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_J] Wilmerding, Pa,
May 9, 1923,

v, Edmond E, Johnson,
764 Vlest End Avenue,
New York City

Dear Sir:

Following your visit in Pittsburgh several
weelts ago, we wrote to Captain B, Crossley-ileats
and also to the Westinghouse Brake & Saxby oignal
Company at London, England, sending you copies of

this correspondence,

We have since reviewed the specificotions for
your test lMono-Rail car which you left with us, and for
this particuler car would recommend an Automotive tyre
of band brakes controlled by our Automotive Equipment,
The adhesion between the wheel and the rail is, of course,
the limiting factor in meking stops, and on level road
bed from an initiasl speed of 100 miles per hour, the
shortest possible stop which can be made will De between
1%00 and 1350 feet,which is at a retardation of approx

mately 8 feet per second.
. Craig or lMr, J. R. Bartholomew at our

New Yorlz Office, 165 Broadway, will gladly glve you any
further information which may be required for the appli-
cation of Westinghouse Air Brakes to this vehicle,

Mr, J. F

Very truly yours,
Autonotive Division,
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L} ROLLS-ROYCE, LTD

DERBY.

TELEGRAMG:
“ROYCAR.DERBY."

TELEPHOMES:
DERBY 1320 (G LINES)

1IN ¥YOUR REPLY PLEASE
QUOTE

D/RP/N9/Tl 24th lay, 1923.

E. E. Johnson Lsq.,
"Larklands"
ASCOT,

Berks.

Dear Sir,
Ve hez to acknowledze receipt of your letter LAY

of the 19th inst., accepting our quotation for supplying and

fitting bearer blocks bo the engine case of one Hawk No.l68.

The work will be proceeded with and we anticipate

being able to hand over to the Railway Compsny in the course

of a few day's time.
Ais requested,ve will send the engine carriage p=id

and will render the Invoice to iy Johnson in the usual way.

Assuring you of our attention at all times,

Vle are,
Yours faithfully,
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NHEAD, 297.
MEMORANDUM.

ND E. Jonnson,
ESCOURT’ ¥ Captain B. Crossley lieates,
MAIDENHEAD,

BERKS. T .

fed:13: June:£3,

Deaxr S8ir,
I enclose herewith quotation and illustretion from
the Hendee ilanufaoturing Corran which Ilr, Johnson has
agked me to send you, and the following is an extract m
letter dated the 2nd instant. ;

"I £ind the ace Motor Cyele will not give sufficient
speed, so propose using the "Indign Big Chief 74" good for a
gpeed of 90 to 100 M.P.H,

I am not plaeing Fhe Grdex Ton
ui L-L.blC A 1'.'_-\.:"

UA

can gat a

The reason for the chanece in Demonstration Car is

am advised not to form a Syadicate unless and until the

that
that T have to bear the

demonstrations are over, which means
expense of the Demonstration Car until the demonstrutions are

over and the Syndicate formed.”

Yours fauithfully,

Sebindek

ct
H
=]
]
=t

lendee Vanufucturing Co,, dated the 1ls

of"Indian Big Chief 74,"



O3 - HENDEE MANUFACTURING COMPANY

.\_“’“{ ji, A

- 55 BRANCHES

, - SFIELD CHICAGO. ILL,
P - 7ION g LONDON,ENGLAND.

3 '-’{_ DDES
SPRINGFIELD, MASS. yune 1st, 1923,

L atltontiorn

‘Haley.

lir., Edmund B. Johnson,
764 Viest End Avenue,
Near 97th Street,

New York City.

Dear lir. Johnson =

; ) This will confina verbal conversation
with Mr. Richards today, for furnishing one INDIAN
CHIAF lodel 74" motor, together with extras as

follows:= ,

Ef:%m} Bl nU-”lgl"t'Z‘l 1 $345.00
owence for 2 lires and tubes 1%,9!1
¥ y $331,00
Two side car wheels less tires 18.00
" long si]de glar g:{les 13&

One extra hendle ber forging ' x
7365400

5% Excise Tax
Net SHLTE

The gbove_price, $381.15, is net

. 0. B. our Factory including drating for domestic
gh ipment.

we understend that this machine is
required with gear ratio of 2.4 to 1, which will
necessitate making of special sprockets. Ve are
unsble, at this writing, to estimate the cost of
these sprockets - in fact, a special fectory asseubdly
docket will be issued and chergeé based on Tactory
cost. In placing order, kindly refer to this
letter so Ehat the quotation may be adhered to.

Hoping that we mey be of service to
you in furnishing this INILAN, we ere

Very truly yours,
HENDEE 1MFG. CONPANY.

RER/\TY Isaleé. affp;?{l{%




Ammeter, Brakes, Clutch, Generator, Ignition, Motor, Mud-

guards, Primary Drive, Scatpost, Storage Battery, Switch,

Fndian Dig Ghicf 4

THE HEAVY DUTY PLUGGER

‘;‘_) - ,

By virtue of its being the very latest addition to the INDIAN line we first
present the BIG CHIEF 74, the super-powered, heavy duty plugger. This model is ==
essentially the same as the CHIEF 61 with the exception of the powerplant which /

is built proportionately larger and stronger to take care of a piston displacement
of 73.68 as compared with 60.88 on the CHIEF 61. This additiona! power and

speed is provided to meet the maximum requirements for heavy duty side car
service, as well as the exceptional speed demanded by police departments and in-
dividual riders who want the fastest machine on wheels.

SPECIFICATIONS

Kick Starter: INDIAN Jight pressure type, sector acting on

see illustrations.

CARBURETOR:
CoxntroLs:

Fixar Durve:
Fruisu:
FoorpoArns:
Fonx:
Fraue:
Gear Ratio:
HANDLEBARS:

Honx:

INDIAN Schebler, Model T 114",

Throttle and spark by INDIAN ‘“Twist-of-the-
Clutch by left foot rocker
pedal. Internal brake by right foot pedal. Valve

Wrist" wire cables.

lift by Press Rod.

By roller chain 24" x 34", One piece guard.
INDIAN Red with double gold stripe.

INDIAN folding type with rubber matting.
INDIAN triple stem type, leaf spring suspension,
INDIAN Double Tube,

Solo 4.8 to 1 on high; sidecar, 5.36 to 1 on high,
INDIAN heavy service type with integral head
bracket. Triple connection to fork.
Electric motor type,

Laatps:
LUBRICATION:
Moron:
MuUFrLER:
SADDLE:

StAND:
TaNK:

rachet pinion mounted on main shait of three
speed gear. See cut under “ Battery Casing .
Head and tail, controlled by single switch.
INDJAN mechanical oiler and hand pump.
Power Plus, Bore 317; Stroke 47",

INDIAN tubular type.

INDIAN special Messenger air cushion with
spring scatpost.

INDIAN hinged type with spring latch.,

One piece, forming fuel and oil compartments.
Gasoline capacity 33§ gallons, oil capacity 313
quarts,

Turee Sreep GEAR: Progressive type, direct acting lever.

TIRES:

Firestone, Goodyear or U. S. Traxion Tread,
optional.

Toor Equrrsment: Full set of necessary tools in tool box.

WHEELS:

28" x 3", 40 spoke, CC rims, knock-out axles, black
finish.
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THE UNIVERSAL MOTORCYCLE

&

Light enough for the m
safe enough for a girltoTide.
Universal Motorcycle.

- The TISNDIAN SCOUT is justly termi

erfer boy,!
That’s why thowlbs

'sr.rng engugh for the motor cop and
DIAN|SCOUT is called the

ed the-ideal solomsunt.—Its features

of moderate weight, ease of handling, accessibility, low filel consumption, clean-
liness, silence of oppration and classy appearance, combindd with rugged strength

and power, have

Mounted on tank.

Wico, 3 cell unit in case on left side.
INWDIAN internal expanding.
INIDNAN Schebler, Model H 35"
Throjtle and spark by INDIAN “Twist-of-the-
Wgt” wire cables—clutch by left foot rocker
<%dal. Internal brake by right foot pedal. Valve
ift by press rod.

Crurcy: INDIAN multiple disc type operating in oil.
FinarL Drive: By roller chain, 34" pitch 38" wide.

Foorngarps: INDIAN folding type with rubber matting.
Fork: INDIAN triple stem type, leaf spring.

FRAME: INDIAN double tube type.

Splitdorf, driven by belt from transmission drive.

AMMETER:
BATTERY:
BRAKE:
CARBURETOR:
CoONTROLS:

GENERATOR:

HanpLenars: INDIAN type with triple integral anchorage.
Hors: Elcctric Buzzer type.

IGNITION: Splitdorl magneto.

Kick StarTer: INDIAN light pressure type.

ppealed emphatically to old and new m torcyclis

- SPECIFICATIONS

Head and tail, contfolled by individual switches.
INDIAN Mechanidil oiler and hand pump.
INDIAN Powerplys type, twin air cooled cylin-
ders. Bore 23%*, stfoke 34", piston displacement
' 36.38 cu. in.

Mupcuarps: Pressed steel, one | iece construction.
MUFFLER: INDIAN tubular thype.
Priary DRIVE: By spiral gears oferating j

Laxtrs:
LUBRICATION:
MoTtoRr:

seatpost.

SADDLE: INDIAN Special Pexeans-¢ith sprin
SEATPOST: Mounted on springs in mast tube.

STAND: INDIAN hinged type with spring lafch.
TANK: One picce, forming Eucl and oil compjartment.

Gasoline capacity 3 gallons, oil 3 quhirts.

Turee Speep Gear: INDIAN progressive type.

TIRES: Goodyear, Firestone or U. S. Traxiqn Tregd-
TooLs: Full set in box, specially constructea De Cket kit
hand side next to battery casing.

\WHEELS: 26 inch, CC rims, knockout axles, black finid.

I
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THE FLXIBLE SIDE CAR

CRASSIS ASSEMBLY
PATENTED
HOV.I4, 1210

JULYILISNT

: ,m.-: — — [Ineen

Note Especially the Simplicity and Sturdiness of Construction

A FEW QUESTIONS ANSWERED

Question. “Can the motorcycle fall clear over?”
Answer. No, the tilting is limited by the adjustable set screws in the rocker supports. The
motorcycle and side car wheel can be adjusted to tilt to a limit of thirty degrees either way from

perpendicular.
Q. “What keeps the motorcycle up while riding?”
A. The full floating coil springs within the rear tube of chassis keep the motorcycle in balance
at all times. This is the original Fixible patented feature.

Q. “What eliminates the side pull?”

A. When you tilt your motorcycle in making a turn the rod in
transmits the tilting action through the rocker to the side car wheel, at the same t
car wheel to turn in the same direction as the motorcycle is turning.

The comblpcd tilting and turning movement of the Flxible is obtained by :
rocker supporting the side car wheel mounted at an angle to the road surface. By practical experi;
menting and years of use the exact amount of tilting and turning action required to eliminate all
side pull has been definitely determined. This Flxible feature is thoroughly covered by patents.

the rear tube of side.cur_chas_sis
ime causing the side

having the pivot of the

Q. “Can the car also be driven rigid?” : i
. A. Yes, by merely raising the brace bar (see dotted line) from clip and (inserHpE SRR RS
into lug under seat, another recently patented Flxible feature.

The Flxible Side Car Company,

LOUDONVILLE, OHIO, U. S. A. £




T UPON STRIKES, ACCIDENTS,DELAY OF CARRIERS AND OTHER DELAYS
FFICER IN WRITING AND ARE CONTINGEN
ALLASREEMENTS MUST BE CONFIRMED DY ‘;:'i:::‘:;::nu" CONTROL,PRICES AND DETAILS OF CONSTRUCTION SUBJECT TO CHANGE WITHOUT HOTICE .

