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FUCCESS i business & sometimes due to chance,
& the creators, for instance, having hi on some-
_ ¥ thing which has immediately taken the popular
"F',fgncy. But when success 15 due 1o exclusive
% specialisaion on a good product, the use of
' the best methods of manufaciure, supported by
a sound commercial and techmical organisanen.
then the creators of the business may indeed
congratulate themselves upon their success.

We are proud of our success, because we have worked
hard for it; and have only attained it by excellence in every
departmerit of our business.

It was in 1901 that the first machines were laid down in a
small works al Essonnes, near Corbeil, France, and for a period
our operations taok the shape of experiments in improving the
machines and the gears wrned out by them, Gradually our
experiments were crowned with success. for the Ffirst gears
supplied to enterprising clients proved satisfactory

In those days, Machine Cut Double Helical Gears were a
comparatively new venture, and as the price was also far above

that for ordinary gearing, 1 was some ume before manufacturers
and users adopted them generally

Three years afier the first plant was laid down. viz.: in 1904,
the number of orders received necessitated larger manufacturing
accommadarion, and we removed 10 Paris, in order to benefit by
the better manufacturing facilines offered by a large city

During the next few years, the reception accorded to our
speciality by French engineers encouraged us in the belief that
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British engineers would give Citroen Gears an even more cordial
welcome. and we opened our first office in London in 1907,
How rapidly the British branch of our business has grown, s
prabably known o mast of our many friends and clients,. The
name ‘“Citroén” has in these seven years become almost a
household word amongst engineers, and it 1s a name of which we
are justly proud, for wherever it is pronounced, it conveys the
impression of " quality.”

It was mainly due to the great support received from our
British and Colomial friends that we again found it necessary o
extend our factory, and our present modern works. which are
described on a subsequent page, were officially opened in 191 1.
In the same year. our office in London was wransferred o larger
and more commodious premises. capable of accommodating our
increased technical and clerical staff.

In 1913, a further development occurred when our French
house was converted into a limited company, with a capial of
frs. 3,000,000, and the British branch was constituted a separate
limited company.

Qur Briush organisation now consists of Head Offices in
London, with nine sub-offices in the principal centres of the
United Kingdom, and agencies in South Africa, Australia and
Canada. The gears for all these parts are made ar our ceniral
factory in Pans, and other portions of the world are served from
our factortes in Russia and Austria,

The scope of apphcation of Citroen Gears has equally
broadened  Some of the first gears supplied were for Mining and
Pumping Machinery, Shaft Transmissions in factories, etc. and
they gradually found their way into Rolling Mills, Ships, Eleciric
Locomotives, eic,, whilst our latest developments are in connection
with Mator Car Drives and Aeroplanes,



THE EVOLUTION
OF CITROEN GEARS
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s o well known fact thar the main drawback
of siraighttoothed gears. even when cut with the
utmost precision. 1s that 1t 1s impoessible 1o obtain a
contnuous. engagement of the teeth  As the result,
an appreciable portion of the rapsmined pressure i
suddenly applied to the whole length of one tooth
at the commencement of engagement. and the same
propornon of the pressare 1s .*.-udde:nl‘y withdfawn
at the end of engagement. These penodical and
sudden vanatons of pressure entail flexions and shocks, and 1t 15 on
account of these thar it 1s necessary 1o allow a certan amount of
back lash between the teeth.  Swraight-roothed gears cannot there:
fore be silent unless made of soft materials, such as woed or raw
hide. 10 the obvious sacrifice of sirength.

When sngle helical teeth are subsumued for swraight reerh,
the resulting engagement may be considered as that of an infiniely
large number of infimely thin, siraight reeih. the pressure being
applied progressively and continuously and each tooth being with:-
drawn m a like manner. There 1s no jerkiness in the ransmiss-
on of power — hence the silent running of single helical gears.

But it 15 recogmised thar single helical gears cause axial thrusts,
rendenng them unsutable for drives of any importance.

In order to overcome this pbjecnion, double helical gears were
used, the teeth of which consist essenvally of two single helical
reeth opposed o each other.  The side thrust oniginating [rom one
half of the combined tooth 1s counteracied by ithe oiher. leaving
only the angential force



These double helical gears were first produced either by
moulding —giving a salid rooth — or by funing rogether two separare
rings, in each of which half of the tooth had been cut.

Neither of these methods gave sausfactory results, but they
were tolerated owing io the absence of any suitable machines or
methods [or cutting double helical gears from the solid. [t will be
evident that moulding is bound to introduce inaccuracies, so that
back-lash 15 net eliminated. and also the inclinanon of 1the woth
could not be more than 257 (see page | | under * High Efficiency ).
Further, casting 15 a rather rough process, and hence the reeth were
uneven, causing nowse and vibration  The apices of moulded teeth
are rarely in the same plane, and the two branches are not always
symmetrical  Asa consequence, side-thrust s set up in additon 1o the
vibrayon caused by the wrregularies in the profile of the tooth.

In the case of assembled rings, the angle of the two branches
had also to be small. owing to the nature of the cutters used, and
the accurate assembling of the two rings was very difficult to
abtain and maintain, and also, a gear of this type would not be as
strong as a solid gear.

The growth of any particular industry is always that from im-
perfection to perfection. from priminve methods of manufacturing
to highly specialised and scientific methods. and this is the case wath
the manufacture of double helical gears

The Curcen method of cuting double helical gears obviates
all the roubles dealt with in the preceding paragraphs. and realises
the aim of the early makers of double helical gears, for Citroén
Gears are cut with one tool, in one operation, from the solid,
with an angle of inclination of 45,

A Tull description of the Citroén method of manufacture 1s
given on pages 16—21, to which we would refer those who
are interested in this subject,

13 ) 3 ;"';;aj” {



ADVANTAGES
OF CITROEN GEARS

There are a variery of means of wansmiiing power—ropes,
belis. chaing, gears, etc. For the sake of argument, let us imagine
each i its class 10 be as perfect as possible:

Now, of these various kinds of drive, it 15 acknowledged that
the geared type 1s the most mechamcal and direct, because 1 is
posiive

In the arucle, “ Evolution of Ciroen Gears,” on pages 8 and 9,
we have shawn that of the various types of gear, the Machine Cut
Double Helical 15 the best. We believe amongst engineers
generally this 1z an accepied fact

Qur unrivalled experience in the manufacture of Machine
Cut Double Helical Gears, and our special methods of manufaciure,
have placed Ciircen Gears i the premier position as the best

Machine Cut Double Helical Gears obtainable.

