of car.

T I0mm
‘P':Sol» lever J5 | 30 mm E!
Brackets Nos. 8 & 6 Brackets Nos. \)’ 196t '
Sy &6 5i% 2=

(or 3).
It will be noted that the angle at which the Lever Arm is to be set on the Back of a Car
is 10 m/m greater than on the front; this is to allow for the recoil of the back springs,
which will probably be greater than that of the front springs.

WHEEL BOUNCING ELIMINATED
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' FURTHER EXAMPLES OF FITTING TO AXLE (Continued).

This Bracket to
go at the back
and be forged
by fitter to pre-
cisely fit over

the Axle.

Brackets Nos. 3 and 1.

Brackets Nos. 3 & 4 (or 5, depending on width of Springs).
Axle H fitting on front.
The above method of fitting is also employed at back of Car.

5 CHASSIS SIDE ] i CROSS MEMBER J’
I=I A

Axle V fitting on front.

_ Brackets
=== Nos. 6 (or 3)
and 8.
AxLe H TyrE

ON BACK OF CAR

Axle V on
front.

e - Chassis
( B, t No. 5 (the small flat bracket bolted 1o
Brackets Nos. 3 & 4 (or 5 depending on width of Springs). rn‘cllfebu :ut by fitter. Use mild steel § in thsicle).

WHEEL BOUNCING ELIMINATED

R

THE TYRES CLING TO THE ROAD 13

§ CHASSIS SIDE }

FURTHER EXAMPLES OF FITTING TO AXLE

(Continued).
Z CROSS MEMBER j

AXLE V TYPE
ON BACK OF CAR

Brackets Nos. 6 and 9 (turned downwards).

Brackets Nos. 3 and 9 (turned upwards). Bracket No. 8.
Axle V on back of Car. Bracket on Chassis to be made by Fitter—
(use §in. Mild Steel).
Axle H on front of Car.

DIMENSIONS :

Although the Houdaille Patent Hydraulic Suspensions can be fitted to any Car,
enquiries are sometimes made as to their measurements.

As stated earlier, there is only one model, but it is assembled in three ways purely for
convenience and for accessibility (sec page 8).

From Back to Front: Extreme Projection 4} in.

Width between Centres of Bolt Holes: 4} in.

Length of Lever Arms between Centres :—For Chassis Fitting ; 6 in. or 7} in. (see page 8).
For Axle Fitting: 7% in. or 8} in. (s¢e page 8).

WHEEL BOUNCING ELIMINATED
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THE TYRES CLING TO THE ROAD

FITTING INSTRUCTIONS—continued.

ASSEMBLY OF THE BALL HEAD AND ITS COMPONENTS.

@”ﬂ”ﬂ

MU

Wz | )

722

A.18—Ball Head.

A.2]1—Spring Washer.

A.22—Case-hardened Ball Joint Seating.
A.12—Case-hardened Ball Joint.

A.23—Ball adjusting Castle Nut, case-hardened Seating.
A.33—Split Pin.

A.17—Connecting Link.

A.11—Locking Nut.

When Assembling, fill the Ball Head A.18 with stiff grease and tighten up Castle Nut A.23
sufficiently to avoid play.
The Connecting Link A.17 is to be cut to desired length.

The Shanks of the Ball Joints A.12 must be rivetted: one into the end of the
Lever Arm of the Houdaille, and the other into the Fixing Bracket.

Be Careful that the Head of Ball Joint A.12 is central in the Socket of the Ball Head
A.18.

When fitted to the Car, the Ball Joints A.]2—one being on top and one at bottom of each
connecting Link A.]7—should face in similar or in opposite directions, but never
at right angles to each other, as this leads to undue wear.

The Back Springs of a Car should be very supple. If they are stiff it will be found
advisable, so as to obtain the best results from the Houdailles, to take a leaf out from one of
the Springs—the third leaf counting from the smallest is preferable—do not hesitate to do
this unless the springs are quite supple, for it has been successfully done on thousands
of cars with perfect results.

WHEEL BOUNCING ELIMINATED

FITTING INSTRUCTIONS—continued.

REGULATING THE VALVES OF HOUDAILLES.