UNAVOIDADLE

OFFICERS AND DIRECTORS
ot

SleHlxible Gompany, 1

GenemaL Mannoen
N @
MOTORCYCLE SIDECARS

H
G. BSMITHMcrE PresioenT
Q‘D-GULLER.GEC.E Thras.
O.B.M'CANN.J.F.DERR .

44, > >, - CABLE AD:::E;:-:'FLMCO“
Togdonuilly, OLic LS,

ADC. 57 EDITION IMPROVED
BENTLEYS ANDWESTERN UNION,

P _.--',.” 2 v ~.._. -
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%\: ANY riders choose their motorcycles very carefully,
taking much time to investigate the details of "motor,
transmission, clutch, brakes, control, bearings, valves, saddle
position, spring forks and other parts, to make sure of get-
ting the kind of machine that is best adapted to the service
they desire.

Then, having bought the motorcycle, such a rider often
thinks that the rest of the outfit will take care of itself, so
he simply orders “a sidecar”, having an idea that all side-
cars are about the same anyway.

But is this system wise?

If all sidecars are not the same---- if some one kind is
emphatically more capable, and will really give much more
efficient service, wouldn’t it be worth .While to choose that
particular kind :nstead of accepting a just-ordinary type?

Be critical.

Decide upon the kind of sidecar just as carefully as you
decide upon the kind of motorcycle to buy.

For there is a big difference in sidecars.

Differences not only in quality of material and work-
manship, but in the most important essentials of design.



4 : ;
’ Furthermore, these differences in sidecar design will
have great effect on the motorcvcle that you use, so that the

. care used in obtaining
 set if you attach to it

the finest kind of machine will be off-
a sidecar that handicaps it by exces-

sive drag and injurious side strains.

Notice how side
motorcycle frame relie
design of the Flxible s

thrust is done away with and the
ved of twisting strain by the patented
idecar. The driver leans when going

around a turn just as if driving a motorcycle without any
sidecar at all, and glides around the curve in perfect balance
without any tendency for the car to upset or run off the

road at high speed.

Holiday voyagers passing on i narrow wooded lane—-note sidecar wheels running along bank higher than road,

without tipping mot

orcycle over, or making any difference it steering.



The Flxi rolls smooth-
ly ahead with the motor-
cycle in its correct up-
right position, whether
on level surface or on a
slanting side slope.

In driving on the left side of a high-crowned road, in-
stead of crowding the motorcycle over at an angle that
makes steering difficult and wracks the frame severely by
cross-strains, as it would if of ordinary rigid design, the
Flxicar allows the motorcycle to continue in its correct
upright position without being affected by the higher flevel
upon which the sidecar wheel is traveling.

This is the only sidecar with which the motorcycle is
not forced to lean one way or the other when traveling on
side slopes or surfaces which place the motorcycle wheels
either higher or lower than the sidecar wheel.

It is the only sidecar with which the driver can lean the machine and
ride around a corner in the natural way, the same as if driving solo.

It is the only sidecar in which side strains are done away with and the
frame and forks of the motorcycle saved from their harmful effects.

LR

iV tinn A A antisalir Af fina ctosl wrhirh hac |



framie and fOrks Ol THE MIULULLY LAt S == ==~

It is the only sidecar using a chassis made entirely of fine steel which has

been carefully heat-treated an

d scientifically tempered by the special Flxi

process.

And riders who

have used Flxible side-

cars under the most

severe conditions in all
parts of the world, |
know that these distinc-
tive features of Flxi
construction are of I
jmmense value in prac-
tical service.

only with a solo motoreycle,

The live action and responsiveness formerly paossible
hip of a sidecar.

with, the comfort, safety and companions

They mean more speed, more pleasant driving, greater ease of control,

greater comfort for the passenger.

" The motorcycle is celieved of strain, bending of frames and forks avoid-

ed, mechanical troubles greatly reduced by doing away with the jolts and
jars transmitted from a rigid-car wheel, and expenses for repairs and upkeep

“of the motorcycle are kept down.

With this sidecar, almost as many miles per gallon of gasoline as with a
solo motorcycle--—-and nearly as great mileage from tires. By eliminating the
side drag and heavy pull caused by rigid construction, the Flxicar produces

free action that wears the rear tire of the motorcycle scarcely any more than

if no sidecar were used.

g the motorcvcle that will be best for your use, bring

o the same high standard by choosing the sidecar that

So, after choosin
he new Flxicar.

the entire outfit up t me | ) )y
will allow the machine to do justice to 1ts real ability--- t

The free running of the Flxi, with complete absense of side pull or drag, gives
undisputed Jeadership as a car for real performance.
56G5M120
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GREAT WESTERN RAILWAY
General Manager's Office
Paddington Station

London W3, August 30, 1933

Dear Mr. Johnson:=
r of the 2nd inst. and the enclosures

I have your lette
accompanying same, which I have perused with interest. While
we may agree 1n principle that developments are likely to take
place along particular lines, it must be left to the expert to
devise satisfactory machinery, as was done in the ocase of aero-
As you know the idea of flying in the air wes in the
of a practiocal character was

planes-

minds of men long before anything

demonstrated, but as soon as the 'key' of flying heavier-than-

alr maghines was discovered, it took only a comparatively few

years for the idea to be brought to its present state of per-

feotion. The same will, no doubt, happen with regard to the
present method of travelling

railways as I cannot think that the
ig the last word to be eaid on the subject. I

in this ocountry
atill look forward %o the day when the expertis will have evolv-
ed some machinery that will enable traffic to be moved about
from one part of the country to another, over either a mono-rail
or the present second rail at much greater epeeds than are now

attained.
ed to know from time to time what

I shall be interest
ess has been made Wwith the aerodynamiocel control to vihich

ledge your faith.

With kind regards,
Yours sincerely,

(sgd) F.J.C. Pole

progr
you p

E.E. Johneon, E8q.,
764 West End Avenue,
New York City, USA.



COPY

Thurseday, 2nd Aug. 1933

Felix J. C. Pole, Eeq.,
General Manager,
Great Western Railway,

Paddington Station,
London, England

Dear Mr., Pole:

I have read with very great interest your account under
the heading of "Greater Speed on Reilways" whioh appeared in the
"Weekly Dispatoh” on July 22nd last. Your allusion to Mono-
Railways having brought the matter under my notice. I trust
therefore a few comments on my part will not be out of plaoce.

The following remarks appeared in & paper read before
the Soociety of Engineers on December 17th, 1917.

1Tt is remarkable that in an epoch of un-
precedented acceleration in other directions,
so little inorease in rallway speeds has oC-
ourred in the last 80 years. As early as 1846
& speed of 78 miles an hour was regularly at-
tained on the Great Western Rallway between
Paddington and Didoot. In 1854 - 8l miles an
hour was reached. Present day operation of
eteam and electrioc railways shows no praotioal

improvement upon this record."

According to your statement a speed of 83 M.P.H. 1s some-
times attained on the journey from Swindon to London, that beats

the 1846 speed by 6 Y.P.H. which only shows that no real advance
has been made in the matter of epeed for the past 77 years.

I am pleased to note that you are of opinion that the
MONO-RAILWAY is the solution to the speed question, you suggest
however the gyroscopioally controlled vehicles, & method whioh
hag been attempted by many and did not succeed, the ohief reasons
for its failure furnished to me at the Engineering Museum, South

Kensington were:

(1) The danger of employing gyroscopes on each vehiocle
of a train.

(8) The cost of operating the gyroscopes being more than
the cost of the additional rail onfghe twin rail system.

It was further etated by the same authority that while



Felix J. C. Pole,Esgq. -3- 3nd Aug. 19233

the gyroscopio pystem was & goientific success, it was at the
game time a PROVED COMMERCIAL FAILURE.

The faot remains that not one of these systems have
survived and there were quite a few, amonget them being, Brennan,
Scherl and Schiloweky all of which hag. demonstration vehicles
(Models of Brennan and Sohilowsky types are still to be seen
at the Museum) in operation about the same time 1807 to 1910 so
that at least 13 years have elapsed since those demonstrations

took place.

The AERO-DYNAMICAL CONTROL is the one I advocate in
preference to the gyrosoopio control and without raising the
question of the Soientifioc msrits of elther gystem, I claim that

method supersedeés on & commercial basis and that is the factor
whioch deoides the matter.

. It standes to reason that & continuously moving mechanism
guch as & gyrosoopse, which needs additional motive power whether
the vehiole be running or at rest, must be more costly to oper-
ate than a vehlole controlled by & mechanism, whioh does not oall
for a motive power installation to meintain equilibrium,

I quite agree with you that the whole matter 1s still
in its infanoy and have only to add that 4f Mr. H. G. Welle could
only draw a ploture of "The Mono-railway on the ground” whioch
would produce the effect on the buginess man of making him give
this matter serious consideration, he would have accomplished a
timely servioce in the interests of rapid transit.

I enclose you & leaflet, the statements re railway speeds
on page 3 being paged on G.W.R. figures.

Yours sinogerely,

(sgd) Edmond E. Johnson



THE WEEELY DISPATCH
July 223, 1923
GREATER SPEED ON RAILWAYS

———————

Felix J.C.Pole
(Genersl Manager of the G. W. R.)

What is the meaning of tnis fact - that in England

today a train has just started running that is one of the fagt-
It travels betwWeen Swindon and London

2

est in the whole world?
eced, on a journey of 774 miles, attains sometimes
jshes the whole journey in 75 min-

and its op
83 miles &n hour. 1t accompl
utes.

And what will bs

Are we entering & ne¥ railway eraf
English life of the quiocken-

English trade and
veins - the veins of transport?

the effects upon
ing of 1ife-blood through 1te
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COMPETING WITH THE AIR?

1 am often asked by my mOIe imaginative friends i1f the
railway which has achieved such feats of swift transport will
ever compebte’with the air. think that the answer, as far as

idedly in the negative.

we ocan see it today, ies dec
of the two are entirely dif-

ed field of action. I%

the functions
On the other hand,

After all,
ferent. The aeroplane nas an unrestrict
is not bound by rails, by hills or valleye.
the railway is not affeoted to the samo extent py wind or fogs.
And unless som® VOIYy radical difference in aeroplane construc-
tion ie seen, it is obvious that the air, &8 a method of trans-
port for heavy goods, is 1ikely to be ruled out for an indef-

inite period.
The only manneé

e the railways
of the mono-
land way. It

r in whioh I ocould imagin
introduotion

d pe by the
. controlled

copiocally
the war some tests with models of this method
e Royal Society, with remark-

ip true thal hefore
ttained great speed

£ transport were phown
e . The miniature gyroscoo

able resultse.




and smoothness, and by its ability to run on a single rail seemed
to indicate new posgibilities of cheapness of construction and
the congquering of engineering difficulties.

But the whole thing is etill in its infanoy. MNr. H.G.
Wells has drawn a very attractive picture of it in his "War in th
AiT" and there, for the moment, it must remain -,a fascinating
dream for the novelist rather than a serious consideration for
the business man.