This statement 1s endorsed by prominent engineers the world
over. as will be seen by reference to the section ™ Citroen Gears

at Work,” pages 23 1o 56

From the foregoing argument, it naturally follows that we are
jusulied i claming the Ciroen Gear 1o be THE FINEST
DEVICE FOR THE TRANSMISSION OF POWER.

The paragraphs on the following page show in detal
the basis on which we make this ¢clam.

Y



High efficiency, owinig 1o conunuous engagement, theorencally
correct shape of the teeth, and the choice of an angle of inclination
of 459 for the two spirals isee Reuleaux Formula, fram which can
be deduced the ideal angle of inclination for Double Helical
Gears), The efficiency obiained by Hopkinson tests, for ratios
of reduction ranging from 1:1 10 10:]1 has never been below 987.
and has reached 98 7% 1“ Bulleun de la Societe Indusrielle de
Mulhouse,” Novembre, [908).

Noiseless running up to highest speeds, owing to total absence
of back-lash, shocks and vibration. The running of Ciroen Gears
is at least as silent as that of gears made of soft materals. such as
raw hide, compressed paper. eic.. which are used for the sole
purpose of securing silert running,  With Citreén Gears this
silence 15 obtained withour the sacrifice of eiher strength or
durability,

Greal strength on account of the tooth being double helical,
continuous, and of relatvely small height. It is also largely due
(o the pressure being equally divided over the whole length of arc
of contact

Great durability owing 1o entire absence of back lash, and
almost entre absence of fricuon.

High ratios up to 20:1 for single reductions.  The continuous
engagement obtained with Citroen Gears enables us 1o cut pinions
with a mimimum of four teeth. For this reason, wheels of high-
ratio gears can be kept within a reasonable size

As compared with Worm Gears, High Ratie Civoen Gears
punt as silently, but have a much higher efficiency




. E should only bore our readers if we
antempted a technical descripion of our
Factory, and, as we wish these paragraphs
o be read. we shall avoid doing so.  This
article s only a brief description covering
the salient feawres of our Facrory and
Offices, and is inserted for the purpose of
indicaung the ideal conditions under wiich
Citroen Gears are designed and manufactured.

The first view of the Factory, when walking along the Quai
de Grenelle. Paris. s a pleasing one: the entrance being through
impressive iron gates, beyond which can be seeri the large wood-
paved yard with the buildings on three sides, against the walls of
which are beds of shrubs and flowers The walls are of a hight
grey colour relieved from monotony by an ornamenral design.
In fact, our VWorks impress the abserver as being of the Garden
Cuy type, and smoke and soor are enurely absent.

From a commercial point of view. the factory 1s in an ideal
position, being on the banks of the River Seine and close to the
Champs de Mars Railway Stanen, thus facihtaung land and warer
transport, both for heavy and light goods. Within two minutes
walk of the Works 15 the Grenelle Sianen of the Paris Mewropalian
Railway, fram which easy access is obrained ta all pars of Paris

When the Works were built, the aims we had 1in view were
10 obtain a factory suitable for our purpose from the economic
standpoint, and one that would alse be an 1deal and pleasani
working-place for our staff and workmen. As can be seen from
a foregoing paragraph, this larer aim has been achieved so far as



external appearances and situation are concerned, and nternally,
the same degree of success has been obtained. There 15 brightness
throughout : the light in workshops and offices 1s abundant, both by
day and by mighi, and the heanng i1s on the most modern system
Elaborate washing and sanitary conveniences are provided, and
each worker has a locker in which 1o keep his belongings.

The whole of the faciory 15 wood paved. There are ihree
bays of which the centre one is the largest. The later is served
by a 20.ton wavelling crane, and the mwo others each by a
[0-ton travelling crane

The machinery 15 distnibuted 1n groups of lathes, general
machine 1ools, and large and small gear-cuung machines.



Throughout the Factory electric motors are extensively used,
in many cases the machines being individually driven. Thus the
light 15 not obscured by overhead belting.

At the end of the centre bay is the testing room, the clearing

house of all our gears before despatch. (See separate description
on page Z21.)

The shop buildings are of steel framework with brick walls.

plastered on the inside; the roof is partly tiled and partly glazed.

the tiled portion being lined with wood to facilitate the heating of
the shops during the winter.

The buildings, apart from the factory itself, are situated on
both sides of the courtyard. On the left is the power house with



a 200-h.p. horizontal uniflow condensing steam engine, coupled to

a direct current electric generator. Here are also the boilers, coal
storage and chimney:.

On the right are the offices. Through a double set of
swing doors, access 1s given to the large entrance hall, which
reaches to the top of the building. This hall i1s also used as a
reception room for visitors, who will there find many models and
photographs to interest them. A double flight of stairs leads from
the hall to the first floor, where the spacious and modern drawing
offices are to be found. The general offices and private offices
of the directors and chief engineer are on the ground floor.

There i1s a weighbridge in the courtyard, registering inside the
offices.

In view of future extensions, ground is available at the rear
of the shops.

We believe that a large measure of our success is due to the
ideal conditions under which our employees work, and to the
scientific manner in which the works and machinery are laid out.

This must be our apology for including this description, for
without it the list of reasons for the success of Citroen Gears

4

would be incomplete.
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GEARS

HOW CITROEN
ARE CUT

The action of the Citroen Gear-cutting machine is based on the milling
process. An end-cutter formed to the normal tooth contour i1s used, the
main cut being taken by a single pass of the tool. The rounded portion at
the apex of the tooth 1s effected by a subsequent cut.

QOur end-cutters are not standardised, but are specially designed and
made to suit minutely the requirements of each particular case. They are

manufactured with the greatest accuracy in a special department of our

works which has been brought to the highest pitch of organisation and
eftficacy.

The main advantages of the cutters are :

|.— I'hey render it possible to retain the apex of the tooth which
in other methods of cutting is interrupted in the centre.

2.— l'hey give the teeth an accurate profile without any “ flats”
or irregularities.

3.— I'hey admit of the shrouding of the teeth either to the top or
to the pitch line.

We have availed ourselves of the progress made of late years in high
speed steels, and, as a consequence, the wear of even our roughing cutters
may be said to be negligible. VWe use, moreover, a finishing cutter which
only removes an extremely thin layer of metal.