The braking power of the Houdailles is effected by the passage of Castor Oil
(on the rebound of the Car Springs) through the apertures provided for this
purpose. These apertures must be more or less closed or opened by means
of moving the regulating rod with a Screw Driver, or a small Spanner, as the
case may be, as will be seen by reference to the double paged sectional draw~
ing, so as to correctly check the recoil of the Springs of the Car to which the
Houdailles are fitted.

The correct valve setting can only be found on a road test.

The valve setting of the Houdailles fitted to the back of a Car will not necessarily correspond
with the valve setting of the Houdailles fitted to the front of the same car.

The valve setting will never vary excepting at will.

Note.—In some series the head of the Regulating Rod projects, and, as will be noted,
is flat on its upper and lower sides; in those so made, the regulating will be
done by using a small adjustable spanner instead of a screwdriver.

. Slot or flattened sides of regulating spindle (in line with arrow) pointing to
SYMreY e g
the word “ open.” The passage for the liquid is full open, and the
braking effect slight.

9. Slot or flattened sides turned a little to the right or left increases the
braking power.

3. Slot or flattened sides turned to “closed” on indicator plate. The
passage for the liquid is almost closed. This position is only for use in
exceptional cases.

Note.—The slightest variation in the valve position will produce a deﬁned result so that

perfect regulation 1s obtainable. The indications on the regulating plate are to
enable the valve setting of a pair to be alike.

WHEEL BOUNCING ELIMINATED
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FIITING INSTRUCTIONS—continued.
REGULATING INSTRUCTIONS.

The turning of this regulating Spindle by means of a screwdriver or adjustable
spanner, as the case may be, away from the word “ Open ” (either to the right or
to the left) changes the relative position of the concentric (or oval) end of the regulating
Spindle, with the holes at the inner end of the main Shaft in which it is placed, and thus
more or less closes these holes through which the liquid is forced on the rebound of the
Car Springs. The further this is turned from the horizontal, the more these holes are
closed. The slightest movement of this regulating Spindle by means of a screw-
driver or spanner, as the case may be, 1s effective. THE PROPER VALVE
SETTING CAN ONLY BE FOUND by running the Car over BAD ROAD
SURFACE AND CLOSING OR OPENING MORE OR LESS WHAT IS BEST

THE “VALVE,” UNTIL THE BEST RESULT IS OBTAINED. Start

with the valve about one-quarter closed from the *“ open " position.

SYMPTOMS.

When running at any speed above 20 m. p. h., if the springs rebound too freely, close the
valves slightly : run the car again, and, if necessary, close the valves a trifle more and
continue so doing until Shocks are no longer felt. If, however, the valves are too much
closed, it makes the springs feel as if they are nearly solid, in which case open the valves,
a little at a time, until correct results are obtained, which will not vary excepting at will.

THE RECUPERATOR CHAMBER.

When the Houdailles are delivered, the Recuperator Chamber will be almost filled with
Castor Oil. It must never be allowed in use to become empty, otherwise air will
enter the * working chamber,” and as air is compressible, whereas liquid is not, there will
not only be variation in efficiency, but the action of the Instrument will be upset with
risk of breakage of the internal parts. 3

TO REFILL THE RECUPERATOR CHAMBER, ONLY USE CASTOR OIL

since changes of temperature do not affect its viscosity (density).

MAINTENANCE. MOST IMPORTANT.

After running each 3,000 or 4,000 miles, the Recuperator Reservoir must be
refilled by pouring Castor Oil into it through the screwed plug. Under no cir~

cumstances must any other Oil be used.

This is the only attention required when in use, other than occasionally putting
Grease into the ball joints, on top and bottom of the connecting links.

A regulating and maintenance Card is sent out with every pair of
Houdailles, and must be given to the Owner of the Car to which
they are fitted.

THE BALL JOINTS ON TOP AND BOTTOM OF THE CONNECTING LINKS

If these are kept filled with Grease there should be no wear, since the ball stud and its seat-
ings are case-hardened. If, however, play should develop, take out the split pin (A.33)
(Eee péjlge 14) and screw down sufficiently the ball adjusting Castle Nut (A.23) and replace
the split pin.

