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82, ¢ THE SHIPBUILDER.

. about 850 feet.
about 750 feet.
6ft. 9in. wide.
6ft. 3i i

Length of standing ways

Length of sliding ways

Standing ways, of oak

Sliding ways, of pitch pine .

Pressure per sq. ft. of bearing surface

Declivity of ways, §in. per foot for forward half length,
increasing to 3in. per foot for the remainder.

ArrER the launch, the Olympic
was moored at the new deep-
water wharf belonging to the
Belfast Harbour Authorities.
and a commencement was made with the work of
fitting the propelling machinery on board. The

Completion of
the “Olympie.”

Fig. 28.—Last Frame of the *Olympic” being Raised. (20th November, 1909.)

Quantity of lubricants used :i—

Tallow ... eiven 15 tons,
Tallow an 5 tons.
Soft soap .. 3 tons.

. 62 seconds.

Maximum velocity ... .... 12} knots per hour,

Drags, 3 anchors each side and 80 tons cable, all dis-
posed in the bed of ‘the river.

200-ton floating crane belonging to the builders
was employed for the purpose, and may be seen
putting a boiler on board in Fig, 41. This crane,
which is one of the largest floating cranes in
existence, can lift a weight of 150 tons to a beight
of 149ft. at a radius of 100ft. with a list offonly
4 degrees ; while the small hook can lift 50 tons
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PASSENGER ACCOMMODATION. 95

Olympic and Titanic. Access from one deck to
another is obtained by means of the grand stair-
case and also by an electric elevator, which is an
innovation. The public rooms include a large
dining saloon, smoking room and library. Indeed,
as in the case of the first-class, everything has

This staircase is one of the features of the ship,
as it extends through seven decks and has an
electric elevator incorporated in the centre which
serves six decks. The after staircase, with its
entrance halls, is also panelled in oak and extends
through five decks.

Fig. 107.—First-class Single-berth Stateroom on A Deck.

been done to make the accommodation superior
to anything previously seen afloat.

Tue second-class forward
grand entrances and stair-
case (Fig. 112) are hand-
somely panelled in oak.

Second-class
Grand Entrances
and Staircases.

THE second-class dining saloon
(Fig. 113) is situated on the
saloon deck just abaft the
kitchens. Tt is T1ft. long and
extends the full width of the ship. The style of
decoration adopted is early English, carried out

Second-class
Dining Saloon.
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of channel scction 10in. decp amidships, the
largest being 92ft. long and weighing 1} ton
The beams are connected to the frames by bracket
knees. The transverse strength is also main-
tained by the watertight bulkheads, of which
there are fifteen in all, aud a number of non-
watertight bulkheads forming the cross bunker
ends. The decks have a camber of 3 inches.
The beams of the bridge, shelter, saloon, and
upper decks amidships are supported by four
longitudinal girders, which are in turn carried by

Fig. 17.

solid round pillars spaced 9ft. apart. Below the
middle deck in the boiler rooms round pillars are
also adopted, 9ft. apart, in conjunction with
strong beams carried across at the lower deck
level in way of cach web frame. In the case of
the inner rows the pillars are spaced out so that
they do not interfere with the working passage.
In the engine rooms and holds the pillars below
-the middle deck are wide spaced and of circular
built section, the deck girders being increased in
strength to suit the longer span. ~ As the ship gets

SHIPBUILDER.

narrower at the ends the number of rows of pillars
is reduced.

Bilge keels 25in. deep, as shown on the section
in Fig, 14, are fitted for about 300ft. of the vessel’s
length amidships, to minimise rolling in a seaway.

The two decks forming the superstructure of
cach ship and the navigating bridge are built to
ensure a high degree of rigidity. At the sides
they are supported on built-up frames in line with
the hull frames, but at wider intervals. The deck-
houses are specially stiffencd by channel section

Arrangement of Stern Castings.

steel fitted in the frame work ; and where, as on
the boat deck, the public rooms pierce the deck,
heavy brackets are introduced to increase the
resistance to racking forces when the ship is
steaming through a heavy seaway. The boat and
promenade decks are increased to 94ft. wide, to
enlarge the promenade space. All exposed decks
are sheathed with wood, but inside deckhousse
and on all decks not exposed to the weather
Harding’s Litosilo is adopted as the d :
ing. This Litosilo was supplied by M
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Mr. J. Bruce Ismay.
hairman and Managing Director of the White Star Line.)
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which has been so marked during the past few

_ years.s The maximum possible dimensions of a
new vessel depend upon the dock and harbour

. accommodation available when the ship is com-
pleted ; and it is for this reason that Lord Pirie,
among otters, has devoted so much time and
energy to the question of increased dock and
harbour facilities.

Reverting to the subject of speed, high speed
is a very costly requirement, not only owing to
the great initial cost of the propelling machinery
and the heavy cost of fuel on service, but also on
account of the necessary fineness of the ship,
which limits the earning power as regards cargo-
carrying and the extent of passenger accommoda-

THE SHIPBUILDER.

in the fastest ship on the Atlantic, he will have
many compensating advantages as regards in-
creased comfort at sea and the greater extent
and variety of the accommodation provided.
Other matters which require the careful con-
sideration of the designer are the problems of
strength, stability, and behaviour at sea. The
subject of the strength of an Atlantic liner was
ably dealt with by Professor J. Meuwissen in a
former special number of The Shipbuilder* and
those interested in the technical aspect of the
question are referred to that article. As regards
stability, while the metacentric height must be
sufficient to prevent the vessel taking an un-
pleasant list when subjected to a beam wind, it

tion. In a high-speed Atlantic liner, the diffi- should be kept within moderate limits to ensure
Tasre T.—LARGE ArnaNtic LiNers.
I T
Name. Builders. Date. [Length,| Beam. | Depth. | Draught | | ispince] Gross | Engines | 110 [ Speea.
ment. | Tonnage
Ft. |Ft. in.[Ft. in.Ft. In. Tons. Knots.
Great Eastern .| Scott Russell 1858 | 680 |83 0 |57 6 | 25 6 | 27000 | 24360 Pad.&Sc. 7650 | 14'5
Paris and New Yori Clydebank Works | 1888 | 528 | 63 0 |41 10| 23 0 | 13000 | 10499 | Recipg. | 20600 | 21°8
Teutonic and Majestie.| Harland & Wolff | 1890 | 565 | 57 6 | 42 2 | 22 0 | 12000 | 9686 Do. | 19500 21 0
Piirst Bismarck ~| Vulean Co., Stettin| 1891 | 503 | 57 3 | 38 0 |22 6| 10200 | 8000  Do. | 16412
Campania and Lucania| Fairfield Co. 1893 | 600 | 650 | 41 6 | 23 0 | 18000 | 12500 Do. 30000
St. Louis and St. Paul..| Cramp, Phil.,U.S.A| 1895 | 536 | 63 0 | 42 0 [ 26 0 | 16000 | 11629 ~ Do. | 18000
Kaiser Wilhelm der | Vulcan Co., Stettin| 1897 | 625 | 66 0 | 43 0 | 28 0 | 20880 | 14349 ~ Do. | 30000
Grosse

Oceanic .| Harland & Wolff | 1899 | 685 | 68 5| 49 0 | 32 6 | 28500 | 17274 ~ Do. | 27000
Deutschland .| Vulean Co., Stettin| 1900 | 6629 67 0 | 44 0 | 29 0 23620 | 16502~ Do. | 36000
Kronprinz Wilhelm . Do. 1901 66302 66 0 | 43 0 [ 29 0 21300 | 14908 ~ Do. | 36060
Kaiser Wilhelm I1I. Do. 1903 | 678 | 72 0 | 52 6 (29 0 | 26000 | 19361 = Do. | 38000
La Provence... .. Chantiers de Pen-| 1906 | 597 | 64 73 418 [ 26 9 | 19160 | 13750 = Do. | 30000

hoit, St. Nazaire | | |
Kronprinzessin Cecilie | Vulcan Co., Stettin| 1907 | 678 | 72 0 0 26000 | 19400 | Do. | 38000
Adriatic .| Harland & Wolff \ 1907 | 709 |75 6 F 40790 | 24541 | Do. 16000
Lusitania .| Clydebank Works | 1907 | 760 | 88 0 | 44060 | 30822 |Turbines| 70000
Mauretania ... .| Swan, Hunter, & | 1907 | 760 |88 0 | 44640 | 31938 |~ Do. 70000

Wigham Richard- | |

son, Ld. | |
La France .| Chantiers de Pen-| 1911 | 685 | 75 5 |52 10| 29 6 | 27000 | 23000 Do. 45000 | 235

hoit, St. Nazaire
Olympic and Titanic...| Harland & Wolff | 1911 | 850 | 92 0 | 64 3 | 60000 | 45000 RFcipg.& 46000 | 21

| Turbine

e e
designer is handicapped by the limited draught
of water available at the terminal ports, and very
careful consideration has to be given to the
question of weight, any saving which can be
effected being of great value. If, on the other
hand, a more moderate speed is aimed at, the
problem of weight is much simplified, as the
vessel can be built to a fuller model and.a greater
displacement secured, without exceeding the
draught available. It has been the custom of the
White Star Line to strive for pre-eminence in
passenger accommodation in conjunction with
a speed which can be obtained without too great
a sacrifice of cargo capacity, and the Olympic and
Titanic have been designed in accordance with
that policy. Although a passenger on one of
these vessels will not have the honour of crossing

easy ro\lmg in a seaway. Metacentric heights of
from 1ft. 6in. to 2ft. 6. have been found satis-
factory in this respect. Close attention must also
be given to the problems connected with water-
tight subdivision, steering, ventilation, heating,
electrical equipment, and the hundred and one
items which go to make the complete &h!p and
the magnitude of which will be better realized by
the gcneral public from a perusal of the following
pages. Enough has been said, however, to
indicate that the task of the naval architect in
the production of two such vessels as the Olympic
and Titanic is no light one. Indeed the design
and construction of these two magnificent s}nps
would have been beyond the range of possibility
but for the cumulative experience available from
earlier efforts during the past half-century.
*Mauretania ” Number, 1907.
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Fig. 78.—First-class Restaurant.





OEBPS/Images/0148-livre-s-0052-148-kcc.jpg
126

or, if desired, three boats each, have been pro-
vided.  The double-acting system is mnot
altogether new, as it was adopted by another
company some time ago in the case of boats
carried on the poop, but its employment on such
a large scale is a distinct departure. The well-
known principle of the Welin davit is retained
in all its simplicity, with the addition of a slight
segmental increase at the inboard edge of the
quadrant. This modification enables the arm to

Fig. 144.—Receiving Tank for Submarine
Signals.

be swung right inboard so that it may plumb the
inboard boat, and thereby save the time-wasting
operation of shoving and pulling the latter into
position, which has to be done with davits of
the ordinary type.

The arrangement for saving fore and aft deck
space is also worthy of notice. Instead of having
two separate standards between each boat, the
standards are combined in the form of a twin
frame ; see Fig. 143. The latter carries the two
quadrants and all the necessary gear for operating
the forward and after boat at will. The operating
gear is also of an ingenious and interesting nature.
For this purpose a single handle is employed,
driving a small pinion, which is mounted upon a
swing bar. The latter is thrown into or out of
gear by means of a simple eccentric arrangement,
which enables either screw of either davit to be
worked independently of the other.

For hoisting and lowering the boats, four
15-cwt. electric winches have been provided in
the positions shown in Plate ITI. A description

THE SHIPBUILDER.

of these winches, which have been supplied by
the Sunderland Forge and Engineering Co., will
be found in the chapter on the electrical equip-
ment.

TuE compass outfit consists of
four Lord Kelvin’s latest patent
: standard compasses, supplied
by Messrs. Kelvin and James White, Ltd. Two
of these compasses are placed on the captain’s
bridge, one on the docking bridge aft, and one
on an isolated brasswork platform in the centre
of the ship (see Plate IIL.), which is built up
from the boat deck 12ft. above all ironwork and
78t. above the water-line.

Compasses.

ADJACENT to the navigating
bridge are two Lord Kelvin's
patent motor-driven sounding
machines, arranged with spars
to enable soundings to be taken when the ship is

Sounding
Machines.

Fig. 145.—Direction Indicator for
Submarine Signals.

going at a good speed. The design of the
machines is well known, but the latest pattern
embodies an improvement in the form of an
illuminated dial for night use. The illumination
is provided by an electric lamp fitted on the top
of the machine. The arrangement is such that
the dial rotates, and only the figures adjacent to
a pointer on the lamp case are illuminated.
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56 THE

absolute. It is intended to develop about 16,000
shaft horse-power when running at 165 revs. per
minute. No astern turbine has been fitted, as
the centre shaft is put out of action when the
ship is being manceuvred. The turbine, as will
be seen from the illustrations, is of immense size,
its weight complete being no less than 420 tons.
The rotor is 12ft. diameter and 13ft. 8in. long
between the extreme edges of the first and last
ring of blades. Tt consists of steel forgings built
up in the usual way, as illustrated in the photo-
graph of the rotor in the lathe reproduced in Fig.

SHIPBUILDER.

line shafting is 26}in. and tail-end shaft 28}in
diameter with a 12-in. hole through the centre.
The crank shaft for each engine weighs 118 tons,
its massive proportions being shown by Fig. 59,
which illustrates part of a crank shaft in the
lathe. One of the thrust shafts is shown in Fig.
60, from which it will be seen that there are four-
teen collars provided, arranged seven at each
end, with space for an intermediate bearing at
the middle. Each tail shaft has a loose coupling
to facilitate withdrawal outboard for examina-
tion. The turbine shaft is 20}in. diameter, in-

Fig. 56.—Turbine Rotor in the Lathe.

56. The rotor in process of blading is shown in
Fig. 57. The blading is of the Parsons laced
type, with distance pieces at the roots and binding
soldered on the edge. The blades range in length
from 18in. to 254in. The complete rotor has a
weight of about 130 tons. A view of the massive
turbine casing, which is of cast iron, is shown in
Fig. 58. Both hand and motor gear is provided
for turning the turbine when under repair. The
lifting gear for removing the upper half of the
turbine casing is also electrically driven.

THe crank and thrust shafts
for the reciprocating engines
are 27in. diameter with a 9-in.
hole through the centre. The

Shafting and
Propellers.

creased at the tail-end to 22}in., with a 10-in.
hole through the centre throughout.

The plummer blocks for the turbine shaft, of
which there are eleven, are provided with forced
lubrication at a pressure of about 20lb. per sq.
in. The oil gravitates to the bearings from a
tank placed high up on the casing, and of suf-
ficient capacity to hold a ten minutes’ supply.
The oil escaping from the bearings is collected in
two drain tanks placed beneath the engine room
floor, from whence it is pumped back through
filters and coolers to the supply tank. All the
_plummer blocks are also provided with a water-
cooling service.
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PASSENGER ACCOMMODATION. 81

Fig. 85.—One of the Verandahs and Palm Courts.

port side only by a revolving draught-proof door.
Each compartment is 30ft. long by 25ft. wide.
From the plan view of Fig. 83 it will be seen that
the verandahs are completely enclosed on all
sides with the exception of the opemings pro-
vided in the after end for access from the
promenade space.  With this arrangement the
cafés are less liable to draughts and the effects
of inclement weather than is the case with the
wide open-ended cafés adopted in other vessels.
To maintain the impression of sitting in the
open, windows of exceptional size have been pro-
vided, as will be seen from the illustration Fig.
85. The style is Z'reillage of Louis Seize period -
and to create the illusion that the cafés are on
shore, ivy and climbing plants are trained up the
green trelliswork panels; see Fig. 86. The
furnishings consist of numerous little tables,
comfortable cane settees, and armchairs of ele-
gant design.

Tre Turkish baths are situ-
Turkish ated on the middle deck F,
Baths. conveniently adjoining the

main companion-way.  They
include the usual steam, hot, temperate, sham-
pooing, and cooling rooms. There are also
modern electric baths, of which a description will
be found in the chapter dealing with the elec-
trical equipment. The cooling room (Fig. 87) is
in many respects one of the most interesting and
striking rooms in the ship, and is appropriately
Fig. 86.—Corner in one of the Verandahs. decorated in the Arabian style of the seventeenth
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calling receiver is provided at each station, as
well as a visual indicator. The telephone in the
chief engineer’s room is of the cabin type.

The current for operating the system is obtained
from the ship’s lighting circuit, which is reduced
to a pressure suitable for telephonic work by
means of resistances, and the noise of commuta-
tion, inherent in the machine-generated supply,
is eliminated by the introduction of inductance
coils. A standby battery is also provided, and
is introduced in the circuit, should the main
supply fail, by means of an automatic switch.

The internal system provides for intercommu-
nication between a number of cabins through a

119

seeing a lamp glowing corresponding with the
calling station, then connects the calling station
with the station required, thus obviating the
usual delay in communicating with the calling
station and ascertaining the position required.
The current supply is obtained from the lighting
cireuit, as in the case of the navigating telephone
system, and the automatic switch and standby
battery are contained within the exchange
switchboard casing. The telephone sets in each
cabin are of Graham’s intermediate loud-speaking
type (Fig. 137), and comprise a hand set with a
circular metal push and terminal box. At the
majority of the positions the fittings are silver-

LU
i

Ly {Emergescy Key.

Hefeenss o Wiins: L= Lewl Cover

‘Copper el consectors. D2 bywamo Fos

1 =4, Lead Coverct.