This discriminate choice of high speed steels, and our experience in
their treatment, enables us to cut successfully the hardest materials used for

gearing purposes, and we do not, therefore, need to sacrifice durability to
cutting facilities.

The inclination of the tooth can be chosen at will without modification
of the machine, and we have adopted an angle of 45° for Spur Gears and 52.°



tor Bevels as being the most suitable for this type of gearing. Owing to the

special nature of the Citroén Gears, these angles can be varied without
altering the profile of the tooth.

The Citroen Machine consists essentially of two beds set at right angles
to each other, one carrying the faceplate and the blank to be cut, the other
being provided with a saddle upon which the cutter-carrier and cutter are

Fig. I.—Large Citroén Spur Wheel being cut.

supported. The blank is adjusted on the faceplate by exactly the same method
as adopted on a lathe, the centering being obtained by the mandrel.

The cutter-carriage i1s automatically traversed along its bed in a
longitudinal direction and parallel to a generating line of the wheel to be cut,
by means of a feed-screw.

Depth of cut is obtained by a hand-feed-wheel, screw and graduated
plate, thus allowing the exact depth to be readily and accurately gauged.



The cutter is rotated by the driving shaft, through suitable helicoidal
cearing, its axis of rotation being perpendicular to the work.

The movement of the faceplate and blank are co-ordinated with those
of the cutter-carrier. T his combination of movements is obtained from the
feed-screw of the carriage, through change wheels, cams, reversing gears
and dividing wheel (in which are as many teeth as are to be cut on the
blank), worm and worm wheel to the blank. This arrangement permits
simultaneous and corresponding movements of the cutter-carriage and the
blank, making it possible to cut on the latter either straight or helical teeth of
any required shape, and either double helical or double herringbone.

Fig. 2.—Citroén Bevel Wheel partially cut.

For cutting ordinary double helical teeth, the blank is slowly rotated
and the cutter-carrier moved in a direction parallel to the generatrix of the

wheel being cut, so that the tool generates on the rim a helix, the height
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dl'ld |r|(_',h|‘|;_ﬂ|ur'| of' Wi'||c|'| are regulured b.‘_if' rhe pl‘E\nDuS‘y d?lermmed
rates of speed al the cuner and the blank.

As soon as the cuuter has cur half the woth, the reversing gear 15
auemancally brought ine operanen, the blank being thus romed in an
appasite direction o that o owhich it was previously moving, and at the
same speed.  In the second hall of the cut. the ool therélore develops a
helix exactly similar. but inverse 1 direciion e that generated in e st hall

Il thus be seen that the 1ooth 15 composed of rwo helices cur in

ane continuous stroke withoul stoppage

The mol having taken a cut over the whdale width of the face. the
curter is brought back mto its starting position by the quick reurn mechanism,
the blank at the same time rotating lirst in & backward and then in a forward
direcnon ta allow the tree passage of the cunter

Ac soon as the lamer has reached its onginal starung point. the Blank
s rotated through a distance corresponding to the pitch. and the speraton s
repeated until the wholé circumference has been cut.  [Figs. [ 2 and 3
shiow machines i operation with blanks partally cur)

The ITIB.C-['H!"IE'S .)I' l,l'ti-‘ smaller putfern Clltlinp, up o i leet in diameter.
and those of the larger pattern cutfing up to §0 [eel, are of @ similar type



The larger machines are capable of cutting gears with any wadih or piich
of woath,

BEVEL GEARS. The cutting of helical teeth in bevel wheels
introduces a mare difficult problem, which we have solved successfully.

Theoretically, mwo methods present themselves, which may be
distinguished by the type of spiral given by ihe reeth when projected on &
plane perpendicular to the axis of the wheel,

This spiral may rake one of twe known forms: the logarithnue or the
archimedian.  The former develops a tooth profile analogous fo that of a
siraight (ooth of an ordinary bevel gear. It is a known property of this
spiral that the tangent at any of its pants. makes 4 constant angle with its
radius vector. and it follows that the inclinanon of the eeth 1o the generarrix
of the cone will be constant (n any geanng designed on thus basis. The
tooth profile at each poimt of the generatrix 15 thar of a siraight teoth
muluphed by ihe cosine of the angle of inclinanon of the rooth, which,
according 1o the foregoing, 15 a consmnt co-efficient.  The thickness ol the
tooth at the pitch circle will, therelare increase proporianately 1o the
distance from the apex af the cone. as in the case of ordinary bevel 1zeth,

Altheugh it 1s possible 1w generaie straight teetly converging rowards
the apices with mathemarical precision by means ol a planing process. this
cannat be done with helical teeth. as. 1n addiven to the motion generally
emploved in cutting bevel 1eeth, & lurther moton 15 necessary in this case,
Viz; - a rotary movement of the gear being cur, which, having 1o follow the
logarnhmic law, would be exiremely difficuli 1o realise

It is because of the difficuliy thus invelyved. thar the Ciroen process s
based on the archimedian spiral, the realisauen of which in pracuce only
necessitares angular movements of the blank proportionately 10 the linear
displacermernits of the tool along the generamrix of the cone  The machmnes
based on this principle are pracncally similar to those used for cutting douible
helical spur gears. the essential difference being that the two beds. the ane
carrying the cutter and the other the blank. are so mounted as o be capable
of being placed ar any desired angle in relation to each other

To effect this, the 100l slide and its bed are so canstructed s to be
capable of movement round a vertical axis, hence all positions necessitated
by the angle of any parocular gear face can be given 1o 1the cuiter, the axis
ol which can always be placed perpendicular to the surface 1o be worked.

el



In the smaller machines. viz. . those {or dealing with Elanks up to
6 feet, thie toal bied 15 hixed, and the headstock s adiustabile i two ways:
in 4 direcnon perpendicular 1o the travel of the cuner, and round s own
vertical axs,

Iin the larger machines, the whole of the ool bed swivelson a turntable
while the headsiock carrying the blank has a sliding movemenit i the
ditectioni ol the axis of the mandrel

TESTS, —From our cliens” standpoint, the Testing Room s the most
important depariment in our Facrory

ltisan absoluie and Fll"!LIl'_\( observed rule that each ser o gears must be
tested, and none are allowed ro be despatched unless they have saustactorily
passed our standard tests.

We have facilines for accurately testing all gears we make, from the
smallest 1o 1he largest

They are firied to ihe exact centres at which they will be called upon
to work, and are run at the number al revolutions of the drive for which
they are intended.

