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Technical and Bibliographic Notes/Notes techniques et bibliographiques

The Institute has attempted to obtain the best
original copy available for filming. Features of this
copy which may be bibliographically unique,
which may alter any of the ittiages in the
reproduction, ot which may significaiUly change
the usual method of filming, are checked below.

n Coloured covers/
Couverture da couieur

Covers damaged/
Couverture endommagie

Covers restored and/or laminated/
Couverture rsstaurie et/ou pelliculde

Cover title missing/
Le titre de couverture manque

Coloured maps/
Cartes gdographiques en couieur

Coloured ink (i.e. other than blue or black)/
Encre de couieur (i.e. autre que bleue ou noire)

Coloured plates and/or illustrations/
Planches et/ou illustrations en couieur

Bound with other material/
Relii avec d'autras documents

Tight binding may cause shadows or distortion
along interior margin/
La re liure serree peut causer de I'ombre ou de la

distorsion le long de la marge interieu/e

Blank .leaves added during restoration may
appear within the text. Whenever oossible, these
have been omitted from filming/
II se peut que certaines pages blanches ajouties
lors dune restauration apparaissent dans le texte,
mais, lorsque cela itait possible, ces pages n'ont
pas M filmdes.

n
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L'Iristitut a microfilm* le meilleur exemplaire
qu'il lui a ete possible de ss procurer. Les details
de cet exemplaire qui sont peut-dtre uniques du
point de vue bibliographique, qui peuvent modifier
une image reproduite, ou qui peuvent exiger une
modification dans la m^thode normale de filmage
sont indiquds ci-dessous.

I ~^ Coloured pages/
Pages da couieur

Pages damaged/
Pages endommagdes

Pages restored and/oe
Pages restaur^es et/ou pelliculdes

Pages discoloured, stainnd or foxei
Pages ddcoloree?, tachetdes ou piquees

Pages detached/
Pages ddtachees

Showthrough/
Transparence

Quality of prir

Quality indgale de I'impression

Includes supplementary materia
Comprend du materiel supplementaire

Only edition available/

Seule Edition disponible

r~7| Pages damaged/

J

I
Pages restored and/or laminated/

I

/l Pages discoloured, stainnd or foxed/

I I

Pages detached/

ryi Showthrough/

I I

Quality of print varies/

I

I Includes supplementary material/

rn Only edition available/

n Pages wholly or partially obscured by errata
slips, tissues, etc., have been refilmed to
ensure the best possible image/
Les pages totalement ou partiellement
obscurcies par un feuillet d'errata. une pelure,
etc., ont 6t6 film^es A nouveau de facon a
obtenir la meilleure image possible.
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Commentaires suppldmentaires;
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The copy filmed here has been reproduced thanks
to the generosity of:

Liijrary of the Public

Archives of Canada

The images appearing here are the best quality
possible considering the condition and legibility
of the original copy and in keeping with the
filming contract specifications.

Original copies in printed paper covers are filmed
beginning with the front cover and ending on
the last page with a printed or illustrated impres-
sion, or the back cover when appropriate. All
other original copies are filmed beginning on the
first page with a printed or illustrated Impres-
sion, and ending on the last page with a printed
or illustrated impression.

The last recorded frame on each microfiche
shall contain the symbol -^ (meaning "CON-
TINUED"), or the symbol V (meaning "END"),
whichever applies.

Maps, plates, charts, etc., may be filmed at
different reduction ratios. Those too large to be
er.tirely included in one exposure are filmed
beginning in the upper left hand corner, left to
right and top to bottom, as many frames as
required. The following diagrams illustrate the
method:

L'exemplaire film^ fut reproduit grAce A la

g6n6rosit6 de:

La bibliothdque des Archives
publiques du Canada

Les Images suivantes ont M6 reproduites avec le
plus grand soin, compte tenu de la condition et
de la nettet6 de l'exemplaire film6, et en
conformity avec les conditions du contrat de
filmage.

Les exemplaires originaux dont la couverture en
papier est imprimie sont filmds en commen^ant
par le premier plat et en terminant soit par la

dernldre page qui comporte une empreinte
d'Impression ou d'illustration, soit par le second
plat, salon le cas. Tous les autres exemplaires
originaux sont film^s en commenpant par la

premidre page qui comporte une empreinte
d'Impression ou d'illustration et en terminant par
la dernidre page qui comporte une telle

empreinte.

