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Engineering Exvcellence

In 1868 Lawrence Gardner at the age of 28 established a business as a machinist. This started
in the cellar of a normal house in Upper Duke Street, Manchester. Getting the 10 %" centre
lathe and an 8 ft boiler into the cellar required a little ingenuity. The history books record that
it was done using pulley blocks and planks hanging out of a bedroom window. There was little
Health and Safety in those days! By the time he established the business,Laurence had a family
consisting of six sons and two daughters. Although the business started off machining other
people castings, it quickly developed into a general engineering concern, manufacturing
machines to do a variety of jobs, a machine to score cardboard, another to cut dovetails in it
and another to hammer them into place. Even an early coffee roaster, “no brought in parts”
master gears were cut and finished by hand to serve as patterns for casting replica parts.

After some early difficulties the business grew, with twelve employees as well as the family
members who were learning their trade. There was more work than could be managed by the
existing workforce and with the need to expand, a move was made to Cornbrook Park Road,
not far from the original premises.

At the relatively early age of 50, Lawrence Gardner passed away leaving the business to his
wife. His son Thomas Harry Gardner, who had not always seen eye to eye with father returned
to the firm. Thomas and his brother Edward had received an education that was not available
to their father, having attended the prestigious Manchester Victoria University as recipients
Lawrence Gardner * of scholarships established by Sir Joseph Whitworth.

The firm continued to prosper and another move was made a larger premises in Lund Street, where they now employed 80 people.
With this move they were able to handle larger items, dynamos up to 3 tons in weight, dentists chairs with their own modifications. It
is know that 106 were made in the first 3 years and that in 1968, when Gardner’s were celebrating their centenary, there were still two
in use in the Manchester area.

Ten years after the death of their father, the company changed name from “L Gardner Machinist” to “L. Gardner and Sons Ltd”. One
would like to think that it was a tribute to their father.

ABC. 4 eoimion
EncinEERING

In 1891 details of the A.E & H Robinson hot air engine _“Tneomem. paTRIGROPT: G) On ADMIRALTY.WAR axo InDIA OFFicE Lists. @)
: . ' . TewerHones N 48 EcCLES. AT

were published in the lllustrated Magazine of Practice s NIAECams L, il a8

and Theory. Gardner's arranged to manufacture this
engine, which was the start of their foray into engine
building.

Copes [

guip FueLs.

This arrangement continued until 1894. In the meantime
LA a N

they were developing their own engines, By 1893 PRI
Gardner's had built and sold a Gas powered unit at a price | raem :

of £12.10s S () ) st
which was e e
-~ profitable.

#

1/ In 1894 the first Oil Engine was produced using paraffin oil. This was fed into a

_ vaporiser, then drawn into the combustion chamber with a mixture of air before being
B detonated by a hot tube, in a similar manner to the hot tube gas engines. It had the

.4 benefit of portability, not being tied to the need for a piped town gas supply.

By 1898 production was once again outgrowing the space available and new premises
were needed. Previous moves had all been a short distance from the original workshop
in Upper Duke Street. This next move proved to be inspired. The decision to purchase
3 acres of land, which was part of the Old Barton Hall Estate, gave the company the
scope to grow without the need to move again in its lifetime. Workshops were built over
a half acre of the land and the Barton Hall Engine Works was born.

As none of the brothers was sales orientated, the need for a sales agent had become
o evident. One of the agents selected was Norris and Henty of London, they were to
display at the Anson Museum : . become the principal sales arm for Gardner products.
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Harton Hall Engine Work
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Small "GA@EP: Horizontal Gas and
! Paraffin Engines.
oy I

¢ BHP to 14 BHP.

“F" Type Oil Engine. CE Type Gas Engine,

It was with these engines that the “Gardner” series first commenced, and they are now as popular
as ever, The utility of the horizontal gas and oil engines is too obvious to need enumeration,
but as they are built for heavy commercial duties and long continuous runs, it may not be out
of place to indicate their suitability for electric lighting,driving compressors,and also for high
pressure gas systems

SECTION E
F'TYPE
GAS AND
SPIRIT

In connection with the latter there are hundreds of the small gas engines in constant use at such .|

important installations as Buckingham Palace, several of the London and Thames Bridges, at a

large public Intuitions, Railway Stations,etc Economy of Fuel, perfect lubrication,and sensitive

governing, enables these engines to respond to varying load requirements with a minimum

! fluctuation. The governor is inertia type, and of sensitive construction ,capable of hand

@ I\g) adjustment to the greatest nicety,and is undoubtedly one of the simplest and most efficient of
{; , its class ever produced
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TABLE OF SIZES. POWERS, Fte.

BRAKY HORSE POWIER.

UYLINDER.
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. F TYPE GAS ENGINES
Sires 4 BHP 1o 13 BHP,

Specification
F TYPE GAS ENGINES

\J/

|
|

|

|

|

VALVE BOXES are fited with removable covers. giving casy scoems to the valves |

ENGINE BED. Masive box bed, exit in onc picce, end of sufficient height to witheut remaving the cylinder. The valve seatings are fermed I
|

i

| to clear the ground. which materially reduces in eme r\lece with the boxes. * They are of large area and have
ations.  An ol getter or save-all i formed | ample substance.

GOVERNOR. This is of the inertia rype, apnrg losded by a coled spring w
ament of this spring
ol comsists of a governor
er which operates the inlet u.hd s
valve, Great aensitiveness is abeained by the introduction of 2 shaped
CYLINDER. The eylinders of F type en n apeci cted hard stee] block controlling thit path travelled by the gavemar finger.

| * FLYWHEEL  is above the average weight and tarne
vy, mntl the presemt cutput numbers i | of the rim, and boss. | stely bor 3 ) i
| . “  shaft, being secured by a key of standerd size, made to limt gauge |
| apd interchangeable. |

st a reasonable price.

several thossands.

Reliainkt

carchully comidered and amply provided for. A
a detachable needle valve in arranged for
and gudgean pin.  Syphon fecds are provided
For the crank pin the ol is syphoned from
ed in the cap of one of the main bearings.

LUBRICATION.

| PISTON.
| PISTON RINGS

a large el hnz Form
g b Thenee a wiper conveys it lo o folary fing lubricator on the crank
¥ BH.P) beiog in all | | on the cylinder walls, i | web, and from this to the cenre of the crank pin brames by

i design of the smallest sz (dovelopimg ¥ trifugal force.
as that of the largest, places the small power us CGUDGEON PIN centrifugal force,

on an equality ater, hardened and ground to limi

wfacturer. so far as the engine i concerned; nor does this high ured in the pistan ocking screws, IGNITION. The standard srraagument fa: gas engioes s by tubs, beated ':._v I
high prices, but, on the contrary, tem ess in CONNECTING o specially selected = the *Gardner smoepheric Gas Burner, but electric i
fue 1o the exceptionally fne syem of Frecesne . ROD aad fnished brigh ignition can be ftted, if desired, st a proportional increase in cant, {
a5 dal briica Bavisa | :
L ded ] ! ANTI This conssts of & castiren easing having a teatle fabric disphragm
# CRANK SHAFT FLUCTUATOR.  at the back. A graduated inlet valve is operated by the diaphragm.
\OTE- ON ILLUSTRATIONS. | GAS COCK  isof gunmets, Busd with poies ol index plate careflly marked
{ when the engine is tested.
Although every effort | de 1o embedy all the latest improvements. it should BEARINGS. |
be distinctly wnderstood ions are mot binding ar to demd.  In particalar, we COMPRESSION
would draw attention o the lly wheels RELEASE,
v
The Standard Engine has only one fy wheel of the size given in the table on page 7, : g |
but for special requitements twa wheels are cecusionally Eited, s on page 6. VALVE GEAR. The F type engines have the " [
gear, driven from the crank shaft by machine cut g EXHAUST
eagme, regardless of being actusted through tappet levers. SILENCER
el AEE AR, exien, ~—=  VALVES. alves are mackined f = featere of the invialiion. special arransements can be intror
) s, and are acour YT duced based upon the Srcumetances and requirements.

Guarantee

“Gardner” F Type Horizontal Town's Gas Engines.
The fuel referred 1o unde heac"Lr: . TABLE OF PARTICULARS,

is that known as petroleum spirit, and
embraces such fuels as pet
Leazine, &e., but not aleo

! :asclene kb K 1 bt

the spirit :m;nes
like the gas engines, the
differences being as follows :

Q. The manufacturers guarantee “Gardne:” Engines
to be built with all r-.asn'\a'nle presautions to secure
excellence of material and workmanship and that
should any unforeseen defe part be revealed within
twrelve _a[mdar months from the date of such engine
being installed they undertake to exct
tive part for a similar new part,
ways provid -
the works carriage paid and accompan
statement concisely setting forth t
nature of the defect.

— e T T 4
F Type Spirit Engins, with Magssto Ignitien be supplied wnless instructions are

an extza Flrwhesl, received tothe contrary (see foat note t .7

FUEL FEED. |
A speeially dengned |
fuel feeder is ftted to
the induction pipe u(

mstances and

n inspection of the part ived at the works
wld be found the defect arises from negligence, in-
itable foundations, wrong treatment,

rol or prevention of the ma
not be liable to supply any part or parts
rarge, but shall make reasonable charges {"- any
ther costs incurred by the d
owner either directly or through his agents or

strake of the engine

TAELE OF CODE WORDE® refessing ta "F" Typs Gas and Spirit Engines
GAS ENGINES. SFIRIT CNGINES. |

jaement s peicher
and index collar—is
pruvided. and o
vi i alio made
for & supply of heated
air to the fuel feeder.

FUEL TANK.
A small wall task.

having sbout six

LiN T] is Gl..ara 1tee expressly exzludes any claim founded
lied guarantee (statutory er
3 ial or other damages, expenses
r-:ﬂ or loss due to stoppage or of reasons attri-
buted to the alleged defect or in the substitution or
fitting on of the new part.

F Type Spirit Engine, with Elsctric Light Type Flywieal
Outer Pedestal Buaring.

* Engines fur




“V” Type Available in Oil, Gas & Spirit Versions Manufactured between 1903 and 1935

; S i SRR DESCRIPTION AND SPECIFICATION
OF ENGINE.
THE '
66 ’” . . .
ardner ype nglnes FUEL.—Either PETROLEUM, PETROL, ALCOHOL, BENZOL, &c.,or TOWN
GAS; but each fuel is treated differently, therefore fuel to be used must be
(MEDIUM SPEED VERTICAL.) specified when ordering.
DESIGN.
| ~ ‘1\'0__.RR¥S & HE_N I_“M‘ " | L. ARI)I\}-R u,()\u, ltd., | In general principles these engines are exactly the same as the well-known
SRR ey O Ol | Barton Hall Engine Works, PAT’ e ‘“ Gardner ” Horizontal#'ype, but the *“ V> engines have the crank and connecting rod
| Teieaeet o Feag [ enclosed in the base of the engine, which thus forms the crank case, and at the same
5 = time is used as the container of the lubricating oil. Although these engines are built to

run at higher speed than the Horizontal Type, this increased inertia is provided for by
[ careful balancing of all moving parts, and the “ Gardner” V Engine is designed and
built to stand long hours. of continuous full power work, and therefore
must not be classed with the motor car type converted to services for which it was
never intended.

| SYSTEM.

VAPORIZER OR CARBURETTOR.—DependS upon the TFuel; thus,

Petroleum is transformed into gas in a vaporizer as follows :—

An extension of the valve box receives an initial heating from a hand lamp of
the ““ Aetna” Type which raises the temperature to the point at which petroleum
vaporizes freely. Into this heated chamber the petroleum is fed in charges
‘measured by a ‘ Gardner ” feeder; every charge delivered is of equal quantity, i.e.,

the right amount to provide gas, which, when mixed with air, forms the requisite
charge. After the initial heating, the vaporizer is kept at proper heat by leading
round it the heated exhaust.

A
a5 — —
== — - —

INTRODUCTION.

2 have put the Vertical Siogle Cylinder type of Petroleur

Petrol and those spirits which vaporize at normal temperature are fed
direct into a carburettor where the fuel is sprayed and atomized into a certain
proportion of air, and in this form is drawn into the cylinder as the explosive

etrol, Alenhal, and

Gas L,ngmn_c on to the m wl to meet t]n. Co |t|renm| b Colontal demand for t
simple and but which at the mixture. %
e shall bhe a tho 3 engine u ample =rrength . . . .
ample hearings to ensure low wea bi]]: we ean conlidently recommend Alcohol is treated much in the same way as petroleum, but in a modified
2 engine, nat only to Colonial and Foreign buyers, who will find = 1 shipping form

1 porterage charges, but also to home users who are luoking for a
aughly efficient engine,

Gas is of course treated as in an ordinary gas engine.

V ENGINES

; FOR A VARIETY OF PURPOSES

2V (2} DuF) Partahle 'P:nnL
betzol - Parafin A FEW EXAMPLES Spray:
ne driving c‘;‘\‘.']((]du
¥ belt a ove
dy wnoented : Compressor
an a  comman 1 Set,
tadplate.

aW. {3k muE) J

Petral-Faraffin Combined Air

Engire direct Compressing ant

coplad to .1-, A, Lighting Set, specially
desigred for

hed-a]a[c Manne aexiliary

: FPOSES,
A battery charging set of alKW PR
Tdeal far Cauntry House Lighting. The Engire {llusteared
iz a 1AV (3 pep] Perrol-
Paraffin Engine,

IGNITION.—Gas is ignited by means of hot tube. eel

The other fuels by means of electric ignition, which may be either magneto or

<oil and accumulator. Generally, however, magneto is preferable for petroleum

and alcohol engines, while for spirit engines coil and accumulator may be used as
being rather cheaper in first cost.

GOVERNOR.—Is of the inertia type, and is spring loaded, provision being made so
that the spring load can be adjusted to suit the speed at which it is. desired to run
the engine.

FLYWHEELS.—Two disc flywheels, turned true and brights'on the rim, are fitted

GOVERNING.—In all the foregoing systems the fuel is “delivered in the right to standard engines of all sizes (except No. OV, which has one wheel only), but one

quantity for each charge, therefore, when governing, a decreasing load is auto- heavy electric lighting type wheel can. be fitted for direct coupled jobs when
matically met by reducing the number of charges; this is done by an inertia desired.

governor which opens or leaves unopened the inlet valve according to the require-

ments of the power absorbed by the load. GENERALLY.—Al gearé have machine-cut teeth.

All working parts, such as valves, studs, and the like, are ground by machinery
to accurate limit gauges; our system of jigs and gauges enables us to claim
absolute interchangeability.

- i .
LUBRICATION.—The lubricating oil is contained in a well in the enclosed crank
case, and a plunger distributes it in small but constant supply all through the

orki ines. . . s .
working parts of the engines Design, workmanship, and finish are of the highest order.

CONSTRUCTION.

CYLINDERS.—Built of specially selected close-grained iron, and provided with
large water-cooling jacket. The valve boxes, which are attached to the cylinder

«“GARDNER” V TYPE ENGINES,
- Table of Power, Code Words, and Shipping Measurements.

head, are easily accessible for purposes of examination, without disturbing cylinder L T s e Boreand sty | B9V | R Code Words for
i | o | BiHL.PF " +|£ Petroleum Gas Spirit Alcahol
or piston. ‘ S - e
i oV | 22in. x 4in.| 124 | 700 Vidar Vakma Vekes Vocat
— H ; : : v 4 in. X 4in, | 25 600. Vikal Vabre Velan Vogue
CRANK CA.SEr Is _total]y enlclosed, but la-Lrge mspe.ctlon doors are provided which o 11in % 5in. | 32 500 Ville Vadan Venda Voita
make the interior quite accessible for cleaning or adjustment. : 3V | 5%in. X 6in. | 55 450 Vince Vagne Vertu Vomsa
. 4V | 6kin. x 7in.; 7:25 | 370 Virgo Vaige Verzi Vorte
PISTON~—Trunk Type Piston made from specially selected cast iron and fitted with .

piston rings ground to limit gauges, and of sufficient number to ensure a gas-tight App to Gas, Spirit and Alcohol Engine Code *“Mag” if Magneto Ignition is desired.
s . . I . * Spirif i i, ly 10% e .
joint. A gudgeon pin of large diameter, hardened and ground to limit gauge, is Spirit Engines develop approximately 107 more power.

e 2

secured in the piston by locking screws. COOLING TANKS -
CONNECTING ROD.—Is a drop forging of specially selected steel; the big end List No. I ov 1v 2v i 3V 4V

is provided with loose bearings of ¢ Gardner ” special bearing metal; the small end Yoo T T T

is provided with a bush of special bronze. Capacity ... 75 galls. 100 galis. 180 galls. 1 210 galls. 260 galls. .
CRANK SHAFT.—Is of the flat web marine type and unusuaily massive, cut APPROXIMATE SHIPPING WEIGHTS AND MEASUREMENTS.

from a solid forging on a special machine tool; is made to limit gauge and finished

br]ght al] over. 5 List No. ov 1V 7‘ 2V f 4V

|
Nett Weight 220 1b. 420 Ib. 625 Ib. 1070 Ib. 1575 1b.