C = No. 10 Bare Coppe.

M8k Mrune Flex.
. TL Telphone Leids

[
B=Farth Wi, v

A LRV, Calte.

Fig. 138.—Connections of 13-kw. Marconi Converter Set.

central exchange. The exchange switchboard has
a capacity of 50 lines, the stations connected
being a number of first-class staterooms and also
the rooms of the chief officials and various
service rooms. The switchboard, which is illus-
trated in Fig. 136, is arranged to give a lamp
signal upon a call being made, and in addition to
the usual audible signal a voice call can be given
to the exchange from any station in connection,
so that rapidity of operation is assured. The
user at one of the cabins has simply to pick up
the telephone and say straightaway the station
he wishes to speak to and a loud receiver at the
exchange gives the instruction. The operator,

plated, and at others of polished and lacquered
brass. The witing of the system has been planned
on the most approved principles, and junction
boxes have been introduced so as to facilitate
testing and extension of the installation.

Tn addition to the exchange system, a separate
group of circuits is provided for direct communi-
cation between the following :—

First-class pantry (port) and galley.
First-class pantry (port) and baker’s shop.
First-class pantry (port) and butcher’s shop.
Second-class pantry and baker’s shop.
Second-class pantry and galley.

First-class pantry (statboard) and galley.
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appliance for the modern practice of the confec-
tioner’s art.

The pantries and service rooms, which have
been arranged with a view to obtaining perfect
service of hot and cold food, are situated in close
proximity to the dining saloons which they
serve. There is nothing so annoying as a semi-
cold dinner or luncheon, or the long waits fre-
quently experienced when dining in public places.
There need be no fear of such happenings on the
Olympic or Titanic. Not a single contrivance for
rapid and efficient service has been overlooked.
The fittings include bain-maries, hot closets,

THE SHIPBUILDER.

are also separate pantries attached to the various
smoking rooms, buffets, lounges, parlour suites,
ete.

The third-class galley and pantries adjoin the
after end of the third-class dining saloon on the
middle deck, and are fitted out in a manner which
would have been envied by a first-class chef some
years ago. There is also a large third-class
bakery.

The whole of the cooking apparatus has been
supplied by Messrs. Henry Wilson & Co., Limited,
of Liverpool, than whom no firm has had greater
experience in this class of work.

Fig. 118.—Portion of the Third-class Dining Saloon.

entrée presses, silver coffee apparatus, automatic
egg-boilers, milk scalders, electric hot plates, and
carving tables of the latest design, all carefully
arranged to prevent crowding or confusion among
the waiters. The cold pantries or stillrooms are
also arranged in the most suitable positions to
make the service complete.

A separate kitchen, with its own pantry and
scullery, is provided for the restaurant, and
adjoins the latter on the bridge deck. Access
{from the lower kitchen is obtained by means of
a spiral staircase extending through two decks.
The restaurant kitchen, though not so large as the
main kitchen, is equally well equipped. There

Tre service of plate, which
comprises in all about 10,000
pieces, has been supplied by
the Goldsmiths and Silver-
smiths Co., Ltd., of London, a firm who have had
great experience with the supply of plate to large
hotels. In the case of the Olympic and Titanic
various novel features have been introduced.
One of the largest pieces in the service is a
massive duck press, which forms a most imposing
adjunct. There is also a neat portable spirit
lamp, with a quick-heating flame, for keeping
warm special sauces and making Turkish coffee.
Further novelties are the fruit tymbal and caviar

Service of
Plate.
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THE SHIPBUILDER.

Fig. 63.—One of the Main Circulating Pumps and Engines.
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Passenger JHeecommodation.

ULL advantage has been taken of the great
size of the Olympic and Titanic to pro-
vide passenger accommodation of un-
rivalled extent and magnificence. ~ As will

be-seen from the deck plans reproduced in Plates
IIL., IV. and V., the arrangement has been most
carefully considered from all points of view, and
the excellent result achieved defies improvement.
About 2,440 passengers can be accommodated in
each ship, so that, with her crew of about 860, she
carries a grand total of 3,300 persons. A sum-
mary of the number of passengers of each class
and the rooms provided on the various decks is
given in Table VI. The general scheme of deccra-
tion is similar in both ships; so that, although
our illustrations in this section for the most part
represent the passenger accommodation of the
Olympic, they may also be taken as indicating

the appearance of the public rooms, staterooms,
ete., of the T'itanic when that vessel is completed.
TuE accommodation for first-
class passengers is placed amid-
ships and extends over five
decks, as shown in Plates ITI.
and IV., the promenade (A), bridge (B), shelter
(C), saloon (D), and upper (E) decks. Access from
one deck to another is obtained by means of the
two grand staircases, and other smaller stairways,
and by three electric elevators adjacent to the
forward staircase, which travel from the upper
to the promenade deck. Tbe first-class public
rooms include the dining saloon, reception room.
restaurant, lounge, reading and writing room,
smoking room, and the verandah cafés and palm
courts. Other novel features arc the gymnasium,
squash racket court, Turkish and.electric baths,

First-class
Accommoda-
tion.

TABLE VI

Nosmer o Rooys.

Oneberth. | Twoberth. | Threeberth. | suns e R
|
FIRST-CLASS.
A deck 30 ~ 4 o 42
B 31 34 8 LI R U
a ., 15 62 57 2 310
D, 11 8 30 IO 1T
E 9 | 2 28 2 | 97
96 106 127 4 | 689

If required, 46 single-berth rooms can be converted into two-berth rooms, making the total
number of first-class passengers 735.

Twoberth, | Three-berth. : Fourberth. | Noor
SECOND-CLASS. — —
D deck .. 19 20 | 118
n . 15 19 226
T 19 . 45 218
(G, 23 2 15 112
6 2 129 | 64






OEBPS/Images/0050-livre-s-0052-050-kcc.jpg
THE

1o less than twenty branches being required to
one funnel in the case of boiler rooms 3 and 4.
The branches from adjoining hoiler rooms are
united immediately above the watertight bulk-
head separating the rooms, the bulkhead thus
forming a valuable support to the uptakes and
funnel above. One set of uptakes is shown in
Fig. 46 and well illustrates their numerous
ramifications. The four funnels have an elliptical
cross section and measure 24£¢. 6in. by 19ft. Oin.
Their average height above the level of the
furnace bars is 150ft. A striking photograph of
the last funnel of the Olympic leaving the shops is
reproduced in Fig. 47,

PROPELLING MACHINERY. ¥ 47

an arrangement which reduces the amount of
handling of the fuel for each boiler to a minimum.
A further advantage of the bunker arrangement
is that no watertight doors are required in the
bunker ends, as each set of boilers has the neces-
sary coal supply provided in the same watertight
compartment, the watertight bulkheads dividing
the boiler rooms being placed at the centre of the
cross bunkers.

THE arrangements for ~dis-
charging ashes on each of the
two new White Star liners con-
sists of ten See’s ash ejectors,
of which there are two in each large boiler

Ash Hoists
and Ejectors.

Fig. 46.—Set of Boiler Uptakes.

Tup arrangements in the Olym-
pic and Tatanic for loading and
storing coal and feeding the
coal to the stokeholds are the
result of great experience. The bunkers consist
of a ’tween deck space. on each side of the ship
between the lower and middle decks, into which
the coal is first shipped and from thence dis-
tributed into the cross bunkers extending the full
width of the vessel in each boiler room. The
stokers obtain the coal from doors in the cross
bunker end bulkheads at the stokehold level
immediately opposite the furnaces (sce Plate VL.),

Bunker
Arrangements.

room, placed as shown on Plate VI. The ash
ejectors are worked by the large duplex feed
pumps, placed in a separate room adjoining
each boiler room. One of the See’s ash ejectors
is shown on the right-hand section of Fig. 44.
The ashes are discharged by shovelling them
into the hopper placed on the stokehold floor,
whence they are drawn down by the rush of air
to a water jet which is being discharged through
the long inclined pipe shown, at a pressure of
about 150 lb., the jet being maintained by. the
pump already referred to. The water jet carries
the ashes up the inclined pipe till, at the upper
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Harland and Wolf’s special design, of massive
construction, as will be seen from Fig. 21, and
are protected with oil cataracts goveriing the
closing speed.. Bach door is held in the open
position by a suitable friction cluteh, which can
be instanily released by means of a powerful
clectro-magnet controlled from the captain’s
bridge, so that in the event of accident, or at
any time when it may be considered advisable,

the doors opening into that compartment if they
have not already been dropped by those in charge
of the vessel.

A ladder or escape is provided in eacl boiler
room, engine room, aud similar watertight com-
partment in order that the closing of the doors
at any time shall not imprison the men working
inside, but the risk of this happening is lessened .
by electric bells placed in the vicinity of each

Fig. 21.—Double Cylinder Watertight Door.

the captain can, by simply moving an electric
switch, instantly close-the doors throughout and
make the vessel practically unsinkable.  Each
door can also be closed from below by operating
a lever fitted in connection with the friction
cluteh. As a further precaution floats are pro-
vided beneath the floor level, which, in the event
of water accidentally entering any of the com-
partiments, automatically lift and thereby close

door, which ring prior to their closing and thus
give warning to those below.
A couE

EMENT was made

Building with the laying of the keel of
Stages of the e Olympic on the 16th De-
Olympic.”

cember, 1908. The progress
made by the lst January, 1909, is shown in Fig.
92, The next photograph (Fig. 23), taken on
the 18th Fobruary, 1909, shows the flat keel and
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Fig. 35. The Stern of the *Olympic;” immediately before
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with cranes over No. 1 slip; a gantry of the
Brown electric type between Nos. 5 and 6 slips
on the other side of the yard (see Fig. 8),
which has been in successful operation for some
years; and revolving jib cranes, mounted on
steel derrick pillars, between berths Nos. 7, 8,
and 9.

Electric power and light are
supplied to the whole of the
works from the firm’s own
magnificent power station, which has a capacity
of no less than 4,000 kilowatts and close upon
7,000 indicated horse-power, the connected motor
load exceeding 10,000 horse-power, while for arc
lighting alone 1,500 additional horse-power is
required. In order to deal with the ironwork
of the largest vessels, the platers’ shed (Fig. 9),
adjoining slips Nos. 2 and 3, was largely re-
modelled and equipped with the most up-to-date
machines while the slips were under re-construc-
tion, and here most of the ironwork of the
Olympic and Titanic has been prepared. The
mould loft, in which the sections of a vessel are
laid down to full size and moulds prepared for
the workmen, is illustrated by Fig. 10.

Workshops.

In joinerwork—one of the most important
items in a- large passenger vessel— Messrs.
Harland & Wolff stand unsurpassed, and possess
admirable facilities for dealing with all classes of
vessels. The large joiners’ shop is shown in Fig.
11. The same remark regarding facilities also
applies to the engineering section of the works,
which is exceedingly well arranged. One of the
most important shops is the boiler shop (Fig. 12),
which is 820 feet long by 160 feet broad, with a
wing 455 feet long by 90 feet broad. ~Adjoining
the engine works is the quay at which vessels lie
while their machinery is being put on board. In
the case of the Olympic and Titanic, however,
owing to their size, this berth could not be
utilized, and the machinery was put on board
the ships by the 200-ton floating crane owned by
the firm.

Tt will be evident from this brief description
how completely equipped the Queen’s Island
establishment is for dealing with the construc-
tion of the two immense vessels for the White
Star Line.
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_ THE second-class  staterooms
are situated aft, on decks D,
F, and G, but on E deck the
cabins extend "well towards

amidships on the starboard side, as will be seen

from Plate IV. They are hardly inferior to the
first-class ordinary staterooms, except that four
passengers are accommodated in one room
instead of three. As in the first-class, most of

Second-class
Staterooms.

Fig. 114.—Panelling in Second-class Dining
Saloon.

the cabins are arranged on the tandem principle,
which ensures natural light to each cabin. The
rooms are finished in white enamel, and have
mahogany furniture covered with moquette.
The floor covering consists of linoleum tiles.
THE accommodation for third-

(ARSI GTRE class passengers is of a very

a:‘::mm“d"' superior character. The public
rooms are large, airy apart-
ments, suitably furnished and in excellent

positions, and the same may be said with regard
to the third-class staterooms and berths. Third-
class passengers to-day have greater comiforts
provided than had first-class passengers before
the great modern developments in passenger-
carrying, for which the White Star Line has been
largely responsible.

THE SHIPBUILDER.

Tue third-class dining saloon
is_situated amidships on_the
middle deck F. It consists of
two compartments extending
from side to side of the ship for a length of 100ft.,
with seating accommodation for 473 passengers.
The chairs are of special design, as will be seen
from Fig. 118, which shows a portion of the
saloon. The room is well lighted by sidelights
and is finished in white enamel. Adjoining
the after end are the third-class galley and
pantries.

Third-class
Dining Saloon.

Tug third-class general room
is situated aft, inside the poop
on the starboard side, and has
a length of 36ft. and width of
38ft. It is panclled and framed in pine and
finished in white enamel. The furniture is of
teak, and includes a number of settecs, chairs,
and tables, as shown in Fig. 119,

Third-class
General Room.

THE third-class smoking room
Third-class oceupies a corresponding
Smoking Room. position to the general room,

on the port side of the ship,
and is of exactly the same size. It is panelled
and framed in oak, and is a very suitable and
comfortable room. The furniture is of teak and
similar to that in the general room.

THE third-class staterooms are
placed on E, F, and G decks
forward, and on D, E, F, and
G decks aft. They are mostly
arranged for two and four passengers; but in
some rooms six, eight, or ten people can be
accommodated. The provision of such a large
number of two-berth rooms is an innovation, and
should be very popular with this class of passen-
ger. In addition to the staterooms, accommoda-
tion is provided for 164 people in open berths on
G deck forward.

As already mentioned when
describing the first-class state-
rooms, all the lower berths
consist of cot beds in brass, mahogany, and oal,
many of them being 4ft. wide. The brass cot
beds, which have been supplied by Messrs.
Hoskins and Sewell, Limited, of Birmingham, for
both the Olympic and Titanic, are all lacquered
by that firm’s ““ Varnoid ” process, which gives
a lustre and finish to the brass work unequalled
by any other lacquer, and is guaranteed to stand
the action of the sea air and sea water. The same
firm have fitted their “ Tapex ” spring mattresses
to all berths throughout the first and second-class
accommodation, and their *“Orex” spring and
chain mattresses to all berths in the third-class
quarters. They have also supplied the galvanized

Third-class
Staterooms.

Beds.
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Fig. 37.—Forward Cradle and Make-up of Ways.
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WORKING ARRANGEMENTS OF THE SHIPS.

SPECIAL attention has been
devoted by the builders to the
mooring arrangements of the
new vessels. It was realized
that a size of ship had been reached for which the
usual arrangement of two bower anchors was
insufficient, and it was decided to have, in
addition to these, a centre anchor worked by a
wire rope through the extra hawsepipe in the
stem, to which reference has already been made.
The centre anchor, which is illustrated in Fig.
142, weighs 15} tons, and the side anchors each
weigh 73 tons. The cables used in connection
with the side anchors are 33in. diameter and have
a total length of 330 fathoms, weighing in all 96
tons. The anchors are of Hall’s latest improved
type, and, with the cables, have been manu-
factured by Messts.
N. Hingley & Sons,
Ltd., of Netherton,
Dudley. A strongly
built crane is fitted
at the centre-line of
the forecastle deck
for handling the 153-
ton anchor, which is
placed in a well on
the deck immedi-
ately abaft the stem.
The side anchars are
housed in the hawse-
pipes in the usual
manner.

The wire hawser
used in connection
with the centre
anchor is 93in. cir-
cumference and 175
fathoms long, and
has been supplied,
in the case of both
the Olympic and Titanie, by Messrs. Bullivant
and Co., Ltd., of London. These hawsers,
together with the thimbles and splices necessary,
were guaranteed by the makers to withstand a
breaking strain of 280 tons. At the request of
the Board of Trade, one thimble and splice were
tested to destruction at Cardiff in the presence
of their surveyor, with the result that the test
specimen broke near the tail of the splice at a
load of 289 tons.

The introduction of the centre anchor has
necessitated "an addition to the usual Napier
windlass gear in the form of a large grooved drum
for winding the 93-in. hawser mentioned above.
This drum, which is placed on the shelter deck
right forward, is driven through worm gear
by one of the windlass engines. The windlass

Mooring and
Warping
Arrangements.

Fig. 143.—Welin Double-acting Boat Davits.

125

drums, or cable holders, for winding the cables
are placed on the forecastle deck, as shown in
Plate IV. and in the view of the forecastle deck
given in Fig. 33, page 35. Each drum is mounted
upon a vertical spindle, which is carried down to
the shelter deck. Upon the lower end of each
spindle is keyed a bevel wheel of large diameter,
which is driven by worm gearing from one of the
vertical windlass engines situated under the
forecastle. Clutch-engaging and brake gear has
been fitted and every detail embodied to ensure
the satisfactory working of the cables under all
conditions.

Ample arrangements have been made for
warping the vessel in harbour. The forward gear
for this purpose consists of four capstan drums
placed on the forecastle, and one at a lower level
for handling smaller
ropes. The two
foremost capstan
spindles are driven
by worm and bevel
gearing in a similar
manner to that
adopted in the case
of the windlass
drums. : The same
engines are arranged
to perform either of
these duties, a
system of clutches
enabling the wind-
lass drum to be
thrown out of gear
while the engine is
working the capstan
drums, and wice
versd. The second
pair of capstan
drums  are driven
independently by
vertical engines placed on the shelter deck
beneath them. Similar warping capstans are
installed at the after end of the ship. At this
end there are five drums with four steam engines,
one of which actuates two capstans.