,
¥



! OPPORTUNIT}ES FOR INVENTORS

| Fac tion br cds a host of
i 1 m\'entions. \\J tu- tele-
:m en tcd f

2 =g

do%
2o
=4

amp] t be
} to t t! l b l
1its | N )

Ve A ousnnr : 15, . C. M. MONO - RAILWAY
\\':thm hich t l[ I [ fT lt f

llllllllllllll
PHONE:

nnnnnnnnnnnnn
¢ from i\c“ orL 764 WEST END AVENUE
lo (.l g ‘\I CI E cribne lt'ls

— | take Hitabe t900pt e i teleptio Sl sl M
—Lw}JQ tf f' Id l} Il “h[ d.EI vh }:‘1api3fltcc's j a C é
t 1{!1 “0 :lm l:ingd tc tTltT t!! ;,p 2l t , A, W -—ec-(_c'éo > VM-
:§§ o el W/ [F, 6;2 /u&d’/@ ,/d,q/f- ﬂflax_,é/ d'&z;a’::/ay
e %M%MW e R

N A
?Egvi/ﬁ‘ /Wﬁé i st Fyriy 2
\@

: . ;,ﬂ- Laatko Ho 1yeoe 741,22& zzaﬁf:a
?‘Ts-' STR- ﬂWZ i(» Z‘ Ot b vrarioed

E E yZ Lo /é(/t/b&a C AL ’#" & %«-J
' .': l %&J—/ ol _ ’%ww &M% %(, JZW/Z}MAOC- {5‘

. folhins 10l o it Te /7 & Do
:52 /;fﬁz}(ﬁj/;‘w ezl // S ,




e R AN

-

M §W MWUW%MWMZW e

Mo U.S Yo




KEAR B7TH STRERT

EDMOND E. JOHNSON
MAIDENHEAD J. C. M. MONO-RAILWAY L
ENGLAND 764 WEST END AVENUE RIVEREBIDE 0737

NEW YORK CITY

Fri:28:5ept:23,

Captain B. Crossley lieates,
Iarklands,

ascot,

Rerks, Fngland,

Dear Ceptain,
llot baving heard from you in reply to my letter dated
sugust 18th, I thought it better not to delay mutters any longer,
so I have prepared & rough preliminary Drawing of the proposed
40 £t. Demonstration Car, of which I enclose a blue print.,
In the rirst place as to the mounting of the Fngine and

the Frop, I found that if the Engine were mounted as near the Nose

as possible the length of shart to driye the prop including for

Tose structure to carry same would be 11 feet as against 8 feeot it

the Engine were mounted aft. In these circumstances the advantage
lies not only in the shorter length of driving shaft called for aft
but also more seating accommodation is afforded and in addition to
thet it will be cheaper to mount, as the front Prop carrying structure

will be avoided and might mention a reduction in air resistance will
occurfto the omission of same,

due

rear comes the guestion of
the Radietor. I the Liberty Engine will require
60,000 wg.ft. of radiating surface, which to me seems & lot. lo space
is allocated to the radiator in the blue print, a sugpestion has been
made that it should be placed around the tail in the space allotted
to Beggapge end lieils, this however would mean & specially desipmned
ostliyone to build. This and many other cuegtions

radiator and a € R
erise upon which I should lilke to have your opinion,

7ith the Ingine mounted in the
I am told at 1C0 l.P.H.

The mens lavatory will have to be moved forward to allow
out another seect reducing

o pet at the engine ana thiE will cut
.gsenger sccommodation to 10 ingtead of 11,

Since producing this Blue Print, I have learnt that the
maximum efficient angle of Incidence ig 16 degrees, and if that is so
+he truiling edges of the aerofoils would actuully touch the body of
the Car ot meximum Incidence, hence & pocket woulda be formed which
would more or less destroy the sction of one of the .erofoils, to over-
come this I think it will be essential to give up gll ides of mounting
one pair of aerofoils seeing that the meximum width 9 £t.8 ins. at
Laximum Incidence is all that the twin rail system will allow us,

(=]

I therefore propose mounting two peirs of serofoils fore
aft instead of the one pair as indicated in the Blue Print.

and
T am slso told the less the span (chord) of an aerofoil
the greater ite efficlency. £ that is so additional aerofoils are

clearly indicated both for efficiency and to aveid air pockets
between the trailing edges and the sides of the Vehicle,
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,fl EoMOND E. JOHNSON NEAR DTIH STREEY
¢ _ MAIDENHEAD J. C. M. MONO - RAILWAY FHONK)
ENGLAND 2764 WEST END AVENUE RIVERGIDE 0737
NEW YORK CITY
Captain 7. Crossley lleates. -2- Fri:28:8ept:23.

45 to the mounting of the aerofoils I may have this
tested out hem very shortly beczuse the Curtiss aeroplane (Co.,
Carden City, Iong Island have offered to make a lodel to the said
blue print size 24" long by 6" laxipum height, they inform me they
have the best wind tunnel in the United Statec and will test for us
the best position in which to mount the ~erofoils. I+ all depends
Fowever upon what price they quote, they say they will not charge me
more thaen cost price,

Tow &8 to the weight of the Vehicle 1 cannot help feeling
that upon this point you do not fully eppreciste that sdditional
weight is of but very 1ittle importunce so long as the additional
weipht will not raise the C. of G. for instunce at 150 M,P.H. AiT
Registance is from 10 to 100 times more importunt than weight,.

The following table should serve to bring my point home,

Table of approximate H.P. required +o0 overcome resistances
7ith & Streamline Car and ball or roller bearings in still air and
on level track. Bffective area 20 sq. feet,

Teet | :
Hegist- ML EBoH, per 5 Ton 16 Ton 20 Ton 40 Ton
ances Second, Vehicle, Vchicle.| Vehicle, | Vehicle,
Air 100 146 .7 Akt alirfal 173 atfal
Rolling. 100 146,7 45 3 16 i r32 gt
. Total. Ji7.5 P 108 HE 187 EE 203 HE.
.\\ :
aAlr 150 220 570 570 570 570
Rolling 150 220 M 12 es 28
rotal ; LY6  HE. hBE HE 594 HP 18 EE.

e

; Teke for example a 10 Ton Cer comp:

§J 150 1.P.H. it simply means that twice the weig
additional 12 H.P. and this compared with 570 H.P,
of 2.1%, I contend it matters not therefore whether the shell of the
Cer be of aluminium or of say 1/16" Steel, the additional weipght is not
worth consideration except from the C.of G. point of view, what say yow?

I have been taking the question up of aerofoil control with
sgcone Co,, who inform me that they have & Cyro out aow

the Sperry Gy X wh

capable of taking cure of not only CGravity but Centrifugal rorce,

They claim that gravity and centrifugal force act upon their Gyro in
+the same manner, that rounding a curve at high speed will only occupy
a short period with the result that any error introduced is neslipgible,
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to investigate this metter
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T have now completed Tnventions TEg 103, 1ea, dues

709 and 113, end have 104, 107 gnd 114 on the way.
shall be glad to receive any sngfesfions you can
with the Blue Print enclosed.
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- Iotter to E.E.Johmson
10/5/25

Its insinlletion dimensions are &s followas

Over al) 1ength ssesseenssesse 69uB/64"

- M 7idtNecsssncsssssnsna 2’?” (35315703-}
" T
Hai-1t above DEU sseasscsseases 23—1/5&"
:Q:til froz bodeasnssnsnsssnnns l4a~-15/64"

Raforrins to the postscript on your le
thot the guestion of radiat: fza0e 0

ter, would advise
1ir or €
en~ine &t 150 mepsh. i3 2 teoimieal oxe thnt oin ot be znowerad

Liverty

@D
=7
L. B 1,

r,
27
4

1
H

inas-mch ns the cond y nder which the engine is reguired to
operate are of porcmoO It may be stated, however,

. that the radintor of lame vged with the Liborty 12
enezing has the follon

49=-7/16"

28-7/16"

51t

L T, o
011t eeesccessesesssnressses

Tidtlhiesesesssnscsasacsossconans

sasueegesastoBBl

roximtely 90 guliona per mimite

Very respectfally,




NEAR 97TM STYRARETY

EDMOND E. JOHNSON
_ MAIDENHEAD J. C. M. MONQO-RAILWAY PHONE:
// ENGLAND 764 WEST END AVENUE RIVERRIDE D727
NEW YORK CITY
TPW:M-9424

Tuesday, Cotober 16,1923,

Messrs. Curtiss Aeroplane & Motor Co. Inc.
Garden City, Long Islend.
New York.

Dear Sirs:-

In reply to your letter of the 15th
instant, I beg to confirm having handed you yesterday,
check of One Hundred Dollars ($100,00) as requested.

With Ten 12 ft. by 3 ft Aerofoils
at 36 sq. ft. the total surface will be 360 sq. ft. with
the waight of the Vehicle reduced to 10 Tons, the maxi
mum angle of Incidence reduced from 16° to 14° , the
¢ of G 60 inch above Mono-Rail snd C of P 80/'above Hono=-
Reil, I record the calculations for arriving at "landing
speed” as follows:= 645@L.44¢;igﬂ,¢1¢5§¢ ﬁcfvj-fi)

60" 2 4
AB|30": 2" : : 20,000 1bs : 1333 1lbs

+ 1333 1bs : 1000 lbs

As 80":60"

Lhite KAV
1000 = .0025 x 360 x V

4 1000 oA
v =3 .00 x = 33.‘5 -—-.P.I‘I.

The landing speed 33.3 M.P,H, is the
theoreticel figure without allowing far disturbance which
will be determined amongst other things in the tests you

are about to apply.

I think we are agreed that Sidewind
pressure and centrifugel forae will be treated by you am
indicated in my letter to you of the 9th instsnt. In re-
gard however to the former Mr. Miller raises the point
that under certain conditions an addition 20° of




MND E. JOHNSON NEAR DiTH STREET
MAIDENHEAD J. C. M. MONO-RAILWAY

ENGLAND

PHOME!

7683 WEBT END AVENUE RIVERSIDE B7A7

NEW YORK CITY

2/

Messrs., Curtiss Aeroplane & lMotor Co.Inc.

Incidence might be called for. I do not quite follow
the reasoning for this statement. It ghould be bhorne
in mind that each pair of aerofoils is acting in
series so that whatever additionsl Incidence called
for would be halved.

The maximum Incidence as above
stated has now been reduced to 14° but if 20° has to
be added to this, the maximum Incidence would then be-
come 34°,

I will be glad if you will be
kind enough to give this point further congideration,
bearing in mind, that the outer track wheels take the
load until the flying speed has been attained,

Perhaps you will be good enough
tc write informing me your opinion and how the addi-
tionel Incidence is arrived at.

Yours faithfully,

EEJ:FO
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legsrs Curtiss Asroplane & liotor Co. ING.,

Clinton Road,
Garden Clbty, La.I,

iﬁeﬂr Sirﬂ:-’ T.P.’ﬁl I}ﬁzwq
in sccordence with the sugsostion made by both lpa Hubbard

and Mr. Mller I heve mede another @rewing of thoe Iodel Car Leale 2B 40

Toot, and ng arranged I have indicated § pairs of forofolls,. i

Fach Aerofoil Now meastres 12 £t by § £t piving 36 equare
foot surface and for the six Acrofolls a total surface of :‘.15 square feot
Tho ehord et the top of ench Acrofoil should however be roduced in order 3
o Iower Go Genter of prossurc so as to correspond with the Conter of'
Cravitye This would take about 9 squara feet off onch Aerofoil which
would then give 6 rcpofolls at 27 sq, £, 102 5q. fte This is consider-
ably larger than those suggested in ry lettor to you of the Hth inst,. !