The illustration below shows a large ser of Spur Gears under test




CITROEN GEARS
AT WORK

The lallowing section of 1his album
s indicative ol the wide range o
applicanan of Curcen Gears  Should
Ihere bti‘ noe l“llktl'ull:‘m represeniaivi ol
vour own reguirements, Kindly ler us
know what these are, and there s no
doubt we shall be able to reler you o

applications of a like risture



MINING

The large power often required for driving Mining
Machinery. such as Winding and Hauling Engines,
eic,, has led 10 the wide adoption of Citroén Gears; far
the saving it is possible o effect by 1her use means a
very considerable reduction in the runming costs.  Bul
Efficiency 1s not the enly facior which has coninbuted
to the suceess of Citroen Gears in this sphiere. the follow
ing are also important conmideranons -

Reliability. This is of primary unporiance io any
mining enterprise. as breakdowns and stoppages are
maners of serious import Citroen Gears possess an ample
factor of safery, and can be relied upan under the most
severe working conditions,

Noise, Owing io the comparanvely small section of
the underground wavs, any noise 1s greatly magnified and.
bevomes a serious nuisance. Cilroén Gears are noiseless,
and are therefore 1o be preferred 1w any other ype of
searing

The South African Gold Mines. large Collieries in
the Souwlh Wales and Newecastle distnieris and n other
mining centres of Great Briamy have adopred Curroen
Gears 10 a large exient, showing conclusively that ther
value 15 well recogmised by miming engineers
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[ |
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CITROEMN GEARS o ELECTRICALLY DRIVEN HAULAUGE EMGINE, sipplial by
THE KRITISH WESTINGHOUSE ELECTRIC & MANUFACTURING Coo Ltd., o
SOUTH AFRIC AR MINE



CITROEN GEARS on
140 H.P. DOUBLE DRUM HAULAGE
by Memsrs. M B WILE & C i
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CITROEN, GEARS =) : Y
ELECTRICALLY DRIVEN ) i\ A7 : -
TUBE MILL by ' \ :

Myssre ERNEST NEWELL & Co Lud,
L SQUTH AFRICAN GOLO MINE
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RING-SHAFED WHEEL IN HALVES.
DOUBLE HERKINGEONE TEETH
PINION SCLID WITH SHAFT
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CITROEN GOEARS on M0 HP ELECTRICAL HAULAGE, oyjpliel INE an INDIAN MINE Lo
Me= ke SAMNDYCROFT  Lrd THE LARGE CITROEN WHEEL IS BUILT UP IMN 5§ PARTS
Bk ee i alges o v w3 pedmera) AND WEIGHS 4 TONS



PUMPING

The adopnon of gas and ol engines and high-
speed electric motars for pumiping puiposes has led 10
a demand for beuer gearing, and hence 1o the increas.
ing use of Citroen Gears,

Unevenness of load, especially with Single Acting
Pumps, causes shocks and wvibranons with ordinary
gears on account of thew back-lash and hence detri-
mental effects are experienced on the machinery and
foundanons.  These troubles are not encounteted
where Citroen Gears are used, owing watheir [reedom
tram back-lash.

The grear pressure on the teeth due o slow
speeds often causes excessive wear ol ardinary teeth.
Wil Curcen Gears, this pressure 1= disgnbured evenly
over a number of teeth. and wear s practically non-
existent.

Curoén Gears are specially recommended far
pumping statons in ressdenual disticrs, owing 10 ther
perfectly silent and smiooth running.

Most of the Waterworks i this couniry have
adopted Citroen Gears. and are specifving them lor
their new plant.



STEEL CITROEN GEARS
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CITROEMN GEARS or
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SINGLE RATIO 1a )

CITROEN GEARS lifvifiz FUMP foum 'GAS. ENGINE, supphied uo
Messrs, HUNTER & ENGLISH Lid. far the SOUTH ESSEX 'WATERWORKS.,



CITROEN GEARS ou
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ELECTRICAL

The ntroduction of the Electrie Matar witly i1s
hugh speed brought abour the necessity for either the
re-designing of exisnng machines or the provision of
a surtable speed-reducing device.

The chiel objeciions 1 most of 1the speed
reducing devices that have been used hitheria have
been nese and wvibratwn, and loss of efficiency.
Each of these points 1s directly opposed to the advar-
tages claimed for the electric motor and where the
speed has 12 be reduced by such means, the repuanion
al the motor naturally sulfers.

With the advent of Ciroen Gears these objections
were swept away, for they are nawseless and vibration.-
less, and have an efficiency of 98 “ for ranos up 10
102 1, and for ratios up 1© 20 | the efficiency s only
shightly lower.

As the price of Curoen Gears s not tnaterially
altected by the ratia. for & given speed on driven side
i follows thai by using Ciroen Gears, & high-speed
mater (mere elficient and costing less) can be used.

(See other sub-secnons for Elecirical Applicanons )



CITROEN REDLRETION GEAR
on UOERLIKGN MOTOR

Far small mpwers rhe: geavs inmay
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CITROEM SPEED-INCREASING GEAR drivind 150 KW "PHENPX" DYNAMO fram LINE SHAFT
120 & 500 REVS. EFFICIENC Y. 98
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CITROEN DOUBLE REDUC TIGN
SpLR GEARING,

a0 H P R00 & 18 REVS,
TOTAL RATIO, 445 |
OVERALL EFFICIENCY. %6

CITROEN DOUBLE REDUCTION
BEVEL AND SPUR GEARING.

e HR 715 & 9 REVS,
TOTAL RATIO, 80 |

OVERALL EFFICIENCY, 947,



—

ROLLING MILLS

The severe conditons undet which Rolling Ml
Gearing operates call for gears of exceptional
durability and strength, and proprietors of Rolling
Mills Fiave recopnised the superiority of Citroen Gears
n these respecrs

The efficiency of Citragn Gears is an addinonal
reasori for their adepuon, for owmg to the high
powers used in Rolling Mills, the saving 1 cosl of
power by using our gears Is considerable.  We
suggest that manufacturers compare the 98 | efficiency
of Citreen Gears with that of ordinary gears, and
then reckon up the saving (hey would effect by
adopting the lormer,

Rolling Mill Pinions. Cirroén Rolling Mill
Pinons last from three (o four times as long as ordinary
pinions, enabling the manufacturer 1o considerably
reduce the item of labour in replacements and re-
dueing proporuonately the risk of stoppage at an
Inepporiune moment.