For securing wire hawsers and warps, a large
number of mooring bollards have been provided.
These bollardy are of very large size, as will be
seen in the view of the forecastle deck, Fig. 33,
referred to above.

THE lifeboats, which are 30ft.
long, are placed on the boat
deck, as shown in Plate TV,
The davits are of the Welin
double-acting type manufactured by the Welin
Davit and Engineering Co., Ltd., of London.
Sixteen sets, specially designed for handling two

Boats and
Davits.
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Ghe Builders of the “ Olympic”

HE builders of the Olympic and Zitanic,
the celebrated firm of Harland & Wolff,
Limited, have had unrivalled experience
in the construction of large passenger

vessels, and the new White Star liners but add
another triumph to the many which they have
to their credit. Unlike many shipbuilding
firms, Messrs. Harland & Wolff may be termed
builders in the most complete sense of the word.
As in the case of all vessels built by them, not

MUSGRAVE CHANNEL ROAD.

and *“ Gitanie.”

and the sea, known as the Victoria Channel, was
in course of construction. A portion of this
ground was enclosed for a shipyard by the Har-
bour Commissioners in 1847, and was first leased
to the firm of Robert Hickson & Co., who com-
menced to build iron sailing ships there in 1853.
To this firm Mr. (afterwards Sir) Edward James
Harland came’ from the Tyne as manager in
1854, when only twenty-three years of age. At
first he encountered great difficulties both with
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Fig. 3.—

only have they constructed the hulls. of the
Olympic and Titanic, but also their propelling
machinery, while much of the outfit usually sup-
plied by sub-contractors for ships built in other
yards has been manufactured in their own works.
The magnificent shipbuilding
yards and works existing at
Queen’s Tsland to-day afford
little indication of their humble beginning at the
middle of the last century. The site upon which
they stand is in reality artificial land, reclaimed
by the Belfast port authority during the years
1841-6 while the straight cut to Belfast Lough

Early History.

Plan of the Queen’s Island Works.

the workmen and with the financial affairs of the
firm, difficulties which would have daunted a
man less determined; but Mr. Harland was no
ordinary man, and hls personality triumphed
over all obstacles.

In 1859 Mr. Hickson retired, and Mr.
Harland, with the financial assistance of a friend,
Mr. G. C Schwabe, of Liverpool, acquired the
yard on his own account. His first contract was
for three steamers for the Bibby Line, each
270ft. long, by 34ft. wide, by 22ft. 9in. deep, a
large order for those days. Thus commenced a
business connection which has lasted until the
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Tre gymnasium (Fig. 90) is
situated on the boat deck,
immediately abaft the forward
grand entrance, and is provided with all the latest
appliances. It is 44ft. long, by 18ft. wide, by
9ft.’ 6in, high, and is lighted by eight windows of
exceptional size. Here passengers can indulge in
the action of horse-riding, cycling, boat-rowing,
etc., and obtain beneficial exercise, besides
endless amusement. The gymnastic appliances
have been supplied by Messrs. Rossel, Schwarz
and Co., of Wiesbaden.

Gymnasium.

91 and 92. Bach parlour suite consists of one
sitting room, two bedrooms, two wardrobe rooms,
and a private bath and lavatory. Three of the
sitting rooms are illustrated by Figs. 94, 95 and
96. In the case of the sitting room of No. 1
suite, illustrated by Fig. 95, the style is Louis.
Seize, and in No. 3 suite, illustrated by Fig. 96,
the style is Louis Quatorze. A typical bedroom
of the parlour suites is illustrated by Fig. 97,
which shows the bedroom of No. 1 suite adjoining
the sitting room, the style in this case being
Empire.

Fig. 99.—Suite Bedroom, C 63.

THE special staterooms, which

E"dsé‘“:el A are situated on B and C decks
and Special idshi el v
Statebont amidships between the two

grand  staircases (see Plate
1V. and Figs. 91, 92 and 93) have been fitted out
with unparalleled luxury. The different styles
and periods adopted for the internal decoration
of the various rooms include Louis Seize, Empire,
Adams, Italian Renaissance, Louis Quinze, Louis
Quatorze, Georgian, Regence, Queen Anne,
Modern Dutch, and Old Dutch. The most ex-
pensive accommodation is provided by parlour
suites, of which there are four, adjoining the
forward grand entrance, one on each side of the
ship on B and C decks respectively ; see Figs.

Aft of the parlour suites on B and C decks are
twelve suites of rooms, six on each deck. Each
suite consists of three combined bed and sitting
rooms with intercommunication doors, two
wardrobe rooms, and a private bath and lavatory.
The rooms can, of course, be let separately.if
occasion arises for doing so. Typical suite rooms
are shown in Figs. 98, 99, and 101. In addition to
the suite rooms just mentioned, there are on B and
C decks sixteen rooms of equal size and magnifi-
cence, each with a private bathroom and lavatory,
and nine such rooms without special bathrooms.
unless let in conjunction with an adjoining room.
Examples of these rooms are illustrated by Figs.
100, 102, 103, and 104.
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Fig. 24.—Bird’s Eye View of the *Olympic” from Top of Gantry. (I5th April, 1909.)
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new slips was piled throughout and covered with
concrete, in some places as much as 4ft. Gin.
thick, reinforced by a framework of steel. The
floor of the berths is laid at din. per foot de-
clivity.

Over the new slip berths was

ghlpynl‘ﬂ erected the remarkable struc-
rane i i
el ture, illustrated by Figs. 4, 5,

6, & 7, for carrying the cranes
necessary for the economical erection and hy-

P

180 10

LiFTs

Fig. 7.—Section of Gantry over Slips
Nos. 2 and 3.

draulic riveting of such large vessels. It is
difficult to realize the size of this structure from
illustrations only, or indeed when closely in-
specting it from the ground; it is only when

LrTs

looking down on the surrounding buildings from
the topmost girders that its true proportions
become apparent. Tt consists of three rows of
towers spaced 121 feet between the rows, centre
to centre, each row containing eleven towers
spaced 80 feet centre to centre. The towers at
their base are about 21 feet by 9 feet, and are
fixed in solid concrete foundations resting upon
40-feet piles. At their extreme top the towers are
connected by girders across the berths, and at a
lower level by fore and aft girders, which pro-
vide a path for the various cranes. Access to
the upper parts of the structure and ships under
construction is provided by four large electric
lifts. The area covered exceeds 840 feet long by
270 feet wide.

The crane equipment of Nos. 2 and 3 slips
consists of the following:—(1) A central canti-
lever revolving crane, mounted on a girder path
over the centre row of columns, and capable of
lifting three tons at 135 feet, or five tons at 65
feet; (2) ten walking cranes, each lifting five
tons, three being placed on the inside of each of
the outer rows of towers and two on each side
of the centre row of towers; and (3) six travel-
ling frames, three over each berth, each frame
carrying two travelling cranes capable of lifting
ten tons. The total height of the structure from
the ground at slip level to the top of upper crane
is no less than 228 feet. The weight of the entire
structure and equipment is upwards of 6,000
tons.

The remaining crane equipment of the build-
ing berths consists of three travelling gantries

-zc‘-a'q

t

s
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i
H

Fig.

8.-—Section of Gantry

B e

over Slips Nos. 5 and 6.
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Transmitter. Receiver.
Fig. 69.—Boiler Room Telegraph.

Fig. 71.—One Set of Whistles.

in Fig. 71. The three domes are 9in., 15in., and
12in. diameter. The total height from the base
of the branch piece to the top of the centre dome
is 4ft. 23in.,, and the extreme width over the
outer dome is 3ft. 6in. The total weight of the

Regulator. Indicator.

Fig. 70.—Kilroy’s Stoking Indicator.

three domes and branch pieces is about 6cwt.
One set has been fitted on each of the two fore-
most funnels. The whistles are electrically
operated, the officer on the bridge having merely
to close a switch to give the blast, and there is
also an electric time-control arrangement, fitted
on the Willett-Bruce system, whereby the whistles
are automatically blown for 8 to 10 seconds every
minute during thick weather.

Over the reciprocating engine
room is situated theusual light
and air shaft, which extends
above the boat deck and is
surmounted by a large skylight. ~The similar
shaft from the turbine room is surmounted by
the fourth funnel, which is a most valuable
adjunct for ventilating purposes.

The ventilation of the engine rooms is further
assisted by four electrically-driven Sirocco fans,
of which three are placed in the reciprocating
engine room and one in the turbine room. All
are 30in. diameter and of the discharge type. Of
the three fans in the reciprocating engine room,
one is placed in the skylight and supplies air in
the vieinity of the starting platform through a
series of trunks, while the other two are situated
on the port and starboard sides respectively and
ventilate the wings. The single fan in the tur-
bine room is used for ventilating the wings of
that compartment.

Ventilation
of the
Engine Rooms.
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THE restaurant (Fig. 78), situ-
ated on the bridge deck, will
be considered by many com-
petent judges the most enticing apartment in the
vessel. It is 60ft. long and 45ft. wide. The style
of decoration adopted is that of the Louis Seize
period. The room is panelled from floor to ceiling
in beautifully marked French walnut of a delicate
light fawn brown colour, the mouldings and
ornaments being richly carved and gilded. Large
electric light brackets, cast and finely chased in
brass and gilt, and holding candle lamps, are fixed

Restaurant.

THE SHIPBUILDER.

delicately modelled flowers in low relief combine
to form a simple design of trellis in the centre and
garlands in the bays. At various well-selected
points hang clusters of lights ornamented with
chased metal gilt and crystals. The floor is
covered with an elegant pile carpet of Axminster
make, having a non-obtrusive design of the Louis
Seize period. The colour is a delicate vieuz rose
of the shade known as Rose du Barri, in perfect
harmony with the surroundings.

Comfort has been well considered in the
arrangement of the furniture. Small tables have

Fig. 75.—Bay Window in First-class Dining Saloon.

in the centre of the large panels. On the right
of the entrance is a buffet with a marble top of
fleur de péche, supported by panelling and plaster
recalling the design of the wall panels. The room
is well lighted by large bay windows, a distinctive
and novel feature which creates an impression of
spaciousness. The windows are divided into
squares by ornamental metal bars, and are draped
with plain fawn silk curtains having flowered
borders and richly embroidered pelmets. Every
small detail, including even the fastenings and
hinges, has been carried out with due regard to
purity of style. The ceiling is of plaster, in which

been provided to accommodate from two to cight
persons, and crystal standard lamps with rose-
coloured shades illuminate each table. The chairs
have been well studied, and are made in similar
light French walnut to the walls. The woodwork
is carved and finished with a waxed surface. The
upholstery covering is Aubusson tapestry in
quiet tones, representing a treillage of roses. For
convenience of service there are several dumb
waiters encircling the columns and forming part
of the decorative scheme. A bandstand, partly
recessed and raised on a platform, is provided at
the after end. On either side of the bandstand
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Fig. 42. The “Olympic” in Graving Dock. (1st April, 1911.)
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is a carved buffet, the lower portion of which is
used for cutlery and the upper portion for the
silver service, thus completing the necessities for
a well-appointed restaurant to satisfy every
Tequirement.

Tup first-class lounge (Fig. 79)
is situated upon the prome-
nade deck A, and is a noble
apartment in the Louis Quinze style, the details
being taken from the Palace at Versailles. Here
passengers will indulge in reading, conversation,
cards, tea-drinking, and other social intercourse.
The room is furnished as shown in Fig. 80, and
has a length of 59ft., a breadth of 63ft., and a
height of no less than 12ft. 3in. The walls are
«covered with finely carved boiseries in which,

Lounge.

above the general level, which produces a most
pleasing effect in the appearance of the room.
The pure white walls and the light and elegant
furniture will make this essentially a ladies’
room.

T smoking room (Fig. 82) is

Snfoking situated towards the after end
Room. of the promenade deck A, and

is entered from the after main
entrance. It is without doubt the finest apart-

ment of its kind on the ocean. The length is
651t., breadth 63ft., and height 12f¢. 3in.  The

style'is a free adaptation of early Georgian of
about 1720 A.D., and is based upon the decora-
tions pertaining in various old English houses of
that period.

The walls are panelled with the
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Fig. 80.—Plan of First-class Lounge and Reading and Writing Room on A Deck.

without interfering with the symmetry of the
‘whole, the fancy of the carver has shown itself in
ever-varying detail. At oue end is a large fire-
place, and at the other a bookcase from which
‘books can be borrowed.

Abyacut to the lounge is the
reading and writing room
(Fig. 81), which is in the late
Georgian style of about 1770-
80 A.D. The panelling is finished in white, as is
also the ceiling. The room is 41ft. long, 41ft.
wide, and, like the lounge, is 12ft. 3in. high, the
furniture being arranged as shown in Fig, 80.
‘On one side is the great bow window clearly
shown in Fig. 81, from which an uninterrupted
view of the horizon will be obtained. At the
forward end is a large recess, slightly raised

Reading and
Writing Room.

—er—=

finest mahogany, but the characteristic carving
of the Georgian style has been largely replaced
by inlaid work in mother-of-pearl. The arrange-
ment of the furniture is shown in Fig. 83. A
large open fireplace is situated at the after end
of the room, over which is placed a fine painting,

. the work of Mr. Norman Wilkinson, entitled

“The Approach of the New World” Light
enters the room, tempered and softencd, through
large painted windows of remarkable size and
beauty (see Fig. 84), upon which are depicted
landscapes, ancient ships, and other subjects.
A veranpan and palm court
Verandah Cafes (Fig. 85) is situated on each
and side of the deck house im-
Palm Courts.  odiately abaft the smoking
room, with an entrance from the latter on the
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Fig. 130.

Lift.

Fig. 131.—10-cwt. Stores
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dishes, in which the contents are kept cool by an
ice bath when taken from the cold storage and
placed before the passenger.

On the waiting tables are electrically heated
Réchaud stands of the Goldsmiths Company’s
special type. One of the advantages of this
useful Tarticle is that any degree of heat, when
once obtained, can be retained by a very small
consumption of electricity. Another point which
may be mentioned is that all handles, covers,
parts, and fittings are interchangeable, an
arrangement which greatly facilitates cleaning
and general utility.

105

and probably more perfect than any yet
attempted on board ship. Broadly speaking, in
the case of the large third-class compartments,
the principle adopted is to drive in warm air by
means of electrically-driven fans, the air being
distributed in all directions through insulated
trunks. A pleasant temperature is thus main-
tained even n the coldest weather.

The ventilation and heating of the first and
second-class accommodation, on the other hand,
involved more special treatment, as the demands
of the passengers are so varied. For instance, an
American travelling from the Southern States

Fig. 119.—Third-class General Room.

The cutlery, spoons, forks, and small wares,
numbering over 21,000 pieces, and about 3,000
dishes, tureens, and other larger goods, have
been supplied by Messts. Elkington & Co., of
Birmingham.

VENTILATION and heating con-
stitute two of the most difficult
problems in the arrangement
of a large passenger vessel, but
the manner in which they have been solved in
the case of the Olympic and Titanic leaves nothing
to] be desired. = Indeed the ventilation and
heating system of these vessels is more elaborate

Ventilation
and Heating.

frequently requires, and is accustomed to, an
amount of heat which to a Britisher is well-nigh
unbearable. With a view to meeting all require-
ments, after careful thought it was decided to
provide an air supply to the passages and
individual staterooms which is warmed to a
moderate degree, so that an even and pleasant
temperature can be maintained. This may be
regarded as a warm-air system only, as distinct
from a hot-air system, on the *“ Plenum > method.
Each first-class room is also fitted with an electric
heater of ample capacity, so that passengers
requiring additional warmth can obtain it to the
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Fig. 106.—Plan of Staterooms on C Deck, forward of Grand Entrance.
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century.  The portholes are concealed by an
claborately carved Cairo curtain, through which
the light fitfully reveals something of the gran-
deur of the mysterious East. The walls from the
dado to the cornice are completely tiled in large
panels of blue and green, surrounded by a broad
band of tiles in a bolder and deeper hue. The
ceiling cornice and beams are gilt, with the inter-
vening panels picked out in dull red. From the
panels are suspended bronze Arab lamps. A
warm coloured teak has been adopted for the
dado, doors, and panelling, and forms a perfect

marble drinking fountain, set in a frame of tiles.
A teak dressing table and mirror, with all its
accessories, and a locker for valuables are also
provided, while placed around the room are a
number of canvas chairs.

THE swimming bath (Fig. 88)
is situated on the starboard
side of deck F, immediately
forward of the Turkish baths.
It is 30ft. long by 14ft. wide, and is fitted out
exactly as would be an up-to-date swimming bath
on shore.

Swimming
Bath.

Fig. 90.—Gymnasium.

setting to the gorgeous effect of the tiles and
ceiling. The stanchions, also cased in teak, are
carved all over with an intricate Moorish pat-
tern, surmounted by a carved cap. Over the
doors are small gilt domes, semi-circular in plan,
with their soffits carved in a low-relief geometri-
cal pattern. Low couches are placed around the
walls with an inlaid Damascus table between
each, upon which coffee and cigarettes or books
may be placed. On one side is a handsome

TxE squash racket gourt (Fig.

