* Thorough mechanical tests have been made in
! 1919 on a gear built to natural size and run in the
shops of Officine Meccaniche Miani & Silvestri in
Milan, the tests being controlled by the Italian
State Railway Officials for several weeks in all the
different working conditions and at all speeds, both
forward and backward, and also at a speed much
higher than what could be expected in service on a
locomotive. The Italian State Railways being
satisfied with the result of such tests, resolved to
apply the new gear to one of their Consolidation
engines Gr . 740, which was being built in the
above shops and gave a regular order for it.
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ardmore- C'ap ot! .Dlsf ibuting G a fo Lo omohfs 2-Cylinder Engine of Italian State Railways, Gr. 741.

(Caprotii's Paten Fitted auith Caprotti's Patent Valve Gear.

First Caprotti Locomotive
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Beardmore-Caprotti Distributing Gear for Locomotives. Caprulti's Patends Vahue Grars Lid, Glasgoes.
1Canrodti's Fatenis Valor Gears Lid., Glasgow




Slide 4

GSO0 Beardmore A New Locomotive Distribution Gear using poppet valves
G Shirley, 2023-05-10T20:30:53.308



Expanding

the Business

Seite 152, Heft 131

Hanomag-Nachrichten September 1924

C-Tenderlokomotive mit Caprottisteuerung.”

Von Baural Dr.-Ing

en bisher  bekannten Lokomotivventil-
steuerungen, so insbesondere auch der Lentz-
Ventilsteuerung, haften neben ihren Vor-

zitgen  ( Unt
hoherer Uberhitzung usw.) nalurgen
aller Schwingensteuerungen an, d. h. die gegenseitige

hallungskosten

ngel

h. Metzeltin,

ihre getrennte Belitigung, so z. B. i
von Durant und Leneauchez. i
sich aber soleche Steuerungen nicht, weil die ver-
wendeten Steuerc ht die Vorteile boten, wie
sic z. B. ecine Ventilsteuerung gewiithren kann.
Kine riehtig gebaute Venlilsteuerung

rgane

Abb. 100

Lokomotive mit
atshahn, Gruppe

E
Itnlienische 5

sheginn und  Vorein-
ausstromung und Kom-
chteil macht

Abhingigkeit von  Dehnuy
omung cinerseits und Vor
pressionsbeginn andererseits.  Dieser N
sich um so stiirker bemerkbar, je kleiner die Fiillungen
werden. Darin ist auch das bei geringen Leistungen
schlieBlich nicht zu miBbilli s [Fiihrers
mit dem Regler und nichl mit der Ste
indet,  Bei der Schwingensteuerung ver
im Dampfdiagramm bei kleiner Fullung zunichst,
wenn auch wenig, durch die frithe Voraus: mung,
um so mehr aber durch den frithen Kompressions-
beginn.  Jedenfalls ist mit einer Sechwingensteucrung
bei weitem  nicht  die
Volligkeit der Druck-
schaulinien zu erreiche
wie man sie im Dampf-
maschinenbau sonst ver-
langt und auch miihe-
los erhalt.

Lisungen der sich
bictenden Aufgabe sind
schon vor Jahrzehnten
versucht, und d
durch Trennung der
und Auslafforgane und

sende FFahren «

man

") Literatur: Han
Nachrichten 19
tivista Tecnica 192

Abb. 101 Ancrdnung der Ven
Abbildung  zeigt Bewegungsiil

[ TIFMEung v
scheiben C und €' aul dié EinlaBventile.

e R
11 im Betriche seit Januar 1921,

mu B, im Gegensatz zum Schicber, der immer ein
Schmerzenskind fiir den Betrieb ist, mindestens
ein Jahr lang ohne Nacharbeilen
laufen. Den Nachweis, daB dies miglich ist,
hat, wie wir spiter noch schen werden, Caprotli
mit einer neuen Steuerung an Lokomoeliven der

Italicnischen Staatsba glinzend erbracht.
Die  Wirkungswe der  Caprotti-Steucrung

zeigen die Abb. 190193,

Caprotti ver det, wie die Abb. 190 zeigt, die
auBere Schwingensteuerung vollstindig,  Er iiber-
triigt die Drehbewegung der Kurbel durch zwei
IKegelzahn
den genkurbeln  der
Treibachse auf eine quer
itber  den  Zylindern
liegende Welle A (Ab-
bildung 192), die 5
synchron mit der T'reib-
achse umlauft.  Diese
beiden seil 'n Uber-
tragungen  sind  in-

durch  eine
von der Mitte
der Treibachse
gehende ersetzt.
lsteuerung Caprotil. 5650 Aufl der Welle A
i iontieJen Hubkurven- o0 7en drei Hubkurven-

triehe von
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Valve Gears Lid. aprotiis Patents) o & 50 Wellington Sireet, Glasgow

Caprotti had a family association with the
Caprotti Bank with offices in Scotland.
Restaurateurs & Ice cream makers of Glasgow
formed a substantial contingent of Italians.