The absence of back-lash, and hence of vibration,
i Citrogn Pinions prevents the marking of the work,
and further. the elimmnauon of vibration lenigthiens the
life of the housings
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STEEL CITROEMN GEARS dpieing
LARGE ROLIANG MILL

MAXIMUM POWER 2500 # P
PINION SPEED 240 REVS

RATIO OF GEARING 71

WEIGHT OF WHEEL 17 TONS
TEETH SHROUDED TO MITCH LINE

one ol b Pl e

CITROEN BEVEL WHEELS
é REVERSING ROLLING MILL
MAXIMUM FOWER 1800 HF
‘- DOUBLE HERBIMRGBRONE TEETH
| WEIGHT & TONS EACH!
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CITROEN ROLLING MILL PINIOMNS
~ith POUBLE HERRINGBONE TEETH
fGr MWENSINE TIMpIosSEE

These pignn will Isai

from 34 niwiez ms 1ong

nlinary potiens

LARGE CITROEN RINIOMNS wsod
CHANGE SHEED CGEAR n
ELECTRICALLY-ORIVEN ROLLING MILL
it el uu

BIUTISH WESTIMNGHOLUSE O I'gr M)e
DISTRICT IRON & STEEL Ca., L4
POWER TRANSMITTEX 2000 H

OOUBLE HERRINGEBONE TEETH!




SHIPPING

Preceding sections have shown that Ciiroen Gears are
the most reliable and durable of all gears and as reliability
is of such paramount importance on board ship, o naturally
follows that Citroéi Gears are the best for this purpose.

The absence of neise and vibranion, combined with
their reliability. rerder Citraén Gears by tar the most suitable
for Sieering Gears, Winches, Refrigeranng Machinery, erc..
especially on passenger ships

We have supplied sets of Sieering Gears for a great
numiber of large ships bunlt by Messrs. Harland & Wolff.
and the French Admiralty have adopred them almes
universally for geared drives an their ships and submarines,

The [ollowing are some of 1the shups buili by Messrs
Harland & Woallf, in which the Steering Engiries are
firted with Citroen Gears — OLYMPIC — OXFORDSHIRE
— ARLANZA — CERAMIC BRITANMIC — ALCANTARA -
AMNDES— STATENDAM — KATOOMBA — ALMANZORA — ORCA
— MINNEKAHDA,

Citroen Gears have been very successfully employed
mn the Melbourne Dredgers of the “John Stewart ™ type
The adoption of Cirreen Gears in these Dredgers has
reduced the power required [rom the engines te 200-hip..
as against 310-h.p with ordinary gears



CITROEN DOUBLE HERRINGBONE SPUR GEARS. s
supplied 10 [arge quantitias Tar STEERING ENGINES
te Messes HARLAND & WOLFF. Lid

Thuse Spuy Gegrs larm double redusiion with 1l

Bevals demated bealow

STEERING EMNGIMES of e T.55 TBRITANNIC el by W2 slisps of
Massrs, HARLAND & WOLFF L fittead theaughedt with CITROEN GEARS.

CITROEN DOUBLE HERRINGBONE BEVEL GEARS, as
supplbad o Leepge guanyities for STEERING ENGINES
b Mesgprs. HARLAND & WOLFF Ll
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TEXTILE

Trouble experienced with main drive gears in
the early mills led 1o the adopnen of the rope drive,
bur the recognised supertonty of Citroen Gears s
leading manulaciurers back 10 gearing for mamn drives.

Citroent Gears are specially sunable for texnle
nsiallanions, and have been extensively adopied by
manufacturers who have realised ther advantages.
both for individual drives Elﬂd far Ime shall drives,

The most important reasons {or the adeption of
Citroen Gears are —

They have no back-lash, and consequently the
drive s as smooth and contmuious as (rom a direct
connected eleqiric motor

Onee insalled, they give the muumum of trouble,
and do not need the constant attention of the main-
tenance staff: and

The high efficiency of Curoen Gears renders
them a necessity wherever the individual eleciric drive
is employed owing 1o the large number of motors, and
consequently the big aggregate loss that would be
experienced with ordinary geafs.



A typlaal sar el
CITROEN BEVEL GEARS
Faap deiving

RIGHT ANGLE LINE SHAFTING

CITROEN BEVEL GEARS on VERTICAL SHAFT DRIVE « polied ta Mesyie. WM, MORRIS & SONS  Ltd

00 H.F. 9% & 150 REVS, LARGE WHEEL IN HALVES.



Qné of suvaral sers of

CITROEN REDUCTION GEARS
drivind LINE SHAFTING

from WRIGHT & WOOD MOTORS
e the: Gogrge Spreat Miliv o
Mezsps JAMES SHIRES & SONS Ll
N HP sl

SINGLE RATIO. 8-t

0. HTCITROEN BEVEL GEARS 1 W, ©, CAUNT S VALLEY MILLS
sunplad 1o Messrs, CROFT & PLORAINS L
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MACHINE TOOLS

Citroen Gears are peculiarly adapred for Machine
Taols on account of their ennre freedom from back-
lash and the perfect shape of the teeth

As a4 consequence inaccuracies in the wvarious
trapsmissions are avarded. the different drives of &
machine are positive. and there 15 no passibility of
cregpage,

The chief advamntage fallowing the use of Ciroén
Gears as face-plate gears on large lathes 15 the
absence of the markings on the work so often experi-
enced when ordinary gears are used.

As & typical application of this rype we may
mention that large gun lathes made by the leading
armament firms are fitted with Citroen Gears, ensur-
ing thar perfect work which 1 s6 essential n the
manulaciure of big guns.