BEARINGS.—Crank-shaft bearings are of ample length to ensure long life, and of Gross el,g 320 I, 545 1b. 760 1b. \ 1300 Ib. 1850 Ib.

thickness more than enough to resist all working strains; they are made of Cube Measurement] 13 ft. 21 ft. 31 ft. 46 ft. 74 ft.

¢ 5 : : Cube of Tanks ... 14% ft. 20 ft. 36 ft. i 45 ft. 54 ft.

Gardner " special bearing metal. ‘




“M” Type Available in Oil, Petrol and Gas Versions Manufactured between 1902 and 1933
Available as Marine with gearboxes or Stationary versions coupled to a variety of accessories

VERTICAL

Oil, Petrol and Gas Engines

(M. SERIES—Stationary Multi-Cylinder Type).

>
Norris, Henty & Gardners Ltd.

Proprietors : L. Gardner & Soss Lud.)

BARTON HALL ENGINE WORKS,
Patricroft, Manchester.

Telephome : 401 ECCLES (4 lines!,
Tabegrams : “Theorem,” Patricraft.

List

2BM
3BM

4BM
2DM

3DM

4DM

2FHM

3FHM

4FHM

3KM

4KM

6KM

3NM
4NM

GARDNER M. TYPE ENGINES are vertical, four cycle engines designed to
use Petrol, Paraffin, Town's Gas, and Producer Gas.

They are of massive design, and run at moderately high speeds. Three distinct

types are included in the series, which vary according to the fuel used.

It is over 18 years since these engines were first placed on the market, since
when they have been considerably improved. It is no exaggeration to say that
they have besn a complete and unqualified success, having proved suitable for

every conceivable class of power generation.

FUELS. Engines can be supplied to suit the following Fuels:—

Refined Petroleum (Paraffin); specific gravity .8 to .825.
Petrol, Gasoline, Benzol and similar fuels.

Town's and Producer Gas.

Paraffin is the most usual fuel on account of its cheapness.

OPERATION. They operate on the four cycle system, having mechanically
operated inlet and exhaust valves, circulating water pump,

centrifugal governor, and hand speed control,

PRESSURE FEED. The Gardner system of pressure fuel service can be
arranged for any size of petrol or paraffin engine, for use in cases
where the head room is insufficient for gravity feed.

TABLE OF DETAILS OF M. TYPE ENGINES.

Abpi |
Engine Weight

Stroke | Gross 'N:lll
. | —

[tos. | tos. | Cwis |Cwis | |
12 9 | 10 | 12 | s00) 4} 5 | 14 | 10| Tase i dBx38xAL |
| v Wheel, ete. 30 30 % !

17 13 15 [ 18 800 | 44 5 17 14 1 *

23 15 20 | 24 800 | 44 5| .2r |16 33%
| |
15 14 15 18 750 | 5% [ 184
27 | 21 223 | 27 | 750 | 5} 6 ‘ 23}
35 | 28 30 | 36 | 750 | 5% 6 254
|
28 214 24 27 600 | 64 74 3
| |
42 £ 36 | 40 | 600 | 6} 74| 40
56 | 43 | 48 | 54 | coo|sa| 7| so
65 51 55 | 60 | 5008 9 | e
- Ja] |
85 72 | 75 g0 | s00!s8 9 81
130 | 108 |10 |120 500 | 8 o | w0 |84
|
|
135 1z 400 | 11 12 |
180 | 150 | ... 100 |11 | 12 | 242 [198

Appraximate Weights Estreme CODE WORDS.
and Dimensions of | Measarements of
Combination Bedplates | Engine only
foor Engines & Dyvamos in Inches Town's Gas | Producer Gas|  Petrol Paraffin
Cots|  Inches | Lath, Widih Height
5} | 57x 28] %9 | 37 x 33 % 34 |Banguet | Cablegram| Dalesman| Aster
| 6} | 66287 %9 | 46 x 33 X 34 | Bunshee | Cabriole | Dalmatic | Astride
8 | 75x 28] %9 | 55 % 33 % 34 | Banyan | Cachalot | Damascus| Assign
64x 280 %101 18 % 36 x 30 | Barilla | Cadestre | Danens | Amber
|
T4 288 % 10| 55 % 36 % 39 | Baromel | Cadence | Dusturine Amend
84 %288 % 10| 65 % 36 % 39 | Baronial | Cudmian | Danphin | Ambient
TEX3I4K12 | 51 % 43 % 48 | arequs. | I howd| -
90334312 | 63 % 43 % 48 | Harwoad | Cayman | Decagrim| Analyse
102X 34% 12| 75 % 43 x 48 | Basawite | Catabash | Decatitre | Adante
39 12| 76 % 50 % 62 | Baseute |Calamance Decamonde| Adamic
1205 392 12| 90 * 50 % 62 | Basilisk | Calamite | Decapod | Adept
156% 395 12| 121 X 50 % 62| Bastion | Calcine | Decarbon | Addenda
|
Y W

146 % 60 % 96 | panicnlar| Canicular

“The Numeral denotes the number of Cylinders.

The powers given for Town's Gas Engines are based on gas having a ealorific value of 620 B.Th.U.

SIAL NOTE.

The particulars given in this table are those obtaining at the time of prioting, but they must be taken as

approximate only, as they necessarily depend on changes which experience may dictate from time to time.

2 BM. 01l ENGINE AND DYNAMO.

VAPOURISER ON PARAFFIN ENGINES.
Vapouriser is recommended for Paraffin engines, because of the

The Gardner Lamp-heated

peculiarity of the fuel, which is only capable of perfect vapourisation
at a fairly high temperature, and with little marginal range,
Petral starting parts, however, can be supplied, if desired.

PETROL AND GAS ENGINES. Engines using Petrol or Gas partake of
the same general design, but, owing to difference in compression
and other incidentals peculiar to the fuel, it is not possible to convert
an engine from one fuel to another, each type being built on distinct
lines with a view to obtaining the best possible results from each fuel.

The Purposes for which Gardner Engines are used.

EING capable of sustaining long continuous runs at the rated power and
speed, engines of this series are particularly suitable for combination with
the following machines, the list being by no means exhaustive of their scope of
application : — :
Electric Generators for Lighting, Wireless, etc.
Centrifugal Pumps, Winches, Cranes, Tractors,
Locomotives, Compressors, Welding Sets, and
Portable Plants of various kinds.

They have proved of great utility in Cinematography: in Film Production,
Projecting and Theatre Lighting. Several London and Provincial Cinemas and
Theatres have been constant users of this type of engine for many years.

It should be added that they are extensively used by the leading Shipping
Companies for Emergency Lighting and Wireless Sets, and by Wireless Com-
panies for Radio Stations in all parts of the world.

10 BH.P. o0 800 RPM. 6 KW, Set.

6 5M. OIL

ENGINE AND DYNAMO. 220 B.H.P, «¢ 475 R.P.M.
(As supplied to the British Admiralty.)

150 K.W. Set.




“BCR & DCR” Type manufactured between 1910 & 1936

e s e RO T
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GAR%P. BCR Type Engines.

£ BCRL PETROL EXNGINE AND REVERSE GEAR.

No. 4 BCR PETROL-PARATTIN ENGINE showing Vaporiser, Double Float Chamber,
Change-over Cock, etc.

SIMPLE.~ QUIET.- RELIABLE. | _ e —

Paraffin. Petrol. Hore.

Stroke.

100 4din.

L TN b} 10 4in,
74 3hCR 12 15 1000 qin. 4lin,
4 1 BUR 17 =) 1000 4in. 4Lin.
TTHIS  Series is extensively
] No. 2 BCR PETROL ENGINE IHNRECT

used for Admiralty Cutters, COUPLED TO A

DYNAMO.
Ships' Lifeboats to B.O.T,

requirements ;  Pleasure  and

Passenger Launches, and also

for  Electric  Lighting and

Welding ; Wireless Telegraphy

Sets;  Emergency  Lighting ;

Pumping, and Cinematograph

Outhts for use on land or sea.

P4

Y

GARDNER
HEAVY OIL

ENGINES

SECTION 1.
Sizes 6HF to 14HF (single cylinder)
Powers 20 BHP. to 116 BHP.

COMPRESSION-IGNITION.
AIRLESS FUEL INJECTION.
COLD STARTING.

DETAILS OF POWERS, SPEEDS, CODES, ETC.

| Proprietors: L. GARDMNER & SONS LTD.

BARTON HALL ENGINE WORKS
PATRICROFT, Manchester

| i | Flywheels ﬁf::%m
Hevs. | 5 | . Code® Engine complete
e Rk Minate | sahee ‘ Industrial ‘ Electric g?%‘:::::: leizﬁd:::fﬁ;
| | | Bottle
H F ; I ; Y P E R WL s ey =
[ Cwts. Cwts.,
6 HF [ 20/23 330 s | 14" 62" 87 66" 8" Frios 48 42
HEAVY-OIL f | X e
7 HF 26/29 320 | 84" 16" 66" x 7 68" 10 FRIDE 601 | 534
E N G I N E S SHF| 8437 | 800 | 9| 1¥  72'x 7 | 7%'x1%’ | Fmxo| 81j| 72
| P |
Compression-Ignition Cold Starting o HF | 42/48 ‘ 290 ilﬂi'”l 18° "5 8 7x1% | Fuxa | 1023|891
Four-Cycle Airless Fuel Injection ! | s o i '
for 10 HF | 53/5% 275 |11i-” 20" 7 97 80" 14" FRASE 122 | 109
GENERAL POWER PURPOSES 11 HF ‘ 63/68 | 256 |12}"| 22" 82" 11" ‘ 85"« 16" Fromo 1523 | 187%
& ELECTRIC LIGHTING | - |
RANGE OF POWERS FROM #1 10 72 biL 12 HF | 7277 250 |13)"| 22" | 88'x11’ | 87'x16" | Frerz 179 | 162}
13 HF 89/94 240 141" 247 90" 12" 91" 17" Frams 2031 186
14 HF | 116124 210 Tﬁ_'*’_; 2y | 102'x18° | 104'x19" Frev 308 | 282¢
NORRIS, HENTY & GARDNERS LTD. ! = | | |

% NOTE.—For Electric Type prefix EL.

Note on BHP—The lower figure in the table denotes the maximum power at which the engine is guar-
anteed to run continuously. At this power the engine attains maximum efficiency and
lowest fuel consumption.

The higher figure denotes the overload which the engine will carry in cases of emergency
like the peak loads which often occur in practice,



“VT” Type manufactured between 1913 & 1938.
The “VT” range was initially only single cylinder models sized between 3.5bhp and 35 bhp
The range was increased to incorporate a 2 cyl range designated 2/4VT, 2/5VT and 2/6VT

ENGINES ENGINES

GARDNER,

ENGINES

PRELIMINARY (continued)

charge to the cylinder and the expulsion of the products of combustion are effected

by ports in the cylinder wall, which are covered and uncovered by the piston.

The present Gardner Heavy Oil Engine is the result of many years' original research,

supplemented by the thirty years’ experience which the makers have had in the
building of, and the experimenting with, an enormous variety of types and sizes of
Qil Engines. . )

BARTON HALL ENGINE WORKS, PATRICROFT

VT TYPE

This research has been attended by complete and unqualified success, which

has been amply confirmed by the experience of the many users.

: . Among the many desirable rties possessed the Engine, the followin.
HIGH COMPRESSION, HEAVY OIL 8 oo s““\'}“‘\“ = ; g i o ¥ £ &
oo Steokes: Sent Diesel) Engine (5 VT) may be mentioned :
] : S N @ H N ES Starts from cold within three or four minutes from the word of command.
PRELIMINARY Will stand up indefinitely to the maximum load for which the engine is sold.
f or MARINE PROPULSION o _ Will run indefinitely at no load, ready at any moment to take up full load.
ELECTRIC LIGHT & HIS engine is of the type now generally known 4 the Senu-D.:esel Eng,.m Runs equally well at all intermediate loads.
In effect, it is a Two-Cycle Vertical Engine of high compression, special Th i B fhcientl ipty f the heavier and ch ades of fuel
GENERAL POWER PURPOSES designed to burn Heavy Oils. The principle on which such engines work & engine burns ethalently:a Varigty, ob Uie hEavies anc Cheaper iades of fue.y
now so well known that a detailed description of it is hardly necessary. Condenst oil, and with very low consumption per BHP per hour.
in a few words : The consumption of lubricating oil is remarkably low, not exceeding that of %

A charge of pure air is drawn into the crank case and thence is forced into 1l of the fuel-oil (actually it is much less than this).

NORRIS, HENTY & GARDNERS LTD cylinder. Practically the whole of the charge is then compressed into a combustic

(Proprietors L. GARDNER & SONS LTD.} chamber, part of which is formed in the cylinder breech and is water-jackettec It will be seen in the sequel that the VT engine is a very perfect machine, in that
BARTON HALL ENGINE WORKS the other part is a small non-jacketted dome which, during work, remains at it responds to so many desirable conditions and demands. In appearance it is costly

“ black hot " temperature. Just before compression is completed a “h‘"5‘ _Of Fu to build, yet the perfect administration of the works, together with very special
PATR I C R O F T, Man(‘.hester oil is injected in the form of a spray into the combustion chamber and is ignite

2 methods of production, enable the engine to be put upon the market at an extremely
by contact with the surface of the black hot " dome. The admission of the a

low price.

GARDNER

HEAVY OIL

G MD}ER ENGINES

HEAVY OIL

ENGINES

TABLE OF DETAILS
of
SINGLE and DOUBLE CYLINDER VT ENGINES

MARINE ENGINE SECTION

DOUBLE CYLINDER SERIES i s . ik
ENGINE l n.P, l RP.M. C":;f"‘;:; Bere | STROKE CopEwoRn m&.l?;?ﬁﬂ;mi EmE:‘“:"iR}'( Marine Engine
Gross | Net | Grom  New | Gros | Nem
Inches | In‘hes Cwts, Chwts. Cwrs, Cwes, Cws. Cwrs.
avr | 113 | 450 | 1 | 7| 8 |vimpa . .|| 19 | 18i | 32f  203| 21} ‘ 18}
! Two Fly wheels
|
5VT ‘ 18 | 400 i 1 si| o1|vipee . . .|| s0r 253 | 493 45| 85 | 28
[ T
6VT ‘ 24 I 370 | 1 94| 103 |volas . . .| 46 | 89 72 65 | 483 | 38
|
VT i 30 340 1 104 | 12 ‘Vurst S e 61; 543 | 1003 913 |
SVT | 35 | 820 | 1 | 113| 123 | Vyrat . . .| 76} 69f | 117} uogi |
24VT| 24 450 l 2 7 ‘ 8 | Vyala . . . 36 30 |« 61 473 | 35% | 29
2 5VT| 36 | 400 1 2 81| 93|vyrol . . .| 58 42 81 85 | 571 a2
2/6VT 48 | 870 | 2 93| 107 | Vysek. . .| 65 52 | 108  96}| 64 | 52
| e The weights inthis | The weights inhis | The weightsinthis
| a0 Ol oy il Vgt iy e e b 2ogcn ot
’ Wi o | B g B el B e ey B
' | | e e e e e " ceavery]
| ! 1 |
24 BHP Two-cylinder Engine & Reverse Gear (2/4 VT). (Front View)
]

Canal Barge fitted with a 36 BHP Engine (2/s VT)



“VT & T” Type manufactured between 1913 & 1938.