You will ebserve the trailing edge olearances Qat
mescimm efficlent incidences 1§ Degroes)are now at lose 1=2" conter 12"
the quection, and
1 tosts the naxl-

and at tail 2-27
T note you think a 20 ton cer is out of
you sugrest that you will delernine fron the wind tunne
mm welght cex the aerofoils are sapeble of ptabilizlng. o T S
. — v
. Agouming the welght of 4ho car to be @‘conu the flying
gpeed in still aelr and on level straight track ripht be epproximated
from the following date. _
ebove lono=Rell head

Aorofoil 5O inches from lono=Hails
outer tracl: wheol 30 inches from Jono=Holl
CRoVo

2% 1356 ot outer track wheol will rono
cof @ 4." fpen the perpendiculer tlus:«
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October 15, 1023,

AB 80%: 47 :! 15 tonm : 1 ton

e

.
(iR s yv]

o 3
7o attein n stabilizing or Lflying speod the norofoils
hrust (the horirontal component to

ecapeble of proetuncing a side Thru

of 000 Lss 55 5
i % | itk A Qornofocls ~ ~ -~
=3 G 1] i l 1 /o I

with the mbove exceptions my letter to you of the
oth inst substantially holds poodypnd I accept your optimate dated
the 1st inst., the liodel to be made as por drawing enclosure 1o.611
and $ho tests to be conducted as arranged, lodel to Le completed
in two (2) weelks time and tho tests to |
lowing as arrangeds
Reforonce Tho Seaboard Branch,
T Be Groves Credit Dopt.) 115 Ir ordwey,
Yours faithfully,

Fnols: 4
4811 Drawing of liodel Car geala 77 to féot




'ﬁwn E. JOHNSON
J. C. M. MONO - RAILWAY NEAR B7TH STREET
PHONE:

MAIDENMEAD

ENGLAND
764 WesST END AVENUE RIVERGIDE $737

NEW YORK CITY

Jered: g - Ol 23

Sor

Messrs.Curtiss Aeroplane & Motor Co.,Inc.,

Clinton Road,
Ggaxrden City, L.1l.

Dear Sirs:- TPW:M-9215

In reference to your letter to me of the lst
inst., and my call upon your 1T .Hubbard on the Third

inst,.

As arranged I have prepared a fresh full size
drawing of the proposed prototype Model Car which now
measures 20 inches long and scales 1/2" to foot when
compared with the 40 foot Demonstration car.

As suggested in my letter to you of the 26th
ult. I have now indicated two pair of aerofoils of half
the width , which at maximum incidence 16° gives a
clearance of 1':29% petween the trailing edge of the
Nose Aerofoil and the body of the full size vehicle
end 1:7" rear clearance. ®ach aerofoil soales 9'-0o"

x 276" giving 224 square feet per perofoil or 90 square
feet of surface for the four aerofoils.

Your 1r .Hubbard desired some further data
regarding Demonstration car in order that the gorrect
size Aerofoils could be calculated ,2l180 the lower
support of aerofoils to clear outer track wheels has
yet: to be settled and for these reasons the drawing
that I am sending you is unfinished, 28 you will no
doubt find the gize jndicated may have to be modified
to meet the following estimated particularsi-

Weight of car loaded 20 tons.

(1) Gravity is the pirst consideration and with
a 2" 1ist at 2' 8" from the no-Rail. I calculate that
the Aerofoils will pe called upon to carry a load of
1 1/3 tons due only %o tne weight of the car (as 30":
onss 20 tons: 1 1/3 tons) so that each perofoil under
this heading should be capable of carrying & l1o0ad of
666 1bse, this 1oad of course, becomes less A8 the hist

decreaBes.
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NEAR O7TH STRELY
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764 WEST END AVENUE RIVERSIDE 0727

NEW YORK CITY

--2——

Messrs.Curtiss Aeroplane & Motor Co.Inc.

(2) sSide Wind Pressure might be calculated same
as for Aeroplanes,

(3) centrifugal force is arrived at by
treating meximum curves as Peing of one-half mile radiuse.

The description,pages four and five herewith
gshould give a clear idea as to the mounting and duty
the Aerofoils will be called upon to perforn.

In the demonstration car each truck will Dbe
fitted with 200FF to 250F2 motors for track wheel drive
and in addition the vehicle will be provided with a
395 EPlow compression pusher type Liberty Engine for
propeller drive.

I estimate the car with equipment to give
a cross sectional area of 80 square feet or an
effective area of 20 square feet and from this the
following table of approximate H.P. required to over-
come Tresistances with ball or roller bearings in still
air and on level track has been errived at.

Rolling friction is taken at 3 1bs per ton
Air Resistance = 0032 X Ea v
Where E = Tffective Area of body,
trucks, =serofoils, etcetera.

1 <
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Hessrs.Cnntiss Aeroplane & Motor Colingc.
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I have intentionally named
rican tons becsuse I want to determine
1e of performing such

car high at 20 Ame
if two pairs of gerofoils are eapab

heavy duty, 2 fz0t the weight of the car
loaded shou
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walaw

Messrs.Curtiss Aeroplane & Motor Co,.Inc.

1 e f / 2
I should estimate that the C of G e, f.ﬁ;ﬂlf{
would 1lie gomewhere Tetmeen-thiec and Zoun-Teot /
ahove the 1Mono-Rail head. It is obvious that
the lower the C of G the greater the relief to
the aerofoils.

1 propose giving you a call to-moxrow
afternoon ab 2.15 if convenient to you when I will

bring with me & model truck =and permenent way as
arrenged.

‘Yours faithfully,

Enclo

Description- Té Aerofoils
drawing under separate cover.
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NEAR D7TH STREET

EDMOND E JOHNSON
J. C. M. MONO - RAILWAY.
\ PHONE:

§

MAIDENHEAD
RNGLAND 764 WesT END AVENUE \ RIVERGIOR 8737

NEW YORK CITY

Captuin B, Crossley-ieates,
Tarklends,

ageot,

BERKS, England.

Thurs:18:0ct:23,

Dear Captain,
I have now to report to you that Hono-Railway

developments huve taken an unexpected turn as the result of a

sheer chance occurence, brought about in the charms of g distant
picturesque country suburb groomed to the last degree, in keepiﬁp
with the beautiful crounds of the millionaires which abouhd in this

garden of Falaces,

It came about in this way, I was staying the night with
my sister-in-law at Hempstead Long Island who had previously
ascertained for me that the Liberty Engine was manufactured by a
local firm and so the next momming she drove me in her Car to the
Taetory of llessrs Curtiss aeroplane and llotor Co.,Inc. located in
a most gorgeous garden in the outskirts of Garden City.

I had the good fortune to attain a conference with the
Chief Engineer lir, Gilmore and the assistant Chief Enginser lLir,

Wright.

Ir, Gilmore after having fummished me with certain
particulsrs in connection with the ILiberty Engine examined a Blue
Print of the 40 ft, demonstration car which I exhibited to him, who
after much consultation expressed himself as beinpg extremely inter-

ested in our project. at this point I left lir. Gilmore and Lr,
#right (deeply engrossed in the proposition) to get some further
particulars which I luckily had in the Car outside, ilor I foresaw
some deep scheme brewing,

Upon my return after some deliberation lir., Gilmore made
me & suggestion and an offer,

The suggestion was that if I would be guided by his advice,
I would not at the present moment incur the erpenditure ol one cent
on building a Demonstration Car unless and until some further data
had been ohtained. The offer was thaet the Curtiss Co.,, would be
prevered to build us a Prototype lodel for Wind Tunnel testing to
determine the necessary data which he considered an essential
preliminary preparation to building the Cer in contemplation.

I pointed out to Lr. Gilmore that much as I should like
to accept his offer, I could not entertain it as it would need a
Syndicate to be formed to meet the expense; he however informed me
thut they had a special department devoted to the building of
ilodels and if I choose to let them build & llodel he would undertake
that 2ll information would be kept confidential, and moreover as



HEAR DTTH OTAKEY

J. C. M. MONO-RAILWAY
FHONE,

EDMCND E JOHNSON
MAIDENHEAD

ENG
LAND 764 WEST END AVENUE RIVERSIDE 0737

NEW YORK CITY
Laptein 8. Crossley-lleates =i Thurs:19:0ct:23

the matter was of suoh great interest they would puk the job
through for me at cost price.

On hearing this news I was overwhelmed, it Tairly took the
wind out of my sails and so to. cut a long story shortiyou will see
by the encloseé correspondence that a Contract hus been entered
into at § 494 22 for the whole job.

I have now learnt that the Curtiss Co., will suffer g loss
as they omitted to estimete for the Rolling moment apparutis which
they will have to construct specially in order to conduct the wing
tunnel tests and so tuking everything into consideration I ITnink you
will agree that ( although I have not attempted to muke a belfer
arrgngement than the one which has matured) I might have done worge,

The Curtiss Co.,, say the Demonstration Car must not exggeqg
16 tong weight which means that the shell must be of Duralumin to

veizhi between 2 and 3 tons, the trouble is to zet sufficient Aexpe
£011 gurface in the restricted space available, even with the weigp
cut down to 10 American Tons, it reguires 5 pairs of Aerofoils,

The estimated weights work out as follows:
Ibs

Shen  (In Duraldumin)l .. ove st e sleleieie v el 19000
Iiberty Sngine, Tadietor snd Jater........ . « 1300
o - 250 H.P, Bnpgines with Fadiator and Hg0........1600
serofoils 360 sq.ft. € 2 1bs 8a.fteseeeorescesnnaas 720,
L s o e B R N S e SRR A,
s aisiuneiore i 1N

.6000

Oil----oc--|d----nnl----l-llli-----.lu-u

Trucks (Bogies) S&F.eiiivercrsonctanteconnns

16920 1bs.

12 sassengers at 160 1DS.iieieerssnrsearoinanenns 1920

18840.

l%%%%_ equals 9.4 Tons, say %gzggigé

T enclose Copies of correspondence with the

Curtiss aeroplane and liotor Co., Inc., Garden City, L.I.



EDMOKD E. JOHNSON

MEAR OT7TH STREEY

J.C., M. MONO-RAILWAY PHONE

MAIDENHEAD
RIVERSIDE 0737

ENGLAND 784 WEST END AVENUE

NEW YORK CITY

r

by reference to Sketch fapge la Cetober 15th in the
Curtiss Cor*espond@nce vou will obgserve the Centre of Fregsure
is 1 £t. 8 in, above the Centre of Frgvitw I bave done every-
thing I can possibly think of to avoid this state of thines,
-you will see what I stated on the previous page of the E@qe letter
about reducing the ckord at the top of each evof01l, but Curtiss
Co., say that nothing less than 360 uare feet of serofoiy
surface should be employed in the first instsance. You will also
notice that the C, of P, heing 1 £t. 8 in, above the C.of €. the
load upon aerofoils due to 1cverage is reduced by 333 1lbs. amg
unless this extra load can be tuken by aﬂGTtIDﬂd1 serofoils
mounted below the C, of C. it is ObViQhS that the llono-Rail Wiy
have to support this additional 333 pounds load, “hJLh amounts to o
side thrust.

e b

m

a
ol =
o

fk-m

This difference of 1' 8" on one aserofoil renresents
& suxface of 3 £t by 1 £t, 8 in, equals 5 Bq, ft,and 'on' the 10
Aserofoils it becomes 50 sqg, ft., so it is obvicus in order to
gain the ideal condition, that an increase of 50 sg.ft. aerofoil
area should be added below the C, of G,

Since writing the above I have had a further conference
with the Curtiss Co., and they propose to cuerry throuph the tests
with the aerofoils as Blue rint I em seading you, when they have
determined the C, of P. by actusal experiment, then any additional
aerofoil area neeessary below the C. of G. can be computed by
calculution,

I have already mailed you this months "Popular Science
giving the latest in liono-Railways.