The individual driving of large machine toals by
electric motors has been an important facier in the
adoption ol Citraén Gears, because they ensure a
mimimum loss of pawer



CITROEN 'GEARS .on

LARGE LATHE maies by

Meazpa, JOHM STIRK & SONS Lt
Tl FALE PLATE WHEEL il
FINION Fijve n

SINGLE RATIO GF 1§ |

Thin two aniullien sals of

Citrgen Gearn formm

CHAMNGE SFEED GEAR

DINEOEN (IEAES on FACE FLATE

I LARGE GUN LATHE mirie by

Mt AKMETHONG WEITWORTH & C Lt
T WCFIHT BN sIIARRD YW EED
mnim m' EQESEDR STERL

CITROEN GEARS on LATHE wade Ly Messrs, THOS SHANKS & Co
As. MOTOR REDUCTION SEARS they PREVENT NOISE. wnd as FACE PTLATE GEARS
ey OBVIATE BACKLASH

1n



RUBBER
MACHINERY

The adoption al Citroen Gears by the leading
rubber manufaciurers, sucly as DUNLOR
MacinTosH, MICHELIN, BERGOUGNAN. ¢tc., and the
satislaction they wive 10 1hese [irms, is sufficieni evidence
thar Ciiroen Gears have special advantages over other
Ivpes ol gearing for this class ol drive

Citroen Gears are employed for rubber machinery
owing 1o the great strength required for this purpese
i order 1o sugcessfully withstand the shocks and
vibrations et up by processes such as ' masticating,”
“rolling” etc.  Ordinary gears are liable 10 wear
quickly and develop excessive back-lash. The lile ol
Citraen Gears under these conditions especially s
much longer than thar of ordinary gearing, and for
this reason alore « 48 more economical 10 use
Citroen Gears

The advaniage ol being able © use high-rane:
Citroen Gears with po appreciable foss of efficiency
15 alse a deciding factor owing 1o the rapid adoption
ol the eleciric drive. as smaller mowrs can be used —
with bener overall efficiency —than would be possible
with ether tvpes of gear

n



CITEQEN TEARS (RATIO & 11 eijipljed o
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SINGLE RATIO Ia |

One set 2000 HP
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COMPRESSORS

In gears for driving Compressors. even mare than in
the case of pumps grear strength and durability are
required 0 order 1o successfully withstand shocks, grea
pressures and uneven loads.

The superiority of Citroén Gears 1in these respects
renders them specially sunable for gear-driven Compres.
sors. | he shock and vibranon at the end of compressing
siroke s sufficieni i many cases 1w sinp the teeth of
ordinary gears, especially when the back-lash has been
increased owing to wear.  Wilh Curogn Gears the
absence of back-lash eliminates shocks on the teeth due to
this strain, and the inherent strength and durability of
Cioen Gears 15 sufficient 1o withsiand excessive sudden
pressures of this nature without breakage or wear.

As in the case of almiost every tvpe ol machinery, the
introdhicnion of the electric mator with 15 high speed has
made necessary the provision of high-efficiency silent
gears, so that compressing plants may benefirio the urmaest
extent from the advanages of the electric drive.

Cirrcen Gears here mizet the need in every possible
respect. and, indeed, their advenr has removed all 1he
objections thar formerly existed 1o the use of geanng for
Compressor drives.
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CITROEN GEARS oin
ELECTRICALLY,DRIVEMN

AIR COMPRESSOR 1y

Messrs. BROOM & WADE, Lt

CITROEN GEARS 4n CO, COMFRESSOR by Mussrs d & E HALL, Ll Tee Lhe BREWERY wf
Mesaos TRUMAN, MANBURY. BUXTON & Co., Ltd. 300 HP SINGLE RATIO, 75 1,
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TURBINES

Curoen Cears are extensively used n
confiection with Water Turbines for Hydro
Eleciric insallanons, for spead increasing.

Efficiency is of paramount |mpartance, as
the gears constitute the main drive. the whole
of the power necessary lor the generanen ol
the current passing through the gears,  Citrogn
Gears are second 10 none on the score of
efficiency, and consequently they are excep
tonally suitable for this class al drive

An eleciriciy supply works on which
depends the hahting of & rown, and the opera-
non of e My facrories. most be L-',qulpped with
mactunery that can be relied on 10 give con-
linuous service tor lang periods witlaut atter -
uon from the break-down gang, and hence
the choice of Curogn Gears for transmitimg
power from water lurbines o generalors 1= a
diciaus one, Tor Curoefy Gears are as reliuble
a3 they are etficient



2 pars of 150 HP CITROEN BEVEL CEARS syufliel to Messis JAMES GORDON & Co.
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ELECTRIC
TRACTION

With the adopuon of Eleciric racuon anses the need
for saristactory gearing—a need which 15 in every respect
filled by Ciraen Gears,

Curoen Gears are noiselesss This 1s a particularly
desirable feature, and ensures that quality of quieter runming
claimed for eleciric racuon.  Ordinary gears cannot run
stlently owing (o the high penipheral speeds

Cireén Gears da nat introduce vibration, and hence
the life of the mawor s lengihened, and the services of 1he
repair man are seldom required

Citroen Gears have an elticiency of 98, and as all of
the power required ar the wheels must be ransmined
through the gears, it follows that their adaption results in a
considerable reduction in power consumprion

Reliability and durabiluy are special features of Cirroen
Gears, and hence they are exceptionally suited 1o withstand
the severe working conditions and the excessive wear and
tear 1o which raillway gearing s subject.

Cirroen Gears run for long periods without anention
and the teeth are practically unbreakable

Forthe above reasons, Ciroen Gears have beer adopred
by the Loeschberg, Pams Metropolitan, and other Railways
The gears on the former run silently ar paripheral speeds up
1o 5,000 teet per minute,



CITROEN DOUBLE HERRIMGBOMNE PINIOMN

on ROTOR of “QERLIKON™T MGTOR

gl iy tive ELECTRIC LOCOMOTIVES of the
LOETSCHBERG 1Switzaiundr RAILMVAY
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MOTOR CARS

The quest of the silent car has led 1o the elimnation of
noise in almost every part, leaving the back axle as the chief
grearor af nosse

Every maker is aware of the cantinuous humming sound
produced by strasght cut bevel gears as chiefly used for back
axles. VWhen the brakes are suddenly applied ihis hummirng
changes 10 & rumbling, and shocks and vibrations occur
which are greaily derimemal 1o the lite of the other run-
ning paris of 1he car,

With ithe worm gear back axle. greater silence is.
obiained, and the car drives better —whien new. But there
are nherent defects in the worm gear which can be briefly
summarised as: considerable lass of power due to friction
excessive wear as the result of this friction, irreversibility or
back thrus, specially netceable in running down hill. when
the worm gear acis as a brake, causing loss of power and of
nme, and disiornion of the teeth when the brakes are
wuddenly applied.

Ciroen Gears have no thrust. have an efficiency of
98 1 aive absolutely silem and smooth running . have
ractically no wear | are stronger than ordinary gears: and
eing supplied ready for immedlate use they require no

“fing " or * runming in.”

Thai is why many of the chiel motor car manufacturers
in England and France are making them standard on their
cars,
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For those Engineers wha
have been interesied in the
foregoing inlormarion  and
phatographs, and who wish
to obfain further partculars
regarding Ciroen Gears, we
kave included the following
pages contamning

“ Useful Information”

This secuon will be of
assistance In obtaiming a more
delalled knowledge of our
gears. and will be wuseful
when sending enguiries and
orders.