WHEEL BOUNCING ELIMINATED
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STANDARDISED FIXING BRACKETS, 3-in. Mild Steel (No. 4, }-in. Mild Steel)

No l)olccis are drilled excepting as shewn, on account of variations in Chassis. Cut if
required to desired length or width. Bend—after heating—at desired position, as suggested
by dotted lines, taking care not to crack the metal.

P2S3pP yy0u3) 0) 103

(Cut to reduce width
when necessary)

Pierce holes for spring
clips.

Bend where desired /0o

Right Angle

/D/ erce holes
for %" bolts.

\(4 4" between cenlres)
AY}

No. 9.

Bracket for fixing Houdailles, Axle V Type

(vertical bolt lugs) to Back Axle; also, in
some cases to Front Axle (see page 12).

for fitting Houdaille
with Vertical bolt /u_qs
(Axle V type) bo Front Axle.
Supphed with holes driled

as shewn.

To be fitted behind suspension

box, in front of axle, and usad

in conjunction with bracket to

b forged by fitter to fit section
of axle (see page 12).

No. 1. Price 7/8 per pair.

Also for Axle H Type when

bolted through the front axle.

Price 14/~ per pair.

picree hales ..
at required positions
for spring clips

P
I
I
I
|
|
I
|
|
|
I
9

Bend & a right-angle where desired,

|
!
|
|
|
|
|
|
|
|
|
| holes drifled.
|

Supplied with these two @
|
1 |
|

- [ JEN
Ble clokel e g -
No. 8. Price 13/~ per pair.

Bracket for fixing Houdailles (Axle H) to

back or front Axles and Houdailles ; also

Chassis type to Chassis when requisite to
lower them from Chassis.

A
T ™ =
/4| s
1 N | 2
¥ s
fierce 2 holes lo take N
%" bolls bobolt tachassis. lls
AR
Supplied forged to a right | 1S
angle. 2
Picrce hole tnto which IS
rivet ball stud at desired | =
position. | l
No. 3. Price 5/~ per pair.
Bracket to bolt to chacsis
to take top ball stud—the

Houdailles being fitted on
to the Axle.

WHEEL BOUNCING ELIMINATED
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STANDARDISED =
FIXING BRACKETS e
(continued), i :

2-in. Mild Steel I

Pierce holes and bend as suggested by
dotted lines. Cut todesired length or
width as required. When the Houdail-
les are bolted to Chassis these brackets
are placed on or under the spring table
to secure the ball stud of the bottom
ball joint, and in some cases No. 6
Brackets are bolted to Chassis where

/——f i Axle type are used (see pages 12 & 13)

|
]

CE RS S s

No. 7. Price 6/6 per pair.

This part is adjustable to
sutt any H Section Axle.

No. 2. Price 8/6 per pair.  Complete as shown.

Malleable Casting, to c]amp on to Front Axle to take bottom ball stud, (~ ]
when Houdailles are bolted to Chassis. Can he used on all American

and many other cars. Drawn full size.

-— 5

Bracket for fixing Houdailles Axle H type to Front and Back Axles.

No.4. (I{in.wide)  Price 9/4 per pair. 5Y

No.5. (2% in. wide.) Price 10/- per pair. Lo [

|

Bend as desired. Cut to length desired.  Pierce holes for spring |
clips as suggested by dotted circles and half-circles.  Pierce holes to take | :
% in. bolts (44 in. centres) for bolting Houdailles to bracket. |

|

e e e e — 2" - = — "J[
=7 Ty : I

' ! ’

o a : |

e ; |

L ( |

- e 15 1 1

e [y : |

(LY l\ // ‘
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WHY CAN'T YOU
SHOOT A FISH?

Reprinted from The Hllustrated London News, June 17, 1922.

Take a high-power rifle that will kill an
elephant, and with it try to shoot a fish
lying at the bottom of four feet of water.
Not a chance. The bullet will Iose its
force half way down. NOTHING
CUSHIONS A SHOCK LIKE A MOVE-
ABLE LIQUID.

That’s the whole secret of the Houdaille
Shock Absorber—castor oil confined in
Chambers, and escaping to other Cham-
bers in direct proportion with the amount
of shock absorbed.