Un des symboles suivants apparaitra sur la

dernidre image de cheque microfiche, selon le

cas: le symbols —^ signifie "A SUIVRE ", le

symbols V signifie "FIN".

Les cartes, planches, tableaux, etc., peuvent dtre
film6s d des taux de reduction diffdrents.
Lorsque le document est trop grand pour dtre
reproduit en un seul cliche, il est filmd d partir
de I'angle sup6rieur gauche, de gauche d droite,
et de haut en bas, en prenant le nombre
d'images ndcessaire. Les diagrammes suivants
illustrent la mdthode.
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BUCHANAN'S PATENT DETENT
FOR STOPPING THE PAPER BARREL OF STEAM-ENGINE INDICATORS.

SECURED BY LETTERS PATENT, Dated 9th May, 1887,

DIRECTIONS FOR WORKING THE DETENT.
OIX the Indicator to the engine, then pull out the cord of the paper drum to its full extent, the pawl of the

Detent being in gear, then take the cord from the engine and connect it to the cord of the Indicator, adjust
the cord with the cord-adjuster until the engine pulls upon the Indicator at each stroke, the paper drum

can now be set in motion and stopped by pushing the spring of Detent up or down.
Sometimes a litde elastic may be used to keep the cord always in position upon the pulley of the paper drum.
N.B.—As the pressure on the end of pawl must be removed before the pawl will fly out of gear, it may be

necessary, if the Indicator has been standing, to give the cord a little additional tightening by touching 'it with the
finger for an instant.

SOLE :aff-A.]SrXTFwA.OTXJHE!RS:

M^NM^:
75 ROBERTSON STREET, GLASGOW.

I>

RICHARD'S STEAM ENGINE INDICATORS WITH PATENT DETENT,

fj-

For High Pressure Triple-Expansion Engines.

THE SPRINGS ARE MADE TO SCALES AS FOLLOWS;
j^-incli on the scale represents

j^ j
I -lb. pressure on the square

inch.
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Indicator, with One Spring and Scale,

Extra Spring and Scale,

„ Extra Paper Cylinder Spring, ...

Metallic Paper,

Extra Cock, with Cap,

Arrangement for Oscillating Engines,

Rfducinc. Gear, for reducing the Stroke of the Engine down to that of the Indicator,

Extra Siroke, ...

-f- 100

+ 125

+ '5°

+ '75

-f- 200

-t- 230

+ 250
+ 320
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Buchanan's Patent Steam Engine Indicators,

For High Pressure and Triple-Expansion Engines,

WITH PATENT DETENT.

(SECURED BY LETTERS PATENT, No. 5713.)

/

A FEW TESTIMONIALS.

Messrs. Hannan & Buchanan,

75 KoHERTsoN Street.
Lanefiei.d House,

(Ji.asco'.v, 22nd June, li>S7.

Dear Sirs,—In reply to yours of 21st June, we beg to state that the gauges you have supphed for

H.M.S. "Austraha" and "Galatea" have given us entire satisfaction. We have also fitted your gauges to a

large number of merchant steamers, and in every case we have been pleased.

Yours truly,

Messrs. Hannan «S: Buchanan.

Pro R. NAPIER & SONS,
Bruce Harman.

Donaldson Line ok Steamerf,

165 St. N'lNCENT Street, fJi.AsiJow.

Dear Sirs,—In reply to yours regarding your Patent Richard's Indicator, which we have had in use in

our S.S. "Alcides" for the last sixteen months, I am pleased to say that it has given every satisfaction.

^
A. BLAIR, Superintending Engineer.

Messrs. Hannan iV BtTciiANAN.

Perseverance Iron Works,
Tenuleton, Near .Manchester.

(iENiLKMKN,—We havc one of your Indicators for our Higii Pressure Engine, and are pleased to say it

gives every satisfaction.

MAVBURY, MARSTON & SHARP.



Messrs. Hannan & Buchanan.

Harbouk Knimnk Works,
I'ORTMAN Street, Kinninc. I'ark,

(Jlasoow, Vth Aii^'iist, 1SS7.

Dear Sirs,—We are so pleased with the efficiency of your new patent Indicator that we will be obliged
if you will, at your earliest convenience, send us another for i6o-lbs. working pressure, with two extra springs,

iV and jV-

We are.