A New
He was introduced to William [L.ocomotive Distributing Gear

Beardmore and on 22 Sept 1923
formed a company called Valve Gears using

- Poppet-Valves

21 Share holders, 19 Italian, 10 o
Restaurateurs. A. Caprotti's Patents

INTRODUCTION
Directors Pio Del Frati (Caprotti Banker), Arturo Caprotti, AVING regard to all the circumstances which govern the working of railway Steam
Lord Invernairn of Strathnain and Alexander Galbraith — traffic, the fact cannot be denied, that notwithstanding its many drawbacks [ ocomotive
the modern steam locomotive still represents a unit which for efficiency, a]way*‘-

both of Beardmore’s. combined with economy, is very hard to beat.
- e . ; , supreme and
The elasticity of steam functioning in double acting eylinders, the very simple contral till ca able of
both of torgue and of speed and the great range of the values of both which ean be .S 11l cap
obtained, and the self-contained character of the engine without complications such as 1Mprovement
are necessary with other proposed thermal or thermo-electric locomotives, may
rightly be urged as strong points in favour of the ordinary steam locomative,




Beardmore —
Innovating
company

* Ships

* Guns
 Aircraft

* Airship R34
* Aero Rail cars

* Marine Engines — Steam
— Supercharge Diesel -
Turbine

* Locomotives

Peaidy




Beardmore’s

drawing office




Falmouth Dock Tug St Deny’s Formally the
Northgate Scot




Marine
Caprotti
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Marine
Caprotti
Cambox

i CR T
1
:i' 1|7 e _ g cars s
i : [Ficg] EXHAUST LEVER & ROLLE
NI ING
Uf RGOS
4 ‘r . Lo L
SECTION IN WAY OF INLET SECTION IN WAY OF EXHALST
() ST — CAMS
[meze] [maze] i,
FIGY]  INLET SWING BEAM LNIT.
ARRANGEMENT OF MARINE CAM GEARBOX.
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\EIIE

Caprotti

)

{FIE.JO]

INLET CAM UNT FYHALIST CAM LINT CAM S=AST ASEFMALY

65 CUT-OFF ASTERN.

DIAGRAMS SHOWING CAM POSITIONS FOR VARIOUS POINTS OF CONTROL .

[Hﬂlt AL £5 THE CRANG |5 BASEING DVER TOR OFan CENTRE & AEVERGING E=aT & BEND TURMED i~ ! urml\u.ﬂ

ROTARY CAM VALVE CEAR.
(PATENT NOS, I7T0855 ;170877 ; 205829 ; 232676).
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Valve gear




In the following table the Caprotti gear is compared with the three gears mostly

Com parison used on express engine_s. Walschaerts, (Gr. 685 l.ta]ian .State Railways), Stephenson’s

with Link- of a British made engine (Beardmore’s L. 2 inside cylinders) and Joy's gear of the

Moti G ““Prince of Wales” at different practical cut-offs as to the expansion and compression
otion Lears phases: the same being figured in degrees of the crank’s angular motion.

GEAR CUT-OFF 722, 60" | 507 407, 257 157
. B . - | - g | g, |
5 . | expansion | 24 28 30 ‘ 50° | 61 30 | B0 | o943
Ca p rott | ’S Caprotti | compression | 60 | 60 | 60 | 60 | 60 | 60
| expansion 30 32 4" | 51°30° | 57 52
sales facts for CE T L = O
| expansion : 26 27° | 34 l 3730 12 44 30
d Stephensnn | compression | 25 26 30 45 36 41° l +1
Italian Cambox 3 SIS e g
3 | compression | 25 29 44° | 36 38 42

Design

If we go over to the lesser working cut-offs, Caprotti’s gear can provide for
expansions as ample as 120 with 3. cut-oft which cannot be obtained by any other
gear, while the compression remains about the same, that is 60°. This extent of
compression has been found good on the Italian State engines, but is no fixed value;
it can be changed at will according to requirements.

* REF: Beardmore A New Locomotive Distribution Gear using
poppet valves




LNWR
Claugtons

The guiding light at this time was H.P.M, Beames
who was the resident engineer at Crewe, though
not the Chief Mechanical Engineer of the LNWR,
Beames was a Caprotti exponent and later
produced schemes for the conversion and building
of more ex LNWR, loco’s with the gear .

Locomotive 5908, latterly LNWR No. 1327 (Alfred
Fletcher) was turned out of Crewe works in July
1926 with Italian made Caprotti 4 CN gear . In this
type two camboxes drove 2 pistons each - eight
valves associated with one inside cylinder, one
outside the frames.
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Caprotti 4CN
Cam box




Caprotti Engine 5908

F : M. 1"8
% 28th April, 1931.

TC
S.J. SYMES, ESQ.

®CAPROTTI™ ENGINE NO. 5908.

The valve gear of the above engine was examined
at Crewe Works on 27/4/31 on the oevcasion of its receiving
a service repair.

This is the original engine to be fitted with
Caprotti valve gear, and has since then run 214,000 miles.
Since last general repair, 42,000 miles have been run.
At 30,300 miles, just before the recent Dynamometer Car
' tests, the valves were examined, but apart from changing
one cracked valve no work was done on them.

The following notes describe the condition of
the various parts :-

VALVES. .

Seven of the inlet valves and five of the
exhaust are the original valves fitted when the engine
was converted im 1927.

The general condition of the valves was very
goaod. The inlets bhad a light ccating of carbon. There
were no signs of cut faces or sests, or of blowing through.

Mma valwa and ite coastince sme aAhcarved £a ha alichtlw

ez Ovvae qraanwk

LUBRICATION.

Referring to the complaints of high oil
consumption of the gear drive, the present oiling
arrangements of the bevel box on the drivi shaft are
such as to allow the box to be overfilled, (see sketch).
When thick o0il is being poured into the top filler hole
with the tell-tale open, so much will cling to the axle
and gear wheels that if pouring is continued until the
0il emerges from the tell-tale, the total contents of
the box will be excessive.

The top plug might be replaced by a new filler
hole similar to that on motor car back axles, which
would make overfilling impossible as indicated in the
accompanying sketch.

F\Hu\a ’,;.hcj Tur l’\l‘lu\ﬁ hole
e i & wadt s

New oilmg
TR, onm a3
Urara Plog bet scﬁ‘“: .