7 |7 %
[] /
1 20 ~ : i . _
DNEJ eavy i } gines DNE I_{ TN i_ .
Gardher. Heavy Oil Engine PNEr. Heavy Oil Engines
" K (VERTICAL TYPE). (VERTICAL TYPE)
Series VT One Cylinder. : i !
e . WO of these Engines |
TR Two, Three and Four Cylinders. . s
2 were installed in a
. North of Seotland carge
% W’ 11 SYSTEM..Single Acting, Hot Plate Ignition, Two Stroke Cyele. Solid Fuel Injectars, T i RS R |
TYPES .. Marine: Far all k of commercial and pleasure craft. B ownc b aeed it i
e » o e whic VAS aceq tc
(VERTICAL TYPE.) SERIES VT & T. Stationary : For all ordinary commercial power purposes. k . SEE
g £ : service immediately after
Electric Light: Fordriving ele ,and other purposes ; . 3
where low s ential. its trial, and which
" covered a distance of
- . —— 30,000 miles withou
SPECIAL FEATURES 20000 mies Jchont
: A . AL . trouble of any de-
Many of these are not to be found on other engines of this tvpe that a e
on the m: uller details of these Special fearures will be found on p scription.
D This can be effected at all speeds
Qu By means of Patent Burner. Time taken
cluding the time for the Burner.{frem L to 3 i 1 LE
I Speed C
1 Na. 3T7—M NGINE we |
N F —Will run on a wide range of fuels {
Oflls. 1 1€l (X udrdaners Paraffin with adjustment being neceszary.
. L B e 1l consumption ave: = 5
{Proprictors : L. Gardner & Sons Lid ing oil '006 per B.H.P. per bour.
Heaid Qfiice and Works wer Ra s are rated on low revolution speed of engine, thus
BarTON HALL ENGINE WORKS. 1\cr:1nt[|:nir E e and therefare L‘-mcu-ul propeller. i o
~ - LT Governing. —Perfect Gove y on all loads for both the marine and stationary Suitable for
PATRICROFT, MANCHESTER. - ° * Ba
Telegranis ; “Theorem,” Patricroft.  Telephone : Becles 07 (1 lines w o . . " . T rges'
W —This is entirely abolished as the engines will earry their full load Ferri
' e S ryf Water., erries,
London Qffice and Showrooms: is T. Series of engines are fitted with Forced Lubrication to Fishing Boats, |
. i . 3 el <! £ 0V . OV r o i . .
Gardner House, 115 Queen Victaria 5t.. London, E.C.4 of cr:ml«s]lm.t and Gov ernor, also to the Governor mr... fuel Commercial Craft |
i ; i o el pump driving gears.  Pistons and connecting rod large and small ends, are |
: 5 ek lubricated by means of a mechanical lubricator. Ring Oilers are fitted to and |
3 y - . . N |
the main bearings of the VT, Series: oil consumption for these parts is, H Auxiliari |
therefore practically nil. eavy Auxiliaries. i
RPOOL ! ical Lubricator.—T s of our own design and manufacture. It is i
02 Tower Euilding. positive in its action and may be depended upen to deliver no more and no
NEWCAST] less than thé predetermined nuantity of eil to the bearings that it supplies.
Milburn H Twin Screw Set.—For twin sets, right and left hand engines are supplied.
Lioyd's Survey —Design of engine parts is such that the latest Lloyd’s
E regulations are fully complied with.
A W
2 3
a
- Y ( \ G
JINES DESCRIPTION —continued.
(VERTICAL TYPE). [)l-'f‘ﬂ iption . = ;
F ion.—There is a separate fuel pump for each cylinder,
Series T. n a camshaft on the “T" type Engines, and from an eccentric
— I Crankcase. — Bottom half of Crankcase is in one casting, carrying the o the “VT™ Enginés.
| For ELECTRIC LIGHTING and STATIONARY PURPOSES. | bearings. The top portios 8 nk chamber is a separate ca
’ and is not combined with the cylinder except on the smaller = F p-—Ram type with solid steel ram, metallic gland packing and
I steel ball valves
I C 1 o water jacket of ample
| ‘e, exhaust and inlet ports 3 Ir n Valve—Special design of rotable injector, adjustable to suit
| arying conditions of load.
| .
Cylinder Head —1s a linder, forming the Ge ning Sy . —A r.'f::)lnfl.lp_’al gl:--:cr;.uur varies the stroke of the fuel
lower water jacketed po bulb, and carries the fuel pumps and the timing of the injection.
inj i< alve. . P N
HncHER. e Qh Jurner.—Compressed air and oil spray burners of special
| : design are provided tor the initial heating of the bulbs on the " T"
| Ib.—~The upne : ion of the hol Ib is a plain hemis- : : :
| Hot Bul Lthe ;upper:ynjac Hpl ek 't holais e l"l_m hemiy type Engines. No ninary heating of the burner f is required,
|- pherical casting secured to the cylinder head by a clamp ring. o  the lighting
|| of the burners, which are not required after starting,
[ | Pistons.— Trunk type with four or more
I&< | “T" 1ype Engines are fitted 1 circulating and bilge water
! Rods.—Machined from solid steel forging. The crank pin pumps for marine installations,
. . y bearings are hard brass castings lined with white metal. The small
The exceedingly even Fummg g-ﬂa?-_.\ and close governing of these Engines end bearings are special br - Compressed aic starting gear is fitted w0 all T type Engines,
makes them particularly suitable for direct coupling to dynameos. I and to the larger sizes of * VT " Engines which cannot conveniently
Crankshafts - -Machined from solid steel forging and finished b be started by hand. .'l'llc three and four cylinder r_'n:;i:\e:a. '.'tan be
Balance weights are holted to the webs. The flywheel of the started from any position by means of cf)l\‘.ﬂrcﬁ.sr?‘ll air; it is not
Engines is bolted to a flange forged solid with the crankshaft. them round into any special position before starting.
A water cooled air compressor is fitted on the “T" type
a i iriven dires m the cran ft; it can be put in or ouw
Main Bearings.—Special bronze. CIREn sy ¢t from e crana i o . e ;
as required for charging the air receivers, A safety valve is provided
& 5 : 5 2 on compressor cyvlinder to prevent overloading the compressor and
Lubricati System —.Forced Lubrication is provided for the main be 125 g
P e 2 the receiver.
e of the ¥ T type Engines, those of the stationary type VT " series
heing.m ciled.. The. cylinders,. pistons and J":’““‘ ‘.g.r-:r: 1.‘.-:|r|r.;;.: Reve ~The three and four cylinder engines are directly reversible for
are lubricated parate ol , one pump being provided for each marine purposes by means of compressed air, a friction clutch between
- feh s at ‘0 poi separite 1 iy £ 7
ylindes, v 8 lubr “‘_‘I aL e o o scpaIato o the engine and the propeller shaft is not necessary, but desirable. A
provided for each crank pin and connecting rod. These 0.|| separate mechanical reversing gear is required for the two eylinder
can be operated by hand for flushing with oil before starting, or “T" type Engines and the single cylinder “ VT series.
any time whilst the en i2 runming. i
l 5
N > e :
% I3
/ = gﬁt
e
o N w
7 = —
7 N
I } " : VI | ™ T\ ¥
ab wr the VT and T Series of HEAVY Ol I
Particul, f -I Iyvwhes] | T
articnlars of F her: otal Prsions
Type e, | R, Stroke Codewonl s i Ovatall Dimension
l I¥ia Width ' Waight | Widih Lanuth Heighn
"y 104 150 8 Vimpa 10 cwis. 23 8 | 2§ ewis, 20 ..«I--) 30"
A\ |
e 164 100 Vipet 16} . | 8" [ 51 seaew| 34 ¥
| 2 .
- 22 370 | Volas 25 6" 12 o 6"
28 340 Virst 28} 30" n" 7 R, ( 16"
13 320 | Vyrat | , ¥ - | / 12 21 w o ow | 53
22 450 | 2 Maba I 22z 24" [y d “ LN
33 450 | k] i 5 , Mace 254 .. ! | s P .. 44"
35 100 2 0" | Mafer ( 29 5 | & B s a
! 45 150 l 1 s Madre 33 ' 'l o " L
o e v
45 370 2 107 Magno 36 . I 33 6" % uw ow»
| z |
100 3 a4 , Magic 41 - Ny o X G e T
57 3o ’ 2 b i Makra | 43 . , " | 7 |
67 320 2 12" | Manor AR R | 3 | 74
|
o 08 370 ( 3 0y 1wy l Maila | 585 33 { o - S0l )
70 400 4 Magma = | 297 o' “ i ! 44" 100" n2g"
: { " | , " i |
| 86 0 3 , Matas | ™ . 30 7 |
a1 70 I i 107 Major 66 ", | a5 o' 73 ) 1o 65}
101 320 | 3 1y 124" Maori o, 39" 74 204 -
5 |
il " - " "
14 310 4 108 12" | Mamon | 97 36 7 6y . [
I 134 120 i 14 124" | Marat 113 397 73" | 203 | |
Codewords given are for Marine Engines. For Ordinary Stationary Type prefix 0, and for EL Type prefix "EL" * Stationary Type only.
) The weights shewn above are for Marine Engines aml consequently do not inelude fand type Silencers, which must be allowed for in the case of siationary je In
Electrical € ons (belt or direct driven), allowance mnst be made for Extras, such as Bedplates, Stads and EL Wheels. the respective weights of which boe
W\ whiained on ication,

\




“I” Type manufactured between 1928 & 1940.
GARDNER

HEAVY-OIL ARDNF
EN( GINES Gnuvﬁﬁfk

ENGINES

GARDNER HEAVY-OIL ENGINES
J TYPE MARINE
Vertical Two Cycle

GARDNER HEAVY-OIL ENGINES

J TYPE  MARINE

Vertical Two Cycle

Compression-Ignition Cold Starting Compression-Ignition Cold Starting

Airless Fuel Injection Airless Fuel Injection

J T Y P E PRELIMINARY PRELIMINARY

HEAVY-QOIL THE Gardner ] Type Engine marks the very latest phase in the development of the Heavy-Oil THE Gardner ] Type Engine marks the very latest phase in the development of the Heavy-0Oil

Engine. It is designed essentially as 2 marine engine and, as will be seen from the description, Engine. It is designed essentially as 3 marine engine and, as will be seen from the descriprion,

E N G I N E S possesses all the necessary and desirable attributes of a perfect marine engine. It is easily possesses all the necessary and desirable attnibutes of a perfect marine engine. It is easily

and quickly reversed ; it has a great range of speed (r.p.m.); it is under complete control of the and quickly reversed ; it has a great range of speed (r.p.m.); ir is under complete control of the

Cnmpression-lgnmcn Cold Stal'tirlg autornatic governor at all speeds and the speed can be instantly varied, all of which combine to give automatic governor at all speeds and the speed can be instantly vaned, all of which combine to give

Airless Fuel Injection perfect manwuvring. perfect manceuvring.

fOl' The starting d reversic focted by the aid of ressed 3 enecated by 2 2-stae

MARINE PROPU LSION The starting and reversing are effected by the aid of compressed air generated by a 2-stage e ALY, ..m .\.xcr‘n.lg '1'".'3 ected Dy the ud of compressec air generaied by a 2-stage
compressor forming part of the engine. compressor forming part of the engine.

i g g The fuel is injected and sprayed into the combustion chamber without the aid of compressed
The fuel is injected and sprayed into the combustion chamber without the aid of compressed o pray = i .

NORRIS, HENTY & GARDNERS LTD. ‘ air, }

air, hence the term * Airless Injection.” The ignition of the fuel charge is effected solely by the

hence the term * Airless Injection.”” The ignition of the fuel charge is effected solely by the
Preprietors L. GARDNFER & SONS LTU.j

7 temperature of the compressed air charge which temperature is sufficiently high to ignite the fuel
BARTON HALL ENGINE WORKS

charge with precision and certainty whether when running at varying speeds and loads or when

PATR ICR OFT, Mand‘lester starting from “

the engine is described on page 6.

temperature of the compressed air charge which temperature is sufficiently high to ignite the fuel

charge with precision and certainty whether when running at varying speeds and loads or when

arting from * all cold.” Hence the terms * Compression-Ignition * and “ cold starting.” The

Hence the terms * Compression-Ignition ” and “ cold starting.” The L :
operation of the engine is described on page 6.

operation of

. GARDNE

GAR DN kR HEAVYDIL GAR [\jNEH

].:R“W'D;:Lq NGINES HEAVY-GIL
NGINE=

ENGINES

GARDNER ] TYPE HEAVY-OIL MARINE ENGINES
PRINCIPAL FEATURES

Before proceeding to a detailed description of th ne it may be helpful At this stage to

catalogue some of the salient features of the engine,

1. Ignition by the temperature of compression, therefore no other ignition devices such as lamps,
hot surfaces, electric plugs, erc.
2. Cylinder Heads, entirely water-cooled : of extremely symmetric and simple design.

3. All engines directly reversible.

4. Main bearings and other principal parts |

ricated by a circulation-pressure system.

5. Cylinders and Big Ends lubricated by measured pressure feed.

6. Perfectly o
shocks.

of the fuel : not the slightest sign of ¢ pressure or explosive

OPERATION OF THE ENGINE

A charge of pure air is drawn into the crank case A throug

} 1 7. Starre instantaneously fi cold.
the air valves B by the piston C 7. Starrs instantaneously from cold.

8. Runs perfectly at all loads from no load to full load : no adjustments ta make for varying loads.

9. Will run as long as desired withour load.

sed in the crank case is admitted 1o the

parts E, thus

he remaining burnt

B . Every enpgine is furnished with the following organs :—
wses and flling y

ready for the nex

This charge is then com-

Friction Clutch and Thrust Bearing.
ustion chamber F formed by the

Special Marine Governor and Variable Speed Gear.

Two-stage Air Compressor.
ir charge, suffice Circulation Water Pump.
stroke is Bilge B
he combustion chamber in ilge Pump.

- Th

ulting rise of Compressed Air Storage Bottles with all fittings.

seralion.

And many other necessary or desirahle accessones.

TABLE OF SIZES, POWERS, WEIGHTS, ETC.

SIZES, POWERS, SPEEDS, é&c. WEIGHTS (in cwts.)
s | e | x| 2520 | b | oma S W e
\ I Nett ewts. Mett cwty, | Gross cwis. | Merr swes,
315 54 | 400 3 g 9% ZABTE . . - it} 5 90 . T8
ars | 72 ‘ 200 | 4 8 % |z o g4 | 5 | 108 | 89
. 376 72 370 3 9 11 ZaFUL . . . | 98 6 117 104
_R_ 96 370 4 _r 11 ZeDYR. . . i 110 B 131 118
576 | 120 | 80 | 5 o | 11 | Zoemo. . .| 140 7| 165 | 142
696 | 146 | a0 | & | 9 | 1 ‘ Zowe . .| 1w | 7 | 108 | 1m
337 I g0 340 3 l 10 12 ‘ FZECLA . . . 132 L] 158 138
| arr ‘ 120 | se0 | ¢ | 10 ‘ 12 ly_Ztr:Up. T 6 | 181 | 160
577 ] 150 | 30 | s ‘ 10 \ 12 \ Zaor. . .| 194 7 | 225 | 201
67 | 130 | 840 6 | 10 | 18 | zosos . .| 80 _~ s | 20 | 239
a8 | 114 | a2 [ 3 | 1 | 18 | Zewr. . .|| 150 | 7 | 18 \ 157
418 | 152 | 320 | 4 | 11 1t | zosw . . .|| 180 7 | 12 I 187
578 | 190 | 320 | 5 ‘ 1 | 19 | Zeean ... .| 225 I_s 21 | 284
878 208 320 [ i1 18} | Zwue . . - 270 10 815 280
3J9 150 280 3 124 16 | Zmka . . . 210 10 | 248 220
419 | =200 | 290 4 12 | 16 | Zoms. . .| 280 10 | asse | =00
570 | 250 | 200 | 5 128 | 15 | Zesr. . .| 340 | 11 | 388 | 851
) 879 | 300 | 200 | 8 1% | 15 | Zover. . .| 400 | 13 | 461 | 412
Engme 6JQ 300 BHP : SPEECI 290 R.P.M. 879 | 00 | 200 ‘ 8 \ 12 \ 15 | Zokst . . “ 558 | 23 | 657 | sve
. |




“L2” Type manufactured between 1930 & 1951.