So, gently but firmly, HOUDAILLE lays
its restraining hand on all shocks alike,
from the slight road ripple to the racking
bounce of the unexpected rut.

They can't come too quick or too varied
for HOUDAILLES. The great hydraulic
principle compensates for all spring over-
action or under-action, and smothers all
shocks alike.

Another thing for you Motorists to

remember about springs: The manu-
facturer rightly puts on your car springs

built for the Car’s biggest task — springs
that will mean comfort at full speed with
the car loaded to full capacity.

So when you and your wife take the
car out alone, those same springs over
act. They ‘ throw you' with every
shock.

BUT NOT IF YOU'RE HOUDAILLE

EQUIPPED.

HOUDAILLE makes springs adaptable
and versatile—they hold the spring power
but dampen the ‘* throw.”

Of course you know what that means.
All four wheels on the ground all the time
—full speed around curves — more power
out of your engine — more life to your
tyres.

That'’s nerveless Motoring, by the way.
That'’s coming home after a hundred and
fifty miles refreshed and invigorated.
Such a little thing to add so much to car
service. Put HOUDAILLES on first
chance you get.

Phone :—Mayfair 6267.

Apply for detailed particulars and free month’s trial to—

The Houdaille Hydraulic Suspension Co.
41 New Bond Street, W.1 -3

Wire :—Houdaille, Phone, London

HYDRAULIC SHOCK - ABSORBERS.

The following article from the pen of My, W. Whittall, the
well-known motoring  authorily and corresfondent is
sent you with justifiable pride.

HOCK-ABSORBING devices arc rather a hobby
of mine, mainly for the reason that, as I have said
beforcin these notes, I cons i , however
good the suspension of the > ey fail to effect
some improvement. In most ¢ mprovement
will be very substantial, while in a great many their
use is absolutely essential if the passengers are to travel
in anything like reasonable comfort, to say nothing
of the longer tyre and chassis life ensured by the use of
some adequate device for taking up road shocks. Some
months ago, when writing on the subject of shock-
absorbers generally, I expressed a tentative opinion that
the hydraulic type was, perhaps, not the best suited
for use on small, light ca This opinion was the
result of a not very extended trial on a light car, in
which no particular care would seem to have been
expended on the adjustment of the shock-absorbers,
and on a rather longer trial of one particular type on
my own car. My views on the subject brought me a
long and very courtecous communication from the
manufacturers of the Houdaille hydraulic suspension,
in which, necdless thosc opinions were sub-
jected to considerable c sm. The end of it was
b fitted with a complete set of four
s ave been using them
> time, I have been at a good
deal of pains to obscrve carcfully the behaviour of
other cars of similar type and weight when fitted with
other types of shock-absorbing devices, particularly
those which depend upon friction brakes for their
cffect, and have now arrived at some very definite
conclusions. 1 may say at once that I was quite
wrong in my deduction that the hydraulic type is not
the best suited for small cars. It is all a matter of
adjustment. You can make them anything, from the
ideal suspension to something which falls very far
short. What I have found is that if sufficient care is
taken to make the very simple adjustments ne Ty
(and they can be made in a couple of minutes for
the complete set), the hydraulic type, of which the
Houdaille is the outstanding example, is by far the
best. There is a softness of action which is absent
from the effect of the friction-brake type, which
simply scems to stiffen the springs. The hydraulic
permits the spring to flatten under shock and merely
absorbs the recoil—a characteristic which I consider
excels by far the checking of the spring movement
both way Thus one gets a sense of cushioned
riding which ic ly difierentiated from the com-
parative harshness of the friction - brake type. Not
that the latter is not quite good. It is; but it
falls short of the other in a way that is not casy to
describe in writing, but which can be appreciated
immediately on practical test. There is nothing like
an extended trial to convince one. I have now had
these Houdailles on my car for some four months, in
which I have travelled about as many thousand miles,
as well as a considerable milea fitted with
other types of shock-absorber. My deliberate con-
clusion is that the hydraulic type is quite definitely
superior to the other, and I tender my thanks to N
Houdaille for having given me the opportunity of
proving my first opinion to be in error. I cannot be
fairer than that, W.W,
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TELEGRAMS AND CABLES:
SmMITH, ENGINEER, ELLAND.