O =P
e @ ~ b;e‘ i ;& / Ot level
g oy v

Ste\n Bl

Froposid Avvamgiwiul

'
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LOCO TYPE

Cost of shop repairs

Cost of shed repairs

Total repair cost (pence/mile)

Sauings based on 40,000 miles

\bs/mile
pence/mile
saving based on 40,000 miles

Overall saving

STD CLAUGHTON

PU REBUILD

5.04
2,00

7.04

37,219

5543

4,74

By 1 3409

2,03

7.40 Byl
No saving £313
40,729 53,677

50.6 50,0

4,33 4,30

£68 £75

£68 £388

CAPROTTI PATRIO




Caprotti on the LNER
B3 Lord Farringdon

* 4 cylinder 4-6-0

‘ He.was telking of troublesome engines,
egpecinlly of the K3 type on the J.ll.7eNHe fuxr whilegh
he hag the atronzest avarnlons "¥Yes, wo'vo had scme
troudblor vith thoge engines at one time cr puviners

And then there were the .ord Parringdonts with
Caprotti geare lord, we did have aome fun with thoue
when they firsi came out. They had poppet valveg
oontrolled by sprivgs, and the heat of the vicam dres
the tormper of tha eprings, and thon you did'nt mew
-whers you were. later thcy were ohanged for steam=

-=operntod valves, and then, I must cay,; ths geay gave
gplendli resulizse. 70 you know that it saved 40 ¢ ¢f :
coal and water?* I expressed polite inarsdullty. “Yes)
40 <, 'T'11 go or cath,. ' 7f course the original engines
had a poor denisn of Twulooliasrts gear, dbut there's
no doubt of the good rerulis of Jeprottl geards.
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¥

Arturo Caprotti cited the
advantages of his gear as:

Economic:

e Reduced fuel consumption

* Reduced oil consumption

* Minimum of maintenance costs

* Smallest stock of spare parts




e * 4
i econom‘l&ﬂ working with full'open regulator - Best
st€amit hFoUgh thermodyiamically'€orrect valve events

rotti cited
ages of hi

and free from dust.

mperatures
through'the metallurgy of the valves and seats whi quire no
lubrication

p.made from high quality«ﬂ:to ensure longest possible life.
Easy access'to all critical parts.

Cambox removable easily, can be replaced with a spare to reduce down
time.

Lighter\in weight than piston valve gears.
Test plantiused to determine cambox accuracy before erection to loco,
The same 'cambox is used on left and right cylinders, reduces spares stock:

3 year guarantee on all parts.




TYPE, 2 CYLINDER LOCOMOTIVE FITTED WITH
C." TYPE POPPET VALVE GEAR. G. W.Riy.

ALE Rotary
Cam Gear -
Franklin

OFFICL MEUQ. ° 30th Sdpterbor, 1040.

CONVERSATION BETUIEN R, HAVEESUORTH, ASTSTAU T
CIHIEYF :LICHAUICAL 2GIUVEER GRUAT WESTERH RLY e,
AUD MAJOR CAUTLIE, . . .

- on a rocent official viait to
swindon, I had tho opportunity of a long talls with

Mr. Hawkesworth on the subject of locomotive lio. B9UD = caynham

gourt, which is fitted with tho A.L.L. Godrs

) Hr. Hawkosvworth stated that when this
engine wuas first £iited numerous tosts wore ocurried out by the
railmay in conjunction with the A.L.il, Compeny and that the latiar
had been granted full fucilities to obtain the Lost pasuible
rosults. Despite this however, the locomotive hag ulwvays boen
notably heavier in water conswmption than othor ensinas of the
game elass, and had also exiibited less hauling wouor. Tho e ine
hud been in serviocw on the \ieymouth Branch which had heuwwvy goracis,
and compurison had been made with similar losomotives of the suue
olass.

M*, Hawkosworth etated that he had
talked with L.N.E.Rly. O0f icials who had a nuwber of A.lL.l.
zeared locomotives in their service, und they stutod thut his
experionce of heavier water consunption tallied with thelra.
T huve since tulked to an L..1.R1ly. 0fficlal who donlos
thit those engines are heavy, and on the contrary states that
they are lishter in coal and wuter conspaption tham the
Piston Valve Enginces.

Ur. Hawkesvworth siutod that he hnd
no pre judioe ugainst the i.L.H. Geor and poppoet valves, in foot®
he liked the beat of engine ilo. 2955 und was only sory it
better results were not boing obtuined, as in his opinlon Poppel.
valves would certuinly come sooner or later. Jle stutod lhowover,
that in his opinioniongine Ho. 2956 would be fitted with
Piston Valves when the progent cylinders woere worn out, ws the
Rallway folt that they ihud rude all possible oxporlnents und
that during the Var perilod they could do 710 more. -

I informod him thot I had heard
thut the rosults obteinod on this eigine vore ot pood and Ui



Hugo Lentz

(Own company Austria)

1923 W. Dederich & Co

Agents for German manufactures

1924 Lentz Patents Ltd

London — Manufacturing agents

The Take over

1925 Kyle chap
Exhausts + Dabeg

1934 Dabeg Slack

1931 Associated Locomotive Equipment Ltd

London — Manufacturers of Oscillating Cam and Rotary cam valve gear LB

based on Lentz. 54 Victoria St, London

1936 Caprotti valve gear Ltd brought out ALE

Arthuro
_—:—=
OCOMOTIVE

Caprotti 5

(Own company Italy)

1923 Valve Gears
Ltd

Glasgow — manufactures

el iy Locom v ‘Works
sponsored by W. Beardmore = == R Iremotrs Ty

¢ ‘Dumbartonshire

1932 Caprotti Valve
Gears Ltd.

66 Victoria St ,London —
Design & manufactures

1935 Heinl Feed
pump

1936 Motorvapore Steam
Motors (Milan) Marine
Caprotti




1937 Franklin NY

LOCOMOTIVE VALVE GEARS LTD. 1939 Kylchap

58 VICTORIA STREET Exhaust

LONDON S.W.1 _ ‘

ALE Dormant

A Reidinger left to work
with Rendel Parmer
and Tritton

e

Reidinger forms own
company

ALE Resurrected to contain all
activities of CVG and dormant
ALE, 32 Duke St, London

Locomotive Valve gears Ltd, 30/34
Buckingham Gate, London

1969 Dissolved 1966 Cease of Trading

CVG@G active

1944 CVG as a
company
discontinues
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THE CAPROTTI VALVE GEAR
FOR LOCOMOTIVES.