GARONER
= L2 —

HicH-SPEeED OIL ENGINES

Vertical Four Cycle Compression Ignition
Cold Starting Airless Fuel Injection

Admirably suited for
Motor Transport
of every description
Light Locomotives
Motor Road Rollers

etc., etc.

NORRIS, HENTY & GARDNERS LTD.
PATRICROFT, MANCHESTER

Telephone : 2201 Eccles (4 lines) Telegrams : " Thzorem, Patricroft ™

Branches at
Glasgow, Liverpool, Newcastle-on-Tyne
and Hull

London Office and Showrooms :
GARDNER HOUSE,
115, QUEEN VICTORIA STREET, E.C.4

TYPE

HIGH-SPEED OIL ENGINES

The introduction of the Gardner High-Speed Oil Engine into the Motor
Transport World has given rise to a great amount of interest on account
of the many unique features which it possesses—features it may be added,

which equip it admirably for a Motor Transport unit.

ECONOMY. The most outstanding of these features, is perhaps, its ability
to run on fuel oils that cost about 4id. per gallon, with half the consumption

that is required for a petrol engine.

As a result, an enormous saving in running cost is effected. For example,
a Gardner engined bus (32 seater) which has been in service since March
last has covered in ten months a distance of 60,000 miles at a fuel oil cost
of 1d. (one halfpenny) per mile. When propelled by a petrol engine the
fuel cost was 2id. per mile. A total saving of about £500 in running costs

during the ten months was therefore effected.

STARTING. Hitherto the drawback to Diesel Engines for transport work
has been the starting difficulty. This, however, has been entirely overcome
by the Gardner High-Speed Oil Engine which can be easily and safely
started immediately by hand from cold without preliminary heating or

electric devices of any description. Back-fires with this engine are impossible.
Other principal features may be summarised as follows :—

Silent Gearing. Accessibility.
Irreproachable Workmanship.

Forced Lubrication.
Simplicity. Durability.
Compared with a petrol vehicular engine the Gardner High-Speed Oil
Engine will give : Better Pulling Power and with less Gear Changing.
Better Hill Climbing. Cooler and Sweeter Running.

Immunity from Fire Risks.

T oeaifios WT. FOr

GARONER

GARDNER
= L2
TYPE

HIGH-SPEED OIL ENGINES

LUBRICATION. The engine is provided with a forced lubrication system
which supplies oil to the main bearings, crankpins, and, through the tubular
connecting rods, to the gudgeon pins. Also the whole of the valve mechanism,
including the fuel pump cams and rollers, is supplied with oil under pressure

from the main system.

GOVERNING. This is effected by a totally-enclosed centrifugal governor,
which automatically controls the amount of fuel injected so as to suit the
load on the engine at any given moment. For vehicle work, the governor
is connected to the foot accelerator. The engine is thus controlled in the
same manner as a petrol engine, with the additional advantage that the
engine is under the control of the governor throughout a speed range of
from idling slowly to the maximum speed. For example—a laden vehicle
may be manoeuvred without the use of the foot accelerator because the
governor automatically * takes up ' the load as the clutch is engaged
and similarly controls the speed of the engine when the clutch is

withdrawn.

COMPRESSION IGNITION. The ignition for the fuel charge is effected
by the temperature attained by the air charge after compression, this tem-
perature being sufficiently high to ignite the charge when running at varying

loads or when starting from cold.

SAFETY. The fire risk is reduced to a minimum as the fuel-oil used is
practically uninflammable. The flash point is about 170° F., whereas that of

petrol is about go” F. below freezing point.

For Table of Sizes, Powers
and Speeds see overleaf.

- — L2 = —

TYPE
HIGH-SPEED OIL ENGINES

TABLE OF SIZES, POWERS AND SPEEDS
Note.—In the following table, the first numeral in the size of the engine

refers to the number of cylinders : for example—s5L2 means an Lz engine
with 5 cylinders.

0t | st | amwrom | stamoram | sisoram
1L2 ) 9! (not |used for vefhicle work).

*2L2 19 21 23 24}
*3L2 28! 31 34 37
4L2 38 42 46 50
5L2 47! 52 57 61
6L2 57 63 68 74

* Two and three cylinder engines are not recommended for lorry use. They are howleve!
quite suitable and satisfactory for the heavier type of vehicle such as light locomotives,
tractors, road rollers and similar vehicles.

Crossley-Gardner Bus (57 74 B.H.P.)
as supplied to the Manchester, Leeds
and Sheffield Corporations.

Pagefield-Gardner Lorry
fitted with a Gardner 4Lz Engine
38 50 B.H.P.

oso




The “L2” series engine was to kick start a revolution in road transport propulsion and enhance the reputation of Gardner's

engineering excellence.

The following pages from the Gardners of Patricroft 1868-1968 Centenary Book by David Whitehead give some insight into the

developments of that era.

FIRNST
IN THE
FIELD

VAU S o

Thomas Gardner, Mr Parkinson of Walker Bros, and Joseph Gardner on Parbold Hill

'Gardners achieved in 1928 or 1929 what no other firm in
the world had succeeded in making, viz., a small high-
speed open-chamber engine with a multiple-orifice
injector which was consistently reliable. The Gardner
engine stood in a class by itself thanks to the meticulous
skill and care in its design and to superlative workman-
ship.’

The speaker was Sir Harry Ricardo and the event a
meeting of the British Association seven years after the
achievement he was describing. It was warm praise, but
the market which had developed for Gardners' new
engine confirmed that it was justified. History may never
repeat itself precisely but the thirties were like the first
vears of the century, with the world thinking up ways to
use Gardner engines as fast as they could be made.
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The first British diesel-engined bus, powered by a
Gardner 4L2 engine.

Motors had a heavy-goods chassis powered by a 6L2-
engine, and Walker Brothers of Wigan were offering the
Pagefield/Gardner 5/6 ton lorry with a 4L2-engine.

The hill-climbing ability of the last combination was
proved on Parbold Hill, a 1 in 7 gradient on the road
between Wigan and Southport. Fully loaded, the vehicle
ascended comfortably in second gear without boiling.
This trial was to be recalled thirty-four years later, when
the pulling power of another new Gardner engine was
demonstrated on the same incline.

Two-and-a-half years after the original test, when the
4L2-engine had completed 115,000 miles, it was stripped
down at Patricroft when the c¢ylinders were found to have
worn between 0-014 and 0-017. All the overhauling that
had been required was a valve grind at 26,000 miles,
when a newer type of water pump was fitted, a new impel-
ler bush and water-pump packing, one replacement set of
sprayers, four new exhaust valves and some new parts in
the fuel pump. A short list for 115,000 miles.

However, the L2-engine was designed for marine and
industrial uses. It may have opened up the automotive
market, but once a lighter version was developed
specifically for the purpose, no more L2-engines were
added to the two hundred which found their way into
road vehicles.

The new engine was appreciated in the market for
which it was intended. It began to spread throughout the
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Mr Joseph's new engine was not like so many previou
Gardner engines, a development from a previous rang
embodying logical forward steps in technology. It was a
entirely new engine, like nothing that had gone befor
It was a four-stroke. It ticked over at 400 rpm, the max
mum speed of the fastest-revving J-type engine. It ha
forced lubrication to all bearings and principal movin
parts and the cylinders were cast together in block. Thes
were its main features,

But none of these factors, however important, sep:
rated the L2 engine from the rest. It was the decision t
persevere with the design of an open-cylinder type whic
made the real break with the past. Again, Gardners wex
to take a piece of theoretical knowledge and make
work, the true role of the engineer.

world, in every type of craft from Arab dhow to Chinese
junk. It was said then to be the ambition of every Chinese
fisherman to own a Gardner engine. This is still true
today.

Probably the first high-speed Gardner diesel installa-
tion in a sea-going craft was in May 1930. The owner was
MrE. B. A. Rose, who twice gave his initials to converted
naval pinnaces. Ebar I was petrol-engined, but Ebar II
was equipped with a pair of three-cylinder L2-engines.
She was 48 ft in length with a 12-ft beam and had tanks to
hold 400 gallons of oil which gave her a cruising range of
1,500 miles. She used 1,300 of these in a trial run into the
Bay of Biscay in her first season, a trip that cost £10 in
fuel and lubricating oil. Compared with his earlier con-
version, Mr Rose found the engine-room smelled less,
because the engine ran cooler. In her first two seasons,
covering 2,600 miles, the Ebar II was trouble-free. The
only maintenance required was the removal and cleaning
of a fuel injector, an operation found to be as easy as
changing the sparking-plug.

In contrast to this life afloat, another L2-engine began
one of almost total solitude. It was installed in a brick
hut at Wirksworth where it pumped water for 4,000
inhabitants, entirely automatically. It started and
stopped according to the water level and was left quite
alone, apart from a weekly check. At the time, electricity
prices varied from 1d to 3d a unit but even at the cheapest
rate the running cost was reckoned to be only half that of
a similar all-electric installation.

By August of 1931, two years after the introduction of
the L2-engine at the Marine Exhibition, Gardners had a
new automotive engine on the market: type LW. Alu-
minium alloy brought the weight of the four-cylinder LW-
engine down to 9% cwt and the power-to-weight ratio was
reduced still further, to 15 Ib per bhp (under two-thirds
that of the four-cylinder L2) by increasing the output.
The engine developed 68 bhp at 1,700 rpm. Fuel consump-
tion was reduced even further, to less than 0-370 Ib per
bhp per hour.

The first LW-engine operated by a municipality was in
a Leeds Corporation double-deck bus. The six-cylinder
engine developed 102 bhp at 1,700 rpm and this engine

However various in design were diesel-engine cylinder
heads, the theory was clear enough. If fuel was injected
into an ante-chamber of one shape or another, and
ignited there as in the case of the T- and HC-type engines
the explosion spread into the cylinder head proper and
gave the piston a steadier push than if the explosion was
confined to the space bounded by the piston crown and
the inner surface of the cylinder head.

But if you could do without an ante-chamber, less heat
would be lost through the walls, saving fuel. Less energy
would be wasted creating turbulence. The engine would
start from cold more easily. It would be more efficient asa
pump, clearing out more of the products of combustion
with the exhaust stroke, promoting the more efficient
burning of fuel. In short, the engine would run more
smoothly, wear less and burn less fuel.

However, it was one thing to know these theoretical
advantages, another to design a piston crown and
cylinder head that would mix fuel and air properly and an
injection system that could take the full force of the
explosion. Others had tried and given up but these were
to be the achievements of the L2-engine.

The development took time, and wrong turnings had to
be explored. Both an original research engine, built in
1925, and a second, smaller engine, in 1928, were origin-
ally conceived as two-strokes and much work was done
by Joseph and his elder son Hugh on this principle before
the change to the four-stroke cycle. But perserverance
paid.

In its production form the engine had a capacity of 1-4
litres per cylinder, a bore of 4} in. and a 6-in. stroke. The
four-cylinder version, designated 4L2, developed 38/50
bhp at 1,000/1,300 rpm. As a stationary or marine engine
it would run for 40 hours at 1,000 rpm for £3 14s. Gardners
guaranteed a fuel consumption of not more than 0-41 1b
per bhp per hour.

It was this economy, and the engine weight, that Mr
Trevor Barton, of Barton Transport Ltd, Beeston,
Nottingham, noted during his visit to the 1929 Marine
Show at Olympia where the L2-engine was unveiled to
the public. He came away with more than the customary
information leaflets. He came away with an idea. And on

setting remained a standard for road transport duties for
nineteen years.

In November, Gardners were back at Olympia. Their
first exhibits at the Commercial Motor Transport Ex-
hibition included a Guy 'Goliath' eleven-ton rigid six-
wheeler and a Karrier ‘Consort’ fifty-eight-seater double-
deck bus, both equipped with the 6LW-engine. Fodens,
who had taken delivery of their first Gardner engine
earlier in the year, had a six-ton lorry powered by a
6L2-type. Walker Bros had two of their L2-engined
lorries, the 4L2 Pagefield 5/6 tonner, and the Pagefield
"Plantagenet’ which was probably the first road vehicle
to be powered by a five-cylinder diesel engine, the 5L.2.

The new engines were more reliable than their petrol
equivalent and this helped their spread. It needed help,
for even the breath-taking eighty per cent improvementin
economy over petrol consumption would not have been
enough had the engines proved difficult to maintain.
Engines imported from the Continent had given diesels a
bad name, a point Sir Harry Ricardo touched on, at the
same British Association dinner. They had disappointed,
he said, 'for their noise, smoke and smell were intolerable,
whilst their heavy maintenance costs went far to counter
their advantage in the way of fuel costs’. A reputation to
livedown.

For a large fleet owner, the problem of achieving the
saving, whilst providing two sets of maintenance
facilities for a mixed fleet was acute. Mr Clive Clarke, of
the London coal merchants, Coote & Warren, told the
trade press that the reliability of his six Gardner-
engined TSM delivery wagons, which were scattered
over the Eastern Counties at small seaports, was almost
as big an advantage as their low operating costs for it was
impossible to maintain strict mechanical supervision for
each vehicle, or institute special workshops for each
small section of the fleet, while to place them in charge of
the local garage had been found too expensive.

Gardners helped. They arranged to give week-long
courses at Patricroft to fitters. The old LMS Railway
Company, which had two thousand goods vehicles at
this time and had successfully tested L2-engines over
40,000 miles, converted ninety-one vehicles the following

visiting the Barton Hall Engine Works he was struck by
more than the coincidence of the shared name.

Trevor Barton was a man of big ideas. Often they were
too big to express in the conventional way and he would
get down onto the floor and draw what he wanted on the
larger space afforded. The upshot of his visit to the works
was that a 4L2-engine was delivered to his Nottingham
garage in the new year. It was installed in a single-deck
Lancia bus and was put on trial. After only a month, in
March 1930, the bus went into regular service to become
the first vehicle engine conversion from petrol to diesel
with a British-made diesel, the first all-British diesel
engine to be used in a road vehicle and the first to go into
regular service on a bus route. The performance advan-
tage can be put quite simply. The bus ran more than twice
as far on oil as it had on petrol.

In the fiercely competitive world of road transport,
with many private concerns competing against each
other, and, in passenger transport, against corporation
undertakings, savings of this order would not long re-
main to the advantage of a few. Other engine makers
were also in the field but the first all-British lorry con-
version from petrol to diesel was with an RAF Leyland
vehicle belonging to Frank H. Dutson Ltd, of Hunslet
Low Road, Leeds, using a Gardner 4L2-engine. With it, a
gallon of oil, at 4}d, carried'6} tons for 12 miles.

The works manager responsible for this conversion,
Mr T. H. Parkinson, left shortly afterwards to become
rolling-stock engineer for Leeds City Transport. There,
in September, he supervised the installation of a six-
cylinder 6L2-engine of 57/75 bhp at 1,000/1,300 into a new
Crossley 'Condor’ bus chassis so that Leeds Corporation
became the first municipality in Great Britain to use a
Gardner diesel and to operate the first entirely British
double-deck passenger wvehicle with an oil engine.
Sheffield and Manchester Corporations followed suit,
and the Walsall local authority tried a 4L2-engine in a
Dennis E-type 32-seater bus. T.S. Motors Ltd (Tilling
Stevens) began to offer the TSM express chassis with a
4L2-engine for passenger or goods vehicles and, by the
end of 1930, Peerless Lorries & Parts Ltd were producing
the Peerless goods chassis with a 4L2-engine, Karrier
27

The first British motor lorry converted from petrol to
diesel power, powered by a Gardner 4L2 engine.

year. The road motor engineer, Mr J. Shearman, sent
every leading fitter on the course, and every inspector
responsible for training the drivers.