Jith kind regards,

Yours sincerely,

fmd 1

\__
1.Copies of Curtiss Lorrrtnondeﬂco uncer sonurufb cover)

2.Copy of air Service letter dated HY,_,ra X Z( 2 dn )
S.JIQU priuL of Prototype lLiodel -do




" Phonca MAIDENHEAD, 297,

MEMORANDUM.
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Epmonp E, JOoHNSON,

~ MAESCOURT. s
MAIDENHEAD,

REFERENCE, aacOm .
BERKsS. : e
R — Al ,
ion:22:0et 2.
Tnventions
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4 101 [ileens for gtaubilizing moving bodies. UuS:s. PATEN
(Vertical aerofoils on either gide of 71,437,183

{102 |[lesns foT gtubilizing moving bodies. I .P . # 2849
(Verticel aﬁrofoﬁlh mounted on or between Sealed
sides of Vehicle). Aug.27th 19
Conception: 27:aug:23.

#1035, |ileans {or stabilizing moving bodies. N.,B.7# 505
(Horizontal serofoils on either gide of Seuled
Vehicle) aug.30th 1923
Conception: July 1921.

#£ 104, [Leans for controling aerofoils attached
to moving bodies.
(Raeil head control)
Conception 16:aug:1923.

llono- .¢.ﬁﬁlu3

#1085 Improvements in and relating to
r2il treck wheels and llono-ra 11 track. Sealed
(Flanged Filot unnclo) 16th Aug 198
COHCGLTLSﬂ.lCZéHE:EL.fﬂﬁully a Tew months

2prlier)

o Tono- v,pH# 508
e Sealed

fFLo6. nts in and relating
30th aug.l923

4107 L:lrovcvrq|s in and relating to Bogies
or Trucks for lono-rail ‘t%*tles.
(automstic ra ising and lowering of outer
+ruck wheels Uccovdlu to speed of
Tehicle., autome tlc COﬂL*Ul of feed
T“GSSUJ@ to Incidence (aero ofoil) servo
motors roverned by the 10ad in Vehicle.
Conception: November:192%2,

"f}

ff108 [Improved Mono-rail switch (Virgin track)
(Switches mounted on Truck)

Conception: Sept. 192%2.

: #109 Improved gwitch, .o“a—rwlT”‘?@.(movu-ﬂuwl T.Z.ﬁfﬂﬁé9
awitech, also ditto united to Lunu rui Sealed
switvh.) Conception: 4:aug: 26:5ept 23
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INVENTICHS (continued)

£ 11L&

1ﬁlli endular floors or pendular seats (to

Conception: ap

FF112

v o .‘

IME L1l
Prop to rotate about
Props in pairs Clutceh

oy o o o
GLOg
4o
L0,
"Q*‘
192

#1114
Vehiclex-*+—

e ¥ e am e lay = e
r to entex 10E Curves.

re reaching curve)
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75308C
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Pamphlet (American lst dition) 9:July:1923.
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EDMOND E. JOHNEON HEAR B7TH STREXT
MAIDENHEAD J. C. M. MONO-RAILWAY PHONE:
ENGLAND 764 WEST END AVENUE RIVERSIDE 9737

NEW YORK CITY

Captain B. Crossley-lieates,
ILarklends,

ascot,

BERKS, Zngland.

lon:29:0ct:23.

Dear Captein,
The Model to blue print 811 (mailed to you on the 19th inst)
is now ulmost completed,

The Curtiss Co., asked me to call und see them &t Garden
City last Vednesday, a&s you will see by the enclosed copy letter,

afraid we have to face a snag the magnitude

I am very much
Unglund beiore

of whick is such that it may mean my returning to
attempting to launch the ship,

It is a point we have completely overlooled,

The theoretical flying speed of the Vehicle works out at
33.% M.P,H,, the actual flying speed in still air after allowing
for disturbances let us assume at 56N SR IHE Tow assume & 40 Uile
cide wind, this will meen that the flying speed will become 90 M,P.H.
otherwise the trailing edges of one set of aerofoils altopether
exceeds the limits permissible with the twin rail system, and even
if the outer treck wheels are not raised auntil 90 M.,P.E. has been
attoined I feur the 1imit will be exceeded, but this is not 811, for
if on top of this stute of affairs centrifupal force is encountered
the poeition becomes hopeless znd we are face to fuce with a virgin
truelr, which I dont suppose wonld ever mature during our life-time,

only hope wuas to mal
if that cannot be done
ce,

L,

re a staert upon an existing twin rail
I can assure you we stand & very

g

oIl

s
D Ce
cha

tra
poo

(@]

jaliia

()

The followinge Table which I have prepured will enable you
to appreciate the underlying fuctors which govern the situation 80
.7 g side wind is concerneda, though Centrifupul rorce & 1lar greater
eneny, looms in the back ground.

-~




EpMOND E. JOHNSON ean BT STRRET
MAIDENHEAD J. C. M. MONO-RAILWAY

ENGLAND 7684 WEST END AVENUE RIVERSIDE 9737

PHONE:

NEW YORK CITY

Captain B, Crossley-lieates. - P ton:29;0ct:83,
Table of rospltunt wind anples for 1C Ton
J.C.M. lMono-Eailway Vehicle at various
Vehicle znd Jind Speeds.
Speeda of Regultuent wind engles from side wind thruste T -3
Vehicle at 90° to Vehicle
patE, H,o Speed of Wind in M.,P.H. |
10 20 30 40 50
50 ITER0) 21°50" 27201 38040 45300'
60 9930 18°30! 26°35! 372040 39 040!
—» 80 7910 14200 20940 > 32 00"
100 5245' 71%20" | 16040". | .BL80" | 26,557
120 2045" 9° =0! 14°00" 18°30" 22%40!
150 3°50" 7%45° 171°20" 15°00" 18 30"

- : : 0n0
It is proposed to run test in yuw at 27 .

The Centrifugzl force for & 1¢ Ton Vehicle uvupon o CuUIVE

of + mile rudius at 100 ®.P.H, is )
i
Ras (L 0
Y I3
p = Centrifugal force G ilbs.
St in LS e 20,000
v = £t/sec. velocity =147
R =Radius in feet = £0640
Lt == 26,(00 e, 147 X 147 = 5[@4 1*05.
TS e o640
T should imagine that a Centrifuge.l force of 5084 1bs Ay

would be very nearly 2 times the Iforce exertec by & 40 mile
gide wind pressurd.

Yours sincerely,

Tetter from Curtiss Co., dated Cctober 23rd, 1923,




(e aie) ik d)

Curtise aeroplene & Votor Co.,
Garden City,
Tonp Igland,

NEW YCFRK.

: et Oet. 23zd, 1985,
wr, ~dnmond -. Johnson,
764, West Bnd avenue,

NEW YORK CITY,
Deur Lir, Johnson:

Your letter ¢f the 16th instant noted, and I have been
asked by Lr, iright to unswer +he technical guestions which you
refer to in this letter,

Tn regard to your figures on the ten 12ft by 3 ft
serofoils, [ huve checked same and found them to be correct,
“+e gifference between the ficure 33.% 11,0.Y. and this fipure
corrected for interference, will, of COUXER, ba determined by the
lAind Tunnel tests, a8 I to0ld youn in our convergation,

L4

.s to the side wind 1orces, I hued sir. Willer oo s0mé
ifiguring on the point X2 sedi by him in our preceding conference,
FProm these figures the maximum indicated angle is from 30 to 39
aeprees for a egide wind of AG M PREN This angle, of course,
pbecomes less 1or smeller wind Velocities.

To obtuin an angle of this marnitude on the machine,
+he wings would have {0 be moved closer to the body.

e have started the model, and if convenient, it is
-desirzbhle that yom come out here as soon as posgible, to talk over
+he connection of the body to the +rucke, s thig connection isg
not shown in the d rawing.

Sincerely,
(urtigs seroplane ¢ Lotor 0o ., fnes
ged) ¥.3, lubbard,
Technical Engineer,

0
n
[80]
o

e H S 5D
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.den City Hotel, Garden City, NI




Phone: MAIDENHEAD, 297, MEMORANDUM

EI;!;IOND E.. JoHNSON,
MAESCOURT,
‘ Captuin B. Crossley-leatas,
PVI!\I[)EZPJP{EEF\[), Tarklands,

REFERENCE. ~

BERKS. e <5007

Mon:1G:Dec:23.

— Y

..LJ‘J_.I-M. z

Degr Cuntain,

Since hearing from you yesterday by phone, Williams
called and spent the evening, and I trink I have now cleured
up one of the objeetions raised by him, which wus that he
claimed thut there would normally be & stress on one or other

side of the rail heud, even when running at Llying speed on
straight truck in still air due to gruvity.

In the CurtismsRerort it is stated that at constant
speed and constant setting of the aerofoils, gtetical staubility
cunnot be fulfilled, and “Zonseo mently the vericle is statical
unstable.

as at “rﬂuﬂnt arranged, ‘it
1y travel upon a

due to gravity, and consequently there 411 elways normally
4 side stress on one or other side of th@ ruil head due to this
condition. Therefore I think that Willisms is right in his
contention, and the comrrents made by Curtiss indicate that some-
thing should be done to overcome tkeir contention that the vehicle

is statically unstable unider the conditions numed.

' ith the aerofoils set

obvious that the vehicle will always noz

o
= (D =0
i
~

The outcome of my diecussion with Williams is ingtead
of running the vehicle upon a list, that the normal running
should be vertical, aad by so doing side stress upon the rail
head would be altogether eliminzted, und the way to accomplish
+his will be to arranpe the normal set 1ng of the anerofoils so
that the angle of incidence of a1l of them are inelined very

slipghtly inwardly, that is to say that the trailing edges under
HOTHJ1 conuvtlons of each pair of aerofoils would be slightly
further apart, This setting would pgive & sliphtly greater air
resistunce, but it would have the effect of making the vehicle

ride in a verticsl pogition (without 1ist for normal running,

and would take off the side load upon the rail heud which would

therwige oecur.

the slight extre resistunce resulting irom

the stageered normal setting of the serofoils, the Gravity fector,

i.e, Tor the 40 £t Bemonstrution Vehicle, 1,000 1bs 1Ju0) would
be eliminated, hence the zerofoils would be relieved from ibzs

3 load, and probably at the same time the vehicle would be el

4S apgainst

—_—

L e e R T T el




~* Captain B, Crossley-iieates, — 2 kon:l0:Dec:¢3.,

sL;tlo,llv Sstuble, while side stress upon the ruil head would be

dispensed with,

In reference to your sugpestion that I should secure
¢ small run-about Car to facilitate trunsit boetween ligidenhead
and Fingston, T may tell you that mv wife is very anxious that
I shoulm b?lnr her and the familmg to the United States,

It is just possible, therefore, that I shall attempt
to sell the house anad ;urn*?ure forthwith, dn Vbicb cuse we
might take a jlrnw e Tor u short period until we can get
away, whieh I anticdi e ‘wbout in april nexts Sin tthat

case we might tuke a furni use in the vicinity of Xingston,
If I adopt this course it will mnean that I shall have
to sell up PVF""Lnlnr, inclhu_ng Laravan, ruselspge, Z0lls-lloyce
ingine ete,, To dispens with these items would not be an easy
matter at this time of tho .@Bar- so that perhaps I shall be )
- compelled to bt*V herc lel maroh, ﬂ"ﬂ~wrunn11* 1t 94 e difitd ot
Tor me &t the moment to-grriveé at a UCQJ“luﬂ R flﬁznforﬂ
you cun give me uny «4slions in regy to the disposul of the
Fuselage and the RollsTg@Mce “npine it nlcl* expidite matters,
. W

The disposal of the furniture is & very simple matter,
but it would not be so easy to sell the house at this time of
the year, - %

Fo w¢qr vou will
withk Manny adams at ear

ceed in arranging an appointment

With kind regards to your wife ana fenily,

Copy of letter to Curtiss seroplane and liotor Gfe =150 st
dated the 10th instant.