F J Kruretschka takes Charge
charge...
Ex WW1 U-Boat Captain.
Naval organization in the
office

Lud., Glasgow.

Witk K Ssk covuplimany
Lo e o

Built by The North British Locomotive Co.,

Effective Technical control.
Res pected i n th e i n d u St ry ; ] A HANDBOOK FOR SHED AND RUNNING STAFF.
But not for long
. :: |
-
I |
N '
E R _E:
 :
% ! C.AP].QO'ITTI _\f’ALVE GEARS, LTD.,




Kruretschka —

Leaves for hOhday LISTRUCTIO S FIKAT

He did not expect

War to start in DAATING OTFIGE, 14th iugust, 1959,
September

He never returned s B s ssnayses

Miaa Farrant leseseeess
Ure JUNE socevscrnrsens s =

luring my absence the office is to carry on as before when
I have been away. woports to be posted every day in the
usunl mannor. . g

F.ou.0, <UOTATIONS FOR 4 CYLITIDURZ TOR 600 CLASS WIGTHLS,

As o result Of ny lost Visit to L ..l they liave non
enguired from ue for the firest tine for replacoment cylinders.
- 7

aefOneidorniion
B If Johnson can obtain an ino ifass from
H&n. hediall vid ¢ .oodford a:ﬁ a fortnight after

r offe: viaa

%o be placed
tle oonolusion of hin presont viait.

_— = v o - ions from
~oysr Joncock for the addlitional work. In any cose get into
touch with Lir, Ablett.




War begins

ERECGAITT,

The Intornatfonal dituation is mow @0 tonze thnt it in
noeoss:ry 0 propure Yor any oventusality as @ icidy as

poooiblo.
s .

2343,

“hile v L9 0% Pegamed as inevitabls, 4t Lo

aieh beticr to prepure Lor nll pooct ble eventunlitios e
we Lhen havoe & gonarete plea to uide us, whatovor the

aliuacion noy bae

iho Vurloﬁ‘a pocolbilitios noem %0 be s~

1ls Hobilication not followd by warg
2¢ Hodilissulon followed by wary

3« A suddon not of war bofors mobilination ig

of taor cowilcnood ox complotod:

4¢ Indefinito extencion of the prosent oitustion,

22nd November, 1940,

pear Motz

I passed 66 Victoria Street this morning, and noted that
four windows were broken and one was eracked. I therefore went
into the office, end though the liftman could not discover a
key, I wes fortunste in being able to enter through the former
offices, in order to check the windows. While there, I noted
that the cam box was standing by one of the broken windows and
that a good desl of the steel was slightly rusty. I therefore
moved the cam box away from the window, and that is all that
can be done for the moment.

1% Lo reoommendod that from the period of doclaration o o otate

of cnorrenoy. by tho Govermne

£from their homes 1§

nt, the 8% L should owry to and

iaokintvonh {Budborised)

%} Can wasgks
0} Soulvostep

4) Lonthor gloves.
o) Ruddexr ovorshoos.

There seems to have been quite a lot of trouble in
the Westminster District sinee we left, as for instance the

North British Locomotive

Co. Ltd. found their Vietoria Street

offices completely destroyed and one or two other places have
so that perhaps after all we were well
adviged to come down here even if our relative immunity is only

Yours sincere 1;;@9&‘.
l-n--'":'

been badly demaged,
for the time being.



Major Cantlie addresses
War time shortages

* German sourced parts 11th Getober,l0,.
* [talian sourced parts. Dear Shephard, ‘

e Hauber Piston Packings You have a wide ac uaintance and I an
wondering if you ean help me out with a asmall problen that

* Heinl Feed pumps has cone upe
o aro agents for Kauber letalllc raoliings for

* Dabeg Slack adjuster _ locomotives wiich so fur have been made in Vienna.
laturally thore is a complete ces:ation of supplies and 1
am looking about to see 1f anyone cun pake this Fucking

* Dabeg Kylechap support " here.
* Da beg feed pumps. ' The idea is extrenely sli.ple, h“..iﬂ& noroly
. interlocked and overlapped segmente of the best grate of

cact iron held in ploece by o gurter spring. I uonder if
any of the people you know night be able to under the o
manufacture in this country? I bellevoe a orall schop could
make thips nore econom cully than a big one with equal
paticfaction if the ratcerial ise right.




Staff loss - Johnson

Ralph Johnson died [censored ] _in his 35th
year from injuries sustained while endeavouring to extin-
guish an incendiary bomb. He was educated at Stoke-on-
Trent, where he gained the National Certificate while
studying in the Evening Classes at the Technical College.
His full mechanical training was received at Kerr, Stuart
and Co., Ltd., Stoke-on-Trent, where he became a locomo-
tive draughtsman. He later had experience in the drawing
offices of the North British Locomotive Co., Ltd., Glasgow,
and the Vulcan Foundry Co., Ltd., Newton-le-Willows. ‘In
1935 he joined the Caprotti Valve Gear Co. as locomotive
engineer, which position he held until his untimely decease.
Mr. Johnson was a conscientious and untiring worker and
will be much missed by a large circle of friends. He was
recommended for election as an Associate Member of the
Institution in April last.