Mr Shearman wrote at the time: 'The putting into
service of a large number of vehicles fitted with an
entirely new type of engine is one which is attended with
a certain amount of risk and anxiety. Vehicles are
necessarily grouped in small numbers and are widely
scattered all over the United Kingdom.’

However, Mr Shearman was not to regret his essay
into diesel power. 'The drivers and operating depart-
ment took kindly to them and practically no teething
troubles were experienced,” he reported. The only dis-
satisfaction was expressed by a driver used to a hot petrol
engine beneath his feet. The 4LW Gardner engine left his
cab cold in the winter, he complained. This was, Mr
Shearman recorded straight-faced, 'more a matter for the
welfare department than the engineering department’.

The small haulier was often luckier. Some worked out
that if a vehicle ran 500 miles a week or more, the con-
version, at cost of between £300 and £350, could be
completed on hire-purchase with the deposit as the only
expenditure. The monthly saving on fuel would match
the repayments. By early 1936 some 46 different makes of
passenger and goods vehicles, comprising 195 models,
British, Continental and American, had successfully
been converted with Gardner LW-engines.
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The “LW” series manufactured between 1931 and 1974

GARDNER
Lw
TYPE

HIGH-sPEED OIL ENGINES

HIGH-SPEED OIL ENGINES

jeommonly known as Dicsel Engines)

LW TYPE

Prinecipal Features
The sgnition of the fuel charge 1s effected by the temperature of compression and by tie other means,

The engine 15 easily and readily started by hand from * all cold ™ wothour any prelinunary
heating ¢ carmndges, eleciric heaning coils, compressed alr and all such-like auxiliary devices are

entirely dispensed with,
Forced lubrication 1s appled te all bearmgs and prncipal moving parts,

The engine runs at all speeds from 200 rpum. to the maxmue always under the control of the
governins

The fuel injectors (sprayers) ace extremely simple ¢ when reassembhing there are no adjustments
whatever to be made by the user

far The ratie of power to weight s about that of a well-mnade medemn petrol engine.
ROAD TRANSPORT

wed for which burns its fuel quietly and with unusual efficlency

Prolonged tesearch work on the phenomena of ignition and combustion has resulted in an engine

Specially dengn

PASSENGER ano COMMERCIAL VEHICLES
The fuel consumption 15 less than e.370 b, (0.244 pant) per BHP per hour

NORRIS, HENTY_ & GARDNERS LTD.
BARTOMN HALL ENGINE WOREKS
PATRICROFT, MANCHESTER

Telegrama :  « THEOREM, PATRICROFT'

All working parts are completely enclosed withour sacrifice of accessibility
A especizlly generous system of stramers s inserced i the fuel service and lubrication systers,

Telephome: 2300 ECCLES {6 lines)

Lovdan Office and Shoarsor: Branches at
8 Glusgaw, Liverpool, Newcastle-on-Tyrs
TORIA STREET, B4 and Hull

Accessories

115 QUEEN v

The illustratien: of the engines shew a vanety of accessories such as the fan, the electric starter,
the dynamo and the exhauster for the Servo brakes, These are furnished only when specifically

FOPVRIGHT RISERVED

onddered and are not included in the list price of the enmne.

4L W, for example

LW denotes the mark of the engine, the numeral denotes the number of cylinders.
6" (107-952 mm.

denotes the LW series engine of four cylinders. The Bore and Stroke of all engines is 43"
1524 mm.) respectively.

COMMERCIAL AND SIMILAR CRAFT

| i Approximate Weights (Ib.)
|

Cast Iron Construction Engine, Reverse Gear and Reducing Gear

SW
| Engine Voljfn‘c B.H.P. R.P.M. Direct With 2 :1 With 3:1 Drawing |
LITRES | Drive | Reducing Gear Reducing Gear No. |
aw | 28 24 | 1200 1792 | 1,988 2,044 12800 |
Lw 42 3% | 1200 | 2,100 2,296 2,352 12801
4LW 56 48 1200 2,240 2,436 2,492 12802
SLwW 7-0 60 1200 2,464 2,660 2,716 12803
LW 84 72 1200 2,688 2,884 2,940 12804
CHTS RS, AUXILIAR SSELS MARINE

distinct from commercial craft, which may operate continuously at maximum hours
per annum.
Cast lron Construction Engine, Reverse Gear and Reducing Gear |

(for special application and subject to individual consideration Aluminium Units can
be supplied).

| | | | | Approximate Weighes (Ib.) l

Engine \?:Ifﬁg\:c | B.H.P. R.P.M. Direct Drive | 2 : 1 Reducing Gear 3 : 1 Reducing Gear [ Drawing

LITRES | ‘ Aluminium | Cast lron |Alumimumi Cast Iron | Aluminium | Cast lron Ne.
2Lw | 28 | 30 1500 1,792 - 1,988 — | 2,044 | 12800
LW | 42 45 | 1500 1,736 2,100 1,876 2,296 1916 | 2,352 12801
4LW 56 60 1500 1,848 2,240 | 1,988 2,436 2,028 2,492 12802
5Lw | 70 75 1500 2,044 2,464 2,184 2,660 2224 2,716 12803
6LW | 84 ‘ 90 1500 2,240 | 2,688 2,380 2,884 | 2,420 2,940 12804

| | | |
Aluminium Construction ..E.nginle.. --I.!.e.ve;'se-(..'-;ar and ﬁeducing Gear
| i : Approximate Weights (Ib.) i

Engine | Swept | BH.P. | R.P.M. | Drawing

| Veolume | | Direct Drive 2 : 1 Reducing Gear 3 : 1 Reducing Gear MNo.
aw | 56 | 71 | 1700 1,736 1,876 1,916 12802
S5Lw | 70 89 1700 | 1,932 2,072 2112 12803
6LW 84 107 1700 | 2,128 2,268 o 2,308 12804

The above tables give the powers developed at normal atmospheric temperature and pressure, and for
adverse climatic conditions we observe de-rating data specified in the Engine Instruction Manual.

All engines revolve anti-clockwise when looking on propeller, but when reducing gear is fitted, propeller
revolves clockwise.

GARDNER
Lw
TYPE

HIGH-SPEED OIL ENGINES

Gardner LW Type

The Gardner LW Engine is specially designed as a power unit for goods and passenger road
transport. By skilful design, the use of light alloys and materials possessing great strength, the power
to weight ratio has been reduced to that of a well-built petrol unit of the same output.

Engines can be supplied for converting the grear majority of petrol-engined chassis, embodying
the various types of mounting, unit construction, ofl sumps, exhaust manifolds, and many other
special details. Enquiries for conversion need only specify the chassis type and No., as in most
cases they have already been dealt with.—3See page ag.

The Principle of the Modern Oil Engine

The modern oil engine differs from the petrol engine in that, during the suction stroke, the latter
draws in a cylinderful of air mixed with petrel, while in the oil engine the charge drawn in consists
of nothing but air. In both classes of engines the inward stroke of the piston compresses the charge,
and it 1s commeon knowledge that the higher the degree of compression the greater is the efficiency
of the engine. Unfortunately, in the petrol engine, the compression is very much linited
because the compressed charge consists of a mixture of air and fuel which, when {gnited by the spark
detonates if the compression he too great @ the efficiency of the petrol engine is therefore relatively
low. In the oil engine, since the compressed charge consists of nothing but air, the only limit to
the degree of compression is the mechanical one of providing for the stresses generared by the
pressure, consequently, the oil engine is ever so much mere efficient than a petrol engine as will
be realised later on.

It is conumon knowledge that when a gas-like air is compressed, [ts temperature rises and if the
degree of compression be high enough, the resulting temperature will ignite oil when injected into
the compressed air charge. This phenomenon is known as spontaneous igaition,

3LW Engine—Off Side

8LW on display at the Anson Engine Museum



The “LK” manufactured between 1935 and 1966
Available in Marine and Automotive versions

FOR COMMERCIAL CRAFT, FISHING VESSELS, YACHTS, CRUISERS, LAUNCHES, HIGH SPEED CRAFT, ETC.

Cooling of the engine lubricating oil is effected
by a cast aluminium water-jacketed oil sump through
which sea water is circulated by a separately mounted
engine driven centrifugal pump.

A 12 volt or 24 volt electric starter motor may
be fitted on all engines in addition 1o the single handle
provided for hand starting and for general servicing
and maintenance adjusiments.

The Self Change epi
MRF 11/2B, is bo
unit with the en suring true and permanes
alignment of engine and gear.

clic reverse gear, Type

Ahead and Astern clutch engagement is controlled

by oil pressure through the medium of a
ied by the co
lubricaling and oil pressure systems contained
the gear box.

on, the selector valve may be made to
control engine speed by inter-communication with a
Sequent Control directly coupled to the engine speed
control lever.

This system of Single er Contrel ensures that
engine speed is reduced to idling during the period of
clutch engagement and discngagement, thus safe-
guarding engine and transmission against sudden
loading and siress.

The reducing gear is available as a iwo-gear
reduction unit for driving a right hand propeller or
as a three-gear reduction unit for left hand propeller
and is lubricated from the reverse gear lubrication
system,

Cooling of the reverse gear lubricating oil is
cffested by a separale water cooled oil cooler mounted
on the reverse gear casing.

Every engine complete with reverse gear and, if
specified, its reducing gear. is fully tested when couples
to a dynamometer, and no unit is passed off test
complies meticulously
with requirements in respect of power and fuel con-
ion, ete.. indicated in the published performance

Photo courtesy of the Anson Engine Museum
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The LK prototype was this 6 cyl version, in later years it was used
for testing modified parts and is seen here on the test bed in 1954.

%age 2

The { yJARD

MARINE PROPULSION DIESEL ENGI

4LK

INTRODUCTION

*In response to requirements for a small marine
engine possessing characteristics offered by the larger
and more powerful Gardner Units, the well known
4LK 3-8 litre Diesel engine has been fully developed
for marine propulsion duties,

This engine at one time powered the British
Navy Midget Submarine and embodies certain d
featu developed for that period of historic s .
It achieves a high power-to-weight d power-lo-

ce ratio al moderate revolutions per minute
her with all traditional Gardner standards of
efficiency, durability and refinement.

The minimum specific fuel consumption rate of
the engine when directly coupled to the dvhamometer,
is less than the low -360 1b./BHP/hr. which
represents an overall thermal efficiency of 36-4%.

Engine cooling is effected by a fresh water closed

circuit system with int v mounted heat exchanger
and header tank or al ively a keel cooler. Coolant
is circulated at high rate by centrifugal pump and
temperature is automatically controlled at all loads
and speeds from idle to maximum output. Controlled
temperature is approximately 142°F

egral

Standard lubricating oil cooling arrangement
provide adequate control in high ambient temperature.

The engine is constructed as a unit with a
compacl oil operated reversing gear and reversing-
reducing pear, manufactured by The Self-Changing
Gear Co. Ltd. Control of Ahead and Astern Clutches
and engine speed may be effected by a Single Lever
or by scparate speed and gear levers.

It is available with direct drive or with reducing
gear having either hand of rotation. A propeller
thrust bearing is incorporated in the unit,

This unit has been accepted by Lloyds and is entered on the Register in the 100A1 Classification,

DESCRIPTION

The four cylinder 4LK engine is of direct
injection 4 cycle tvpe, having one inlet and one
exhaust valve per cylinder located vertically in the
cylinder heads, one each side of the sprayer.
The cylinder he: are mounied in pairs and the
valves are operated by levers, push rods and tappets
from a camshaft located in the crankcase,

The camshaft and auxiliarics are driven by a
triplex roller chain running in a constant stream of
oil which, together with carefully spaced sprockets,
ensures a smooth drive, perfect reliability, long life
and silent operation.

The combined fuel injection pum
unit is rigidly mounted in permaner

he

d governor
ignment on
de of the crankcase and is driven by helical
gears the valve camshaft. Precise optimum
injection timing control for all loads and speeds is
secured automatically by this combination of helical
gears, one of which is moved axially on its helically
splined shaft by interconnection with the governor,

The engine is under governor control at all speeds.

Page 4

on the opposite side are mounted the fuel pump and
or assembly, dynamo and electric starter motor.
is neatly incorporated in the
cyli d design by the simple addition of two
cast aluminium covers.

The construction of the engine embodies a rigid.
deep section, magnesium alloy crankcase to which is
balted a one-piece cast iron cylinder block by means
of high tensile “ through ™ bolts which also form the
studs for the main bearing caps.

This method of construction secures great strength
and relieves the crankcase of much load and conse-
guent distortion due to cylinder gas pressure, elc.

The extreme rigidity created. gives adequate
support to the main bearings and avoids crankshafi
deflection, ensuring smooth and quiet engine operation
?f all speeds and loads together with long bearing
ife.

gear type pump delivers oil under pressure

ol te all main hearinee hio and emall and haor

GENERAL DATA AND POWER OUTPUI

Mhese unils ising en;

construction for ALL purposss.

verse gear and reducing pear are of LIGHT ALLOY

They are suilably protected from corrosion to specification accepled by the Royal

National Life-boat Institution.

BORE | STROKE

FOR HEAVY DUTY COMMERCIAL CRAFT

Approvimate Welght (19.) and I, per BH.P

BHEP REM
DBirces Drive

Wit TwoGear | Won T
i

.

d other MARINE use as
mum hours per annum

T Approvimare we

BHE | RPM
Direct Drive
|
B 1,800 | 1,267 ‘ 14494
| 252
| | s

RHP R.PM

60 2100 1176

lues and repres
n gear loss, any aux

account of

For adverse climatic con

Instruction Manual.

The weights quoted include :

1,500 and 1,800 r.p.m. units : Hand Starting equipment only and he
2,100 r.p.m. units : Electric Starting equipms

513
. or inadequate induction or exhaust

perforem

¢ except for deductions on

vatems,

ns engines are de-rated in accordamee with Engine

savy design flywheel.

only and light design fiywhesl,

The 6LK on display at the Anson Engine Museum
Gardner 150™ Exhibition 2018



The “L3” manufactured between 1932 and 1961
The “L3B” manufactured between 1960 and 1984

HIGH-SPEED OIL ENGINES

(commonl}r known as Diesel Engines)

3 Y RE

jhr
MARINE PROPULSION, MARINE GENERATING SETS
LAND GENERATING SETS, RAIL TRACTION
STATIONARY WORK

NORRIS, HENTY & GARDNERS LTD.

(Proprictors : L. Gardner & Sons Led.)
BARTON HALL ENGINE WORKS

PATRICROFT, MANCHESTER

Telephone :  ECCLES 2200 (6 lines) Telegrams :  ~THEOREM, PATRICROFT™

London Office and Showrooms :

GARDNER HOUSE, 115 QUEEN VICTORIA STREET, E.C.4

Branches at

GLASGOW Al LIVERPOOL 4 MEWCASTLE - ON - TYNE : HULL

COPYRIGHT RESERVED

HIGH-SPEED ©OIL ENGINES

L3 Type

The Gardner L3 engine is simply a larger model of the well-known Lz engine which has proved
so suceessful during the past five years (1g3o-1935). It is built on the same lines as the Lz engine
except that the cylinders are fitted with loose wet liners and these liners, in turn are fitted with
specially hard dry liners. See page g.

In the following table, L3 denates the mark of the engine, the prefixed numeral denotes the

number (quantity) of cylinders. For example, 413 denotes an L3 engine of four cylinders.

Bore, 517 : Stroke, 71" mare  3L3  4L3 s5L3 ‘ 6L3  8L3

Basic Code-Word (see below) | KALIF | KERSH | KILAT KORAN leBF,R
Swept Volume i = s W - Litres | 9.05 | 12.08| 15.09 18.10| 24.15
Power at 8oo r.p.m. Continuous duty .. i BHP | st 68 85 102 i 136
Power at 1000 r.p.m. Intermittent duty .. o BHP | 85 | 106 | 1275 | 170
Power at 1200 r.p.m. Intermittent duty .. i BHP | 102 127.5| 153 204

The engines may be used at the higher speeds and powers for the intermuttent duties of Rail-
Cars and such-like installations. For continuous duties of marine engines, dynamo sets, etc., the
engines are offered only at the lower speed of Boo r.p.m.