USEFUL INFORMATION

PITCHES AND SIZES.

One of the main advanitages of Citroen Gears is that the piches are
not standardised. The cutrers we use enable us toimroduce any pitch to
sull a given centre distance, This is why Curoen Gears are equally
satisfactory for every installation in which they are used. because there
15 never a queshion of approximation.

This alse accounts tor the fact that we do not make gears 1o stock
sizes, nor can we Issue Price: Lisis,

Owing to the special narore of our cutters, our pitches are limited
to certainn mapima, which are approximately & for cast ron and gun meal,
and & for steel. On the other hand., we are in no way limited so far as
the maximum 1s concerned

With regard to diameters. our largest machines are capable of dealing
withh wheels up 10 30 i diameter, whilst the widih of face 1s pracucally
unlimited.

The usuyal proportion adopted between puch and width of face
15 as follows-
For Spur Gears the tace should bie at least 34 to 4 pitches wide.
Far Bevel Gears the face should be 21 pitches wide.

MATERIALS.

As Curoen Gears run silentlv ar all speeds, the use of sofr materials
15 fiot hecessary and they are, therefore, always made in hard marterials.
These are Cast Iron, Steel and Gun Metal or Bronze:

We have given our serious attention to the question of materals
used 10 the manufacture of our Gears. and we have resiricted our
sources of supply i such a manner as 10 be certain that we obtain the
very best quality only.

Qur long experience has shown us what are the most suitable steels
for cutters and the method of treaung these so thar we can cut the
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ListFIIL INFORMATION Continued

hardest materials  The following are our usual combinations of marerials
for wheels and pinions
Cast Iron Wheel with Forged Steel or Gun Metal Pinion
Cast Sreel Wheel with Forged Steel Pimon.
Qur Rolling Mill Pinions are made either of Cast Sieel or
Forged Sreel
For our Moor Car Gears we wse hear-trested  Steel

such as BN.D

DOUBLE HERRINGBONE GEARS.

Double Helical Gears should run with the apices of the 1eeth in the
direction in which the load 15 bemng ransmitted. as the pressure is tirst
rransmitted ar the strongest part of the tooth of the
pinion, viz.- the apex. They will last longer in
this way than if run in the opposite direcnian

It tollows, therefore. that if gears are called
upon 1o transmit the same load in both direcnions,
the 1eeth will wear out sooner on one side than
on the other To overcome this, Ciroen Gears
can be made with Double Herringbane teeth with
three sections. which present an apex on both
sides, and thus equalise the wear n reversing
gears

Cirroen Double Herringbone Gears are now
being used 10 a great extent v Winding Engines,
Steering Gears, Relling Mills and other nstallations
recessitaling frequent reversal,

SHROUDED TEETH.

Thanks to our method of cutting we can produce Citroen Gears with
shrouded teeth when consideranons of sirength demand

The shrouds are salid with the teeth, so that maximum strength w
obiained.



USEFUL  INFORMATION —Contimied.

Curoen Gears can be shrouded either ta pitch line or 1o the top of
the teeth

The latter method s adopted in the case of pinions having & small
number of teeth or f the pimon-bore 15 large ax compared with
the diamerer

The shrouding of teeth 1o piich Line is almost always adopted in the
case of Rolling Mill Pinions, and frequently wn Rolling Mill drives and
other transmissions where shocks and heavy pressures are encounered.
(See Rolling Mill Secnion. pages 3510 47 )

PINIONS SOLID WITH SHAFTS.

When using high-rano single-reduction Ciroen Gears, excessive
diameters of the wheels can be avoided by making the pmions solid with
their shafts, thus considerably reducing their size

The minimum diameter of such a privon will generally depend upon
the shaft diameter reguired to transmit the given horsé-power at the
fiven speed.

Our pinpn-shafts are supplied machined 10 our cliemts' specifications.
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USEFLIL  INFORMATION —Candinded

WHEELS IN HALVES.

To suif certain installations and to overcame the difficulues of
iranspon where very large wheels are concerned, Citroen Gears can be
made 1n halves.  In this respeci they have 4 distinet advaniage owver
straight -waothed gears, because the joint in the
riri of Ciiroen Gears has 1the exact shape
of a double helical oth, which causes the
iwo halves 1o nterlock.  Thus the stramn on
the 4assembling bolts, which 15 so prominent
m  siraight-toothed  Spur  Gears. 15 greatly
relieved 1 the case of Ciiroen Gears

In the case of railway wansperr, users
of very large gears will have expenenced
the difficulty 1n obamng special rucks for
gears of large diameter. and many railway
companies will nor even take gears over [0
ifi diameter, on account of the hmus mposed
by bridges and tunnels

Citroenn Gears In halves have n all
cases machined joints and trned and fined bolis and ther erection
offers no difficulty

For the purpose of cuning facilives, our wheels in halves should
preferably have an even number of reeth

RACKS.

Citroenn Gear-cutting machines are adaptable 1o the cutung of Racks
for large Planmg Machires, Tilting Machinery. efe.

Their advantage lies in greatly increased

strength. greater durability, and. last
bur not least, thenr continu-
ous and smooth
The laner Funning
point 1s of great
imporiance 1 Plaming
Machines and other large tools,
where the vibration set up in ordinary
racks 1s very demimental 10 the qualiry of the
woork 1urned out

LT



USEFUL  INFORMATTON — Chanttnured.

ERECTION OF CITROEN GEARS.

In other parss of 1his Album we have demonsirated with whai
accuracy and care Ciroen Gears are manufaciured, and 1t namrally
folloywws that if the grear advaniages which chents have the right 10
expect [rom our gears are 1o be realised. their erecton should be
carried out with egqual care.

The following suggesnons will be of assistance 1o clients who
appreciate this fact.

HINTS COMMON TO SPURS AND BEVELS.

Meshing of the Teeth. The pimien and the wheel should be
meshied rogether according 1o the marks which will be found on one
side of the teeth, viz . tooth No. | on one wheel should drive tooth
No | on the other. The teetly should be engaged withour back-lash,
bur wmming must be avoided

Bearing of the Teeth. The teeth should bear on their whole
length.

Shafts. The shalts must be & good fit in the bores, so that the
wheels will run rrue.