MEMORANDUM

rHONE: VIC. 7880,

Teitonans CarmovaLve. Sowesy. 66 VICTORIA STREET.

LONDON. s.wW.1.
From CAPROTTI VALVE GEARS LID,

MR, MARTEN. EWl4/SP.

Te Date

MAJOR CANTLIE, 24th Ootober, 1940,

Dear Cantlie,

It was a great shock to us here
to learn of Johnson's passing and on return from Worocester
)} on Tuesday I was just in time to accompany Lamb and
Allday to the house,although time would not permit of my
going to the cemetery.

Your letter of the 20th inst.,
only reached here on Tuesday, but I understand from
Miss Price that she informed you on Monday that the funeral
was taking place on Tuesday. As no flowers were requested
& ocollection has been made at Worcester and to this we
are adding our part and I understand that you are agreeable
to 10/- being added to the list.

We shall miss Johnson very much
here, he certainly was a very useful manend at the present
time we are hoping to land orders for two lots of Cylinders
on which work he would have been particularly useful.
However, suoh is fate,

ﬂ Yours sincerely,




24th July, 1940,

Mr E W Martin takes over ghist weaiool Fotreor, |

EUSTON STATION. Ne :

from Major Cantlie o e Siantor,
- ' For the last year I huve, as you

know, been Managing Direotor of Caprotsi Valve Gears Ltd.,
and Assooluted Looo:otive Lguipmoit Lide As you are aware
I entered the Wur Orffioce Just before the War began and
singe then have been able fo devote certuln odd puriods of
the day to the business of these two Companies,

Contrary to expeotation, t!e
businesa of these two Companies has not only boon well
maintained throughout the hostilities but has even increased
in some respects, end this, ocouplod with the very long
hours necessury at the Wur Office made & change very
desiruble, ‘

Thest two Companies have bsen
vory fortunate iu seouring the aserviocaes of Mr. I.V.Harten
late of Boyer Peacook & 00., und Sulzor Broa Lid., as
Managing Director in my place, and I am sure thut the
Managing Direotorship of the Qompanica could not have bsen

mtmaal Bin Ve hda l_‘___.a_,.' 1:
LONDON MIDLAND AND SCOTTISH RAILWAY COMPANY and trust $hat our poreonay eng Dourds

CHIEF MECHANICAL & ELEC, ENGINESRS' pepr. e sem|P 0ONtinue as cordielly as before.
v TRORD 40814036 : LMS HEADQUARTERS, I o i | 7 YOS BANGGPOTT,
‘ YOUR REFERENCE .
WATFORD, HERTS. . . i

—Bth August, v 40, KC/8F. { 152
e / (x.cafriuia)

Dear kajor Cantlie,

™~ ¥ have this morning received your letter of
the 24th July, and am pleaged to hear of the success
of Caprotti Valve Geare Ltd., and I also note the
change in the Managing Directorship.

Yours faithfully,

Major K. Cantlie, . W. A. 5TAN!
Caprotti Valve Gears Ltd., d-
66, Victoria Street _ —_
DON. 8.¥. 1.




TypaoiGoar | | Bcler Prassurs| Spesd | MEP. TypeofGear | BoikerPresire | Spest
AL 28 lbsa. in. | 48 mph. |74.21b/sq. in BRIB | 2B b.jeq. in. | ABm.p
WALSCHAERTS-—- | 201bfsa.in. | 47 mp.h. |5831b./5q.inl i sremmstm——“] 225 1b./sq. in.

|

War ends =

3 49 I
g > i
§ 30 /// — /
TP o7
* Short comings of the original Caprotti cambox are £ oo i A
addressed with a redesign by Fred Jones and Tom g LTE W
Daniels. B T ' 4
34 |
* Caprotti engines are free steaming, and faster only at o T W B RNt
shorter cut offs. They are suited to high-speed running. 20 —
For longer cut-offs Walschaerts, Stephenson and Joy §
give better performance. 7 e T o e e i i
* Variable compression addresses poor starting - B
acceleration of Caprotti engines, and performance at § uf
longer cut offs. :
10 20 30 40 50 60 710 80 90

CUT- OFF %



* 1.Ref: C158 Cours de Locomotive A vapeur — Chapter IV- Mecanisme Tome
.

\/a | Ve ge a r 2. Lead is the amount by which the piston valve is open to live steam when

the piston is on forward or back dead centre.
* 3. Variability of the consistency of Lead is a feature of Link geometry

Valve gear Lead, and valve events.

Walschaerts Constant lead at all speed and cut offs. (1)

Stephenson Variable lead at its maximum at full gear, decreasing to zero or
negative at mid gear. (1)

Oscillatory Cam - Lentz OC poppet valves are actuated by one link motion drive, and
hence admission and exhaust events are tied.

Rotary Cam ALE RC, Caprotti, Cossart Blank sheet of paper | — Separation of admission and exhaust
valve events is possible.
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Wesch g il Angles defined:
| A=lLead
T3 | B=Cut off
C= Release

- D= compression
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flow
area at
shorter
cut off

Later release at
shorter cut off




Caprotti Valve gear
Challenge on the LMS
Coronation Scot
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GSO ALE VALVE AND TAPPET CAM CALC BOOK
G Shirley, 2023-05-10T20:46:25.519