Telegraphic Codes

Marine Engines without reversing gears. Use the basic code-word as in the table above.
Marine Engines with reversing gears. Prefix * RO ™ to the basic code.
Marine Engines with reversing and reduction gears. Prefix * RERO " to the basic code.

" Rail-Car Engines. Prefix *° CAR " to the basic code.

Stationary Engines. Prefix ** EL " to the basic code.
Stationary Engine with dynamo and bedplate. Prefix “ COM " 1o the basic code.

3Lz Marine Engine arranged for Compressed Air Starting Fitted with Bilge Pump

and coupled to Gardner Conic Reverse Gear,

3L3 Marine Engine arranged for Hand Chain Starting and Compressed Air Starting.
Coupled to Gardner Conic Reverse Gear.
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A 3L3 on display at the Anson Engine Museum




MARINE PROPULSION DIESEL ENGINES M]F@M]@F DIESEL ENGINES

The LW, 6LX and L38 Type Marine Propulsion Diesel ; MARINE PROFULSION DIESEL EMGINGS ROAD TRANSPORT EMGINE DATA.
Engines are buile with integrally construczed reversing and Engine Bare & mul[ Smapt Heavy | mLi;M High-Spead | & Seapt Maximum Tarque Approwimise
reducing gears and are available with direet drive or with P B I i 24 wr | e, malght
2:1 or 3:1 reduction. These engines are designed for use with Lu.in, | xres |BH kg m. o
closed circuit fresh water cooling system incorparati - - w | 200 22 5
Efet b e i - FAFEREE : A8 E|BE
an ‘mounted heat exchanger or keel iy 167 95mm. H i;g s_-gl | ae !% ifs |'Jg
eooler arrangement. W | isdne HE i e | uo| = i 2
All Units have beon accepted by Lloyds and are entered ax E | 3 1,700 43-3
on the Register in the |00A classificazion. ¢ | &8 i0aso] 110 | e | a7 | vseo | i | e [ 50 | 1700 &7
68 | sk Tior & | 0,105 [18-103] 150 | 1000 | 172 | L050| 195 | 1300 50 | 1700 £7-
-7 mim.
e | Cioewmm | 8 | |aeiss) 2o | oo | 0 | wiso| mo | 13w

IL2 Englne direct coupled
o 5 kow. dynamo,

BLW Intermictent Duty Enging arranged for
installation in Prieseman Excavatar.

MARINE AUXILIARY DIESEL ENGIMES CUSTRIAL O TN
= K [
RAIL TRACTION DIESEL ENGINES. . Lol v‘l" "0 | ek | mem | masimam hese single cylinder to eight eylinder diesel engines can be g e Ol PR Ly A TRy
- Bared | Me.ef| Swept Vel i re | Strove |euing. | lieres | ¢ 2 w, cusput g ; Bore& | Mool | Guties Elscric |AIF Comsressars. Excavasars. Sawml
a0 B | Srawe |G [ Yo fhon o g used for a wide range of Industrial duties and applications. Fea® | swetain | Ep | Ganersaing face [ Fiasimum Torass |
Type | in bomm, | inders[ o in [ lieres | B2 REM, [ | kpm | RPM, 1355 including industrial power drives, electric generating sets. oo e S R e e
The 4LK, 61X, LW | i Ry ; 3 P R | BRr [ Ree, | 5
SLX. l._ .nf L3B Rail Tﬂgflgn Dilesal Engines ax [ssmaEEs | | mo| @ |2 | 1@ |24 e peruble air compressors. pumping sews. saw mills and all w T 3 | 130 | 3 | ta00 | 1o
have many applications in the locometive field, including e . - e intermitzent load duties. iw A& 3 ,‘!a 1200 a3 1400 | 162
v : i W 5 CARE - = ¢ 4" o y
light lscamatives, small diesel shunters, flameprosf mines, S 44 3 ol B ad B B ol ] s X L ol B {
locomotives, etc. aw w | % | ps | T 700 | a3 ‘1 | L0 Wl Frrued IS 28 7 | ke |
Bl e, | § 32| 52| 3 |18 | |28 b
The 6HLX and 4. 5 anc & cylinder HLW Horizantal Sl e B tE| s b il e e om | & | o | v | me | e [ ass | ae | o
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SPECIAL NOTE i
The engine powers gusted tor specific Suties (= 3l satles in this
leaflen are a3 se5 ax voe Works for normal canditlans of stmeagherie
esparature and presures Advarme climatie esaditions e speeinl
duries may demand sams amandment ta the Fatings susted.
Full Infarmation In ragard ta thess mastars i readily sasable from
the Works upea racalpe of the rebevane deaulls.

Full Infzematien and fiseraturs for il engines fram : —
GARDNER ENGIMES (SALES) LIMITED
Barton Hall Engine Warks,

Parricroft, Eccles, Manchester

Telephones: ECCLES 3301 (B linas)

Talagrams: “GARDWORKS, ECCLES. MANCHESTER™
LONDON: Abford House. Wiltan Read, 5,441
CLASOOW: 124 St Vineens Strees, €3

6LX Industrial Unit with radiator and clutch-operated
power take-off shaft.




The “LX” manufactured between 1958 and 1966 The “LXB” manufactured between 1966 and 1978
The “LXC” was introduced in1978. The “LXCT” was introduced in 1981

THE

GardNER.
6LX

ENGINE

INTRODUCTION

This six-eylinder 150 H.P. engine has been produced to meet the growing requirements of higher pawer far 3 wide variety
of purposes in all parts of the waeld. Whilss of courss more fusl i required to produce mare power, reference ta the
accompanying performance curve clearly illustrates thar the minimum specific fual consumption rate of chis engine is the
remariably law value of 330 Ib./B.H.P.'hr. which represencs an overall thermal efficiensy ef as less than 397535, The maximum
rate does not rise sbave -340 15 /BH.P./he, and indeed, if the engine is operaced at slightly belew maximum terque at
900 1,100 r.p.m., ic does acmin over 40% thermal eficiuncy.

This engine occuptes the same space as the well-kaswn ELW engine and is. in fact. interchangeable with respect ta engine
mourtings, ywheel housing. etc., and it will thus be appreciated that the &LX en
its power sutput.

has vary modast cverall dimensions for

The 6LX engine weighs appraximately 1,600 Ib. 5 that its weight to pawer ratio is less than 10-7 Ib.H.P,, which, fer & heavy
duty commarcial uniz, is an excepticnally low vilue.

The knewledge and experience gained from thirty years® successful production of this type of engine ensures that this lzest
additien te sur range is fully worthy of its heritage.

DESCRIPTION

The 6LX ergine it a direct-injection four-strake type, with one inles and one exhaust valve per cylinder. The fuel injectors,
=f Gardner design snd manufacture, are centrally positioned berween the valves, Tha walves are operated by levers, push rods,
and tappers fram the cramkesse meunted camshals which Is driven fram the farward end af the crankskaft by 3 triplex bush
rolier chain. Cylinder heads comprise twe three-cylinder units,

The cylinder block is 3 ane-piece casting bolted to the erankcise by high tensile through bolts which alsa feem the main
bearing £ap studs. This canstruction relieves the crankcase of lozd and distertion, alws 2dding to the longitudinal rigidity of the
crankease of aluminium alley, extensively ribbed and of deep section. Main bearing eaps are clamped Mterally in desp
lecating channels by means of two transverse bolts pasting through caps and crankease. The lewer side of crankease is fitted with
the oil sump, available in diferent designs, with surge bafles and gavoe serainer to procect the lubricating il pump. This general
design teguther with ather featuren antures smocth and quiet engine eperstion 3t all spaeds and loads, All engines are complesely
dust-pracfed.

S,

Thin wall steel shells. prefinished snd Fined with spacially surfaced copper lead are fitted e the soven crankshaft main bearings
and to the big ends of the faur balt cannecting rods.

Tha erarkihalt i machined all over fram 2 high tensile steel dia farging and is not hardened. At the forward end it is supporeed
by & roller bearing and exrries & frictien type torsional vibration damper emclessd within the crankease,

The aluminium alloy pistons are of patented Gardnes dadign. produced in aur own foundsici, Twa pressure rings and sng
ail control ring are fisted while the 143 in. diamecer gudgean pin is a floating fic in the piston being lacated in n endwise
diraction by suitable luminium pads,

The CAV B.E.F. fuel injection pump amd gavernar assembly are troasien meusted, goar driven from the valve cmshaf,
The governar and its linkage wa the fuel pump are tetally enclosed. Operatien of the pump is sFectod by Gardrer camshaft and
Tappets.

Whan required, the vacuur brake exhauster is of Gardner reciprocating pistan typs. mounted at farward end of the engine.
Fropristasy makes of air campremors are ahio avallable, being fitted at tha forward eod and bekr driven from crankshadt,
Hydraulic pumps for pawer sceering, ete., can be incorporated in the dynams drive a8 shawn in illustration ac top of page 5.

Every engine Is carefully tested when coupled to a dyramometer, ne engine being passed off cest until all aspects of
pertarmance comply with the published Performaree Cusves. The published Performance Curvn ara hat Valuss and the
“installed”” perfarmance it in accordance with these curves excopt for deductions on account of Radiatar Fan, Air Compressar,
Dynama, or insdequate induction or axhawst systams,

51 wenoun cowemeases

L1

MENSIONED SCALE SEAWSCS WUST BE OBTARLD

TYPE 6LX AUTOMOTIVE ENGINE DATA

Approximace
Bore Serake Ne. | Swept Velume Max. Torque weight
af BHP RPM. with flywheel
e oyl —— gt T s il
in. i Cu.in. | Licres Ib.fe. | Kgm. | rpm. | b Kg.
8 6 | 1_5140 L] 638 _W 45 150 1702 485 &Ta 1,000 1,583 al:]

%
1100

The weight does not include electrical equipment and is approximate anly. It is net necessarily the
lightest specification which can be compiled on application to the Works. The Puwer_quaned is that
developed at normal atmespheric temperature and pressure, and for adverse climatic conditions we chserve
de-rating data specified in Engine Instruction Manual,

. ENG

Mear side view of engine with lubricating il coaler pump and filter and B° diametes dyramo

GARDNER. 5 ‘ GARDNER.

STANDARD ENGINE EQUIPMENT

Engine with standard equipmant comprises steel flywheel suitable for machining to receive clutches, ete.
Mon-unit construction type crankcase endplate with engine mounting faces enly, engine mounted fuel filter,
additignal fuel filter for mounting between engine and fuel tank, automatic coclant temperature control
unit'with by-pass te pump, lubricating oil pressure gauge far remete mounting, complete with 5 ft. length
steel coiled pipe and 1 fr. lengeh flexible pipe. Twin Vee groove fan driving pulley mounted on forward
end of crankshaft, two starting handle shaft claws, one fitted to crankshaft and one for fitting to starting
shaft, bax eentaining tools, spare parts, Instrustion Beoks and Spare Parts Catalogue, companion flanges for
coalant inlet and outler dnd exhaust manifald, accelerator lever, stopping lever. decompression levers and
engine lifting eyebolts.

Additional equipment supplied when specified

1. Flywheel housing for unit construction of engine and transmission gearbeox.
2. Flanged type crankease endplate to receive flywheel housing.

3, Intermediate type crankcase endplate to carry an outboard clutch bearing.
4. GuahR twin cylinder reciprocating exhauster and drive fer vacuum brakes.
5. Twin cylinder reciprocating air eompressor and drive for pressure brakes including special arrangement

of radiator fan and drive.

6. Vacuum tank with non-return valve.

7. 24 volt electric starter motor,

B. Meunting and driving parts fer starter motor.

9. Dynamo and voltage regulator,
10. Meunting and driving parts for dyname.
Mear side view showing fuel injection pumps. lubricating oil filear, Amal fuel lift pump, air cooled compressar and hydraulic pump 11, Engine mounted oil bath type air filter (not available en SLX).

or power assisted steering .
12, Air inlet silencer pipe (not available on LX),

13, Gangweg wniversal il bath type air filter.
14. Precleans r and flexible pipe for air inlet,
15. Radiator cooling fan and drive.
16. Coembined forward engine support and engine starting handle.
17.  GaaER. flexible engine mounting arrangement.

1B. Engine driven diaphragm type fuel lift pump and feed arrangement.

19.  Special shapes of lubricating il sumps.
20.  Lubricating oil transfer pump for extreme gradients.
21.  Oil Circulating pump and relief valve for oil cooler.

22, Radiators and oll coclers for tamperate or tropical conditions, ecc.

3. Oil pressure and water temperature sensitive electric warning light switches and safery stopping
devices.

24. Ball bearing mounted accelerator control cross shaft.

25. Cable operated engine stopping contrel.

26, Mechanical or electrical type tachometer with necessary drive.

27. Remorte location water and oil temperature thermometers with tubing.

28, Straignt through absorption type exhaust silencer,

9. Running Hours meter.

30. Cust proofing seals (standard with engline).

31 Machine engine flywheel to accept custamer’s eluteh, alse firting renewable plate if required.
32. Pasking engine for expare and delivery F.O.B. Liverpool or Birkenhead.

HLE-Awie)
Inbet and exhaust manifold side of engine illustrating water coslant pump, thermestat unit. air inlet connection and starter Lo ot T 0
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DIESEL ENGINES

Performance Data

General Specification

Maximum Power Output -
201.3kW (270bhp) at 1900rpm jn
accordance with 80/1269 EEC.
(N.B. Lower power outputs of
260bhp, 250bhp, 240bhp and
230bhp are also available)

Maximum Torque -
1160Nm (8551b ft) at 1300rpm in
accordance with 80/1269 EEC

Engine Type - Turbocharged,
6 cylinder, vertical, in line, direct
injection diesel

Displacement = 12.7 litres
(775cuin)

Bore - 130.17 mm (5.125in)

Stroke — 158.75mm (6.25in)

Dry Weight - 858kg (1890 bs)

LXDT

Automotive

épecific Fuel Consumption -
minimum 191 gm/kW/hr
(0.314 lbr‘bhp/hr}

Lube System Qil Capacity -
27 Iitrf:s (6 gallons)

Coolant System Capacity -
16 litres (3.5 gallons)

Compression Ratio - 15:1

The “LXDT” introduced in 1984

DIESEL ENGINES

6LXDT

Automotive

Performance Data Fuel S Optional
glujllmumngwcr Dm%%tc- Direct injection fuel system with injection pumps. Injector 1. Flywheel housing for gear box
01.3 kW (270 bhp) at 1900 rom in accordance with run through cylinder head T p———— rting and driving
80/1268 EEC. (N.B. Lower power outputs of 260 bhp, = 2" Fan and dive for radiator wiih mounéng and ddving
250 bhp, 240 bhp and 230 bhp are also available) 0il Cooler Pump ekl BAn Bl
Maximum Torque - Crankcase mounted 3. Starter motor
1160 Nm nBE:g Ib ft) at 1300 rpm in accordance with 4. Mounting and @ parts for startér motor
80/1269 E -
L 5 nators and reguiators as required
Medium silicon aluminium alloy construction with cast iron 5 nd driving narts for CAV an "
insen. Chromium plated pressure nngs and U section cast o d driving pants for CAV and Butec
. iron oil scrapér ring, hardened and tempered
Design Features
~ ting Rods Thermostat 8.
Machined chromium molybdenum steel. Rifle dnlled Dual, wax capsule type
from end to end. Special copper alloy small end bearings. 8 | préssure gauge — Remote mo
Can be withdrawn through cylinder bore, facilitat " Turbocharger T . 2
through cylinder bore, facilitating engine 10. Thermostatically operated radiator fan ciutch

dismantling and assembly in-situ

Cooling System

Gear driven pump circulates coclant 1o base of cylinders
and through cylinder heads via synthetic rubber joint nngs.
independent of main gasket

May be posshionad in diffening locations to suit apphication

Valves

One inlet and one exhaust valve per cylinder. Soth valves
and valve seat inserts are faced with é:e':ne Valve stems
chrome plated to minimise wear

Water Pump

Aluminium construction. Pre-lcaded vertically and
transversely. Extends 5in (126mm) below crankshah
centre ling

Lr

Gardner centrifugal impeller type, having gunmetal impeller
and phenolic resin balanced pressure seal bearing on
ceramic face