Squash Racket 89) is another Innovation
Court. which should prove popular

with those disposed to athletic:
exercise. It is situated on the lower deck at the

centre of the ship, just forward of the foremost
boiler room, and extends two decks high for a.
length of 30ft. and a width of 20ft. A gallery for
spectators is placed at the after ond of the court
at the middle deck level.
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at a radius of 140ft. Fig. 41 also shows the
strong steel lattice girder gangway which was
used for communication from the wharf to the
ship, as well as one of the rafts which were pro-
vided at the forward and after ends to keep the
vessel the required.distance from the quay.
Fig. 43 shows the ship in a more advanced stage,
the four funnels and two masts having by this
time been erected.

The Olympic was docked on the Ist April,
1911, in the new graving dock belonging to the
Belfast Harbour Commissioners, of which the
principal dimensions are given in Table V., and
which has the distinction of being the lagest
araving dock in the world at the present time.
The responsible task of docking and undocking
was accomplished without a hitch. An illustia-
tion of the vessel in dock is shown in Fig. 42.

Taste V.—Tue New Berrasr Dock.

Nominal length of dock on floor ...... 850" 0"
Length if caisson be placed againist
886

outer face quoins . 2
Width of dock on floor . (17
Width at entrance to dock.. 0
Width at coping level ... 0
Width at lowest altar course. 6
Depth of dock floor at centre below

level of high water of ordinary

spring tides..... ST

Top of keel blocks below level of high

water of ordinary spring tides ...... 32 9"
Height of top of blocks above floor ... 4’
Level of entrance sill above dock

floor at centre of dock.................. N
Bottom of dock floor at sides of dock
below coping level.... 6"

The Olympic was completed by the end of May,
1911, the work of fitting out having been finished
in just over seven months from the date of

launching, a remarkable performance, especially
when it is considered that Messrs. Harland and
Wolff were also completing afloat during the
same period the two White Star tenders Nomadic
and Traffic for use at Cherbourg, the P. & O. liner
Maloja (the largest ship of that fleet), the Aber-
deen liner Demosthenes, and the Union-Castle
intermediate liner Galway Castle, as well as
preparing for the launch of the T'itanic. Between
3,000 and 4,000 men were engaged on the com-
pletion of the Olympic, on board and in the shops,
the total number of men employed by the
builders at this period being about 14,000. A
reference to the trial trip of the vessel and her
departure from Belfast will be found near the end
of the present issue.

Tue progress of work in con-

Building nection with the Titanic is
Suages ont® illustrated by the photographs

we have used for that purpose
in the case of the Olympic, the vessels having, as
already stated, been built on adjoining berths.
Tt is interesting to note, however, the dates upon
which_definite stages in the construction of the
second vessel were reached. The keel was laid
on the 31st March, 1909, or about three months
after the Olympic was commenced. By the 15th
May following the Titanic was framed to the
height of the double bottom, and was fully
framed on the 6th April, 1910, just a year after
laying the keel. The vessel was plated by the
19th October, 1910, and was successfully launched
on the 3lst May, 1911, the launching arrange-
ments being similar to those adopted for the
Olympic. Tt is expected the Titanic will be com-
pleted and enter upon service early in 1912.
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Bound Copies of the ¢Olympic” and * Titanic”
Number.

We are in a position to supply a limited number
of copies of this souvenir number, tastefully bound
in green art cloth and embossed in gold, at 4s. 6d.
cach to any address in the United Kingdom, or
5s. 0d. abroad, post free. American, French,
Ttalian, German, and Scandinavian subscribers
may remit by international money order, the
equivalent of s. being 125 dollars, 6:25 francs,
625 lire, 5 20 mark, or 4:50 kr., franco.

So long as this issuc lasts, copies in paper
covers will be forwarded to any address at home
for 2s. 4d. each, or 2. 8d. abroad, post free.
Awerican and Continental subscribers will note
that the equivalent of 2s. 8d. is 65 cents, 340
franes, 3-40 lire, 2-75 mark, or 245 kr., franco.

Readers desirous of preserving copies purchased
in paper covers may obtain from us the specially
propared cloth cases at a cost of Is. 9d. each at
home, or broad, post frec ; say 50 cents, 2:50
francs, 2:50 lirc, 2:10 mark, or 1-85 kr., franco.

Remittances should be sent to the Publishers of
The Shipbuilder, Newcastle on-Tyne, England.

Annual Subscription to **The Shipbuilder.”

The ordinary numbers of The Shipbuilder are
published four times a year—on the 15th of
January, April, July, and October respectively.

The periodical will be supplied direct from the
Publishers, for twelve months, post free, at the
following rates, payable in advance :—

For the United Kingdom ... ... 3s. 0d.
For all places abroad 3s. 6d.

American, French, Ttalian, German, and Scan-
dinavian subseribers may remit by international
money order, the equivalent of 3s. 6d. being 85
cents, 440 franes, 440 lire, 3-60 mark, or 3-20 kr.,
franco.

Remittances should be sent to the Publishers of
The Shipbuilder, Newcastle-on-Tyne, England.

Advertisements. _

As the only British periodical entirely devoted
to Shipbuilding, Ship-repairing, and Marine Engi-
neering, and as the recognised organ of these
industries, 7%e Shipbuilder offers an unequalled
advertising medium.

Provincial advertisers should communicate with
The Shipbuilder Press, Townsville House, Heaton,
Newcastle-on-Tyne. ~ Telograms :  Amidships,
Newcastle-onTyne.” Telephone, No. 450 City.

TLondon advertisers should address correspon-
dence to Mr. C. Gilbert-Wood, F.R.G.S.. Norfolk
House, Victoria Embankment, W.C. Telegrams :
«Gilberwood, London.” Telephones, Nos. 4680 and
14680A Gerrard.
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Fig. 109.—First-class Three-berth Stateroom on C Deck. (C 9 and similar.)
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lights alternately, each light being of large
diameter. In front of these lights inside the
saloon large leaded glass windows have been
arranged as shown in Fig. 75, giving the effect of
the windows in a large mansion. Dining accom-
modation is provided for 532 passengers at the
same time. It will be seen from Plate II. and
the plan view of Fig. 76 that the saloon is arranged
on the popular restaurant principle with small
tables. At the sides the tables are in recessed
bays, which form in effect a number of separate
private dining rooms, where families or friends
can dine together practically alone, vetired from

tries to ensure the maintenance of the traditions of
the White Star Line for quick and efficient service.
THE reception room (Fig. 77),
which adjoins the forward end
of the dining saloon (see Fig.
76), has a length of 54ft. and
also extends the full width of the ship. The style
adopted is Jacobean English similar to the"dining
room, but the furniture is, of course, different.
The dignity and simplicity of the beautifully
proportioned white panelling, delicately carved
in low relief, will indeed form a fitting background
to the brilliant scene when the passengers fore-

The Reception
Room.

Fig. 74.—First=class Passenger Elevators.

the busy hum of surrounding conversation. The
furniture is of oak, designed to harmonize with
the surroundings and at the same time to avoid
the austere disregard for comfort which evidently
proved no hindrance to the enjoyment of a meal
in Jacobean times. The sideboards are particu-
larly handsome and in keeping with the general
character of the Toom, as is also the piano. The
floor is covered with linoleum tiles of a unique
pattern. An important point in connection with
the dining of such a large number of passengers,
viz., the service, has been carefully borne in mind,
and at the after end of the saloon, extending the
full width of the vessel, are two extensive pan-

gather before dining. The main staircase rises
directly from this apartment, thus greatly in-
creasing the palatial effect produced. Facing the
staircase is a large and very beautiful panel of
Trench tapestry adapted flom one of a series
entitled * Chasse de Guise” at the National
Garde Meuble, and specially woven on the looms
at Aubusson. The floor is covered with a dark,
tichly coloured Axminster carpet. The furniture
includes capacious Chesterfields, grandfather
chairs upholstered in a floral pattern of wool
damask, comfortable cane chairs, and light
tables distributed at intervals, and there is also
a grand piano.
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150 motors on board, varying from } to 40 H.P.
Of these, 76 are employed in driving the ventila-
tion fans, and take a collective current of 5,250
amperes. The method of hand and automatic
control adopted for the fan motors has already
been dealt with when describing the stokehold

Fig. 127.—Electrical Distribution Box.

fans and the ventilation and heating arrange-
ments. Next in order to the fan motors as
regards the amount of power absorbed come the
various motor-driven machines and mechanisms
in the engine rooms, the cargo cranes and winches,

the elevators and hoists, and the domestic
machinery.

To secure the minimum of
Eleetrie noise and vibration, electrical

Cargo Cranes. driving has been adopted for
the cargo cranes and winches
in the vicinity of the passenger accommodation.
Eight electric cargo cranes have been supplied to
each ship by Messrs. Stothert and Pitt, Ltd., of
Bath, six having a capacity of 2} tons each and
two of 1} tons each. Two of the 2}-ton cranes
are placed at the third hatch forward (see Plate
IIL.), and have a radius of 27ft., a height from the
deck to the centre of the pulley of 29ft., and a
total lift of 100ft. The remaining four 2i-ton
cranes are placed at the after hatches, Nos. 5 and
6. The radius is somewhat greater than in the
case of the forward cranes, two having a radius
of 28ft. and the other two 29ft. ; but the height
to the centre of the pulley is slightly less, being
27ft. and 26ft. respectively instead of 29ft. In
the case of all the 23-ton cranes the hoisting motor
is of 40 B.H.P. and the slewing motor of 5 B.H.P.
The lifting speed at full load is 160ft. per minute,

113

and the slewing speed 500ft. per minute. The
lifting speed increases automatically for lighter
loads. One of the 2}-ton cranes is shown in Fig.
129. ‘
The two 13-ton cranes are placed at the after
end of the promenade deck, and serve the two
small hatches to No. 4 hold. Their radius is 21ft.,
height between deck and pulley 20ft., and total
lift 80ft. Each crane is fitted with a hoisting
motor of 30 B,H.P. and a slewing motor of
3 B.H.P. The lifting speed at full load is 200ft.
per minute, and the slewing speed is 500ft. per
minute.
Four 3-ton electric cargo
winches and four 15-cwt. boat-
hoisting winches have been
supplied to each ship by the
Sunderland Forge and Engineering Co., Ltd., and
have been so designed by the makers that vibra-

Electric
Winches.

Fig. 128.—Electric Heater.

tion and noise are practically eliminated. In the
case of both sizes the lifting speed is 100ft. per
minute at full load. As the winches are situated
on the open decks, the working parts and motors
are made totally enclosed and watertight. The
warping ends ate driven through worm gearing
of very substantial construction, the whole being
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are of Siemens-Martin mild cast steel, with the
exception of the rudder stock which is of forged
ingot steel. Some idea of the immense size of the
stern castings will be obtained from the particulars
of their weights given in following table :—

Tasre TIT.—WEicnHTs oF CASTINGS.

Stern frame (two pieces).... 70 tons.
After brackets (two pieces) . 3,
Forward brackets (two pieces) ... 45
Rudder (six pieces) .
Stem bars ... San T i
Stem connection piece to keel ...... 3h

The stern frame is of dished section, 18in. by
11in,, increased to 2lin. by 11in. solid in way of
the aperture, and is in two pieces connected

by specially designed scarphs, as shown in Fig. 17.

The total height is 68ft. 3in. and length 37ft. 4in.

A large palm is provided at the forward end to

form a strong connection to the after boss arms

and the main structure of the vessel. The
scarphs are connected with best Lowmoor iron
rivets 2in. dia., there being 59 rivets in the for-
wardand 53 rivets in the after scarph, with a total
weight exceeding one ton. The great care exer-
cised in fitting these to ensure a strong connec-
tion is suggested by the fact that they were all
turned and fitted and specially closed with rams.

The after boss arms are in two pieces, con-
nected at the centre line of the vessel by strong

Photo by)
Fig. 20.—Shell Plating in Way of ‘‘Bossing.”

[Erank: & Sons, So. Shiclds.

deep flanges to form a continuous web right
across the ship. This web, again, is riveted to a
2in. steel plate of special quality, extending from
side to side of the vessel. The immense size of
these castings is well illustrated by Figs. 18 and
19, which also show the holes for the rivets by

HULLS. 05

means of which they are securely attached to the
stern frame, shell plating, floors, and framing of
the ship. The centres of the wing shafts are
39ft. at the after brackets, and the bosses are 4ft.
10in. diameter. The manner in which the shell
plating is carried round the bossing is well shown
in Fig. 20.  The introduction of the forward
brackets as a means of increasing the strength of
the ship at this part is noteworthy. In this
case also the two arms have been made in sepa-
rate pieces and connected by bolts at the centre
line of the ship, as will be seen from Fig. 17, the
whole being securely attached to the ship’s plat-
ing and framing.

The rudder (see Fig. 17) is of solid cast steel,
built in five sections and coupled together with
bolts varying from 33in. to 2in. diameter. The
rudder stock is of forged steel 23}in. diameter,
and was made from a special ingot of the same
quality as used for gun jackets. On the comple-
tion of the forging an inspection hole was bored
through the stock of the rudder in order to
ensure that there were no flaws. The length
overall of the rudder is 78ft. 8in., and width
15ft. 3in. The pintles are 11in. diameter, of hard
steel, and are arranged each to take their own
proportion of the rudder weight, bearing upon
hard steel discs inside the stern post gudgeons.
A special feature is that the bottom of the rudder
is so arranged that screw jacks can be employed
for lifting it in dry dock.

The stem bar is of the usual rolled section, and
is connected by a steel casting to the centre keel-
son and keel of the ship. A special feature is
the cast-steel hawsepipe attached to the upper
portion of the stem bar, to take the steel wire
hawser provided for use with the central bower

anchor. The weight of this casting is 6} cwt.
THE watertight subdivision of

Watertight the Olympic and Titanwic is

Subdivision. very complete, and is so

arranged that any two main
compartments may be flooded without in any
way involving the safety of the ship. There are
fifteen transverse watertight bulkheads extend-
ing from the double bottom to the upper deck at
the forward end of the ship, and to the saloon
deck at the after end—in both instances far
above the waterline. The room in which the
reciprocating engines are placed is the largest of
the compartments, being 69ft. long, while the
turbine room is 54ft. long. The boiler rooms are
generally 57ft. long, with the exception of that
nearest the reciprocating engine compartment.
The holds are 50ft. long.

The watertight doors giving communication
between the various boiler rooms and engine
rooms are arranged, as is usual in White Star
vessels, on the drop system. They are of Messrs.
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Fig. 123—Sectional[Elevation of one of the Main Generating Sets.

Fig. 124—Cross Section of one of the Main
Generating Sets.

record the number of units generated by the
several dynamos. For guidance in coupling or
uncoupling the sets, four revolving voltmeters
are mounted on a stand between the dynamo
pillars, and indicate the electrical pressure at the
lighting and power bus-bars and any individual
dynamo. .

Frox the main dynamo
switches the current passes by
insulated cables below the
gallery to the feeder switeh-
board. The latter consists of 25 black polished
slate panels;, upon which are mounted the fuses,
automatic cut-outs, and ammeters for controlling
each circuit. A general view of the feeder switch-
board and its attendant apparatus, which have
been constructed by Messrs. Dorman & Smith, of
Salford, Manchester, to the shipbuilders’ specifica-
tion, is shown in Fig. 126.

Froym the feeder switchboard
radiate no fewer than 48 cables,
ranging in area up to 61/12
S.W.G.  The distribution of
current is effected on the single-wire system, but.
the returns are carried back and bonded in such
a way as to avoid stray currents. The power and
heating supply can be run entirely independent of
the lighting supply, there being power and light
bus-bars on the switchboard which can be
paralleled or otherwise, as may be required. The

Feeder
Switehboard.

Branch
Circuits.
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Fig. 95.—Sitting Room of Parlour Suite, Room B 38. (Style, Louis Seize.)

Fig. 96.—Sitting Room of Parlour Suite, Room C 56. (Style, Louis Quatore.)
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THE WHITE
a new fleet, thus commencing that connection
between owners and builders which has been
maintained with such marked success up to the
present day, all the subsequent vessels of the
White Star Line, with the exception of the Cretic,
having been built at the famous Belfast yard.

= The pioneer vessel of the new
Line, the first Oceanic, was
launched at Belfast in August,
1870, and arrived in the
Mersey in February, 1871. She was 420ft.
long, 41ft. broad, and 31 ft. deep, with a ton-
nage of 3,707, and she embodied a number of
improvements previously unknown in the Atlantic
trade. Her propelling machinery consisted of
two sets of four-cylinder compound engines
supplied by Messrs. Maudslay, Sons and Field,

The First
“Oceante.”

IAGRAW SHOWING COVPARATIVE SIZES OF VARIQUS TYPES DF WHITE STAR STEAMERS FAON 1971 70 THE PRESENT TINE

STAR LINE. % 5

new engines and boilers, made the passage’in
6 days, 21 hours, 3 minutes, in August, 1896.
No further development in the direction of high
speed was attempted by the White Star Line:
until, in 1889, they placed on service the success-
ful 20-knot vessels Teutonic and Majestic, their
first twin-screw steamers, both of which, almost
up to the advent of the Olympic, have been
regularly employed between Southampton and
New York, the Teutonic having been transferred
to the Company’s Canadian service from Liver-
pool in May last.