Yours truly,

^fessrs. Hannan & Buchanan.

MUIR & HOUSTON.

"State" Steamsihi' Works,
Plantation Quay, Kast tiovAN.

Dear Sirs,—The Engine Indicators, to which you fitted your patent steam piston, has given every satisfaction

since, and has been regulaily used for 150-lb. steam, and can recommend it with confidence.

Yours faithfully.

GEORGE M'FARLANE, Superfntending Engineer.

Messrs. Hannan iS: Buchanan.
Naval Architects, Consultinc Marine Engineers and Surveyors,

30 Great St. Helens, London, E.G.

Dear Sirs,—We have used your Patent Indicators for High Pressure and with Triple-Expansion Engines
for the last two years, and have been entirely satisfied in all respects with the Indicators. We find we get

good and accurate diagrams with them, which have enabled us promptly to detect faults not shown in the
diagrams taken by other Indicators.

We are, Dear Sirs,

Faithfully yours,

LINDSAY & CO.

Messrs. Hannan & Buchanan.
kosAMAND Woollen Gov.,

AlMONT, Ga ADA.

Gentlemen,—In reply to your enquiry, your instrument is a good serviceable adjunct to the Engine-Room.
From our main engine, making 65 revolutions per minute, we get a splendid card.

I have the pleasure to remain. Gentlemen,

Yours truly,

JOHN R. BARRI,
Pro RosAMAND Woollen Co.

Messrs. Hannan & Buchanan.
But/. I'aI'Mehl,

Engineers and Shipruilders, St. Petersburch.

Gi;nti,i:mf,n,—We are quite satisfied with the Indicator delivered by you: it has proved correct. We find

your price also moderate. Wishing you success.

I remain. Gentlemen,

Yours truly,

THOMAS EA1,ES,
Engineer of ttnti and Papmehl.



CARE AND USE OF THE INDICATOR
> I ! a M I I

p tak.ng the mstrument apart f„r dc-aning, the pieces should l,e laid down in full view un a sheet of paper

tLT 1.' 'T T "' '""'• '""' ^"""''^^ '''' •"^^"""^'"'
'-^ thoroughly dried, wiped clean and I r gh nd

shoud iJl ":f r "'''"'' ''^' '""" "^^'^'^ '' ""• ''^ -' -d the' better wor'k it will do. ' h 'rks

n Id Iv h' \ \
'"\ '' '" ''^' ^""^ ^'^"^^'-' "" ^'^^- '^"'-' '-^^"-'"^ "-> ^- easily pi<-k d Id.nd cd b) t e paper-l,arrel and mner-drum. When its cylinder is too hot to touch, sponge is better than waste

nsancc but small fibres are apt to get m the pivots and interfere with their lubrication and free action Oil

t'r so. ZJ T ir 'T '^"'""' '' ^'"'^' ^" ""''' '" ^"' ^'"'""-''^ "»' 'f ^he Indicator has been laida fo, some tu k-. n takmg diagrams from new engines, care should be taken that all the core sand andon fdmgs are deared out from the ports and cylinders, otherwise it will be impossible to take a diagram

m f^ t th"'^'"; '^
'" '" ^^'""'^'^ "' ^"'''^'^^"^- ^'"^ '"'-"^'^ -^^'"^ -'^h this grit will do modamage to the mstrunient tlian years of working with dean cylinders.

SOLE MANUFACTURERS

HANNAN & BUCHANAN,
75 ROBERTSON STREET, GLASGOW.

Buchanan's Patent Steam Engine Indicator for High Pressure or Triple-Expansion Engines,

BUCHANAN'S PATENT STEAM ENGINE INDICATOR,
Buchanan's Patent Gauge for High Pressure Steam.

For Quick-Speed Engines, such as Torpedo Boats, Steam Uunches, Steam Yachts, Locomotives, dc.

RICHARD'S IMPROVED PATENT INDICATOR.
BOURDON'S PATENT PRESSURE, VACUUM, AND COMPOUND GAUGES.

ENGINE COUNTERS, ENGINE TELEGRAPHS.
Reducing Gear for Indicating Engines, Salinometers, Thermometers, English Lever Marine

Clocks, Organ Steam Whistles, Harding's Patent Engine Counters, &c.

MTyLAI.X.ICJ I'AI^ICK AT.WAYS OlST STOC^K.

REPAIRS PROMPTLY EXECUTED.