The selection on the blank
sheet
Top line original Caprotti

with 60% fixed compression. o o Zo° z ! : |
. q Rng 2 g 1245 Yol * 4 30 ; —
I\/gddletltlhe,.tl\rl]ew Brg;Sh 2 ‘é:,,,m,:mo”‘ Aseb ns Da’BRITISH- CAPROTTI VALVE GEAR WITH VARIABLE LEAD, COMPRESSION & RELEASE (ROD DRIVEN EXHAUST CAMS PART N**C576 & C.571) —1
aprotti with variable |

compression similar to : ; 4k cur & ” v 64l 3% / {ied
J : » . ,
Walschaerts e S obT N é) N > 4 s i
Bottom line Walschaert’s
valve events

- N N

WALSCHAERTS VALVE GEAR WITH |10 PV IE'LAP h“ EXH CLEARANCE G.I!% MAX" TRAVEL

ASLSOC IJ;A;I; %E'_EQSCOMUT IVE EQUIPHE&LE?
L . Comparative Valve Events. |

v P M N «

j DRAWN|F W.4 ol 77) SCALE i

' 18581 (BRmsw cvia uno w5l £ 10% 257 | TRACED[Y ) s|APPR2 ko i . fu

? R A Sk No 1044 7/2. |/

-
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GSO Paper 403 Indicator Diagram for Caprotti
G Shirley, 2023-05-21710:08:24.776



NOTE :BRITISH CAPROTTI STEAM DISTRIBUTION SYSTEM CO/1 &)

BRITSH TRANSPORY CORPORATICH REFOHT = o
: ACE L EFPICINCY TEST STLAN LOCOMOTIVE b 4000 B S1D ELASS B

P o PCRPET VALVE CEAR REPRESENTS 1A UL TIMATE STAGE CF
DEVELOPHENT TN THE UK, SPECIFIC STEAM CONSUMPTION WITH bt
BRITE CAPRCTT VA VE GEAR ARE GENERALLY LOWE THAN GETAINABLE
WITH RRAL PSTON VALUE GEAR & MATIALM ECGNOMY 13 SUSTAINED
OVER A WIDER WORKING RANGE. REF:HISTORICAL MODEL RATLWAY SOCIETY (HMRS)
VUG PHILLIFS ARCHIVE €249 B8 LIVE TEST REPGRT 7400, —(®
SUPEREAT D STEAM PRESSLRE 25 FS1AT 40 DEG C 730 DEG F, 6721
3 oLINDERS 1 1 it 28 I STRORE 3155 53y N PO CXCAS SECTION AR i
IRLET VALVE .25 NCH WITH 5116 TRCH WO KING TRAVEL
EIMALST UALYE 7 INER WITH WERIING TRAVEL | /04 1,
REF HMES .12 TECHNICAL EATA VALVE IZES CALEUCATION 970 1. ==
FULL FORWARDS CUT OFF | B3 5% [132 DEG], RELEASE 90R% (143 DEG)
(COMPRESSION 54 5% (153 DEG), 0.29% LEAD (5 DEG)
RS €358 ARER THFD VALVES CESIGN DATA,

oR CFERATING MANLAL #572
FOR VALVE SET UP AND TIMING ON LOCOMITIVE. REF WORCESTER ARCHIVE B ARCKAEOLOGY
SERVICE REF 705041 110836/62 ()3,

FEF HMRS C44 ALF SKI0 477/1 COMPARATIVE WALVE EVENTS MODERN

WALSCHAERTS B BRITISH CAPROTTI, CESIGN REQUIREMENTS,

REF HMRE C041 MATERUAL SPECIFICATIONS FOR STEELS KISTORIE.
BSS S76-EN1D

BSS 351-EGA
BSS 4511=EN24

ALVE AND TTMING SET LP GAUCES, SEF DPERATING MANUAL #572 PAGE 1470 18
et

can
van
v

PATENY GEET18954 IMPROVEMENTS | VALVE GEAR FOR REVERSIBLE STEAM ENGINES.
THE INVENTION WAS CLAIMED BY ERN ST WILUAM MARTEN, MANAGING DIRECTOR

F Foul 7 THE
CHIEF DRAUGHTSMAN FRED W ICHES AND | T DANIELS TECHNICAL DIRFCTOR
DTHERS ENDWN TO TO THE DRIGINAL DRAWING

ARE JOHN € MILTON, RO, TOM LUNT, GR, MIH, MLN, KIC, DRB, SWH, RHE,

e ——
S - A O @@

‘}——z
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buried in
cylinder .
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TIMING SET UP SEE BRITISH CAPROTTL YALVE
GEAR FOO% STEAM LCOMOTIVES DPERATING
ManLAL 9572

€x] AT X Y i X e J_3 % ™ i £ ,,
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Today — Complexity costs nothing




* Caprotti is simple to uAdeérstand in three steps.

 Linkages fr rivers controls give collar positions.

 Collar position translation to angular position.

. e Cam movement — analggue computing
e Exhaust valve is an OR Gate function
e Inl alves are.an AN ate functian

Ix

W
o




Linkages from Reversing R
crank to scroll Nut










X-X(1:2) TIMING SET UP SEE BRITISH CAPROTTI VALVE
GEAR FOR STEAM LOCOMOTIVES OPERATING
MANUAL #572
7 &T
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Poppet valve travel

is 1/8th the valve diameter or about 20 mm.

’

Very high superheat +400 Degree C

makes lubrication difficult due to the oil

cracking -carburizing.

e 2.

Valve mass reduction of double
Reduction in valve travel. Piston

beat poppet valve moving parts (4 kg)
compared to piston valve (100 kg) of the same

flow capacity.

* 3.

Poppet valves

valves are about 200 mm

e 1.
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Long cut off




British

Caprotti in
the UK




Cambox drive and reversing gear assembly

1. Camboxes [or outside cylinders. 4. Reversing gearbox, Inside.
2. Cambox for inside cylinder. 5. Reversing gearbox, R.H.
3. Reversing gearbox, L.H. 6. Front Driving Gearbox.