T HONE No. 182 ELLAND. 5
G % CODES i Hudde[‘sheld Roads

A. B. C. 4TH & 6TH EDITIONS. \
F.S. PRIVATE. ELLAND {
.

Frank Smith ® Co., @ Ltd.

AUTOMOBILE ENGINEERS.

Patente 7
es and Sole Manufacturers of the » Gurri ** Patent Ooil Friction Bhock Absorber
and Rebound Damper.
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(COP‘ﬂ

J/LEW. ron:2:0ct:r 2.
lirgsrs Frank Smith & CO,,(Rlund) Ltd.,
Dear Sirs,

HOTOR &IV,

I have seen your sijertisement in the
above, and if your appliantesliminztes
bounding, can it be incorporsted upon a Vehicle
running at 100 to 120 M,P.H,upon & Mono-Reil.
The wWright of tha Vehicle would be approximately

1 ton to 25 cwts, and thnrntmu:éd bndzdgiiik
Whe 5 gtanl treads an "
Thrnls provided with 1300 B.P. 18 laree

flang~s. Ths powWar, name x
in proportion to the waight,lb-nce the frar
of bounding. vours falttfully,

( ggd) tdnond T, Johnson.




MEMORANDUM.

Captein B, Crossleay Mratns,
MAIDENHEAD, Lerklands,

REFERENCE,

BERKS. T

. ! || Wed:4:0ect:22,

BRRES.,

Dear Captain Crossley lMeates,

T am still trying to »~liminats ths Pilot Uhnnls
for the D-monstration Car, as the laying of a 3 mile
Traclk would ther~by b~ rnduced to perhaps 1/10 th~ cost.

You will observe by the adveortis~ment attached
to this letter that the Houdaille Hydrzulie Suspension
Co., Ltd., claim "WHEEL BOUNCING ELIMINATEHD".

I ~nclose you their latter and -Catalogue receivad
this day, together with & letter from Frank Smith & Co.,
ILtd., who maks a somewhat similar contrivance, the latter
offering to take back their apparatus if unsuitable,

Parhaps you would give thie matter your consideration
and say if you think the idre is feasible,

Yours sinceroly,

1, advrrtisement of lMessrs Houdaille Eydraulic
SusPnnsion Co.,Ltd.,

2. Copy of P.C, to llessrs Houdeille Hydraulic uuspnnsion
Co,, datnd tha end inst., with their raply,.

Bl COpV of P.C, to Frank Smith & Co,,Ltd., dated tha

°nd instant, with their reply.

Catelogun from Mrsgrs Houdaille Eydraulic Suspension

Co,.,Ltd,, 2 oy
5. Jump%ﬁﬁf from Frank Smith & Co,,

[ENCLOSURE]
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‘Phons: MAIDENHEAD, 2-97. MEMORANDUM

“ Epmonp E. Jonnson,
MAESCOURT, Captain B, Crosslsy lisates,
MAIDENHEAD, S
BERKS. o

REFCACNCE.

J/mr, BERES,

Fri:6:0ct:22.

Deagr Captein Crossley llegtas,

I ~meclose you anothar lattear from Ilagssrs Tha
Houdaille Hydrauliec Suspension Co,,Ltd., r~c~ived this
morning, Posgsibly wr can sottle this question this
Wenk-eand, if you can ses me aither gt ascot or hers,

The Martini is going into dock, owing to a
knock which has suddenly developed in ones of the big rnds, .

7ith best wishers -

Yours sinceraly,

Iattrr from Th~ Houdaill~ Hydraulic Susp~nsion Co,,
24 1Ltd datrd the 5th instant,




daille Hydraulic Suspensions have been recently
tted to the following cars:— LE;‘E(::\DI;E 6267

H.M. Queen Alexandra’s Daimler TELEGRAMS:
H.R.H. The Prince of Wales’s Rolls Royce { HOUDAILLE: PHONE-LONDON.