8 beanng, dynamically balanced chromium molybdenum
steel, with hollow bored crank pins and main jpumnals
Cylinder Block

Detachable. one piece cast iron. Dry liners avoiding
cylinder liner erosion and leakage

Flywheel - Steel and cast iron types, suitable for machining
to receive clutches etc

Unit construction type crankcase endplate with engine
mounting faces

Fuel filter — Engine mounted

Cylinder Heads

Two detachable cast inon unils
Filters

30.000 mile oil filter and long life fuel filter fitted as standard

Additional fuel filter for mounting Detween engine and
fuel tank

Automatic coolant temperature control unit with by-pass
to pump

Twin vee groove fan driving pulley, mounted cn forward
end of crankshaht

pecial shapes of lubricating oil sumps

12, Qil pressure s

13.  Water temper

14 cal tacho generator

15 cal water temperature gauge — Remote reading
16. Ei cal oil temperature gauge — Remote reading

Machined and fitted with renewable

18. Packing for shipmant and dalivery FOB Liverpool

Power/Torque

‘ Fuel Consumption at Full Torque
|

Smoke Exhaust Opacity

S L e e
ey
———— T+ e e e 4

1569 mm |

}...____ 1140mm _
{44.9in)

| 706mm
T (27.8in) 1

L. Gardner and Sons Limited

Barton Hall Engine Works, Patricroft
Eccles. Manchester M30 7WA
Telephone: 061-789 2201

Telex: 668023

Important: All tenders and orders subsequently placed upon them are based upon our standard conditions of sale WW1083
The manufacturers reserve the right to modity specifications at any time without notice

&2 Perkins

Publication No. 138/9/86



DIESEL ENGINES

Performance Data

Maximum Power Output -
260.9 kW (350 bhp) at 1800 rpm
in accordance with 80/1269 EEC
(N.B. Lower power outputs at
340 bhp, 330 bhp, 320 bhp and
300 bhp are also available)

Maximum Torque -
1545 Nm (1140 Ib ft) at 1200 rpm in
accordance with 80/1269 EEC

6LYT

Automotive

General Specification
Engine Type — Turbocharged.,

6 cylinder, vertical, in line, diesel

Displacement - 15.5 litres
et o —

Bore - 140 mm {5.5_1 m}

Stroke — 168 mm (6.61 in)

Dry Weight - 1091 kg (2407 Ibs)

Specific Fuel Consumption -
minimum 182 gm/kW/hr
(0.315 Ib/bhp/hr) _
Lube System Qil Capacity -
34 litres (7.5 gallons)

Coolant System Caﬁacity -
20.45 litres (4.5 gallons)

Compression Ratio - 15:1

DIESEL ENGINES

6LYT

Automotive

Performance Data

Gear Train

Onti 1 =1

Maximum Power Qutput =

260.9 kW (350 bhp) at 1800 rpm in accordance with
B0/1269 EEC. (N.B. Lower power outputs at 3 <]
330 bhp, 320 bhp and 300 bhp are also available)
Maximum Torque -

1545 Nm (1140 Ib ft) at 1200 rpm in accordance with
80/1269 EEC

Rear mounted gear train for camshaft drives

Medium silicon aluminium alloy construction with cast iron
insert. Chromium plated pressure nings and U section cast
iron oil scraper ring, hardened and tempered. Oil jet piston
cooling

Design Features
Camshaft

Single piece camshatt

Connecting Rods

Machined chromium molybdenum steel. Rifle drilled

from end to end. Special copper alloy small end bearings
Can be withdrawn through cylinder bore, facilitating engine
dismantling and assembly in-situ

Cooling System

Gear driven pump circulates coolant to base of cylinders
and through cylinder heads

Crankcase >

Aluminium construction. Pre-loaded vertically and
transversely

Thermostat
Wax capsule type

Turbocharger
May be positioned in differing locations to suit application

Fan and drive for
parts for air ¢

radiator with mounting anc dnving
Pressor

. Starter motor

24 volt

. 24 volt alternators and regulators as required
Mounting and driving parts for CAV and Butec
alternators

2
3. Mounting and drive parts for starter motor
5

lectrical oil pressure gauge - Rem,

Valves

8
9. Thermostatically operated ragiator fan
0. Special shapes of lubricating oil sumps

One inlet and one exhaust valve per cylinder. Both valves
and valve seat inserts are faced with Stellite. Valve stems
chrome plated to minimise wear

Water Pump

High output centrifugal type, driven in tandem with lube
oil pump. Gear driven. Both externally mounted

1. Qil pressure swi

12.  Water temparature switch

or

@ gauge - Remote reading

auge - Remote reading

16. Flywheel - Machined and fitted with renewable

Crankshaft

8 bearing, dynamically balanced chromium molybdenum
steel, with holiow bored crank pins and main journals

Cylinder Block
Detachable, one piece cast iron. Dry liners avoid

Flywheel — Steel and castiron types, suitable for machining
fo receive clutches elc

Unit construction type crankcase endplate. Flywhee
housing with engine mounting faces
Fuel filter — Engine mounted

9

cylinder liner erosion and leakage

Cylinder Heads

Two detachable cast iron units. Cross flow "
Filters

30,000 mile oil filter and long life fuel filter

Fuel System

Direct injection fuel system. Injector pipes run through
cylinder head

Automatic coolant temperature control unit with by-pass
o pump

Exhaust brake - Designed fo accommodate exhaust brake

Lift pump = mounted on crankcase

g for shipment and delivery FOB Liverpool

| Power/Torque

Fuel Consumption at Full Torque ‘

[ Smoke Exhaust Opacity

GENERAL SPECIFICATION &=
Engine Type Turbocharged, 6 cylinder, vertical, in line
diesel 1
[ Displacement 15.5 litres (946 cu in) 1 82
' Bore 140mm (5.51in) i
| Stroke 168mm (6.61in) _L
Specific Fuel Consumption 192 gmykW/hr (0.315 Ib/bhp/hr)
minimum
| Dry Weight _ 1091kg (24071bs) |
| Compression Ratio 15:1 |
(Lube System Oil Capacity 34 litres (7.5 gallons) J i |
| Coolant System Capacity 2045 litres (4.5 galions) | {,;;_;}:} .

L. Gardner and Sons Limited

Barton Hall Engine Works, Patricroft
Eccles, Manchester M30 TWA
Telephone: 061-789 2201

Telex: 668023

Important: All tenders and orders subsequently placed upon them are based upon our standard condiions of sale WW1083

The manufacturers reserve the right to modify specifications at any time without notice

£ Perkins



GrDNER. Lg1200 (GARDNER. Lg1200

Diesel Engines For Bus and Coach Diesel Engines For Bus and Coach
Applications. 210 b.h.p.-275 b.h.p. Applications. 210 b.h.p.-275 b.h.p.

The LG1200 engine range, developed from the
Gardner 6LXDT engine, gives premium performance

Ee k E L,
across all bus and coach applications, based on iy o | s SO T T TN Sl I L LT
unrivalled Gardner expertise at ensuring trouble- 2 0o § E £ 3 S £ sof e r—
free operation in demanding working conditions. g ‘\‘\ E 8 I
~ = §o0 =i =
Economy, Reliability g g o mam g 0] T iy IR e R
. 5_. . =
and Durability _ 5 by i ar 0y §a e ¥ & i
with improved design. 3 S BWITTTA 3 1T 3 ¥
g & 10 7 g 1s +“‘— g a
Improved design features include § 2o § ol £ ol A 1 H /
® New profile pistons o s . - o
® Polynomial cams | Jri < s I, o~ G - ¥ ] kI3 <~ o5
® Additional by-pass oil centrifuge filter £ socf T L 1T € E ool [ Sl ot B Erans~unn-—anwnn i) B P annnnr - aannn
(optional) 190 = * 190 = " ———— = 190 T
o e h kil e vt cemsran T T 20 a5 wpnm T R R i
PTO drives ; Engine Model LG12-210 Engine Model LG12-230 Engine Model LG12-250 Engine Model LG12-275
@ High output water pump Max. Power-210 bhp @ 1900rpm Max. Power-230 bhp @ 1900 rpm Max. Power-250 bhp @ 1900 rpm Max. Power-275 bhp @ 1900 r¢
® Reduced external pipework (88/195 EEC) (88/195 EEC) (88/195 EEC) (88/195 EEC) )
® High output lubricating oil pump Max. Torque - 700 Ib ft @ 1200 rpm Max. Torque - 775 Ib ft @ 1200 rpm Max. Torque - 830 Ib ft @ 1200 rpm Max. Torque - 922 Ib ft @ 1200
® Qil cooled pistons

Traditional Gardner economy and reliability, com-
bined with high productivity give proven “on the
road” performance in the tough operating world
of passenger transport.

LG1200 Series: Features include

LG1200 — All round
performance working for

Se _ you and the environment
® Aluminium crankcase, preloaded vertically and

transversely for lightness and strength. 3 LG 1200 power gives passenger transport
® Aluminium alloy pistons with cast iron insert for General Data operators a full product line up covering

light weight and long ring groove life. i i i i
@ Chromium molybdenum steel crankshaft with e e r e Clty, uban, itercity and comch sppé

massive bearings for low loading and long life. Aspiration: Turbocharged No. of eylinders: 6 in-line vertical cations. Maanactured at the Gardner
@ Detachable one-piece cast iron cylinder block Engine Plant in Manchester, the LG1200

f impl L i i i -
- E;::;Tﬁm%é?ig:?:e?g;‘:r:l for top economy Bore/Stroke: 130.177mm (5.125in) x Power take-offs: Gear driven available for series of engines will meet CUrrFI.‘nI'EUFO

L it : > ’ 158.75mm (6.25in) pumps, etc pean standards for gaseous emissions

@ Dry cylinder liners to avoid sealing problems. {BBITWEEC} making Gardner one of
@ Gear driven air compressor. g » ? "
® Gear driven water pump for reliable circulation. Combustion system: Direct injection Rotation: Clockwise, viewed from front the Ileadmg manufacturers_ of "gree:n
@ Machined and balanced chromium environmentally friendly diesel engines.

molybdenum steel con rods for vibration-free .

running. Compression ratio: 15:1 Weight*: 838kg (1848Ib)
® Qil filter and fuel filter changes at 30,000 miles. —
. ﬁfr"egcl'f;;°°°pe’ alloy small end bearings for Cooling: Liquid (16 litre capacity) Width: 732mm (28.8in) Gardner Automotive
® Stellite faced valves and valve seat inserts for Power

long life. Cycle: 4 stroke *Dry weight of bare engine, excluding :
® Two detachable cast iron cylinder heads. e flywheel The Gardner automotive power range
® Twin spin-on main lub. oil filters ‘ ; covers engines with ratings from 170 bhp

: : i ; Cubic capacity: 12.7 litres (775cu in) 9 S :

IR M o pob gl 210 bhp/156.7 kW up to 350 bhp. All have premium
® SAE1 Flywheel housing. o Electrical: 24 volt system 700 Ib f£/949 Nm specnfucahon. top ‘pgrformar_we and ease
@ Valve gear to suit exhaust brake.(or similar) of maintenance, giving maximum-
@ Externally mounted crankshaft damper. ! roductivity with the lowest possible
@ Gear train driven at front of engine, providing Engine speed: 1900 rpm 230 bhp/1716 kW gperating cyosts In addition. Gardner has

40 bhp PTO or full power from front of 775 |b f‘l/1 050 Nm : AR ki T

n extensive UK distribution ilit

crankshaft. Firing order: 1, 5,3, 6,2, 4. an extensive UK distribut or capability .
@ Flange mounted starter. supported by a long established |
® Belt drive for alternators up to 250 amps, 24v. R T 250 bhp/186.5 kW overseas distributor network worldwide. = —

overning: Mechanica ardner

Guaranteed value for money 830 Ib ft/1125 Nm Patricroft, Eccles,
— 3 Year Warranty Height: 1074mm (42.3in) Specialist products from the Perkins Group &3 Perkins Manchester, M30 7WA
A full 3 year warranty is standard with each LG1200 275 bhp/2051 kw All information given in this leaflet is substantially correct at the time of printing but may be altered subsequently by the Company. Intending I::;O§;2232232m
engine, providing comprehensive reassurance Length: 1382mm (54.4in) 922 |b ft/1250 Nm B I TwE SEN AL Wy U W e Publication No: A/9/80/Q s

for operators of Gardner powered vehicles.




YT 300

300 bhp (224 kw)
@1650 RPM

Marine

Propulsion
Engines.

BENEFITS

RELIABILITY:- An enviable reputation for Reliability earned
from many years of hard working experience around the

world.

DURABILITY:- Modern yet robust aluminium construction —
proven durability in a wide range of marine applications —long

life assured with low output per litre capacity.

PRODUCT INTEGRITY:- Products designed and tested to

meet the most exacting sea conditions.

LOW COST OF OWNERSHIP:- Reliable, durable and
extremely fuel efficient to operate. Fuel savings ensure
lowest operational cost.

SERVICE NETWORK:- Worldwide service network, long

established offering full service support.

SPARE PARTS:- Full range of genuine replacement parts,

competitively priced - supplied through UK and overseas

distributor networks.

FULL TECHNICAL SUPPORT:- Efficient, highly qualified

Application Engineering facility — worldwide support — expert

advice on product installation and performance.

PRODUCT TRAINING:- Training courses available for boat

operators, run by skilled instructors.

STANDARDEQUIPMENT

@ Fresh water heat exchanger cooling
system or, alternatively, adapted for keel
cooling.

SAE 1 flywheel housing.

High inertia SAE 14 flywheel.

Fresh water circulating pump.

4 groove crankshaft mounted accessory drive.
Lub. oil cooler and full flow filter.

Lub. oil sump emptying pump.

Gearbox lub. oil cooler.

Engine feet with jacking screws.

Air intake silencer.

Fuel lift pump.

Exhaust elbow and stainless steel bellows.
Engine mounted instruments for water and oil
temperature.

24 volt starter.

24 volt, 60 amp CAV AC7 alternator with
screened regulator and fast fuse.

Tools, spares, operation and maintenance
manual, parts book.

Duplex fuel filter supplied loose.

OPTIONAL EQUIPMENT

@ Marine transmission

-Twin Disc MG5111 (shallow case) (Ratios — 1.50:1,
2.04:1,2.54:1, 3.10:1)

~Twin Disc MG5111 (deep case) (Ratios - 3.92:1,
4.95:1)

= Twin Disc MG514C (shallow case) (Ratios -
1.51:1, 2.00:1, 2.50:1, 3.00:1, 3.50:1)

- Twin Disc MG514 (deep case) (Ratios - 4.13:1,
4.50:1, 5.16:1, 6.00:1)

Bridge instruments supplied Icose.

Overspeed protection switch.

Protection switch.

24v fuel pump solenoid.

Dry exhaust silencer

Engine speed and gearbox remote control.
Front power take offs as follows:

- forward end fiexible coupling

- crankshaft extension stub shaft

- flexible coupling and shaft between 2 bearings
- close coupled clutched front p.t.o.

Flexible mountings.

Second alternator (45A).

Classification society approval - Lloyds.
Sterngear.

Spare fresh water pump.

Sea water strainer,

YT 300 300 bhp (224k_w)
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1 Maximum power available from engine.
2 Shaft power
3 Power required by typical propeller

GENERAL DATA

Bore: 140mm (5.51in) Compression Ratio:15:1
Stroke: 168mm (6.61in) Capacity:
Configuration:6 cylinders in-line Rotation:

Cycle: 4 stroke Nett Dry weight:
Aspiration:  Turbocharged

TYPICAL APPLICATIONS

FUEL CONSUMPTION CURVE
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1 Fuel consumption — max power absorbed
2 Fuel consumption — prop. power absorbed

15.5 litres (946 cu in)

Anti-clockwise viewed from rear

1876kg (41271b) shallow case marine gear - MG514
2010kg (4422Ib) deep case marine gear - MG514
1640kg (3610Ib) shallow case marine gear - MG5111
1720kg (3784Ib) deep case marine gear - MG5111

Ideally suited for a variety of fishing vessels, including trawlers, netters, longliners and potters, as wéil as
for heavy duty work boats, ferry boats, barges, tugs and off shore supply vessels.