7. Return Crank Gearboxes.



BR Reaction

BULLETIN No.I5

THE BRITISH TRANSPORT COMMISSION

Performance and Efficiency Tests

BRITISH RAILWAYS STANDARD CLASS 8

3 CYL 4-6-2 EXPRESS PASSENGER
STEAM LOCOMOTIVE No. 71000

i) =7
V. malees
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T I T T S

1, INTRODUCTION i

-

The subjeet of this Bulletin is the British Railways
Standard Class 8 Express Passenger Locomotive No. 71000.
Besides having several features not previously incorporated
in British Railways Standard locomotives = of which the
most noteworthy is steam distribution by poppet valve gear —
it represents the ultimate stage of development of the steam
locomotive in this country. =N

Minimum specific steam consumptions do not occur in the
very early cut-off range, which corresponds with low steam
rates. This accords with the conventional pattern of the
steam engine and gives to the Willans' lines their typical
form in the low steam rate range. At the extreme end of this
range, however, the specific steam consumptions produced by
the tests are the least reliable because of the erratic
behaviour of the cylinder relief valves which were fitted.
Specific steam consumptions with the design of British-Caprotti
gear provided are generally lower than obtainable with the
normal piston-valve gear and maximum economy is sustained
over a wider range of working.






Fred Hawkesworth and Sam Ell
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From Wikipedia, the free encyclopedia

For other GWR engine classes called 'County’, see GWR County Glass.

The Great Western Railway 1000 Class or County Class was a class of 4-6-0 steam locomotive.
Thirty examples were built between 1945 and 1947, but all were withdrawn and scrapped in the early
1960s. A replica locomotive is under construction.

Background [edit]

Read Edit

View history  Tools v

These locomotives were the final and most powerful development of the two-cylinder Saint Class
introduced in 1901 and included several features that had already been used on the successful
Modified Hall class.?]

The Chief Mechanical Engineer of the GWR Frederick W. Hawksworth had hoped to design a new 4-
6-2 (Pacific) express locomotive for post war traffic, when he took up office in 1941 but had been
prevented by the war from doing so.”* This scheme was not entirely dead in 1945 when he was given
the authority to build another batch of mixed-traffic 4-5-0s. Rather than build more examples of
existing designs, Hawksworth introduced the County Class as a testbed for a number of the ideas he
hoped to incorporate into the Pacific at a later date.[*] Hawksworth was not subsequently allowed to
build his Pacific, as there was no need for further express passenger locomotives.

Design [edi)

In addition to the innovations already adopted for the Modified Hall class, the new class contained
several further changes from usual Great Western practice including the use of double chimneys on
certain members and a high boiler pressure of 280psi (although this was later lowered in an attempt to

GWR 1000 "County" class

1013 County of

Power type
Designer
Builder

Order number
Build date
Total produced

Configuration:
= Whyte
= UIC

Dor-r;et at Glo ucester Eastgate railway

station, 1953.

Type and origin

Steam

Frederick Hawksworth
GWR Swindon Works
Lots 354, 358

August 1945 — April 1947
30

Specifications

4-6-0
2'Ch2

[hide]

[hide]




4

Some of the early design studies for what became the County included outside Walschaerts valve
gear which would have been a major break from traditional GWR designs. In the event the standard
inside Stephenson link motion of the Churchward and Collett two cylinder classes was used. The
GWR 1500 Class, also designed by Hawksworth, used outside Walschaerts'” as did the steam railcar
units designed under Churchward and the narrow gauge Vale of Rheidol 2-6-2T.



WR County Class 4-6-0

Meeting with Ell 6 June 1955 at which outline proposals made.
Letter to Ell dated 7 June 1955 confirming details and listing drawings needed.

Consignment Note dated 4 July 1955 covering drawings supplied by Swindon re

What was

Memo Worcester — London dated 21 July 1955 covering preliminary print off Drg
10121 i S S e d

Technical proposal dated 26 July 1955.

Letter from Ell dated 29 July 1955 advising steam rate of 25,000 Ib/hr at 250 psi and
720 degrees F

Proposal to Smeddle dated 22 September 1955

1009 County of Carmarthen | December 1945 | February 1963 Swindon Warks
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== Advanced Steam
CALCULATION  wr County (1000) Class - POPPET VALVE SIZES Sl Traction Trust

https:/fen.wikipedia.org/wikiifGWR_1000_Class GWR 1000 "County” class
REF: C12 Historical Model Railway Society - ALE Technical Data Valve

Sizes calculation pack Page 25. Author L T Daniels 8th August 1955.

1. 0 General Data

: . . Sy
Boil Er— Fressure =250 P51 1013 Cownty of Dovsat ab Gloucester Easigabe ralway

station, 1853

Wheel Dia:=6 ft 43 in
Speed ;= 85 mph
Cylinder Diz:=18.5 in
Cylinder Stroke:=28 in
1k

Boliler Steam Capacity .=25000 I
r

Steam temp:=720 °F Ref Information from 5.0 Ell, Swindon, see letter 29 July 1955

No Cylinders.=2

Calculated Data

Speed.Z.n
Wheel Dia.m

Speed crank =

Speed _crank =381 rpm




2.0 Inlet Valve Sizes.

: Boi1l St Ca Lt
Steam consumption per valve per hr.— et E-'am_ pacity
- - - No Cylinders .2

Steam consumption per valve per hr = 6250 % S —

r B Seie Y

Steam consumption per valve per hr.2.nm
Speed _crank R

Ui o Wil

Steam consumption per rev:=

Specic Eriwios of Mt (i
Steam consumption per rev=10,2731b ——
;-n.'\. -;...-\. lr..-qllﬂlr )
ft St Bl o Bt Tl Sanae

Specific Volume :=2,73967 — B et e

b it il i BRAN i

ARCIREINCARARE ) CIR AL R

g o R

]
]
]
-
L
By
[™r
e
NG R
.li\l'
=~
Ly L

[ e W Bt O R

Superheated steam specific volume assuming steam chest at boiler p—
pressure and 720 deg F superheating. Comprmtr Pasoc s
https://'www.spiraxsarco.com/resources-and-design-tools/steam-tables/superheated-steam-region#article-top

3
e - ft :
Specific Volume :=2.727 —,  Figure used by ALE Steam Table.