H.R.H. The Duke of York's Armstrong Siddeley
H.R.H. Prince Henry's Armstrong Siddeley
H.R.H., The Duke of Connaught's Daimler

H.R.H. Princess Beatrice's Lancia LJ'L‘_I[C SEJS)P’ENJSJ@N r\

-

o

| s 9

5]

Sole British|flakers ana woncessionaires of the Patent

The only krown methsd of
Automatically .)d’s}af.nf Motar
Car Springs /1o the varying
cenditions of road surfacés

AAL 25X o the fife of Tyres
Ly always Aceping  the Wheels en
e road

Offices and Show Rooms I\*m:) &
41 New Bond Street.LoNDON \W.1.

5th_Qctober . 7 22.

GYD/R D).

4
=i
Fd
I‘

E.E, Johnson, Esq.,
lnescourt,
Lz idenhead ,

BERIS
fip 101 eGSR B Y

Repiying to your fuvour ref. J/MW. of yeaterd.y's dste
we should be quite prepored to make & concession on the lines
of the copy unnamed letter which you sent us,

We would point out, haf:.(-:*.-'eAr, thet we oniy meke one sige
Suspension ‘8o far us the Suspension box is concerned but we m-rket
diffecrent lengths of lever arms. If you will giance at the two
ge .ine drewing in the catulogue sent you on the 3rd you will
t once that inereasincthe size of the Suspension box

the
t inorésise the efficiency and that/only object of the

oneer lever armd is to prevent contact between the rotating in-

elior und the stutionary re-aeting member.

We ars not quite certain if on the 3rd we sent 7you the cuta-




logue published in February of this yeur or our s.ccond edition

Just pfiblished so enclose & copy of the .atter and on Page 8 you

Will see our standard lenpgbths of lever arms mentioned &nd. en Puge 1Y

gthhs thuat should be used for a given spring travel. If

ouf muxivum length should not suffice it would not be & diffienlt

hat takes place &.d we cre of tthe opinion,

. < B o - S TR S S
Sy®we shock sbsorber, not be confused with

a hvdruulic deviee such as curs in whieh the efficiency never vuries,

the setting of the valve remains constant ¢ nd wevr is absolute .y

negligible. .

Yours. faithfully,

THE HOUDAILIE H? ’3_7‘ ZIC SUSFENS LON 0., ITD.




_— MAIDENHEAD, 297. MEMORANDUM.

Epmonp E. JoHNSON,
MAE‘SCOURT’ Captain B. Croaslay lMeaters
MAIDENHEAD, Tarkisnds,

REFERENCE. .‘kSCOT 3

BERKS. 3/m,

Mon:16 :0ct 285

BERBES.

Dear Captain Crossley lleates,

liany thanks for your latter of the 14th inst.,
I forgot to mention to you that in addition to the
shoclt. Absorbsr and Rn-bound Damper I suggest the ~mploy-
ment of Wlevators both fors and aft of the Vehicle, Wi,
thars Wrre any tandency to bound these Mlevators can ba
thrown into action and would in affrct give the same
rrgult as the Pilot Wheels, hownver, bafors arriving at
a decision upon this most vital matter, I think a discussion
ig ‘mgsential, but this can of courss stand over until an
opnortunity vnres-nts itsn1f which is ccnvonirnt to you.

In repard to the Smith Shock absorber, lir. Frank
spith is due back from the Continent to-morrow, wWhen he
is going further iato this mattar., 45 soon as I hear
I will forward you on a copy of his letter,

I have bren unsble to trace the Hartford
Saubbar, as thay do not advertise in nither the "lMotor"
" or the "autocar"”, nnvnrthslsss, I eather from your letter
+hat although this is the one at pres~ont used in the racing
world, you rocomm~nd the Smith Snubber in proferonce,

With kind ragards,

Yours sincrr-1ly,
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Houdaille Hydraulic Suspensions have been recently

ENCLOSURE

Wi

fitted to the iollowing carsi— TELEPHONE *
MAYFAIR ;
H.M. Queen Alexandra'’s Daimler TEL:G’;AMsz? ﬁi*“-‘
H.R.H. The Prince of Wales’s Rolls Royce HOUDAILLE:’HDNE-LONDDN. ‘

H.R.H. The Duke of York's Armstrong Siddeley \

H.R.H. Prince Henry’s Armstrong Siddeley
H.R.H. The Duke of Connaught's Daimler

H.R.H. Princess Beatrice’s Lancia UlLﬂCI SIHJS’ENSE@AN[ r ]_E}:I?)