PMMzmgwﬁﬁ;AQZQL : thMORANDUM

/Em‘ibnn ‘E. JoHNSON,
/ MAE.SCOURT, Captain B. Crossley-licates, ifge
MAIDENHEAD, Tarklends,
BERKS. g7 o | R

i T/‘. ¥ —Tl s Q
el L BLIES,

Ties:11:Dep: P3A

Dear Captain,
I am in receipt of your letter of the 8th ingtant.

two Vehicles passing one
as endeavouring to avoid
a5 one of the reasong
road, which I believe
eg; in that case thre
stopping places.,

another on two tracks et hirh speed,

.
Y

Talrine the case you raise of
*
e

)
+his condition at the outset, and this W
why I selected the Southern Yaeifie Rail
runs upon & single track across the Stat
Vehicles would only pass one gnother at
will need ettention for while it
be possible to test out the Demonstration Vehicle upon &

we might not succeed in inducing a Railroad Company,
to adopt our system, nevertheless there are
Nailroads besides the Southern Facifie

P

worked upon the staff system,

This point, however,
may
single track,
having single track,
guite & number of other
who. huve single tracks

Punnels and B3ridges will cf course 1imit the height of
the centre aserofoils, und alsSoO +he width, unless they are
nerotiated below flying speed with outer track wheels lowered.

|

The height of an american Railroad Car above rail head !
9", and in arriving at the andditional 3 £t of extra serofoll)
+hat the rail would be meounted directly

anon the cross ties, if however the ono-r2il be placed upon a
lonpgitudinal tie mounted upon +he cross ties, then € ins, would
huve to be deducted Trom the height, in whieh cuse we can only
inere.se the centre werofoils by &' 6" in height, however, on
looking through the Slreteh weein I find that the Top corners of
the Vehicle are cut off, snd in consecuence I have this day .
written to obtain further information on the subject, as you will

ser by enclosed COpy letter.

.06
+0 bhe added, I have sesumed

: - T am very pleased to see that you have been so prompt
in writfhg Fanny adams, for I cun gassure you I am full out to g
g move dn,

o

=



PR o
. Crossley-lleytes

to run over the

The next time I see you I should Tre
have reserved my

1

e

i
South's letter, as I
1 to discuss the
i letter dated
but' T will not wornw

points raised in Ernest
reply to him until I saw you, also
Sperry Control, which they have dealt with
September 25th, likewise the Canzdian Fatent,
with these matters at the present moment.

would

vou
You may wonder how it is possible that I should
contemplate bringing the whole family with me to the States, in
view of the fact that house rents-are so prohibitive, For instance
in ew York City it costs about £100 per room per annum unfurnished
Cur idea is to buy a Motor Car and Trailer and trek across the
States to & climate where we cun cump out all the year round.

With best wiches.

Yours sincerelpy,

Copy of your letter to I',P.a. dated the 9tk instant,
Copy of letter to the Chief Clerk, Jong Island IhilTOtLd,U

the 11th instant, /\

' {l.l. -f., -'r'(.‘t




Larklands

\J Ascot

Please d
nclosed report, I di
riendly on closer ac

rar Fanwy

1ave fourteen fits when you see the
when I first saw 1t but 1t seems more

nece. Johnson has just brought 1t back
1€ the Curtls people have shown nmuch enthusiasm
for the monorail. His objeet in bringing the report & the model
baek with hin i= to arrange for, ainiler teats on rather different Y
lll’lr:-??':;-:i:"e gcheapnly. The Aurtis Mave born aboui half the cosia of
these tests but even so they were expensive & they seem to have
insisted on reading rolling moments (taking the rall head as a fixed
point upen which silde thrusts may Dbe imposed.) while the data we

o+ =

really require are,1). Horlsontal thrust due to side wind of 40 mph

on keel surface, to be read on stationary vehiele. 2), To find the
actual head resistance of the Aerofolls & struts alone at several
gifferent angles of 1ncidence akin: the Curtis figures for

-

A
al den

Downwash correction le. 6 & eer

coeff' to 18 degree n last pair & setting ineidence accordingly.

and 3). To read off the actual Hbépisontal side thrust obtained drom

gerofolls attached to vehiecle at incldence similar to 2). at 40MPH

2180 to cheex theoretlcal fligures for vargbus angles of Yaw.

vou see the fundamental baslis of this Monorail is THE COMPLETE

ISOLATION OF ALL SIDE STRESSES IROM THE RAIL HEAD", Johnson & I are

weary of repeating this to the various People who have delved into

this Patent, they 2114 seem to lose sight of this basis, I dare

conponents 2) & 3) that we need but it is bevond me & I think that

you will eventually agree that the Vehlcle should be supported in

4

a2 mercury bath & the actual horisontal thrusts read off. I believe
that the mercury would remain unruffeXled in a 4OMPH, wind & would
feproduce as good a ground interference effect as the Yaw board
shown in the photo, while a sultable float would cut out the gravity
difficulty entailed in testing the vehlele upright. I am only |

troubling you with these requirements as you onece told us that you |/
could put us onte the right people 1f ever ve wanted wind tunnel |
tegts done & sinece even the Curtis Co had to make the special f
balance shown 1in the photo,for the Job it behoves us to go to the |
People with the best equiped lab'. It would be a great help if J°uf
could clve us papUrhEBDALAIALYSAS/in order of merit, & return =e

the enclosed report & photos. If thls report does interest you wof
should of eourse value your views, especially on the probable effq

on the rate of change of downwash with angle of attaek 1f the .
distance between trailing edce of one aprofoll & leading edge of |

S

next was ingreased by say 12%. [
¥ /

i\-‘
say a Tripes man could resolve the Curtis figures inte the horisontal |
A
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the side of the tunnel, ualso the position of the rajls in relation
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Phone: M?ENHEAD. 297. ' MEMORANDUM

ED‘MOND E. Jonnson,
s |
' MAESCOURT, . ' Captain B, Crossley-iieates,
MAIDENHEAD, 048
REFERECNCE. ASCOT'
BERKS- J/MW, BERES.

Fri:21:Dec:23.

Dear Captain,
Received your enclosures this morning, which I

return herewith, together with a copy of a letter received
from The Rt, Hon, Sir William Bull, also copy of my letter
to the Institute of _Patentees which I trust will meet with

your approval,

I have this day received s very interesting letter
from E.W. Chalmers Kearney of The Kearney High-Speed Rallway
Co.,Ltd., 100, Victoris Street, Westminster, S.W.1. You
will recollect I have meny times spoken to you of Kearney, and
when you get a chance you really must come end see his liodel
with me, - His system is admirably suited for Tubes and Subways,
and might be run in conjunction with ours if we took the open
country and transferred the passengers to his system at the
outskirts of towns. By his letter he zppears to be full out to
co-operate with us, but I will let you see the letter some time
during the Christmes holidays when convenient to you.

I send herewith & list of ZEngineers who have endorsed
the Kearney High-Speed Railway System.

Yours sincerely,

Your Enclosures dated the 17th and 18th instant.
of letter from Sir William Bull, dated the 20th inst,

Co
00§§ of letter to the Institute of Patentees dated the
21st instuant. -

4, List of Engineers who have endorsed Kearney Eigh-§peed

Rauilway system. i -
E. Copy of letter to ©n.W. Chalmers kearney, dated the 21st ins
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Yours sincerely,




I TELECRAMB:- I

TELEPHONE:=
“PHYSICS, TEDDINCTON I I

KINCBTON 3360 (I0LINES)

DDINGTON
TATION.

i LEZZZQ%EQZQWb:;/4éz;§ééédaat

o e o,
2:' ALL CONHUHIG!TIGKI G s R.E = l‘?lth December 3 1925.
-t TO BE ADDRESSED TO
7 THEDIRECTOR. | P, Adams, Esq.,
Te Whare,
Norton Road,
Let chworth,

Herts.

My dear Adams,

Thanks so much for your letter. I shall be
delighted to do what I can for your friend. I think it
will be best if he writes to me making some fairly clear
statement as to what he wants and aslking for an interview
to be arranged. The date chosen should be in the latter
half of January as I am of f to Switzerland at the end of
this week to conduct some researches on the coefficient
of friction on snow slopes.

I am most gratified to hear your good news and
envy you your happiness. My heartiest congratulations

to you and your wife and the jyoung person, and my very
best wishes for a very Happy Christmas and the New Year.

Yours sincerely,













The Kearney High-Spced Railway has bsen endorsed by Engineers
of all denominations and of the widest repute.

The following list is represcntative but not exhaustive.

A. M, Arter A M. 1.0 He SHOEVHET
A.5.E. Ackerman B.8c. (Eng.), AM.I.C.H,, M.8.8,, etd]
H. Adams E.1,C.E., M.I.Mech.B., F.S.,I., eta.
W.H. Anderson AM,S5.E,
R.H. Bicknell M.Inst,.C.E,, M,Inst.W.E., etc.
Sir George Buchanan K.C.I.%H,, M.T.J3.H,
F.H. Brunt M.Inst.C.E, M.S.E, ,M.Inst,W.E,M.C.I,
H. Brotchie A.M.S.E. 2
J. H. Blakesley M.A, Past A.M.Inst.C.E.
Ge A. Becks F-S.Eq, (M-Of Council, S'E-)g Av.MoI-co
A, Stewart Buckle, u,5.H., M.Inst. C.E.
Dr. H. Chatley D.Sa. (Eng.), A.M.Inst.C.E.
13. J. I. Corbin 2 J PR
14, A. F. de Fraine A.M.S8.E.
15- W. B. E&vidge AcHoIcGoEn 'FO'SQIl ,F-R-cI-B.A-
16. @. Noble Fell A..I.C.E, M,S.E, M.Soc.I.C, (France)
15/ J. Gell M.I.E.E. '
18, T. J. Gueritte F.85.E, President, Society of
Engineers, M.S.I.C.(France), etc.
19. Dr. H. S. Hele-Shaw F DS c NLLCR M ST UL RN S . ete .
20. A. R. Hoare M.I.C.BE, M.I.Mech.E.M.S.E. M.I.E.E.
and M.Inst.T. I
il H. W. Healy AM.T.E.E. Past Presdt. A,P.S.H.
ey H. M. Jordan A.M.7.C.E, A.M.I.Mech.E,A.M.S.1.
23. G. L. A. Jorden A.M.I.Mech.E, A.E.I.Loco.E, cte.
24. Captain H. F. Jackson. M,S5.E.
A5 e - Bef il il FlIE A.T . Mech.E.
26, L. Murphy M.I.E.BE, late A.M.I,Mech.B, etc.
L. R.J. Mitchell A.M,[.Mech.E, M.8.8,,A.M.I.E.E. ete
28,  Prof. J. T. MacGregor- M,I.E.E., Professsor of Blectrical
Morris, Engingeering, Tondon University.
291 J. Portsmouth ACM Iaet . 0N, :
30, P, Parfett | M.S.H,
Al F. Prasser | AM.S.E,
(.Inst.C.E.. M.C.I.

32. M. Noel Ridley

33. J. Riekie | f.Inst.Loco.Bng.Past M.I.Mech.E.

34. R. D'Arcy Swgindon © AM.S.EH.

35. R. W. Schofiald AM.C.T: A M.S- B0, 0,

35, J. B. Sears | C.B.B, M.A, A M. I.C.E\ M,T.Mech. E. i

D /i ¥W.N. Twelvetrees M.I.Mech., E. P.S5.BE. M.S.I:E. (France)

28. F J. Turquand AM.IB.E. M.I.M.E. MAM.B. B, ete.

39. E. D. Thos-Jenes M.I.C.E., M.I:¥Mech. A.M.T.H . & :

40. Col, C.H. Vesturme- Laete R.E. //’
Bunbury :

41. H:S,G. Walker% B.A. late Engineer Crew Loco. /¥orks.

42, Prof. J. W. Wilson M.I.C.B,, M.I.Mech.R. F.S.Ei?KE.