In 1899 an important stage was reached by
the completion of the second Oceanic, a vessel
surpassing in dimensions anything previously
attempted and the first ship to exceed the Great
Eastern in length. No attempt was made

Ez5

3

ez

g

Tun Seres Toge Scres:

Fig. 2. —Diagram showing Development in Size of White Star Liners.

of London, working on a single shaft. Each
set consisted of two 4l-inch diameter high-
pressure cylinders and two 78-in. diameter low-
pressure cylinders, with a stroke of 60in. Steam
was supplied by 12 boilers, having in all 24
furnaces, and working at 65lb. pressure. The
speed of the vessel was about 14 knots with a
coal consumption of 65 tons per day.

Following the Oceanic came
a long list of notable vessels,
as will be seen from the
diagram showing the progress
of White Star steamers given in Fig. 2. Specially
noteworthy were the Britannic and Germanic,
built in 1874 and 1875. These vessels had a
speed of over 16 knots, and reduced the time of
passage to less than 7} days. The Germanic, with

Notable
Vessels.

in her design, however, to emulate the high
speed attained by the contemporary Cunard and
German record breakers. ~ It was considered that
a speed of 20 knots was sufficient to make the
vessel a reliable seven-day boat, and in this
respect she has amply fulfilled expectations.
Following the Oceanic, a return was made to
slower speed vessels of 16 to 17 knots, but the
increase in size was maintained. The largest
vessel of the Line prior to the completion of the
Olympic was the Adriatic, built in 1907, her
dimensions being 709ft. 3in., by 75ft. 6in., by
56ft. 9in., and speed 17 knots. The completion
of the Olympic and Titanic bring up the total
number of White Star liners to thirty-one, having
an aggregate gross tonnage of about 460,000.
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Fig. 47.—Last Funnel of the *Olympic” leaving the Shops.





OEBPS/Images/0030-livre-s-0052-030-kcc.jpg
Fig. 23. Vertical Keel Plate and Floors, looking Forward. (18th February, 1909.)
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Evolution of the Design.

s
HE evolution of the Atlantic liner of to-day
g has been one of the most remarkable
achievements in the scientific progress and
commercial activity of modern times. It is diffi-
cult to realize that only 73 years have elapsed
since the Atlantic was first crossed by a vessel
continuously under steam power. This pioneer
steamer, the Sirius (Fig. 13), was a small wooden
paddle steamer 208ft. long overall and 178ft.
along the keel. Her breadth was 25ft. and
depth of hold 18ft. Upon her first Transatlantic
voyage, in April, 1838, she carried 94 passengers
and averaged about 74 knots speed. What a con-
trast to the present-day Kromprinzessin Cecilie,
La France, Lusitania, Mauretania, Olympic, and
Titanic, to mention but the most celebrated of
recent ships !
Tt is impossible in the short space of this article
to trace all the stages
of development from the

ginian entered upon service, and was also adopted
for the Cunard liner Carmania, completed in 1906.
The greatest triumphs of the turbine have been
won by the quadruple-screw express Cunarders
Lusitania and Mauretania, which now hold all
the Atlantic speed records. But although the
turbine has been eminently successful for the
high-speed ship, at more moderate speeds. its
economy is not so marked, a fact which has led
to_the Introduction of the latest type of pro-
pelling machinery, the combination of reciproca-
ting engines with a low-pressure turbine. ~When
considering the type of machinery to be adopted
for the Olympic and Titanic, the White Star Line
and Messrs. Harland and Wolff, as already
mentioned, agreed to test the merits of the
combination system compared with reciprocating
engines of the ordinary type by building two

vessels exactly similar ox-

Sirius to the two latest
White Star liners, and only
the most important facts
can be mentioned. The
increase in size and speed
has been continuous, as
will be seen from Table I.
giving the particulars of
notable Atlantic liners, and
also from Fig. 2 showing
the development of White
Star ships. The use of
wood as the material for
construction of the hulls
was followed by the introduction of iron, which
in tumn was superseded by steel. Paddle wheels
as a means of propulsion were abandoned in
favour of the screw propeller driven by reciprocat-
ing engines. The reciprocating engine developed
from the compound to the triple, and later to the
quadruple-expansion type, two sets of engines,
driving twin screws, being adopted as larger
powers were required. The highest perfection of
¢his type of engine was reached in the German
record breakers Kaiser Wilkelm II. and Kron-
prinzessin Cecilie, which have twin screws and
four sets of engines, two sets being mounted on
each shaft.

Turbine propelling machinery in conjunction
with triple serews appeared on the Atlantic in
1904, when the Allan liners Victorian and Vir-

Fig. 13.—The

ceptiin regard to propelling
machinery. These two
vessels, the Megantic,
fitted with reciprocating
engines, and the Laurentic,
fitted with combination
engines, were comploted
in 1909. Their relative
performances in the White
Star Line’s Canadian ser-
vice completely justified
the expectation regarding
the superior economy of
the combined type of
machinery, and it was de-
cided o adopt combined engines for the later and
much larger vessels.

Tt may not be out of place at
this stage to briefly indicate
the many problems which beset
the designer of an Atlantic liner
and the main considerations determining the
dimensions, form, and arrangement of ships like
the Olympic and Titanic which are intended to
eclipse earlier vessels. The two most important
factors of design are the speed and passenger
accommodation to be aimed at, and it has always
been the endeavour of the competing steamship
companies on the Atlantic to possess vessels which
excel in one or both of these respects. Both
factors are favoured by increase in size of
ship; hence the tendency to greater dimensions

«Sirius™ (1838).

Factors of
Design.
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PASSENGER ACCOMMODATION. : 91

The en suite and special rooms are about 11ft.
long, by 18it. wide, and are limited to two
occupants. The furnishings, as will be seen from
Figs. 91, 92, and 93, consist of two bedsteads, a
dressing table, wash basin, sofa, table, easy
chair, a wardrobe in those cases where no separate
wardrobe room is provided, and in some cases
a writing table and additional chair. A number
of the bedsteads are 4ft. wide. The rooms on
B deck have two large sliding windows in the
deckhouse side. On C deck, as the rooms adjoin
the shell of the ship, two large oblong sidelights,
22in. by 17in., are fitted to each.

wash basin. The remaining staterooms are
mostly arranged for three passengers, and are
provided with two bedsteads and a hinged
Pullman upper berth. The Pullman berth is
clearly shown in Fig. 109, which shows a typical
three-berth room on C deck. Other three-berth
rooms on C deck are illustrated by Figs. 110 and
111. Tt will be seen from the plans that the
staterooms on B, C, D and E decks are arranged
on the tandem principle, whereby the inner tier
of cabins receive natural light from windows or
sidelights in the side of the deckhouse or ship
respectively. The staterooms on A deck are, of

Fig. 100.—Special First-class Stateroom, B 63.

As will be seen from Plates
IIIL. and IV. and the typical
plans of cabins shown in Figs.
105 and 106, every variety of
first-class stateroom has been provided. A special
feature is the large number of single-berth rooms,
of which there are no less than 96, mainly situated
on A and B decks forward of the grand entrance.
A typical single-berth room on A deck is shown
in'Fig. 107, and on B deck in Fig. 108. In all
the single-berth rooms, bedsteads are provided
instead of the usual fixed berths, and there is
also a large sofa, wardrobe, dressing table, and

First-class
Staterooms.

course, lighted from above. In no case.are more
than three passengers accommodated in one
room. Ten of the three-berth rooms on C deck
forward have their own private bathrooms (see
Fig. 106), and intercommunication doors are
provided so that two rooms may be let together
if required.

THE second-class accommoda-

Second-class tion is mainly placed aft, and
“:‘:,ammc' =5 extends over no less than seven

decks. Tt would have been

difficult a few years ago to conceive such sumptu-

ous apartments as have been provided on the
;4
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PASSENGER

public rooms situated on the bridge, promenade,
and boat decks have windows of exceptionally
large size, as will have been observed from
the illustrations already given. Among the
largest are the gymnasium windows, shown in
Fig. 121.

Tre lift service, for which
Passenger Messrs. R. Waygood & Co., of
Elevators.

London, have been responsible,
is considerably in advance of
that of any previous vessel. The three first-class
passenger elevators in each vessel are arranged
side by side in one trunkway. Each elevator will

ACCOMMODATION.

107

steel worm and a phosphor bronze worm wheel,
enclosed in a cast iron case forming an oil bath.
The thrust of the worm shaft is taken by double-
ball thrust bearings. The gear is fitted with a
winding drum, having two steel wire ropes
connected to the cage and two separate ropes for
the counter-balance weight. An automatic elec-
tric brake comes into action when the current is
shut off for any reason. The controller: for
electric operation is worked by a car switch in the
cage, with a self-centring detachable handle.
Special provision is made to guard against over-
running in either direction in case of inattention

Fig. 121.—Gymnasium Windows.

raise a load of 15 cwt. between the upper and
promenade decks, a height of 37ft. 6in., at a speed
of 100ft. per minute. The cages are about bit.
sin., by 6ft., by Tft. high, and are made of dark
mahogany. Each cage has a glass roof and
ventilator, and is furnished h a portable
upholstered seat and an electric lamp.  The
entrance is fitted with a collapsible gate, which
is electrically locked and must therefore be closed
before the lift can be started.

The winding gear is fitted directly overhead,
and is driven by a special slow-speed motor to
ensure quiet running. The gear consists of a

on the part of the operator or any failure in the

controller. The cages are guided by round turned
steel runners, in order to give the smoothest

ossible movement in the lift, and are counter-
balanced by a cast iron weight working also on
round steel Tunners.

A novel feature of the lift service is the pro-
vision in the second-class accommodation of a
passenger elevator, also supplied by Messrs.
Waygood. This lift is practically identical with
the first-class passenger clevators, except that the
cage is more plainly furnished.
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THE PROPELLING MACHINERY. 61

about 11,000 LH.P., and having both air and _An independent twin air pump 17in. dia. by
water barrels 36in. diameter by 2lin. stroke. 15in. stroke, worked by a single steam cylinder
The pump barrels are of gunmetal, with cast iron  10in. dia. by 15in. stroke, is provided in con-
bases and tops, and are fitted with gunmetal junction with the auxiliary condenser.

Fig. 62.—One of the Main Condensers with Casing partly removed

buckets, manganeze bronze pump rods, steel Frox each condenser the water
piston rods, and Kinghorn valves in gunmetal The Return passes into a feed tank placed
seats. The pumps are capable of performing Feed System.  on each side of the ship just
their duty with a steam pressure of 1201b. per sq. abaft the bulkhead dividing

in., but the steam cylinders can withstand the full ~ the engine rooms. From thence the water drains
boiler pressure of 2151b. into a control tank on each side adjacent to the
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vertical-keel plate completed and a commence-
-ment made with the erection of the floors. Fig.
24 is a striking photograph taken from the top
“of the gantry on the 15th April, 1909, and shows
the erection and riveting of the double bottom

THE SHIPBUILDER.

partly plated and a commencement made with
the after end framing, of which a nearer view is
shown in Fig. 26, taken on the same date. The
vessel was almost framed when the next photo-
graph (Fig, 27) was taken on the 18th November,

\\\ ) “

Fig. 26.--After End Framing of the ‘“Olympic.”

floors well advanced, with the exception of the
wing tank floors which will be seen lying on the
ground alongside.  The next illustration (Fig.
35), taken on the 30th July, shows the tank top

(0th July, 1909)

1909, the last frame being raised into position or

the 20th of that month (Fig. 28).

Work was all the time proceeding apace in the

interior of the vessel in connection with the
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Fig. 12.—A Portion of the Boiler Shop.
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These telephones are identical with those on
the exchange system. At the first-class pantry,
a three-way switch and indicator box are fitted,
and in the baker’s shop and second-class pantry
two-way switches and indicators are provided.

The telephones and fittings have been manu-
tactured by Messzs. Alfred Graham & Co., at their
Crofton Park Works, London, and the work of
crection on board has been carried out by their
own staff.

THE wireless telegraphy instal-
lation consists of a Marconi
1}-kilowatt standard ship’s set.
The house for the Marconi
instruments is situated on the boat deck adjoining
the officers’ cabins; see Plate III. The two
parallel aerial wires required for the system

Wireless
Telegraphy.

THE SHIPBUILDER.

extend between the masts, as indicated in Plate
III. They are kept as high as possible and are
fastened to light booms, the latter being attached
to the masts. From the aerial wires; connecting
wires are led to the instruments in the house.
There are two complete sets of apparatus, one for
transmitting and one for receiving messages, the
latter being placed in a sound-proof chamber
built in one corner of the house. It does not lie
within the province of this work to describe in
detail the Marconi apparatus ; but to give some
indication of its nature Fig. 138, showing the
connections of a 1}-kilowatt converter set, has
been reproduced from an interesting article on
the subject by Mr. W. W. Bradfield in a recent
number of The FElectrician, to which we would
refer readers desiring further information.
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“ The Shipbuilder,” June, 1911. e, Plate 'I.

The White Star Triple=screw Steamship ‘¢ Olympic.”
(The largest Vessel in the World.)
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Grials of the “Olympic,” and Departure from
Belfast.

) the annals of shipbuilding and shipowning

;
rjzwﬂ 31st May, 1911, will remain notable in
as witnessing the launch of the Tifanic

and the departure from Belfast of the Olympic, -

two vessels which may truly be said to mark an
intensely interesting epoch in the history of the
mercantile marine. Together they represent an
addition to the world’s merchant shipping of
about 90,000 gross tons and a capital outlay of
some three millions sterling, while for the White
Star Line there are now waterborne the two
largest steamships so far constructed.

Ox the 2nd Mey, the Olympic
underwent her basin trials, the
engines being turned while the
vessel was securely moored in
the deep-water fitting-out basin, and this pre-
liminary test proved entirely satisfactory. Prior
to leaving for her trials at sea, the ship was
thrown open for public inspection, and some
thousands of visitors paid 5s. each during the
first two hours and 2s. for the remaining three
hours, the proceeds—a very considerable sum—
being handed to the Belfast hospitals.

The Olympic took on board 3,000 tons of best
Welsh coal for her sea trials, and 250 runners
were sent over from Liverpool to assist in the
navigation of the vessel. At high water on the
morning of the 28th May, the task of swinging
the liner was entered upon, the Mersey tugs
Wallasey, Alexandra, Hornby, and Herculunewm, as
well as Messrs. Harland & Wolff’s tug Hercules,
completing the operation without a hitch. On the
morning of the 29th May, she proceeded down
Belfast Lough to adjust compasses and to carry
out her steaming trials, the five tugs just named
assisting in getting the ship under way and her
departure being witnessed by an immense crowd
of spectators.

The sea trials extended over two days, and the
results obtained greatly exceeded the expectations
of both builders and owners. Statistics with
regard to the speed, power, consumption, etc.,
will not be made public; but it is understood
that the designed speed of 21 knots was exceeded,
and speeds of 213 and 213 knots recorded during
the various tests. The new White Star tenders

Trials of the
‘“*Olympie.”

Nomadic and Traffic, designed for the company’s
service at Cherbourg and which were completed
by Messrs. Harland & Wolff within a month of
their launch, were in attendance on the Olympic
during her trials.

A laxge party of guests, who had accepted the
invitation of the White Star Line to be present
at the launch of the T'itanic, were conveyed from
Fleetwood to Belfast by the specially chartered
cross-channel steamer Duke of Argyll; and as
that vessel approached Belfast in the early hours
of the 31st May, these visitors had 2 splendid
view of the first of the two great sister ships as
she lay in the Lough. The photograph which we
reproduce in Figure 146 well illustrates the
beautiful lines and stately appearance of the
ship. So perfect are her proportions that it is
well-nigh impossible for the inexperienced to
grasp her magnitude except when seen alongside
another vessel.

TeE launch of the Titanic
having passed off successfully a
little after midday, in beautifdl
weather, the tender Nomadic
left the quay at Belfast at 2.30 with a small party
of representatives of the owners and builders on
board, including Mr. J. Bruce Ismay (chairman
and managing director of the White Star Line),
Lord Pirrie (head of the firm of Harland & Wolff),
Mr. J. Pierpont Morgan (who travelled specially
from London to witness the launch of the Z'itanic),
and Mr. Harold Sanderson and Mr. H. Concanon
of the White Star Line, to join the Olympic. The
liner sailed for Liverpool at 4.30 p.m. on the 31st
May, having thus been completed and handed
over to her owners twenty-nine months after the
laying of the keel, and seven months and eleven
days after her launch.,

The Olympic arrived off the Mersey on the 1st
June, and was again thrown open for public
inspection.  She left Liverpool on the same
evening for Southampton, to prepare for her
maiden voyage to New York, calling at Cherbourg.
While in Southampton the vessel was visited by
some thousands of people, prior to sailing with a
full complement of passengers on the 14th June.

Departure
from Belfast.

W
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Fig. 54.—One Set of Reciprocating Engines in the Erecting Shop.
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64 THE SHIPBUILDER.

Seace does not permit a de-
tailed reference to the very
numerous pumps provided and
their duties. Many of these
pumps have been made by Messrs. Harland and
Wolff, Ltd., while others have been supplied by
Messrs. G. & J. Weir, Ltd. Notable among the
latter are three direct-acting fresh-water pumps,
cach capable of dealing with 5,100 gallons of
water per hour when runming at 30 double
strokes per minute, and one fresh-water pump
capable of dealing with 2,800 gallons per hour

Sundry
Pumps.

Fig. 65.

when running at the same speed. Messrs. Weir
have also supplied the three single-cylinder oil
pumps used in connection with the forced lubri-
cation system, and which are capable of discharg-
ing oil through a cooler to a head of about 90
feet.