Flakkers and Loncessionaires of the Patent

J0ie pririsn ;
HoupAILLE (| HYDRAULIC SUSPENSIONS!
EOR[ll MOTOR. CARS,

Ghji=

Offices and Show Rooms [\~
41.New Bond Street.L.oNDON W.1.

c.D/R.D. 12th October, /.7 z2.

~

E.E. Johnson, Hsq.,
laescourt,
laidenhead,
BRRKS.

Deer Sir,

Replying to yomr fuvour J/Il. of yesterdmpy's date we huve

no record of the weight of the 200 h.p. Benz which put up so mmny
world's records before the War, but it would probably be 4dn: the
region of about 50 cwt. Certuinly muchheavier than raéing curs
are built today.

The Houduillie Suspensions which were fitted to it most
certainly kept the four wheels in continuous contact with the
track ut al. speeds. In our opinion wheel bouncing is simply
due to uncheeked recoil and it does not concern us whether pneu-
matic or steel tyres are fitted.

/é cennot discuss the question of wheel bouncing if
gprings were @8bolished, but frankly we cunnot cﬂgpceive iny .
vehicle of any type in motion on the ground withhthe interposi-
tion of some form of spring between the axle end chassis frume;
ar zlternutively purely hydraulic springing. e do not think
that your wheele being trailing wheels maes any difference as
we get jusmt the sume resuits frow the front wheels of a cur «8

from the buck.

‘usTso™
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The sprung part of any vehicle is &« certuin fuctor, and
the more weight thut Tests on the springs, so i this extra
we ight assisty In checking the rebound; thut is why a cur al-
ways travels better with a full load than a light one. It is
impossible, however, to fit sny vehicle with springs with a fimed
anchorage that, if sprung enough for the maximum load, do not
prcduce an excessive rebound with the minimum loazd. Hence the
desirability of &« device such as ours. This is probably one of
hhe causes why we command such large ssales.

Short wheel base does not, in our opinion affect wheel
bouncing, but meraly mekes it more apperent. The last paragrsaph
of your Jetter is interesting inasmuch as et high speeds owr Sus-
pensions show their efficiency far more then at low speeds; the
action of the spring being much quicker.

L8 regards your post seript, our vulve setting Bives com-

Elete range, but it might be on commercial vehicles you would
ave to usSe 2 pairs in order”to get the strength requirdd on the

checking of the recoil.

We cennot, of course say whether our or any one elses
shoek gbsorbers (better defined as rebound dumpers) are going
to answer your purpose, but we can say that if a rebound damper
is going to answer your purpose you will find the Houdaille the
best znd certeinly most efficient.~ In facv "its effiglency 1is

absolutely constant.

Yours faithfully,

THE HOUDLILIE HYDR.%LIC SUSPENSION CO., ITD.



Phone: MAIDENHEAD, 297. MEMORANDUM.

Epmond E. JoHNSON

MAESCOURT,
MAIDENHEAD,
o oL

J /U,

Captein B. Crosslay Meatnsg,

Lurklands,

Fri:20:0ct:22,

Drar Captain Crossley lirates,

I propose calling for the ll0d~l to-morrow
morning , unlass I hrar from you by phon~ that this is
inconveniont.

Th~ bus I propos~ coming by is due at Ascot
at 11087 .

I enelosn you latter roceivad from Houdaille
Suspension Co,, ILtd., and Brown Brothers, re Snubbars,

S Yours sincarsly,

ENCLOSURE

Lottsr from Houdaille Hydraulic Suspension Co,,Ttd:
(BRI “aatnd the 17th instsnt.

Iiattor and Leaflet from
19the instant’;

Brown Broth-rs, Ttd., datsd



) 230G MEMORANDUM.

E. Jonnson,

DURT: Captein B, Crossglay Mmatng,
wi1AIDENHEAD, - larklands,
REFERENCE. GSCOT »

BE.RKS : J/Mu, ’ BTRES.

Thur:26:0ct: 22,

Drar Captain Crosslay lieatnsg,

In referrnes to tha suggasted appointment for
Sunday next, I presums aftser Iunch will ba the Dbest tima,
cither hers or at your asddrnss, Cn hearing from you I
will communicat~ with Hr, Williams, 48, Quesns Road,
W/indsor.