DIMENSIONS

*SHALLOW CASE

Gardner, Patricroft, Eccles, Manchester, M30 7WA
Tel: 061 789 2201, Telex: 668023, Fax: 061 787 7549

Specialist products from the Perkins Engine Group.§3 Perkins

All information given in this leaflet is substantially correct at the time of printing but may be
altered subseque y the Company. Intending purchasers should therefore check for
current data at the time of purchase

& Copynght reserved by Gardner




"LONGLIFE" _
ELECTRIC HOUSE LIGHTING SETS

THE CONVENIENCE' OF ELECTRICITY AT A NOMINAL COST.
MANY SIZES FOR LIGHTING BUNGALOWS, VILLAS, MANSIONS, ETC.

OVER F THE RESULT
30.000 A oF
ENGINES 30 YEARS'

SOLD EXPERIENCE.

3 K.W. PARAFFIN SET WITH DIRECT LIGHTING FLYWHEEL.

NORRIS, HENTY & GARDNERS LTD.,

WORKS : LoNDON OFFICE:
BARTON HALL ENGINE WORKS, 115 QUEEN VICTORIA STREET,
PATRICROFT. LONDON, E.C. 4.

ALSO AT
LIVERPOOL, GLASGOW AND NEWCASTLE-ON-TYNE.
IRELAND: GARDMER ENGINES IRELAND LIMITED, DUBLIN AND BELFAST.

"LONGLIFE” ELECTRIC LIGHTING SETS.

FOR LONG LIFE AND HARD WORK.

SPECIALLY DESIGNED TO PROVIDE LIGHTING SETS OF FIRST-CLASS MATERIAL
—  AND WORKMANSHIP AT COMPETITIVE PRICES. —

N putting these well-known Lighting Sets before the Public in @ new form, we wish to point out
that the standard sizes now offered can be modified as desired to meet Customers' special requirements.
This consideration, together with the comprehensive nature of the equipment offered and the superior

workmanship and finish of each article, are such as to make Gardner “ Longlife " Lighting Sets the

best and most reliable procurable.

SIMPLICITY and the elimination of complicated mechanism have been one of the chief objectives,

thus making these Sets such that they can be run by

The RELI:\BIL]TY. of Gardner Lighting Sets is such that they are used for House Lighting
They are used by the Admiralty, War Office, and most
Foreign Governments, while Marconi's Wireless and other Telegraph Companies use them in large
Gardner Lighting Sets are also used on board many of the largest Liners in the World for
Lighting and Wireless purposes. Such users include the White Star Line, Cunard Line, P. & O. Line,

and Towns Lighting all over the world.

numbers.

etc., etc.

The reliability of a Lighting Set depends chiefly upon the engine by which it is driven, and
care should be taken to avoid Sets in which the Engine Maker's name is suppressed. The Engine of
every Gardner Set is made by Messrs. Gardner, at Barton Hall Engine Works, employing over 1,000

men, and who have for thirty vyears specialised

OVER 30,000 HAVE BEEN SOLD.

any available person.

in the manufacture of these Engines of which

TESTIMONIALS.

Cork ST.w.1., 1922,
An Electrical Engineer writes :—

** As Technical Advisers to our clients we always
specify Gardner Engines wherever possible, in the
knowledge that they cannot be excelled for general
reliability and service."

After 14 Years.
Co. Dublin, 1922.

**1 have had a Gardner Engine since 1908, and it has
always giver me the greatest satisfaction.”

After 20 Years.
SHROPSHIRE, 1922,
* You will be interested to hear that the little 34
H.P. has been working steadily for nearly 20 years, and
is as good as ever.’

Cork, 1922,

** I have one of your Stationary Engines running my
Electric Light plant, which could not be better."

After 13 Years. 1922,

**She has never been taken down, as on examination
her piston head is perfectly clean and free from carbon
after running nearly 13 years.”

After 21 Years.

1924
** It gives me the greatest pleasure to be able to
testify to the satisfaction I have obtained from the above
Engine, which you will see from your records was built
in 1901."

IRELAND, 1922,
" We are writing you as we wish to state that we have taken much interest and pleasure in the performance of yo;f.

13 K.W. Set recently supplied to our order.

**We may state that it is really giving at present 1900 watts at the higher voltage, and we are sure that we can get
2 K.W. from it without undue stress on the engine. Our client is more than pleased, and incidently we may state that a very
great interest is being shown by a large number of possible clients.” ‘i

SPECIFICATION.

THE ENGINE is of the medium speed four stroke type, and uses less fuel than most other makes.
Fuels used are either Paraffin or Petrol, or Town's Gas. The Paraffin Engines do not
require petrol for starting purposes, but petrol starting is fitted unless otherwise desired.
The Flywheel is of our Battery Charging size, and a sensitive Governor is fitted,

Lubrication is fully automatic, there being no

thus ensuring steady running.
lubricators to turn on or off. Ignition is by High Tension Bosch Magneto or equal.
Starting is normally by hand (like a motor car), aud quite independent of the Batteries.
If desired, Electric Starting can be fitted at an extra charge of 5/.. Fuel Tank. Six-
hour Fuel Tank (or Gas Bag) with Piping is supplied with each Set. For Petrol
Starting a separate Tank is supplied, and for starting on Paraffin a Blow Lamp is
substituted. Cooling is by Water, thus avoiding the loss of power common to air
cooled engines and enabling the Plant to run continuously without overheating.
Galvanised Water Tank and a Standard Set of Pipes, Bends, Drain Cock, etc., are
Silencer of efficient type is included with each Set, also
Accessories include

supplied with every Set.
Exhaust Piping with Bends, etc., according to our standard.
Starting Handle, a complete Set of Spanners, Oil Can and Tin of Oil, Spare Piston
Ring, Set of Spare Springs, Packings, etc., and Book of Fixing and Working Instructions.
If desired the Engines can be fitted with a Standard Pulley to drive Pump, Saw Bench,
etc., without extra charge.
THE DYNAMO is of ‘high class make.
capable of withstanding heavy overloads.

It is of the open protected Shunt Wound Type, and is
For direct coupled Sets it is mounted on
a heavy Cast Iron Bedplate, and coupled to the Engine by means of a solid flanged
For Belt
Driven Sets both Engine and Dypnamo are mounted on a rigid Bedplate, the drive

coupling, thus making the Set a single unit of first-class construction.

being by an endless Belt for which a mechanical tightening arrangement is provided.
Each Set includes a suitable Front of Board Type Voltage Regulator.

THE SWITCHBOARD is of Enamelled Black Finish for mounting on bedplate or an adjacent wall.
Wall mounting is recommended, but we can supply bedplate stands at slight extra.

Every Board is complete with large size Ampmeters, and Voltmeter with Switch to
Automatic Cut insnd Cut Out is fitted, also
The Board is fitted with
all interconnections and is ready for coupling up. When Electric Starting is fitted

give charge and discharge readings.
Battery Regulating Switches, Main Switches and Fuses.

a special Starting Switch is supplied, thus enabling the Set to be started without taking
excessive current from the Battery. Automatic Battery Regulating Switches can be
fitted without extra charge.

THE BATTERY is of the highest grade procurable. Open topped glass cells are provided. The Plates
are such that they will stand well up to the work and give the utmost satisfaction.
Three sizes of Battery are offered with each Set. The largest requiring charging
the least frequently, whereas the smallest Battery can be charged in a shorter time.
The intermediate size is recommended, but it is a matter of choice which of our
standards is selected, and any desired size can be supplied. The number of cells is
14, 27, or 54, according to the voltage. Each Battery is complete with acid, Hydro-
meter, etc., but exclusive of any special stands.

EVERY SET IS GUARANTEED.
See Conditions of Sale, copy of which will be supplied on application.

SIZES AND PRICES.

| ENGINE | BATTERY | LIGHTS

SEASON 1923-1924.
Price without

1
f me DYNAMO QINE TERY Battery or Switchboard | poctesy |
| = r 5 ! e and
e _KL\,_ Amps. \olls_.l R.PM. E iP;; Celi_r._ -*}';‘ogfrf:_ Normal _,\m, . (E;l:;j:d _iﬂ;“ Ewi_uhholrd!
Al 8 | 10 17 | £34 10
A2 | 3% | 20 [25/37 770 1z | 14 ' 115 | 14 | 24 £78 £72 £40 6
A3 144 18 30 | £45 7
Bl 8¢ | 21 | 35 g o
B2 1% 20 50/75' 660 2% | 27 | 115 | 29 | 48 £103 £89 £73 8
B3 144 | 36 60 £31 5
c1 . 100 | 25 | 40 | £70 19
c2 14 | 28% 50/75 660 3 27 | 128 | 81 52 £105 " £91 £77 3
C3 168 | 40 | 70 £37 5
| D1 : T T E T R N
D2 2 27 50/75 600 3837 | 27 144 36 60 £126 £119  £82 11
D3 i 188 49 82 £102 ©
El ! 168 | 42 | 70 T | £9z 15
E2 3 40 | 50/75| 500 | 5% | 27 | 2380 | 46 96 £161 £142 | £98 9
| E3 278 70 | 115 £138 0
F1 126 | 63 | 105 i £139 4 |
F2 4t 30 100/140 400 7% 54 174 87 145 £199 £175 | £171 14/
F3 252 | 126 | 210 £992 19
Gl 168 | 84 | 140 e " | £167 9 |
G2 5 37 100/140 1000 8% 54 216 108 180 £205 — £199 0 |
G3 Zeyls. 291 | 145 | 240 | £268 7
H1 183 | 90 |150 e 2 |
H2 6% | 45 100/140 350 11 54 288 144 240 £255 £204 | £265 14|
H3 | 348 | 170 | 290 | £312 17|
] /] . I e ] |
Prospective Customers are invited to apply for a special quotation, as we can
usually improve upon the above prices.
The above prices are subject to cancellation or al ith notice. They include delivery F.0.Q. Dublin, Belfast,

or equal. The outputs mentioned are subject to slight modification according to the fuel used,

THE CHOICE OF PLANT _yypije we recommend non-technical readers to apply for advice to the address given on the cover,
the following brief notes may be of assistance :—The column ** Lights'' is based upon lamps, each consuming 20 watts.
The *Normal ' is the number the battery will light for 10 hours, and the Maximum (" Max."’) the number the battery
will light for 5 hours. The Ampere Hour capacity is based on 10 hours’ discharge.
For electrical appliances, the following allowances should be made on the basis of lamps of 20 watts each :—For an

Electric Iron, Kettle, or Toaster, allow 25/30 lamps ;
25/50 lamps upwards.

for an Electric Fan, allow 1to 5 lamps; for Electric Fires, allow

APPROXIMATE OVERALL DIMENSIONS OF ENGINE AND DYNAMO.

N SIZE OF PLANT A B D E F G | H
. DIRECT Length .| 401 | 508" |
COUPLED Breadth .| 28" | 25"
___ SETS. [ Height .| 321 | 39" | 39" |
BELT | Length ..| s6¥" | 613" | 613"
DRIVEN Breadth ..., 24" | 313" | 313"
SETS. Height .. 3oF | 37 | 37"




Engine Production Dates & Acknowledgments

Lth January
hth July

5rd January
Lth July

Zrd
3rd

January
July

Lth
2nd

January
July

6th
1st

January
July

Lth January
1st July

6th January
3rd July

1927
1927

1928
1928

1929
1929

1930
1930

1931
1951

1932
1932
1933
1933

ENGINES RECEIVED OY TEST ON DATE SHOWN EELOW -
Engine Noa. Eaginge Noo. e W
1947 i) 4th Jenusry 1960 1231 Zud Janwary 1473 188768
1847 72168 1ot July 1960 125545 20d July 1973 L
1948 P24 3rd Jamuary 1961 Bbtly ) 3rd Junuary Laa 1917¢5
1948 75059 lat July 1961 130131 lot July 194 195116
1949 TS 2nd Junuary 1062 132400 2od Junuury 1995 195164
1049 79369 l2pd July 1962 0 134800 | 107805
1950 81591  |2ad Jamuary 1963 136908 Znd. Januszy 1976 19905
1950  BM80  |lstguly 1963 129167 Luk; Tary e aelave DSOS
1951 e o 1964 141690 d Jmmary 1977 E::ISS’F
1951 8™ |yot July - 1984 144110 iy ulyy e R
ATUAT 197 17
192 00 |dhoamary 1965 0 e |0 Jewey 19T 200
195 91377 1st July 1965 145733
1953 o300 4th Junuary 1966 150848
1955 95719 1ot July 1965 152970
1854 97645 Ord Jemuary 1667 155282
1854 100097 axd July 1967 * 157796
19855 102278 2od Januery 1968 160303
1955 104577 1st July 1968 163062
1956 106530 2nd Japuary 1968 165672
1956  1ooes4 1st July 1969 168414
1957 1nea 2nd January, 1970 171152
1957 145 lat July, 1970 174016,
1958 116151 4th January, 1571 176559
1958 17me  |staudy, | 9m 17eRo
1959 12199  (Sduly, 1 1Bee |

23rd September,1970 Amende

FIRST BNGINE BUILT

LAST EHGINE BUILT

SITE & TIFR OF ENGINE

SERIAL NO, |DATE TESTED SERIAL NO,  DATE TESTED
Hot Air Engine Noud. - ! i
Hot Alr Bngine No. A4. - - { | -
Hot Air Engine No. 4B. - - L
Gas Eng. (014 horisonteld | 1/83 5th May,189% - e
| MIype 28M/2954 3rd 00t.1902 | ZPHM/30631  19th Aug.1933
| Viype 3v/3231 8th Apl.1903 | 1AV/34577 11tk Nov.1935
F Type 29/10327  (12th Jan.1910 | 4AF/253%8  Bth tug.1931
GR Type ' 4BCR/10740 | 2nd Meh.1910  3BOR/36800 | 22nd Oct.1936
H Type 108/10910 | 7th Apl.1910  GH/25419  25th Jly.1928
T& VI Type AVI/17534  |27th Tne 1913 | JTAA22B  2Teh May 1938
HC Type 8HG/13578  [27th Aug.1913 GHG/28145  19th Jne.1929
HF Type 8HF/25506  |2Bth Dec.1922 | 12HF/54751 |10th Feb.1942
OVC Type OVG/25599  |30th Apl.i925 | OVG/B1269  29th Nov.l949
I Type 679/27702  |1lth Jne.1928 | 4J5/49907  22nd May,1940
12 Typs 4l2/2423  (28th Feb,1930  4L2/8TI22  25th Jne.195
112 Type 112/28915  (26th Jan.1931 | - | - :
. o Muweui%ﬁ gﬁ?iﬁ
LV Type !Mz'mn 20ah De19BL K AT o | o e
] : i w:mmim 112th Jan.1970
| \3/1757661 mazm: May 1970
13 Type ‘ 413/29M1 | lat Spt.1932 | 813/132132 | 6th Dee,1961
| LX Type | ALK/34405 |10tk Oct.1935 | 4L/153308  1lth m.me
Li Marine Engine usrated Aug.1957 5-
LW & L3 Industrial uprated 0ot 1958
HIN Type ‘| GHIW/115644 | 6th Feb,1951 amems 9=h n«s.m
6LX Type 6LX/117100 |16th Apl.1958 | - I -
6HIX Type GHLX/126050 }20%h Jly.1960 S [ o
ertiel G/ 12mrag | o Nen 1961 < -
6LIB Type 6LXB/153276 |18th Jly.1966 _; - 1 e
.| Ld20 Type 5LN20/164958 | 12th Nov.1968 | - -
| a1xB Type SLXB/174504 | 20d J1y.1970 5, ]I 2
' ; { !
i

. Hote (1) mmmmnmmmmno.vaams.
(2) mu.:.w“m

412/28423 and is now

\___]uNL l%-,

T —

Engine date information courtesy of the Anson Engine Museum.

The information in this display is only intended to show the range of engines
produced by the Gardner's and a short history.

The Small Horizontal Gas and Paraffin Engines and BCR pages courtesy of the
Anson Engine Museum.

All other catalogue or brochure pages from the personal collection held by S
Gray.
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