4z, Bok. F:.C: Vincent 0.B.B. B.Se., M5, 8. M, 104 H.

| M.,I.P.T. M.Am. Mining Congpess ,
l H.Am. Ph.A., M.Am.Soc. Reifway Engineersj.
late Chief of Technical D t,

/..



Phone: M ENHEAD, 297.
one ‘y)

/EDMOND E. Jornson,

MAESCOURT,

MEMORANDUM.

Captain B. Crossley lieates,

PV1 Torarnds, Kingswood,
A[DENHEAD: b <1 or w8 Brook Gardens,

REFERENCE.

BERKS. /MW, BEFKS ,
: Kingston Hill,
‘hur:27:Dec:23, Surrey.

Dear Captein Crossley-lleates,
llany thanks for the Iather Kreem and present for
children,

Enclose copy of letter received this day from
Z.il, Chalmers Eearney, also copy of my reply thereto, I
think you will be extremely interested with hig Model; the
Film I have not seen so there will be something new for me also.

: I am pleased to say thet the Curtiss Report has come
to hand, it having been carefully packed away in my Folder along
with Petent Evidence of Conception Documents,

The Curtiss Report as you are aware was made to
determine rolling moments, nevertheless 211 the tests were
made with trensverse vertical and horizontal planes et right
angles to the ground, with the 0248 of pgravity eliminated,
congequently the- readings I suggest may 211 be taken as the

horizontal component side thrust,

The effects of gravity are obtained by adding or
deducting the resultant load according to the list prevailing,
If 2 inches be allowed between the outer track rails and the

outer track wheels in normal position, the total list either
on one or other side of the vehicle would be approximately
4 degrees, therefore, the addition or deduction for gravity

load according to the list would be as follows:-,

1 Degree lista..... Gravity Load 250 1bs.at C. of P,
2 Degrees list, .... Gravity Load 500 1lbs.at C. of P.
3 Degrees list, .... Gravity Load 750 1lbs,at C., of P,
4 Degrees List, .... Gravity Load 1000 lbs.et C., of P,

If the algebralc sum of these gravity loads be added
to the Curtiss readings, then I suggest that the horizontal
gide thrust component can be computed at any angle of list,

If you agree with this reasoning I suggest that the further tests
can be made with liodel as at present arranged, thus avoiding
the expense of the special mercury bath and other apparatus




3

'Captain B. Crossley lieates. -2- Fri:28:Deo0:23.

. involved in testing the vehicle in a vertical pogition, for
7 exactly the same remarks equally apply for vaurious angles of
& 1igt resulting from centrifupal force,

According to the Curtiss Report readings,under the
worst conditions we huve a load of 14,513 1bs repregenting
Gravity, Centrifugal Force and 3ide Wind, to be taken by the
aerofoils, which at .475 efficiency gives only a thrust of
7,337 1bs, and if these readings are correot the aerofoll
area at present provided for.is asbout 50% deficient.

Whether it would be better to see if it is possible
to make up this deficiency before making further tests, or to
get the readings confirmed in some other wind tunnel is &
matter which needs careful consideration before any further
wind tunnel tests are made,

With kind regards,

Yours sincerely,

P.S, I shell hope to hear or see gsomething more of Francis laur's
Yono-Railway when in Paris,

1. Copy of letter from %,%. Chalmers Xearney dated the

|[ENCLOSURE
N2 798 26th instant. ; :
ENEAN o copy of letter to E.W. Chalmers Kearney dated the 28th
instant.,




(Co P Y)

THe Kearney High-Speed Railway Co., ILtd.,
100, Victoria Street,
Westminsgter, S, 1.

26th December 1923,

™

7., Johnson, Esa.,
llaescourt,
laidenhesd.

Dear Lr, Johnson,

Thaenk you for your letter. I was surprised to hear
you were back in England.

I shall be pleased to meet Captain Crossley-lieates
and to show him the model and film of the Kearney Railway
if you will let me know when I can come to tovm,

We are getting on quicker than I thought on this
side and hope to make a start in earnest very ghortly.

all pood wishes to Mrs., Johneon and the Children
and yourself,

Yours sincerely,

(sgd) Chalmers Xearney.
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ion,

q"!
MAESCOURT,
&
X MAIDENHEAD,
WY
y DERKS.

Fri:1l:Jan:24,

Dear Captsin Crossley-lieates,

Ve arrived back from Paris on Wednesday night.
T saw Francis Laur last Sunday, and will tell you the
information gathered when I see you. :

I am informed there is to be a lMono-Fallway at
the Wembley Exhibition, and am geeking further information

re sanme,

I enclose copy of letter just received from
The Curtiss aeroplane & llotor Corporation. I have also
received a reply from the Long Island Failraod re Tunnels,
together with somé other interesting letters from the
United States, and when convenient to you I can bring

them along.

The appointment with lir, G.R. Bdwards of the
I'etional Physical Iaboratory is due next week, and before
makinp same we shall heve to come to some decigion as to ®
the proposed further wind tunnel tests; perhaps the 7
enclosed letter from the Curtiss aeroplane Co,., will have 7en
some beering upon the matter., Unless we can pet consider-
ably better readings +han those obtained at CGarden City,
we shell heve a very tough problem before us to provide the

reguisite gerofoil.area indicated,.

Eoping you ure comfortably established in your
new abode,

With kind regards,

Yours sincerely,
Captain B. Crossley-lieates, //éf;1k44b¢6;k€:

¥ingswood, Brook Gardens,
Yingston EHill, SURREY.

FEUSEE| copy of letter from Curtiss aeroplane & llotor Co.,
YA aated Decemver 27th, 1923.

SyUS TS0

row wiIl recall that the figures I pave
horsepower are based on assumptions regardingg%he gggug%/drift
ratio of the complete vehicle, Please be advised that these
figures are only roughly aprroximate, You should wait until
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Curtiss Aeroplane & Motor Corporation,
Carden City,
L.I. NEW YORK,

December 27th, 1923.

Mr, Edmond 2. Johnson,
Maescourt,

Maidenhead,

Berkshire, England.

Degr Illr, Johnson:

atteched herewith is the tuble you requested in your
letter of November 15th,

In regard to the side thrust which you can obtain, this
can be very approximutely determined for 0° yaw conditions by
means of the formula

s .[_n
(Side thrust) Phs=iea v2

where K, = rolling moment coefficient piven in Fip.3 of our
Rept. 2427 on your car tests; V = velocity in M.,P.,H.; and

d = distance in inches from rail to mid-sections of aerofoils,
The above formula gives the side thrust which you cun actually
obtain,. The required side thrust under any conditions is piven
by using the value K, given by formula (6) on page 4 of our

report; then, °
Kndv

T:
But from formula (6) the required ¥p is

(2.15 7% cos €
¥n= lh 3T - gin €

[+

Then making the substitution indicated above ’

Wh 2.15 V2 cos & <
m=a gR - gin € ,

[[You should read carefully pages 2 - 6 of our Reportgﬁ'zéze.

We have filled in the tuble of side thrust for 0°
yaw using d = 78", and Kp (maximum) = 34,0 from Pig 5.

You will recall that the figures I gave you on
horsepower are based on assumptions regarding the thrust/drift
ratio of the complete vehicle, Please be advised that these
figures are only roughly approximate, You should weit until




your tests have been conducted at the R.a.E. on side force and
drift before you start any power calculations.

It is very interesting to note that under certain wind
conditions the power required for traction would be comparatively
small due to the faet that there would be a negative drift
component of the resultant pressure on the aerofoils.

I attach herewith & small sketch showing how this
negative drift could actually reduce vour tractionl

Sincerely vours,
CURTISS AEROPILNE AND MOTOR COMPANY, INC,

(sgd) Wm. H. liller,

Tech., Dept., aerodynamical Section.
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Phone: MAIDENHEAD, 297.

Epmonp E. Jomnson,
3
MAESCOURT, Captein B, Crossley-iieates,
- == . MAIDENHEAD, Einestoad,
B REFERENCE. BTOO]{ Gardens,
ERKS. J /W ’ ¥ingston Hill,

i e
SURREY,

MEMORANDUM.

Sat:12:Jan: 24,

Dear Captain,

[ have now made a few calculations arising out of the
Curtiss Report, and enclose two rought Sketches indicating the

results as I figure then,

Figure 1, indicates how the Gravity load is arrived at
at C., of G. and also what it becomes at the C, of P,

Figure 2. in addition indicates Side Wind and Centrifugal
Force at the C, of G, and also at the C, of P. Perhaps you will
be kind enough to go over these figures and see if you agree them,

The Side Wind calculations are arrived at under the
worst conditions, Table 4 and Figure 4, Curtiss Report, and if my
figures are correct, a force of 11,755 1bs has to be combuted
with an aerofoil area of approximately 992 sa., ft. Can you think

of any way to providetﬁo?Jgpis edditional surfgce? : I
Berolo<l Thincea denfoce oo Mede T = Fo0 Sy s

ears to me that in order to get the most efficient

1% apg
setting of the aerofoils for Table 4, that the angle of incidence

should first of all be placed at 30 deprees to allow for the 30 degree
yaw, and en additional 16 degrees, wWhich is the most efficient

setting of the merofoils, this makes a totnl setting of 46 degrees,
whereas it would appear from the Curtiss Report that the maximum Mgean

setting was only %6 degrees,
o

[
You will observe in the Curtiss Report, that the

of the aerofoils has been gradually incressed rearwards,

Incidence
I am

and by so doing a gain of 15% efficiency has been attained.
afraid, however, that this method will not be permissable owing
to the additional space occupied by the truiling edges of the rear

aerofoils.

Possibly unother method of gaining efficiency would be
to allow the aerofoils to follow the streamline of the vehicle, and
thus they would not come one directly behind the other as at present,
however, perhaps you can think of same way of gainiang aerofoil :
efficiency, for at present we only have an efficiency .fﬂ;47f there
being 53% loss of efficiency due to interference. .7 ,4§uL44ﬁky%é;h
¢ Bopeatols +0OLE Yours ffithfully, L,
'%ﬂhéyitiﬁffﬂifa

847 Two Rough Sketches,

~JuUsSTsor
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Phone: MAlDENHEAD. 297.

hﬂEndo

Epmond E. JoHNSsON,

MAESCOURT, Captain B. Crossdey-Meat
MAIDENHEAD, ogmons,
BERKS mErEnEnce. ‘ Brook Gardens,

Kingston Hi11,

ATTTI e

Dear Captain,

I enclose my fipgures for the determination of Side
Joads at C. of G, and sguivalent aierofoil Thrust at C, of P.

The figures for Gravity and Centrifugal Force I think
you mey take to be correct, they both having been checked by
llegsrs Curtiss. The Side Wind Load , however, requires
verification, as I am not quite sure of this figure.

I also send you herewith aome further particulars re

Kearney High-Speed Tube for Sydney Harbour, and think if you
read this through, some useful information may be gained therefrom.

Hope you will succeed in fizing up the appointment with
¥r, G.R., Bdwards for Friday afternoon as suggested.

Yours sincerely,

P

P.S. Am also returning original calculetions which will serve
‘to form & check upon the new fipures,

15 Aerofoil Thrust Calculstions.
2. Particulars re Kearney High-gpeed Tube for Sydney Harbour,




one: MAIDENHEAD, 297. : MEMORANDUM.