3
e ft :
Specific Volume :=2.727 =3 Figure used by ALE Steam Table.

Peormeark Prosia v Combndd aeth

+
Steam comsumption vol per rev:=S5team consumption per rev.Specific Volume
Steam comsumpticn vel per rev=0.75 ft

Cylinder Dia

Cylinder volume := >

«m: Cylinder Stroke.1,073

Cylinder volume =4.67 ft ’

Steam comsumption vol per rewv
Cylinder volume

Theoretical cut off :=

Theoretical cut off =16 %




Assuming 13.5% as effective opening and steam at 200 ft per sec

. ft Steam speed is defined as the piston area divided by the valve area
Steam _speed =200 — multiplied by the piston speed. 2000 ft/s is critical - choking of flow.

SPEED OF SOUND IN STEAM AT 300 PSLA They assumed about 1 tenth for steam speed.

/ REF . THE SPEED OF SOUND IN STEAM
' Edwin G. Wiggins,Webb Institute in Glen Cove, NY.

BT L
MATHCAD

SPEED OF SOUND | Rfs]

B0 E&D o0 £ w00 850 00

TERMPEEATINGE [2F]

Calculate the cut off positions.

Cut off%:=13.5

Cut off# i
:—acos | 2. o0 1 8=136.9 deg Angle at cut off from rear dead centre

| fr
=180 deg— @ o =43.1 deg Angle at cut off from forward dead centre

o
Time Steam Admission:—
U opeed crank

Time Steam Admission=0.0189 s




Steam comsumption vol per rev

Steam consumption := - =
- Time Steam Admission

fr 3 BRITISHE~CAFRCT?I VALVE GEAR

Steam consumption =39.5 — " VLLYE ARBAS.
s 53" - §.*" dianeter.

Steam consumption
Steam speed

Valve Area required :=

ot INLET EXIAUST

‘ 2 Yalve Size. Aot  Are:  Area  Ares  1.5/54"
Valve Area required =28.5 in 51/.4" 51/64® 15/16° 1° Lift.

SN M e ri

2 Nearest 3 54" 21.44
standard '
poppet valve

Poppet Area, ,.:=27.54 in
27.54

32.47

| 38.87

Therefore standardise on L.M.R Class 5 locomotive. ' 3 45.12

50.54 4 ' 48,023
52.0 + | 50.99
53.4 | 57.04) 54.81
54.95 | 58.6 | 57.5

- P—

INLET :=6.25 1in
EXHAUST : =7 in




THIRTY BRITISH RAILWAYS’
STANDARD CLASS 5 LOCOMOTIVES

FITTED WITH

BRITISH-CAPROTTI POPPET VALVE GEAR

British Railways Standard Class 5 locomoti

A RECENT development in British Railways locomotive
design 1s the fitting of 30 class mixed-traflic
engines with British-Caprotti valve gear. xcept for the
replacement of the Walschaerts valve gear, the latest
engines of this class arc basically

duced carly in 1951, and described

of that year. The latest class = §

were built at Derby Works, have the same tractive effort,
and weigh, in working order, on the average four to six
lons heavier ; there is also a slight increase in grate area.
The fitting of rotary cam gear should increase both the
thermal and mechanical efficiencies of the locomotives ; no

fitted with rotary cam gear

doubt the decision to fit British-Caprotti valve gear has
been influenced by the results obt

4-6-2 locomotive Duke of Gloucester, which has been the
subject of extended tests on the British Railways, The
dome-lype regulator incorporates a special valve which
automatically admits saturated steam to the bottom of the
valve spindles and lifts the valves into their working
position before the main stcam supply is admitted and also
provides the closing force during running. er features
include rectangular section coupling rods in place of girder
section, hinged cab front windows, and gangway doors
fixed on the cab.

General arrangement of the gear
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4-6-0 g4-Cylinder Express Locomotive.
Great Western Railway.

Designed by C. B. Collett, O.B.E.,
Chief Mechanical Engineer.

Fitted with METCALFE'S PATENT EXHAUST STEAM INJECTOR,
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Poppet valves on the King Class

WR King Class 4-6-0

Internal memo dated 7 February 1957 discusses the “front heavy™ nature of these
locos and that Caprotti could be beneficial because it would be lighter.

London requests more information on 8 February 1957, Worcester replies on 1 1th,
London asks for a proposal on 12", Worcester replies on 13" giving general outline.

Proposal to Smeddle dated 7 June 1957 enclosing drawing 10125



BR Class 9 — Poppet Valve
Calculations
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GSO ALE VALVE AND TAPPET CAM CALC BOOK
G Shirley, 2023-05-10T20:47:01.220



BR Class 9 — Poppet Valve Calculations
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GSO ALE VALVE AND TAPPET CAM CALC BOOK
G Shirley, 2023-05-10T20:46:52.149



www.ferroviefelettane.it

https://www.youtube.com/watch?v=pDmM4vtjGO8

LOCOMOTIVA FCS400 with
Caprotti CP2 cambox

* Alberto in Italy is famous for
model engineering skills. Here
seen on his Big Boy.




Thank you

Questions

Referenced documents

Hugh Philips archive HMRS
Beardmore Built — lan Johnston
2023 G Shirley