Tur engine telegraphs for
transmitting orders from tho
captain’s bridge to the start-
ing platform are of the usual type fitted in large
vessels and call for no special comment.

A system of illuminated telegraphs has been
provided between the starting platform and the
various boiler rooms to enable the engineer on

Telegraphs.

watch to communicate his orders to each stoke-
hold.  With eleven stokeholds to control, the
foremost of which is 320t. from the engine rocm,
the necessity for such an arrangement is evident.
Fig. 69 shows the transmitter and one of the
recoivers belonging to the installation, which has
been supplied by Messrs. Evershed & Vignoles,
Ltd., of London. The same firm have also sup-
plied a set of Kilroy’s stoking indicators for each
stokehold, of which a regulator and one of the
indicators are illustrated in Fig. 70. The regu-
lator is set to the rate of firing desired by the

\L.4

L2

55 T
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‘Main Feed Filters of the ‘Titanic.”

engineer, and the indicators, which are electric-
ally operated by current switched on from the
ship’s circuit, give visible and audible intima-
tion to the fireman at the exact moment when
each furnace is to be fired. Five indicators are
provided in each stokehold, one for each boiler,
and are regulated so that the minimum number
of furnace doors will be open at the same time,
and no opposite doors in a double-ended boiler
open together.

THE whistles are the largest
ever made. Each set consists
of three bell domes grouped
together with a suitable branch plate, as shown

Whistles.
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. Gbhe Propelling Machinery.

+,
HI combination of reciprocating engines
with a Parsons low-pressure turbine,
which has been adopted for the propelling
machinery of the Olympic and Titanic, is one of
the latest examples of progress in” marine en-
gineering. The superior economy of the system
is due to the fact that increased power is obtained
with the same steam consumption by expanding
the steam in the low-pressure turbine beyond
the limits possible with the reciprocating engine.
Messts. Harland & Wolff were among the first to
see the advantages of the combination arrange-
ment and to put the system to the test of actual
experience. This was done in the case of the
Laurentic, already referred to, and the successful
results obtained with this vessel led to the intro-
duction of engines of the combination type in the
new White Star liners and other vessels built and
building at Belfast.

As will be seen from the

general arrangement plans of

the ships (Plates III. and V.)

and the elevations and plans
of the boiler and engine rooms (Plates VI., VIL.,
and VIIL), in the Olympic and Titanic nearly the
whole of the space beneath the upper deck E is
occupied by the steam-generating plant, coal
bunkers, and propelling machinery. The boiler
installation and bunkers occupy six watertight
compartments, having a total length of 320 feet.
The engine rooms take up a further length of 123
feet, and the electric engine room and shaft
tunnels occupy the remaining portion of the ship
below the orlop deck. Of the four funnels pro-
vided, the foremost three are required for the

* boiler rooms, while the fourth is used for ventila-
ting purposes and has also built into it the
chimney from the extensive galleys.

As is well known, the Olympic and Titanic are
triple-screw steamers, each wing propeller being
driven by one set of reciprocating engines, and
the central propeller by the low-pressure turbine.
Owing to the great size of the units, it was found
necessary to place the latter in a separate com-
partment abaft the reciprocating engine room and
divided from it by a watertight bulkhead. The
reciprocating engine room is placed immediately

* abaft the aftermost boiler room, and contains, in
addition to the main engines, a large amount of
auxiliary machinery. In the wings are placed
the main feed and botwell, bilge, sanitary, ballast,

Arrangement
of Machinery.

and fresh water pumps, the auxiliary condenser,
the surface heater, and the contact heater, which
latter is placed high up in the casing at the centre
line ; while on the port side space has been found
for the extensive refrigerating plant, and on the
starboard side for a large engincers’ workshop.
situated on a flat some distance above the floor
level and well equipped with machine tools.

The after engine room contains, in addition to
the low-pressure turbine, the main condensers
with their circulating pumps, twin air pumps,
etc., the evaporators and distilling plant, the
forced lubrication pumps with two oil coolers,
and a pump for circulating water through them,
besides several pumps for bilge and other pur-
poses.

ALTOGETHER there are twenty-
four double-ended and five
single-ended boilers in each
vessel, designed for a working pressure of 215 lb..
which it is anticipated will be maintained under
natural draught conditions. The aftermost, or
No. 1 boiler room contains the five single-ended
boilers, boiler rooms 2, 3, 4 and 5 contain five
double-ended, and the foremost, or No. 6 boiler
room contains four double-ended boilers. Owing
to the great width of the ships, it was found
possible to arrange five boilers abreast, as shown
in Fig. 44, except in No. 6 boiler room, where,
owing to increased fineness, only four abreast
could be fitted.

Each of the double-ended boilers is 15ft. 9in.
diameter and 20ft. long, and contains six fur-
naces ; while the single-ended boilers, which are
of the same diameter as the double-ended but
are 11ft. 9in. long, contain three furnaces, so that
the total number of furnaces is 159. The latter
are all of the Morison type, 3ft. 9in. inside
diameter, and are provided with fronts of the
Downie “ boltless ” pattern. The firebars are of
the Campbell type, supplied by Messts. Railton,
Campbell & Crawford, of Liverpool. The shells of
the single-ended boilers are formed in one strake,
the double-ended boilers having, as usual, three
strakes. All the shell plates are of mild steel
133in. thick. A view of the boilers arranged in
Messrs. Harland & Wolf’s works is given in
Fig. 45.

The arrangement of uptakes, by which the
smoke and waste gases are conveyed to the
funnels, is necessarily of a very elaborate nature,

Boilers.
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Fig. 134.—One of the Master Clocks.

Tup clocks, of which there are
18 throughout each vessel, have
been supplied by the Magneta
Time Co., Ltd., and all are
actuated clectrically on the Magneta system,

Magneta
Clocks.

Fig. 135.—Loud-speaking Telephone.

which obviates the use of galvanic batteries.
They are controlled by two master clocks placed
in the chart room, so that they may work in
complete unison and each register exactly the
same time. One of the master clocks is illustrated
in Fig. 134.  As is well known to ocean traveller
the ship’s clocks gain over half an hour each da
when going westwards and lose a corresponding
amount, when returning to Europe. To allow for
this difference in time the master clocks are set
each day at noon by the officer in charge, who puts
them backwards or forwards according to the
longitude.

A NUMBER of electrically illu-

Uunitngeed mindted signs are distributed
gns an % \
Pletures. thmuhhout the first and

second-class accommodation to
direct passengers to the respective main entrances
and public rooms, while on view in the gym-
nasium are attractive illuminated multi-coloured
pictures of sections of the Olympic and T'itanic.
and a map of the world with a network of the
many White Star steamship routes which encircle
the globe.

TuE telephone installation of
the Olympic and Titanic is
divided into two sections, viz.,
the navigating group and the
internal system. All the apparatus is of the very
latest type and has been stalled on the most
approved lines. The navigating group provides
for communication between the following :—

The wheel house on the bridge and the fore-

castle,

Telephone
Installation.
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Fig. 30.—The ““Olympic” Plated and the ¢ Titanic” Framed. (7th April, 1910.)

Fig. 31. Progress of Work in the ““Olympic’s” First-class Dining Saloon. (6th June, 1910.
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Fig. 110.—First-class Three-berth Stateroom on C Deck. (C 117 and similar.)

Fig. 111.—First-class Three-berth Stateroom on C Deck. (C 15 and similar.)
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The wing propellers of the Olympic are three-
bladed and have a diameter of 23ft. 6in. The
bosses are of cast steel and the blades of bronze.
The centre or turbine propeller, which is illus-
trated by Fig. 61, has four blades and is built
solid of manganeze bronze. The diameter in this
case is 16ft. 6in.

TaE condensing plant has been
designed to allow a vacuum of
28}in. with the barometer at
30in. and a temperature of circulating water of
from 55 to 60° Fahrenheit. As already stated,
there are two main condensers placed in the tur-

Condensers.

THE . SHIPBUILDER.

The auxiliary condenser, which is placed on
the starboard side of the reciprocating engine
room, is of similar design to the main condensers,
and has a cooling surface of 3,600 sq. ft.

TuE circulating pumps have
been constructed by Messrs.
Harland & Wolff themselves.
The main installation consists
of four gunmetal pumps, two being placed on
each side of the ship in the turbine room, for each
main condenser, as shown on Plate VIIL. The
pumps have 29-in. inlet pipes and 5ft. 3in. im-
pellers. Each is driven by a compound engine

Circulating
Pumps.

Fig. 61.—The Centre Propeller.

bine engine room. They follow in design Messrs.
Harland & Wolff’s standard practice, and are
pear-shaped in outline, as will be seen from Fig.
51 and the view of one of the condensers with
the casing removed reproduced in Fig. 62, the
object of the pear shape being to concentrate the
tube surface where the largest volume of steam
is admitted. The inlet extends the full length
of the condenser, as is usual in turbine installa-
tions, and is well stayed vertically with division
plates, which are in line with corresponding divi-
sion plates in the condenser body, so that an
equal distribution of steam over the whole of the
tube area may be secured.

having cylinders 13in. and 22}in. diameter with
a stroke of 15in. and working at 1201b. pressure.
A plan of one complete pump and engine is given
in Fig. 63. The auxiliary circulating pump,
which is placed near the auxiliary condenser (see .
Plate VIIL), is of similar type.” The inlet pipe
in this case is 12-in. bore, and the engine has
cylinders 8in. diameter with a stroke of 9in.
Toe main air pumps are
placed in the turbine room
adjoining the condensers, and
have been supplied by Messrs. G. & J. Weir, Ltd.
Altogether there are four pumps of the “ Dual
type, illustrated in Fig. 64, cach suitable for

Air Pumps.
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metallic berths for the open steerage, the portable
cabins for the temporary third-class, and the
whole of the crew’s berths. ~

Tue first-class  promenade
Promenade space on the three uppermost
Space. decks is exceptionally fine.

The beidge deck (B) promenade
can be entirely enclosed. It is a magnificent space
over 400ft. long and 13ft. minimum width, on each
side of the vessel, and is provided with a solid

Fig. 116.—Windows in Second-class Library.

side screen fitted with the large square lowering
windows which constitute one of the most
popular features of recent passenger vessels.
The windows may be raised or lowered at will,
and passengers thus enjoy the-conditions they
prefer, having an uninterrupted view of the
horizon with or without protection from the
weather.

The principal promenade is situated on A deck,
which is entirely devoted to first-class passengers.
This promenade is over 500ft. long on each side
of the deck and in parts exceeds 30ft. in width.
It is covered by the boat deck above, but is open
at the sides above the bulwark rail. On the
uppermost deck—the boat deck—a space 200t.
long, extending the full width of the ship, is
devoted to first-class promenading.

THE SHIPBUILDER.

The spaces assigned for second-class prome-
nades are also unusually spacious, and include
a length of 145ft. at the after end of the boat deck
as well as a covered-in space 84ft. long, with
sliding windows at the side, on the shelter deck
abreast the second-class library.

The third-class passengers have a promenade

on the shelter deck in the after well, and a large
covered-in space on D deck forward, which is
fitted with tables and seats, and can be used in
any kind of weather.
No department in a passenger
vessel is of more importance
to the passengers than that
associated with the preparation
and service of food, and in no department have
greater improvements been introduced during
recent years. The difficulty in many ships is to
find room for all modern facilities in the limited
space allotted to the culinary arrangements. No
such disadvantages exist, however, in the Olympic
and Tianic, as the importance attached by the
White Star Line to its cuisine has led to the
provision of ample space for every requirement,
and the culinary departments in these ships are
among the most complete in the world.

The first and second-class kitchens, serving
rooms, pantries, bakeries, sculleries, etc., are
situated on the saloon deck between the first and
second-class dining saloons, and extend the full
width of the ship for a length of nearly 160ft.
In the kitchen there are two huge ranges having a
frontage of 96ft. and containing 19 ovens,
possibly the largest ranges ever made. There are
also four silver grills, two large roasters, ranges of
steam ovens, steam stockpots, hot closets, bain-
maries, and electrically-driven triturating, slicing,
potato-peeling, mincing, whisking, and freezing
machines.

A new departure has been made in the arrange-
ment of the flues. These are all taken below the
deck, the object being to minimize the radiation
of heat. This is certainly a step in the right
direction, and one likely to be followed in future
vessels. A large hoist provides communication
between the kitchen department and the cold
storage rooms.

A vegetable-preparing room, scullery, coal
bunker, and larder, provided with all the latest
labour-saving appliances, are conveniently
arranged on the starboard side of the kitchen.
The bakery, which is in itself worth a visit, is
placed just aft of the kitchen on the port side.
It contains electrically-driven dough-making and
other machines, besides water-tube ovens for
turning out the very highest class of Vienna table
bread. The confectionery department, adjoining
the bakery, is fitted with every conceivable

Culinary
Department.
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The First-class Dining Saloon of the
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Fig. 9.—A Portion of one of the Platers’ Sheds.

Fig. 10.—The Mould Loft.
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WORKING ARRANGEMENTS OF THE SHIPS.

the front by three wrought steel columns, and at
the back by three cast iron columns, two of the
latter also forming supports for the intermediate
shaft, which connects the spur and bevel ge:
Each engine is so arranged on a sliding bed with
adjusting screws that it can be quickly put into
or out of gear with the quadrant, when it is
desired to change from one engine to the other.

The crank shaft of each engine is provided with
a spur-pinion which drives a spur-wheel on the

123

e, which experience has shown to be the most
suitable form for minimum wear when the gears
have to transmit power in either direction, as is
the case with a steering engine. The of
the spur wheels are as follows:—pitch circle
diameters, 14}in. and 69fin.; number of teeth,
18 and 87 ; pitch, about 23in.; width of face,

The pitch is given approximately as the
ben gears are not made to standard pitches.

OLYMPIC. ,
ENGINE.

Fig. 140.—Steam Steering Engines with Spur and Bevel Gearing.

intermediate shaft, carried on the back columns
of the engine. This intermediate shaft is con-
nected by bevel gearing to a vertical shaft, which
in turn gears info the quadrant by means of a
manganese bronze pinion situated above the
bevel gearing. The gearing will be better under-
stood by reference to Fig. 139, and is also well
shown in the photograph of the engines given in
Fig. 140. The spur and bevel gear are of the
Citréen type, made of cast steel thmughout, and
have machine-cut helical teeth of the herring-bone

a total absence of back-lash, and this can only be
achieved by caleulating the exact piteh according
to given diameters and a fixed number of tecth.
For this reason & special cutter is made for each
set of gearing. The sizes of the bevel wheels
are :—pitch circle diameters, 5it. 103in. and 2ft.
04in. ; number of teeth, 19 and 55 ; pitch, about.
4}in.; width of face, 1lin. The teeth on both
sides of the face are shrouded to the pitch line,
and the total width over the shrouds is 143i
The weight of each bevel wheel is 1 ton 16 cwt.,

9






OEBPS/Images/0023-livre-s-0052-023-kcc.jpg
FuBLic  Roows

K

! An‘»‘vnkl
o pranennoe ocox

ecx pouass | NI
1 | t =
G rasSENGER sccommoonrion | 3%
o | [ { §°
= | ! Sl
o i H
s TN e ~ sweLTgR oeex
= I T LT H s
| \ t M
| usLic moorts omine  speoons ve | i )l.g
¥ ' K
M
e s |
gy reooy. oz
& = e .u%_w,u e saiooy. azck

il 1
| |

rsscwcen  recommosnrion 3l
e | urech occi

| ‘

i

| R orpet 4

i $

iwooLgoeck

3
|
! |

=3 srronc meam S oeis LOWERIDECK
Imemes sonedl s imasr asamsniea) e seriedrare
BOILER il BOILER
4
S Varthan

Fig. 14.—Midship Section of *Olympic” and “Titanic.”





OEBPS/Images/0135-livre-s-0052-135-kcc.jpg
TEAMERS DLYMPIC' AND TITANIC,

PLATE .

I
uwew senme 11|64 [# 44| 20 J F2] &1
o cixss e 21528 S e
712 A £ -
2 Z*) (e ISR
z rllanly e CRAFRERA
o 2evien | | (oeen | WO [T ) 502e% | [oruce Lounal Eovvizg Joed Eloe o | ETEEEI® Forimmey fourl e
cisme | | |easime B ||| e ooy ® [
ol Z4] 55 [Er[edbe [T L GG o |
o et N feon 4 el bl bl T T
e s PrRANENT
JEan gy
= T T s i
g oe &2 o : -
v ol lst oy I e SSSe__L0WER 0k C
¥ NI B SN ol rumo ceass
N N 1 =l
$|soresr [ 3|3 sosear | 3| 3| sorier |33 sorren LenoNG
3 HE s is Soer L] [orz) o [@ P Comer]
casine cassine casine casine covkr ews|  parcr|acaris | o osucts)
g <l Ay HK [ m o=
H Al sl oo oS [ Tanccce | ==
ol vl a o e
e
= ! : S e P
]
§ Y| ower 200 4.
o8 N i
s st rsamise S0 eolmtact | P
g B
moon oo s ROOM (=
1B B coow
l
i
— —
H N S T T
9 ¥ 2
N
¢ HE ==
% ¥l =) — E
4 e . ez o 2]
3 3 N e z
2 § S S
2 N iy i
2 Y
%{ 3 HH i






OEBPS/Images/0093-livre-s-0052-093-kcc.jpg
(Style, Empire.)