»

EDMOND E. JOHNSON,
MAESCOURT, Captain B, Crossley-Meates,
MAIDENHEAD, Eingsmood,

BERKS REFERENCE. Brook Gardens,
: J/Mv, ‘ ¥ingston Hill,
SURREY,

Thur:24:Jan: 24,

Dear Capteain,

ag arranged I shell hope to give you a call on
Saturday next airectly after lunch, Xearney having written
me this morning confirming the gppointment. (Sge enclosed

i 56135? letter.)

iy ‘ ,*' The R.P.L. have returned your Documents to this
+ 7’ gddaress; these I will hand you on Sgturday. I have written
A the §.P.L. furnishing them with a copy of the last letter

raceived from lessrs Curtiss seroplane & Motor Co., Garden City.

Yours sincerely,

w 1
Zigil e

Copy of letter from Chalmers Kearney Bsg., dated

the 23rd ingtant.

ENCLOSURE




(C 02 Y]

' The Tearney Hiph-Speed Railway Co., Ltd.,

100, Victoria Street,

Westminster,
SNl

23rd January, 1924,

Dear lir, Johnson,

In reply to your letter of 22nd ingtant could you
plexge come here Pirst to see the film as this is where I
have the screen and projector. Four o'clock Saturday
afternoon would suit me best or later if you wish, Afterwards
we could go on to the works and see the model. The £film takes
about 20 minutes to run through.

Do please bring lrs. Johnson if she can come--I can
give you tea here,

7ith kind regards,
Yours sincerely,

(sgd) Chalmers Learney.
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Pape 5, lins 2, the word
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Notation

f= angle of attack (betwsen aarofoll h
‘ direction) chord and relative wind
b o ‘angle of incidence (or sstiing of.serofol :
. of symaetry) g ofoil chord to plana

5 = angle of  downwash

%? rate of changa oi’é w.tth o7

)

s 3

Vi VBJ.OOity in MDP.H' -
' = tnnsion in wire with® no" wlnd.

0 L
fovde -¢-a¥ 8540 1, PeHe =

!E40-
= Anglo of yaw.
N = Rolling moment &bput rail in panmla. inches.

Gzangle ofllst.; , ’\ Suneite 4 0y

n = number ot urofo‘ill.

uote':-‘ List anglaa a.nd rolling moments are poeitive for
clockwige :rotatiop, a‘nout rail whdn Tooking from Tear

_to front of Ccare

‘Positive ssrofoll angles tand %o produce
and vice versa. P POBitiva rolling

Yaw, angles. {) ) ere poaitin when ener
‘meohine Yo' right." g ateﬁ by turning
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" in oxder to determine approximately)

+ . Datermination of Holling uomente of
: . Johnson nbno~ﬂd$1, R

[}

s -~ Po detarnine the ¥ollin Bomenys on this mahi '
- %0 the oross~wind force, Tt -g it o ne

Methods
i The test was carried out in the Ourtiss 7 £t. Wiad
Tunnel at 2 wind Bpsed of 40 MeFPsHe \

4 Y/16th size model of the vehicle was mounted in the
tunnel adjacent to an artificial ground and traock, as Bhown in
the accompanying Photograph, The model was Supportiad: by the
center rall (which was pivoted at each end) and also by a wiras
Tumning from a 1/4 inch eircular rod (whioh projected from the
model) to a "roof" balance located on the bridge above the afx-
stream, This wire was enclosad by a' stream Iine faixing to
eliminate the correction to the T011ing moment, had the wire basn
exposed, The tension in the wira was read of+f the balance
diractly; and the product of the wira tenslon and 1ts lever arm

to the pivotal axis, gave the moment about the rsil,

‘ Two tests wexe conductad; one at 00 yaw, &nd the other
at 30°, When the modsl was yawed to the wind, the rolling
moments about the rail wers directly determined by leeping the

wire perpendicular to tha axis of the rail,

The roof balance could be read directly to ,001 1b,,
which was about tha magnitude of 1ts sensitivity, _ .

Dua to the fact that the downwash behind sach Rerofoil

was ﬁnknown = and its determingtion was not to be included in
ary uo make two or thras brials,

the present rsport = it was naeads
(assuming the-rate of changa of downwash with angle of attack)
the proper relative satiings of

the aerofoils to give maximum oross~wind forae at zero yaw. The
angular satting of each serofoil im given by ;
; ' ' d 6
la= X, +l~2a& (5 T

where n is the number of aerofolls {, the angle of attack af the




forward aerofoil L, , the incidence of the aerofoil (pumber n),

The incidenca of tha sarofoll 18

and £ the downwash angle,
, and the chord line of

refarred to. the plane of symmeiry of tha Car
the aerofoil.

dé
The following values of gﬁf wexe assumed: 1/4. 1/3 and
l/2. For axample: 1f(d£ = 4/2, and the angle of atiamck of the

3 _
fOIWaId serofoil is 69, the setting (incidence) of the fiftn aexrofoll
8
x
in = 6% (6-1)x6°x}/2 - 18°

The last formula may beéwritten also in the form
5 ;
in = 04 [1"' (n-1) T (2)

#hen the model is yewed to the wind the incidence of ths
Pront aerofoil is referred to the plane of symmetry of the
vehicle. Then tha incidence af any other aerofoil 1s glven by
é ‘

Ta S, [1+ (n-1) TR

Results: _ o
2 The maximum rolling momsnt was obtained by assuming do¢ -1/2.
Phus the inocldence of any aerofoll {g equal to the incidence of the
preceading ona, plus one nal? of the incidenca of tne forward
sarofoil. ; 3

Roiling moments about the rai
on the full size machine at 1 M.P.H}

1 are expressed in 1lbs. ins.
for any speed

N = Kh&a (1bé.1na) (3)

where Ky = rolling moment coefficlient, and Y = Velocity in miles/hour.

The eqﬁation defining 8
- turn, at constant speed is"

quiiibrium of the venicla in a

: V2h cos @
W sin & + KVo~ 2016 1 TRE0E 2 -0 (a)

‘wheTe W = weight of vehicles
V = velocity in miles/houz.
), = moment coefficient.
h = distance in inches from rail to canter o
measured in plane of symmeiry.
R = radius of the turn 1n feels

g = gravitational accaleration.
€ = angle of "list",

£ gravitly,

2427=3




The speed, in.general, is given by

Whi8in § -
V = 2+15 Wh cos U = &,

g

The angular sattings of the aerof ; '
o iR R g8 olls 18 found by solving.fi:at

-(miles/hour)‘ ()

L]

e (2.15v3 cos @ )
En = Wh gK ) - sin @

: V& . : ER((6)

then looking for ths value of 06 ‘corresponding té this value
of Kn in either ¥Fig, 3 or ¥ig, 4.  The settings of all other
aerofolls then the forward ones are then ‘given by

Tah n=1
'zn nm; 1-1+T

In using the formulas (3} to (6) care must be taken to insert
the value of'Ky with its propar sign, ‘

Tn rectilinear motion thé "gatting off" speed is

\/ ~%h sin ©
Vmin, = Knmax ( 7 )

glven by

The quantity ( h sin ©) is simply the'distance 4 through
which the c.g. iIs moved laterally.

oo ()
© = arc sin \Eh
If the Ceg. 15/ moved through 4! and h = 60"

4
€ - arc sin t&ﬁ) = 3°500 (approx)

=20000x4 *
Vmin = - -'34.5 = 48.5 .‘EJ.E.H.

(wnexel from Fig. '3 the maximum value of. K, is'saen to be
34,3 at Qj‘ = 100)

Taling the maximum anglel of 1ist as 3°50', the radius of turn
as # mile (-2640ft.) and the velocity of the turn as 100 M,P.H.
the regqui rad Kn is 2.15x1002x. 9977n: )
Ky = 20000x60.( ~ ZEIEx26A0- /~.0667)
e - Too? :

= 20000x60x,1863 = +22 4 1bs.ins, a,‘li_ 1 -M.P.He
L0000

2427~4




Sl oh o R e : N
sthex u?%a&htnl'ﬁnuld ba onl:' k[
Q {le ‘!i tbe othar @erofolls {noluded
orfga given'hy ;h!mnla {2) when gt

P
-t Y oAl
i " 0ty

;5 > e <H v 2 . 1

xﬂ - "'MQ;”!W;OSS" = -3.0 lbﬂa 1113 a.t <L MnPoHl
.rram Iig, 3 the. oo:rnaponding value at d?‘ ig -8.89,

Xt "; \u.“
= i ».

s It is to ba notad that thﬁ &1sna of tha ai? 1o0aed moments are-
_rev;zsed in the two casés et 100 M.P.H. Henca for the maximum |
1ist angla st 100 M.P.H, the aaerofoils would be ghifted from
«3,89 during the Btraight run t0 +5.4° during the tura,

. It is understaod that the inmventor proposas to take care of
~ the aexofoil settings automatically, A complete stahility analysis
.annot be made matil the inventor gives out details of his method of
actuasting the asrofoils.

At constant speed and constant ‘satving of the aerofoils the:
moment acting when the car is not in equilibrium-is

N = ¥Wh sin 6 + Kh?z-z.ls szh cos ©
333 {8)

AN a8 2.15V2
de= Wh df& [jsin e - gR cos ©

mhe-condition of statical stebility in roll is that

<o

Parforming the indicated ditfferentiation abovs
aN 2415 Y2 ;
a6 = Wh cos 6+ T gR gin € (10)

‘avident that either in reciilinesTr OT
tion (9) for staticsl stability

tity in brackets in (10) will

It is, thexafors,
curvilinear motion the sbove ocond
gannot be fulfillad 81nce the guan

always be p051t1ve.
The vehlcla is, ‘therefotre, statically unstable.




The curve for 30° yﬁw’(Fig 4.) shows that the vehicla,
when listing "herd over" into the wind cannot keep its
equilibrium if tha rasultant velocity exceeds about

Vg = [ 20000x60x0667
203

. = 63 MQPO'HQ 5

Conclusions snd Recommendations:

: The totsl asrofoil ]aa appears to be sufficient for motion
with 0° yaw.  Howevex, it will be necdessary to make extended -
* %ests in yaw to dstermine|the pmerformance of the vehlcle with
. side  winds., ‘"Downwagh tests on tha serofoll sysiem are 8180
«recommended. r : : i k

..{ F

e 3

14




: Tabla I.
-Rolling NMoments at @9 Yaw.-
‘ae -~
&

Aaaupqd:- X %?

T40 {

« 715
«905
1,032
» 1150
1,268
1,503

2640

Tabla II. 3
"Rolling lMoments at 00 Yaws
I T LT L
‘. Assumed Tt = 3 -

!

0,797 + 157
1.087 «447
1,21%8 « 078
1,306 s bbb
1,547 « 707

- l.344" « 7604%

+640 1.310 s 670

MNable IIT

.fRulling Moments, et 00 Yaw,-
X

dtagr
\ Agsumed dot = 2

Tgo, | 240 To

<820 «180
e 9958 s 000

1,150 010
1‘2” .656
1Lt (4D
1337 o9
e OO0 266D
640 | 1.263 2623

Note:~ X = 18575 (2407%0)

En = f
0 Kn = 48 (T4p - |
2427~ 1




TABTH IV

RO11Ing Moments at +309 Yaws
SaIQE
Assumed ——re ~/2

Numexical Hata

Scale of Model ' = 2" to foot,

Weight “of*Vehicle ='20,000 1bss .

Vartical distance from C.G, 0of Vehials t¢ rail . 80"

: Factor for multiplying tension in wire to obtain mbmgnte
about rail 1s'18,%5; ; ; e

Formulegy= _
N = 18.75 ({8 o~T,)
LD
Xn = N x 16% ia 2.565
= 0%

= 48 (Ty0-T.)
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