I enclose letter rageiver from l[lessrs Frank Smith
& Cous Itd.., :

I am now making a new Liodel on tha linns suggestad
by you, with, I think on~ or two improvements, For tha
Cutsr Track Thenls I suggrst treating thess in a similar
manner to thke llono-Fail Traclk henls, namnly, by providing
stub axles witk leaf springs on ~ither sida, ; _

vhen the Bogies have to be tackled, there is one
Bogie Patent I understend 4 still in force, which 1 shall
have to watch very carafully, namely, that of ILouis Brennan,
(Patent No. 29,579/09) . Distribution of lozd ov~r & numb~r of whanalg,

axla boxers and braking. ¥ !
With best wishes, Hoping to sa» you soon.
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Copy of 1ntt~r from lMessrs Irank Smith & Co., dat~d

thr 23rd instant,
Louis Brennan's rat-nt llo., 29,579/09,

ENCLOSURE
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Frank Smith & Co.,(®lland) Itd,

Buddersfi~ld Road,

3LIAND,
(RF) F.S./D.R.
mdmond &.Johnson, ©sq.,
Maesscourt,
Igi denhezd,
Berks,
Oct., 23rd, 1922

Drar Sirs,
Furth~r to your letter of the 11th and our r~ply of

the 13th .

In answn~r to your first query, W~ mipght say that &
200 H.P. car running at Brooklands at 130C M.P.E. with our larg~
siz~ Absorbrrs at the Reaar and Vedium siz~ in £ront, will hold
th~ track prrfrctly, ~VeR ovar the worst bumps.

Bouncing is ceused solerly by irregularities in the
track.
A8 a car ~merges out of a dapression, the laminated
springs &arn~, naturally, compress~d and, if no dempers are fitted,
the springs will rrbound far bayond their normal position, t-ond-
ing to 1ift the car from the track and will continu~ to oscillate
for som~ time during which period the driving wheels will spin
and the car is difficult to handle.

hen damprrs &rn~ fitted the springs ar~ prevent~d from
giving back the ~nergy they havre stored up on comprassion and
sr~ brought to r~st at normal position, thus prov~nting the load
bring thrown upwards. W~ do not consider that pneumetic tyres
would iner~asge bouncing.

ig c~rtainly the ruling factor, both in the cas~
oklunds track and & vrhicls running upon &
reater the spring de-

Spnnd
of a motor car On Bro
iono rail. The grrater the sperd, the g
flaction, there~fore, the grrater the EMbound . Thaet is, if a Car
truvelled OVer o dnprrsgion in the road, say 3" derD, gt 40 miles
per hour, the gprings would compress, say, 3", Whrreas at 100
M.p.E. over the sBame holm, the springs would compress, Say, 6" to
g" with the result that the Rebound would be so grrat as to raise
the car from the ground gnd would continue oseillating for some

time aftrrwards. If ther steel ruils are prrfactly fre- from
irr~fularities, ther~ would be no ferar of bouncing ~ven without



V' absorbars, neither Wwould the cars on Brooklands tmack bounca

.1f the track was fren from depr~ssions, but, if tha springs of
your v-hicles are flaxible ~nough to absorb th~ Shock from small
depr~ssions, you would find, at 120 M.p.h. a fair amount of
bouncing or oscillation, If you fit ibsorbrrs tha Springs would
br allownrd to comprese and absordb the initial shock but theay would
not r~bound bryond thair normal position, Thus, ther~ would
b~ no bouncing and no torndeney to inerrsse thn irrrpularitiss of
the stesl rail,

W~ ar~ confideant that you cen fit our absorbers to
your lMono-Rail V~higlas with ~qual advahtages to those obtained
on a largs car, running at 130 m,p.h. on Brooklands tracl,

iIn Aneloss copy of our naw Catelogur~ from which you
will note thet, in addition to controlling the Rerbound, you can
stiffean thn springs by another adjustment, to any drsired drgras,
Trusting to hear furthsr from you,

in arn,
Yours faithgully,

Par Pro. FRANK SMITH & Co,,
(spd) D.R.