Room B 40.

Bedroom of Parlour Suite,

L
&
S

(Style, Georgian.)

Fig. 98.—Suite Bedroom, B 50.
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PASSENGER ACCOMMODATION. 69"

Two-berth. | Four-berth. ‘ Sixberth. | Bight-berth, I “Ten-berth, ‘ piagiere
THIRD-CLASS. e —
D Deck .. 4 7 50
BN 26 40 8 260
0w 3L 59 18 466
a . 5 13 4 86
G
ward, open |
berths....... % B a 164
Total oo 66 | 112 ‘ w 5 ‘ 2 \ 1026
i
SUMMARY.
Numberof  Number of
Rooms. Passengers.
First-class ... 735
Second-class 674
Third-class in Toom: 862
»  in open berths 164
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and the swimming bath. Magnificent suites of
rooms, and cabins of size and style sufficiently
diverse to suit the likes and dislikes of any pas-
senger, are provided. There is also a large
barber’s shop, a dark room for photographers, a
clothes-pressing ‘room, a special dining room for
maids and valets, a lending library, a telephone
system, and a wireless telegraphy installation.
Indeed everything has been done in regard to the
furniture and fittings to make the first-class
accommodation more than equal to that pro-
vided in the finest hotels on shore.

TuE forward main staircase is

gr:nd " situated between the first and
ntrances an
e second funnels from forward,

and extends from the middle
to the boat decks, with large entrance halls at
cach level ; see Fig. 73. It is over 60ft. in height
and 16ft. wide. The style is early English of the
time of William and Mary ; but instead of the
heavily carved balustrade usual at that period,
wrought iron scroll work has been adopted,
somewhat after the French style of Louis XIV.,
and occasionally seen in contemporary great
houses in England. The iron work is relieved by
occasional touches of bronze in the form of
flowers and foliage. The walls are covered with
oak panelling, simple and dignified in character,
but_enriched in a fow places by exquisite work
reminiscent of the days when Grinling Gibbons
collaborated with his great contemporary, Wren.
The staircase is lighted by a large dome of iron
and_glass, beneath which, on the uppermost
landing, a large carved panel gives a tone of
richness to the. otherwise plain and massive
construction of the wall. The panel contains a

762 rooms 2435 passengers.

clock, on either side of which is a female figure,
the whole symbolising Honour and Glory crown-
ing Time. The three elevators, the mechanical
arrangement of which is described elsewhere, are
placed just forward of this staircase, as will be
seen from the deck plans. They are entered from
the forward end, the entrance halls on each deck
being extended in this direction to provide ample
space for ingress and egress, and harmonize in
design with their surroundings ; see Fig. 74.

The after main staircase is situated between
the third and fewrth funnels from forward. It is
in style exactly similar to the forward staircase,
but extends only from the promenade to the
shelter decks.

THE first-class dining saloon is
situated upon the saloon deck
amidships and is an immense
room, by far the largest afloat, extending for the
full 92ft. of the ship’s width and 114ft. in length.
The style adopted is Jacobean English of the
carly seventeenth century, for details the splendid
decorations at Hatfield, Haddon Hall, and other
great houses of that period having been carefully
studied ; but instead of the sombre oak, which
the sixteenth and seventeenth century builders
would have adopted, the walls and ceiling have
been painted white. The ceiling in particular is
richly moulded in a manner characteristic of the
plasterer’s art of Jacobean times. The superb
effect achieved is well conveyed to the mind by
the picture of the saloon reproduced in Plate II.,
but a complete perception of its magnificence can
only be obtained by actual presence on the ship
when dinner is in progress. The sidelights in the
shell of the vessel are in groups of six and four

First-class
Dining Saloon.
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Working Hrrangements of the Ships.

HE working arrangements on board the
Olympic and Titanic are necessarily on a
scale in keeping with the great size of the

vessels. The number of crew employed on board
each ship for all purposes is about 860. Of these
about 65 belong to the navigating department,
320 arc employed in the engineers’ department,
and 475 are engaged in the stewards’ and catering
department. The forward portion of the boat
deck and the exposed decks at the ends of the
vessel are entirely devoted to working and
navigating appliances, while the management
of the ship is also greatly facilitated by the
working passage on the port side of E deck,
which extends nearly the full length of this deck
and is connected by stairways with all the
principal departments.

THE position of the officers
and crew’s accommodation will
be seen from Plates III., IV.
and V. The officers are accom-
modated in a house on the boat deck forward.
The engineers’ quarters are on the middle deck,
and their mess room, pantries, offices, etc., on the
deck above adjoining the working passage. The
firemen have excellent accommodation on five
decks right forward. Access from their quarters
to the boiler rooms is obtained by two spiral
staircases and a tunnel through the forward
holds, an arrangement which keeps the firemen
entirely clear of the passenger accommodation.
The seamen’s accommodation is placed on E deck
forward. The living rooms for the stewards and
catering staff are situated on the port side of E
deck, and are entered from the working passage.

Accommoda-
tion for Officers
and Crew.

To provide access for cargo or
Cargo, Baggage, baggage to the lower holds,
and Malls. three cargo hatchways, placed

at the centre-line of the ship,
have been fitted forward for Nos. 1, 2 and 3 holds ;
four hatchways have been provided aft, two
placed at the centre-line for Nos. 5 and 6 holds ;
and two smaller hatchways, away from the
centre-line, give access to No. 4 hold. The hatch-
ways to Nos. 1 and 2 holds are served by three
steam winches. The third hatch, that near the
passengers’ quarters, is served by two 2}-ton
electric cranes and two 3-ton electric winches.
The two hatchways to No. 4 hold are each served
by a 13-ton electric crane. The remaining hatch-

ways, Nos. 5 and 6, are each served by-two 2}-ton
cranes and one 3-ton electric winch. The masts,
which have a height of 205ft. above the average
draught line, are utilized for working the cargo
by means of cargo spans, while the foremast
supports a derrick suitable for lifting motor cars,
which will be stored in one of the fore holds.

The post office and baggage accommodation is
arranged compactly on the lower and orlop decks
forward, with a view to expediting the reception
and despatch of the mails and the transportation
of passengers’ baggage on the departure and
arrival of the ship.
Tue navigating bridge, from
which the vessel is controlled,
is situated at the forward end
of the boat deck, so that the
navigating officer may have a clear view shead.
This bridge is a veritable forest of instruments.
In the centre is the wheelhouse, containing the
telemotor control wheel by which the ship is
steered, with a standard compass immediately
in front. In front of the wheelhouse are placed
the engine room, docking, and stecring telegraphs,
and loud-speaking telephones to various stations.
In the bridge shelter or chart room adjoining arc
also placed the watertight door controller, the
submarine-signal receiver, the helm indicator, the
master clocks, and other apparatus.

There is also a docking bridge provided right
aft, for use when the vessel is docking or turning
in a confined space.

THE steering gear is situated in
the poop at the after end of
the shelter deck. It is of the
well-known Wilson-Pirrie type,
made by Messrs. Harland & Wolff themselves,
and consists of a spring quadrant and tiller on
the rudder-head worked through wheel-and-
pinion and bevel gearing by either of two sets of
three-crank vertical steam engines. Either cn-
gine suffices for the working of the gear, the other
being a standby. The whole arrangement is
illustrated in Fig, 139. The engines have inverted
direct-acting cylinders, each 17in. diameter by
18in. stroke, which take steam at a pressure of
1001b. per sq. in. Piston steam valves have been
adopted, and work directly from the crank shaft
by means of eccentrics.

The cylinders of each engine are supported at

The Navigat-
ing Bridge.

Steering
Gear.





OEBPS/Images/0062-livre-s-0052-062-kcc.jpg
—

Fig. 59.——Crank Shaft in the Lathe.

— -

ar’

e

Fig. 60.—One of the Thrust Shafts.
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In the first-class staterooms, in addition to the
usual fixed lights, there are fitted sockets for
portable electric lamps or fans. Special dimming
lamps with two filaments are also provided so
that a light of small candle-power can be kept
burning throughout the night, a feature which
will appeal to nervous passenger:

Energency lamps on distinct circuits, deriving
current from the emergency dynamos, are placed
at intervals in all the passages, public rooms, and
compartments throughout the vessel, so that, in
the unlikely event of an entire extinetion of the
ordinary lighting, there would still be illumina-

THE SHIPBUILDER.

decoration employed, and ranging from severe
Italian Renaissance to elaborate Louis Seize.
The main staircase fittings are after original
French models. No trouble or expense has been
spared in their selection, some having cost many
hundreds of pounds each. Tllustrations of these
fittings will be found elsewhere in the chapter
dealing with the passenger accommodation.

Tue electric bell installation
comprises no fewer than 1,500
bell pushes on each ship. In
the staterooms the bell pushes
are mounted on the same plates with the electric

Electric
Bells.

Fig. 126.—Main Feeder Switchboard.

tion available at all the points where the passen-
gers and crew would congregate. In fact, anyone
could find their way from one end of the vessel
to the other at night by means of the lights on
these circuits.

Many of the electric light fittings in the passen-
ger accommodation are of majolica, which does
not tarnish like metal. The ormolu electric light
fittings have been supplied by Messrs. N. Burt
and Co., Limited, of London. In the public
rooms, main entrances, and suite rooms, these
fittings are of a magnificent character, designed
to agree in style with the particular period of

light switches, such a plate being placed within
convenient reach of each berth.

THE electric heaters, of which
there are 520 installed through-
out each vessel, are of the
Promotheus type, illustrated in
Fig. 128. These heaters take a collective current
of over 5,000 amperes.
Ax idea of the large number of
motors required will have been
gathered from the numerous
types of electrically driven
machinery already cited. Altogether there are

Electric
Heaters.

Electric
Motors.
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Fig. 49.~Two of the Stokehold Fans.

Piggott & Co., Ttd., of Birmingham, are of steel,
lapwelded, with a strap riveted over the weld,
and are provided with concertina or bellows

Fig. 50.—Stokehold Fan Controller, with
Cover removed.

joints between ecach rigid connection, to allow
for expansion without endangering the airtight-
ness of the pipes leading to the condensers,
These joints consist of two thin steel discs riveted
together at their periphery through a steel ring,
and are about 2ft. 6in. larger in diameter than
the pipes to which they are connected by flanges.
The slightly conical form of the disc plates
enables any difference in length due to contraction
or expansion to be taken up.

The change-over valves ate of the piston type
with a ring of special form. Fig. 52 illustrates
the casing of one of these valves and clearly
shows the ports. Steam is admitted to the
strainer and thence to the turbine when the
piston of the change-over valve is at its highest
position, and to the condenser when the piston
is lowered. The pistons of both change-over
valves are connected to levers, the other ends of
which (see Fig. 51) are controlled by a Brown’s
hydraulic reversing engine of the type adopted
in reciprocating engine practice, which is in turn
controlled by a lever on the starting platform
close to the main reversing lever. When the
order to reverse is given, the engineer at once
pulls over the change-over valve reversing lever,
the steam passes direct from the low-pressure
cylinder to the condensers, and the machinery is
handled as an ordinary reciprocating installation
until the manceuvring is finished and steam is
again admitted to the turbine by restoring the
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The wheel housc on the bridge and the crow’s
nest.

The wheel house on the bridge and the
engine room.

The wheel house on the bridge and the poop.

The chief engineer’s cabin and the engine
room.

The engine Toom and Nos. 1, 2
6 stokeholds.

The instruments employed are Messrs. Alired
Graham and Co.s patent loud-speaking nav
*phones of the type illustrated in Fig. 13
Except in the chief engineer’s cabin, the tele-
phones are of the * Universal ” pattern, by which

3, 4, 5 and

Fig. 136.—Telephone Exchange Switchboard.

<alls are given by means of an interrupter as well
asjby voice. The apparatus is mounted in special
forms to suit the various positions. On the fore-
castle and poop the instruments are contained
within a polished brass casing mounted on a

SHIPBUILDER.

pillar, and the whole fitting is arranged in port-
able form, so that the apparatus can be used at
two alternative positions in the case of the fore-
castle set and at a second position on the poop.
For the crow’s nest the telephone is mounted

Fig. 137.—Cabin Telephone.

within a metal hood, and this set also is portable.
In the wheel house on the navigating bridge
four instruments are fitted. Each telephone is
provided with an indicating device, and, in
addition to a flag showing as is usual, a signal
lamp is caused to glow upon a call being received.
In the engine room three telephones are employed.
and the instrument for communicating with the
boiler rooms operates in conjunction with a
combined switch and indicator giving both lamp
and flag signals, as in the case of the bridge
instruments. In each boiler room the telephone
is mounted within a metal hood, and a special
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Building of the Hulls. J

¥
HE following are the leading sizes of the
Olympic and Titanic as constructed :—
TasLe IL.—DIMENSIONS.

Length over all ...
Length between perpendiculars

882 9"
850" 0"

Breadth extreme ...... 92 6
Depth moulded to shelter deck 64’ 3"
Depth moulded to bridge deck 73 3

Total height from keel to navigating
; 1

bridge ... 04" 0"

Load draught 34 6
Gross tonnage . 45,000
Indicated horse-power of reciprocat-

NG ENGINES .vvvvvconrrrrrerees 30,000
Shaft horse-power of turbine engine.. 16,000

A comparison of the foregoing information with

the table of dimensions of other vessels given in
the preceding chapter will show that the Great
Eastern was 170 fect shorter and 20,600 gross
tous less ; the Kaiser Wilhelm I1. and the Kron-
prinzessin Cecile are cach 172 feet shorter and
25,600 tons less ; the Adriatic 141 feet shorter
and 20,500 tons less ; and the Maurctania 90 feet
shorter and about 13,000 tons less.
Tue structural design of the
Olympic and Titanic is shown
by the midship section (Fig.
14) and the elevation on Plate
III. There are eight steel decks amidships—the
boat deck, promenade deck (A), bridge deck (B),
shelter deck (C), saloon deck (D), upper deck (E),
middle deck (F), and lower deck (G)—while at
the ends an extra deck—known as the orlop deck
—is fitted, making nine decks in all.

The main structure of the vessels ends at the
bridge deck, which is carried for 550 feet amid-
ships. To raise the ends of the ships well above
the waterline without having recourse to a large
sheer, a poop 106 feet long and a forecastle 128
feet long are provided. Above the bridge deck,
the deckhouse sides and deck plating are of
lighter scantling and have two expansion joints,
one forward and one aft, to prevent heavy
stresses coming upon the thin plating in a seaway.
The main scantlings have been determined by
Messrs. Harland and Wolff’s long experience with
large vessels. Material is massed at the upper
flange of the equivalent girder by making the
bridge and shelter deck plating and sheer strakes
of great thickness and fitting doubling at these

Structural
Design.

points, while the lower flange is strengthened by -

doubling the bilge plating. The material used
throughout is mild steel.

The keel of each vessel is formed by a single
thickness of plating 1§in. thick and a flat bar
19%in. wide by 3in, thick. The bottom plating
is hydraulic riveted up to the bilge, the strakes
being arranged clincher fashion for this purpose ;
and the frame bottoms are joggled to avoid the
use of tapered packing pieces. To reduce the
number of butts and overlaps to a minimum,
plates of large size ate adopted. The shell plates
generally aro 6 feet wide and about 30 feet long,
With a weight of 23 to 3 tons. The largest shell
plates ate 36 feet long and weigh 4} tons each.

A cellular double bottom extending right out to
the ship’s sides, with floors on every frame, is fitted
throughout each vessel. This double bottom
is 5ft. 3in. deep, and is increased to 6ft. 3in.
in the reciprocating engine room. The sub-
division of the double bottom into separate tanks
is arranged to provide ample facilities for trim-
ming the vessel or for correcting any list due to
unequal disposition of coal or cargo. The double
bottom is divided into four compartments trans-
versely by the watertight centre keelson and
watertight longitudinals on each side 30ft. from
the centre line, the subdivision being completed
in the usual manner by transverse watertight
floors. The subdivision into four tanks trans-
versely is also of benefit to the stability of the
ship, owing to the limited width of the free water
surfaces in the tanks used for the boiler feed
water and for the passenger water services.
Besides the continuous tank girders mentioned
above, there are five intercostal tank girders
amidships on each side of the centre keelson,
disposed as shown in Fig. 14, and additional
girders are fitted beneath the engine rooms.

The spacing of the [rames is 3ft. amidships,
reduced to 24in. forward and 27in. aft. The
frames are of 10-in. channel sections, except at the
extreme ends, where a built section of frame and
reverse bar is adopted. Web frames 30in. deep
are fitted on every third frame (9ft. apart) in the
boiler and turbine rooms, and on every second
frame (6ft. apart) in the reciprocating engine
room. The channel frames extend from the tank
top to the bridge deck, some of these bars having
a length of about 66£t. and weighing nearly one
ton. The beams of the main structure are also





OEBPS/Images/0007-livre-s-0052-007-kcc.jpg
The Late Mr. Thomas H. Ismay.
(Founder of the White Star Line.)
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Fig. 33.—Forecastle Deck of the *Olympic,” looking Aft.
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Fig. 104.—Special Stateroom, B. 64. (Style, Louis Quinze.)
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hotwell pumps in the reciprocating engine room.
From the control tanks the water is drawn by
four Weir single-cylinder direct-acting hotwell
pumps (bwo on each side of the ship) 1din.
diameter by 24in. stroke, the diameter of the
steam cylinder being 14in., and is discharged
through the main feed filters to the Weir surface
feed-heater.  The main feed filters are placed
against the forward engine room bulkhead (see
Plate VIIL) and are four in number, two on
each side of the ship. They have been supplied
by Messis. Railton, Campbell and Crawford,
and the Zitamic set is illustrated in Fig. 65,
The total filtering area is 1,008 square feet.