Lubrication. Lubricauen by grease is sulficient lor penipheral
speeds up 10 1,600 feet per miriute. but above this speed 11 is advisable
te pun ‘the gears in ail

HINTS PARTICULAR TO SPUR GEARS

Shafts. Must be level and parallel. It at all possible. they
should be supported by bearings on both sides of wheel and pinion.
The cenire distance should be adiustable:

Teeth. The surface of the teeih must be level

Side Play. End play 1n the shafis should be eliminated, as i
iends 1o rapidly wear the teeth.

HINTS PARTICULAR TO BEVEL GEARS,

Side Thrust. This must be taken up by means of substanual
collars or side-thrust ball bearings, fined righr against the corresponding
bearings. 5o as to allow of ne side play in the shafrs,

Bearings. Whenever possible. bearings should be fitted immedi-
ately behind the wheels. Overhanging of gears should be avorded.

- m



VSEFLYL INFORMATION ( anhmrmﬂ

PACKING.

We do not use packing cases except for small gears and for PIMIOns.
The machined parrs of our large wheels are suitably protected by wood-
woel and siraw plating, even for shipment abread  We find from
experience that owing to the shape of gear wheels this method of packing i1s
preferable to using cases




PARTICULARS REQUIRED FOR
QUOTATIONS

We invite our clients 1o give careful anention to the following
paragraphs, for by so domg their transactions with us will be grearly
facilnared

Under the heading '' Pitches and Sizes ™ on page 57, we have given
the reason why we carry no siock and have no price lisis,  After 14 years
experienice \n the exclusive manulaciure of Citroen Gears for all purposes,
we are fully aware of the requiremens in every case  For this reason we
sirongly recommend our clients, whenever possible to leave us a free hand
In our proposals tor Citrogn Gears, whulst giving us as much (nformation as
possible regarding the drive they have under consideration.

In this respect we draw our clients” atention to the fact that the
formulee used 1y the caleulanon of the proportions of Citroén Gears vary
accarding to the narure of the drive, which shows how essental ir 1s. when
sending us their enquiries. that our clients should always mention for whar
purpose the gears are wanted

With regard 1o the material 1o be used for the gears. this also should
preferably be lefi 1o our judgment, as i1 does net only depend upon the
nature of the drive. but alse upon the advisability of having well-proportioned
pears

We are aware that we are often called upon to quore [or gears
which are 10 replace exisung ones. In such cases we are always glad to
know the sizes and proportions of the existing gears, but here agam the
nature of the drive and full particulars should be given us, if 4 suitable and
economical proposal is to be expecred

Apart from the Nature of the Drive, we invariably require the
following paruculars

The Horse-power (both normal and maximum in the case of varable loads).

The Number of Revolutions and Ratio. W ith regard 1o the latter, our
clients should bear in mind that it is very often possible 1o use a single
ser of high-rano Ciwoen Gears, where a double-reduction ordinary
gear would be necessary
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The Centre Distance (il fixed). If the cenire distance 15 In no way
fimited. our clients are recommended to leave us entirely free Lo

determine 1t ourselves.

The Bores. Although during the enguiry stage an installauon may not be
sufficiently definite for the exact bore of wheels and pinions to be
decided, yel an approximation is desirable, as the bores may play an
important part in the calculation of our gears.  This refers particularly
1o the pinion, the bore of which may complerely govern the sizes and
proportions ol the whole of the gears.

Arrangement of Drive. [ s advisable that we should know how it 1s
interrded ta Fit our gears, or. in cases where our gears are 1o replace
others, how the old ones were fitted, and for this purpose it would be
of great assistance Il chients would send us drawimgs showmg how
ihe gears are erected. Qur esipertence v this respect 15 always ar
the disposal of our cliens. and i faced with installations which are
not quite satistactory, we will gladly advise as 1o alieranons, or, if ne
alterations are possible, we should design our gears i such a manner
as to obtain the best possible resulis under existing condinons.

w
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PARTICULARS REQUIRED FOR
ORDERS.

When sending us their official orders, our clients are requested to
supply us with the fellowang information |

I. The exacr sizes of the bores, Fer these; accurately machined gauges
should be sent us as soon as possible.  (See further remarks below.)

2. The number and sizes of keyways.

3. A skeich showing the direciion of rowuen and also showing the side
from which the keys are ta be driven

GAUGES.

With regard to the above-mentioned Gauges for the bores, we
cannof too sirongly emphasise the necessity of these being of the greatest
accuracy. In fact, it would not be possible to abtain the lugh efficiency,
the silent running. and the long life which we claim for our gears, unless
they run perfectly true on their shalts, and the lanter condition can only be
achieved by the we of perfect gauges

We illustrate above the wpe of gauge which we have found most
suifable for this purpose and which we have theretore standardised in our
works | of all gauges semt us by our clients, duplicates are made by us for
future reference, and they are made of this type, which we cansider more
reliable in use than gauges of the pin type.

It will therefore be 1o the advaniage of all paries if our clients wall
supply us with gauges as illustraied.

ot
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TERMS AND GUARANTEES.

ORDERS.

Orders are only put in hand o receipt of official arder contaming
full informanon (See page 65),

GUARANTEE.

All our gears are covered by a wwelve (12) maonths guaraniee
against faulty matenal, workmanship and consirucion, and we under-
take 1o replace or make good all gears found defective [or any of these
reasons. Qur gearantee is; however strictly conlined (o the gears
themselves and on no account do we undertake contingent habylity.

DELIVERIES.

Our delvery period starts from the date on which we are in
possession of full parnculars enabling us 1@ pur orders in hand, In cases
where manufacturing drawings must be submitted far approval the
delivery period will take effect from the daie on which cur drawings
have received approval. The delivery period termimates on ilie day of
despatch from our Warks.

It s our aim 10 supply our goads within the promised period. bug
we do not undertake any responsibility for lale deliveries, ner do we
accept orders containing & penalty clause for late delivery.

Delays caused through strikes, faulty castings and other cases of
Sorce majeure will an no accourit ustify the cancellunon of an order

All goods are forwarded at clierit's risk, even if sent carriage paid
PACKING

We make no charge for packing enher for Home or Export
Orders (see page 02)

PAYMENTS.

Our accounts for home orders are payable ar end of menth

follawing delivery, less: 24% cash discount. Overdue sccourits are
strictly nert,

For export orders, payments are to be made cash against shipping
documents

REPRESENTATIVES,

Arrangements etitered into. by our representatives will become
binding only after aur official aCceprance,

g -
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