Fig. 64.—One Set of “Dual” Twin Air Pumps.

The surface feed-heater is capable of dealing
with 700,000Ib. of water per hour when supplied
with 50,000lb. of exhaust steam per hour from
the dynamo engines at a pressure of about 5lb.
per sq. in., the temperature of the water being
raised from 700 to 140°. The surface heater
shell is of mild steel, the doors of cast iron, the
tube plates of rolled brasg, and the tubes.of solid
drawn brass. From the surface feed-heater the
water passes to the direct-contact heater, placed
high on the engine room forward bulkhead ; see
Plate VII.  The direct-contact heater is suit-

able for dealing with 700,0001b. of feed water per
hour, and when using exhaust steam from the
auxiliaries is capable of raising the temperature
of the feed water from 140° F. to 212 or 230° F.
An illustration of this heater is given in Fig. 66.
The shell is of mild steel. The direct-contact
heater is so arranged that it will automatically
regulate the feed pumps and hotwell pumps, and
thus ensure these auxiliaries working in unison.
From the contact heater-the water gravitates to
the main feed pumps, which are of Weir’s verti-
cal direct-acting type having a diameter of 14in.
by 28in. stroke and steam cylinders of 19in,
Four pairs of pumps are provided, but two pairs
alone are capable of dealing with all feed water
for 44,000 LH.P. An illustration of one pair of
the feed pumps is given in Fig. 67. In the case
of both the main feed and the hotwell pumps,
the water ends are of cast iron and are fitted
with gunmetal liners, gunmetal buckets, men-.
ganeze bronze pump rods, and bronze valves in
gunmetal seats. The water valve chests for the
feed pumps are of cast iron, bolted to the pump
chambers.

All the feed pumps are interchangeable so far
as feeding the boilers is concerned. In addition
to the main feed pumps, a large duplex pump of
Messrs. Harland & Wolff's own make—intended
for ‘auxiliary feed purposes, working the ash
ejectors, boiler circulation, and other duties -
is placed adjacent to each boiler room (see Plate
VL) in a separate dust-tight compartment, so
that the working parts may not be injuriously
affected by coal dust.

THE cvaporators, three in
Evaporating  number, are placed on the
Plant. starboard side at the after end

of the turbine room ; see Plate
VIIIL. They are of the latest Quiggin’s type, and
have been supplied by the Liverpool Engineering
and Condenser Co. Two of them are shown in
Fig. 68. Each evaporator has capacity for the
production of 60 tons of distilled water per 24
hours, which can be maintained even after being
in use for several days. The heating surface in
each case is of the flat grid type, made from solid
drawn copper tubes, and the shell is of cast iron
Each heating surface unit is interchangeable and
can be separately withdrawn from the evapo-
rator. The joints are of the grooved type. Being
metal to metal, they do not require any jointing
material, and are perfectly tight under any pres.
sure and variatioh of temperature. The shells are
lagged with double-ply hair felt and sheathed with
galvanized sheet iron. An independent duplex
steam feed pump supplies the evaporators with
feed water, the supply being automatically con-
trolled by the automatic regulator fitted for this
purpose on each evaporator.





OEBPS/Images/0024-livre-s-0052-024-kcc.jpg
Fig. 15. Hydraalic Riveter at Work on the Vertical Keel Plate.

Fig. 16. Hydraulic Riveting of Topsides of the “Olympic.”
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THE BUILDERS OF THE
present time, for the latest Bibby liner, ‘the
‘Gloucestershire, a fine vessel of about 8,100 tons
gross, left Belfast the day after the Olympic was
launched. The drawing office was placed in
charge of Mr. G. W. Wolff, who later was taken
into partnership, the firm from the lst January,
1862, being known as Harland & Wolff.  The
‘business prospered exceedingly, the energy and
enterprise of the partmers, together with the
high class work turned out, gradually building
up the great reputation which the firm ulti
mately acquired.

“OLYMPIC”

AND «TITANIC.” 11
Entering the Queen’s Island yard in 1862 as an
apprentice at the comparatively early age of
fifteen, he became successively draughtsman,
assistant manager, sub-manager, works manager,
partner, and ultimately chairman of Harland
and Wolff, Limited. His activities have not
been confined to shipbuilding, and his business
abilities have secured for him the chairmanship
of several leading shipping companies, besides
directorships in numerous large industrial con-
cerns.

Associated with Lord Pirrie in the manage-

Fig. 5.—Side View of Gantry over Slips Nos. 2 and 3.

In 1874 Mr. W. J. Pirrie (who
was raised to the peerage in
1906) was admitted a partner.
In 1895 Sir Edward Harland died, in 1906 Mr.
Wolff retired, and Lord Pirrie has remained in
supreme control, worthily maintaining the tradi-
tions of the firm. The business was turned into
a private limited liability company in-1885, the
capital being £600,000, divided into six hundred
shares of £1,000 each.

Lord Pirrie’s career, which has already been
the subject of a special article in Z%he Ship-
builder,* has been one of the most notable
among those of the great captains of industry.

‘Lord Pirrie.

*No. 7, Vol 11, 108

ment of the Queen’s Tsland establishment are
five directors, each having his own special de-
partment to control.

The present Works are very

The Present  extensive and employ over

Works. 14,000 men.  Their extent
and arrangement are shown
in Fig. 3. Tt will be scen that there are no

less than eight building slips, all capable of
taking large vessels. Nos. 2 and 3 slips were
specially laid out for the construction of the new
White Star liners in the place previously occu-
pied by three slips, the great increase in the size
of the two vessels necssitating a reduction in the
number of berths. The ground in way of the
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Fig. 132.—One of the Electric Baths, open.

Fig. 133.—One of the Electric Baths, in use.
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desired extent, while those who prefer a cooler
atmosphere are equalled catered for.

In addition to the hot and warm air delivery
fans, there have been provided a large number of
suction fans for taking foul air from the lavatories,
galleys, pantries, and other quarters, so that not
only is fresh air brought into the ship, but all
vitiated air is removed from those portions of
the accommodation which, unless ventilated,
might prove objectionable.

The fans, of which no less than 64 have been
required for the ventilation of the accommoda-
tion, are all of the *“ Sirocco ” type manufactured
by Messrs. Davidson & Co., Ltd., and are driven

THE SHIPBUILDER.

encumber the decks of so many liners, these
being, in the case of the Olympic and Titanic—
to use an Irishism—* conspicuous by their
absence.” For the same reason the space usually.
sacrificed for the time-honoured domes over the
public apartments is utilized in these vessels for
other and more advantageous purpos

NaTURAL ventilation and the
admission of daylight to the
interior of the various Tooms
have been carefully studied,
there being about 2,000 windows and sidelights
altogether. Indeed the numerous sidelights and

Sidelights and
Windows.

Fig. 120.—Ventilating and

by Allen motors designed in accordance with
Messts. Harland & WolfP’s specification.  The
motors are provided with both hand and auto-
matic control for the variation of speed to suit
the particular system of trunks to which the fans
they actuate are connected. This is a very
necessary provision, as, if the motors always run
at the same speed, they are liable to be either
overloaded or to fail in the demands made upon
them, it being impracticable to determine before-
hand the precise speed required in each case.
Three of the fans situated on the boat deck are
illustrated in Fig. 120.

The mechanical system of ventilation adopted
renders superfluous the numerous cowls which

Heating Fans on Boat Deck.

the magnificent array of windows form one of the
most striking features of the new ships.
Mention has already been made of the novel
arrangement of six and four sidelights adopted
in the first-class dining saloon and reception
room, the oval lights 22in. by 17in. in the first-
class staterooms, and the sliding windows of the
enclosed promenade. A special glass, supplied
by the Maximum Light Window Giass Company,
of London, has been used for the inner windows
of the dining and reception rooms. By means of
the combination: of lenses and prisms introduced
in this glass, the light from the portholes is
dispersed over a greater area than would be the
case if ordinary glass had been adopted. All the
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Feed Pumps.

Fig. 68.—Two of the Evaporators.

Fig. 67.—One Pair of Vertical Direct-Acting
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Gbhe Electrical Equipment.

LECTRICITY, it need hardly be pointed
out, is cxtensively employed in all the
departments of the Olympic and Titanic.
In addition to the large supply required

for lighting purposes, electrical power is used for
the deck cranes; cargo, boat, and engine room
winches ; passenger clevators ; stores, mail, and
pantry lifts; ventilating and stokehold fans ;
cabin fans ; motors for the cylinder-lifting gear,
turbine-turning and lifting gear, and condenser
sluice valves; the workshop machine tools;
conveyor for marconigrams ; gymnastic appara-
tus ; kitchen and pantry machinery, such as the
ice-rocker, dough-mixers, potato-peelers, roasters,
knife-cleaners, mincers, hot plates, and electric
irons ; electric heaters; electric baths; main
steam whistles ; sounding machines; stoking
indicators; boiler room telegraphs; clocks ;
watertight doors; helm indicator; illuminated
pictures ; chimes; bells; loud-speaking and
service telephones ; submarine signalling ; and
wireless telegraphy. The electrical installation,
therefore, may virtually be termed the merve
system of the ship. Indeed the application of
electricity is so general that much of the electrical
equipment is necessarily deseribed in the other
sections of this book.

THE central station is situated
in a separate watertight com-
partment, about 63ft. long and
24ft. high, adjoining the after
end of the turbine room at the tank top level.
The general arrangement of the electrical machin-
ery in this compartment is shown in Fig. 122.
The main generating plant consists of four
400-kilowatt engines and dynamos, manufactured
by Messrs. W. H. Allen, Son & Co., of Bedford,
and has a collective output of 16,000 amperes at
100 volts, which exceeds in current capacity
many large city central stations. The switch-
board gallery is at the forward end of the com-
partment at the orlop deck level, and commands
a view of the machines.

Central
Station,

Tap engines are of the vertical

Main three-crank compound forced-
CerernLak lubrication type and indicate
ots.

580 horse-pawer each when run-
ning at 325 revs. per minute. Each engine has one
high-pressure cylinder 17in. diameter and two

low-pressure cylinders 20in. diameter, with a
stroke of 13in.  Steam is supplied at 185lb.
pressure and is exhausted either into the surface
heater, which is the condition at sea, or into the
auxiliary condenser, which is the condition in
port. Each engine is coupled directly to a:
compound-wound continuous-current dynamo of’
the ten-pole type fitted with inter-poles. The
equalizer cables are led to the equalizer switches
situated below the deck near the centre of the
compartment, with a view to minimizing and
equalizing the resistance when running in parallel.
Illustrations of one of the generating sets are
given in Figs. 123 and 124. The tachometers are
driven by Hans Renold silent chains.

In addition to the four main:

Suxllia;'lv generating sets, there are two,
S re 30-kilowatt engines and dyna-

mos situated on a flat in the
engine casing at the saloon deck level, well above
the water-line. The general features of their
design are similar to the main sets, except that:
the engines are of the two-crank compound type.
Each engine has cylinders 9in. and 12in. diameter:
by 5in. stroke, and runs at 380 revs. per minute.
The auxiliary sets are connected by means of a
separate steam pipe to boilers situated in either
of several boiler rooms, and will be available for
emergency use should the main sets be tem-
porarily put out of action.

CuRrRrENT is conveyed from the!
main dynamos by means of
heavy rubber-insulated cables,
each of 1-5 sq. in. sectional area:
and 2}in. diameter, to the dynamo control
switches situated on the front of the switchboard
gallery. Of these there are four, one for each
dynamo, cach provided with five hand levers
resembling those commonly seen in a railway
signal box; see Fig. 125. The electrician in:
charge faces the machinery when operating the.
switches, and can also communicate his instruc-
tions to the engineer below by means of electrically
illuminated signals which signify if any particular
set is to be started, stopped, or varied in speed.
The various switches are interlocked to ensure
correct operation. Four ammeters, reading up
to 5,000 amperes each, are provided, and there
are also four integrating wattmeters, which

Main
Switch Gear.
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Ghe White Star Ioine.

X HE completion of the immense liner
Olympic, to be followed very shortly by
the sister ship Titanic, the largest ships
in the world, adds yet another triumph

of shipbuilding and engineering skill to the
splendid list of vessels built for the Atlantic
passenger service. In no other trade have such
remarkable developments taken place in the size
of ships and in the comfort and luxury provided
for passengers. Competition between the great
shipping companies engaged has been very keen,

The White Star flag was
flown originally by a line of
sailing vessels founded about
1850, and mainly engaged in the Australian trade
to cope with the great rush to the newly found
Australian goldfields. In 1867 the owner of this
line retired and the fleet passed into the hands
of the late Mr. Thomas Henry Ismay.
commenced by introducing iron instead of
wooden sailing ships; but having had some
experience of steamships and Atlantic traffic as

Early History.

Fig. 1.—The First *Oceanic,” 1871.
(The Pioneer Steamship of the White Star Line.)

and efforts to sccure pre-eminence have been
quickly followed by the endeavours of rival lines
to “ go one better.” In this respect the White
Star Line, or more properly the Oceanic Steam
Navigation Company, has always been in the
first rank since the Company was formed in 1869,
and the building of the Olympic and Titanic
makes it evident that the characteristic policy of
enterprise and foresight is being worthily main-
tained.

a director of the National Line, he realized the
advantages to be obtained by the establishment
of a high-class service of steamships in the
Atlantic passenger trade, and in 1869 formed the
Oceanic Steam Navigation Company for this
purpose. In 1870 Mr. Tsmay was joined in the
management of this Company by Mr. William
Imrie, the title of the managing firm being altered
to Ismay, Imrie & Co.  An order was immediately
placed with Messrs. Harland and Wolff to build
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Fig. 94.—Sitting Room of Parlour Suite.





OEBPS/Images/0139-livre-s-0052-139-kcc.jpg
T T

31TIHS

m 3uv1d DINVLIL ONY JIIWATO SYIWVILS: MIYIS-TTIYL YVLS TLIHM FHL ot st o T





OEBPS/Images/0096-livre-s-0052-096-kcc.jpg
Fig. 101.—Suite Bedroom, C 76. (Style, Italian Renaissance.)

Fig. 102.—Special Stateroom, C 84. (Style, Adams.)
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BUILDING OF THE HULLS. - 81

beams and plating of the various decks. The
view of the shelter deck looking aft, reproduced
in Fig. 29, gives a very good impression of the
vessel’s size and shows clearly the deck beams and
plating. The shell plating of the Olympic was
completed and almost entirely riveted by the
beginning of April, 1910, as will be seen from the
next photograph (Fig. 30), taken on the 7th of
that month, Tt will be noticed that the sister
ship Titanic, on the adjoining berth, was by this
time fully framed. Other work besides the steel
work now began to make rapid headway. Fig.
31 shows a photograph of the first-class dining

Tun Olympic was successfully-
launched on the 20th October,
1910, in the presence of the -
Lord Lieutenant of Ireland,
the Countess of Aberdeen, and a number of
distinguished guests, the final arrangements being
personally directed by Lord Pirrie. The launch-
ing operation has alrcady been fully dealt with in
The Shipbuilder.* and from our previous article
we reproduce Figs. 36 and 37 showing the forward
launching cradle and brackets, Fig. 38 represent-~
ing one of the two hydraulic triggers by which
alone the vessel was held when all the shores and

Launch of the
“Olympie.”

Fig. 27.- The “Olympic” almost Framed.

saloon taken on the 6th June, 1910. Tt will be
seen that a commencement had then been made
with the grounds for the joinerwork.  This
photograpl also shows the novel arrangement of
sidelights in double rows adopted for lighting the
saloon.

The support of the vessel during construction
by means of shores under the bottom is shown in
Fig. 32, which also gives an interesting view of
the bottom riveting. The final illustrations of
the vessel on the stocks show a view of the fore-
castle deck (Fig. 33) and a bow and stern view
taken shortly before the launch (Figs. 34 and 35).

(18th November, 1909.)

blocks were removed, and Fig. 39 showing the
pump and pressure gauge associated with the
launching triggers. A striking photograph of the
vessel immediately after leaving the ways i
reproduced in Fig. 40. The leading particulars
of the launch as given in our former article are
repeated for the convenience of our readers in
Table IV.

TanLe IV.—Lav

Draught forward, 15ft. 8
Launch weight excluding

ParricULARS.

; mean, 18ft. Ofin.
. 24,600 tons.

CHING

*No. 19, Vol. V.
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and each spur wheel weighs 1 ton 6 cwt. The spur
pinion weighs about 5 cwt., and the bevel pinion
about 9 cwt. The quadrant and the pinion on the
vertical shaft have machine-cut involute teeth.

Fig. 141.—Electric Helm Indicator.

The quadrant is connected to the arms of the
working tiller by means of heavy spring links,
which prevent undue shocks coming upon the

THE SHIPBUILDIER.

gear or the engine. The working tiller consists
of two forged arms, one arm being placed at the
centre of each half of the quadrant. The tiller
arms are keyed to the rudder-head, and are tied
together by a strong wrought steel tie-bar.
A spare tiller, arranged to come into operation
only if the connection between the quadrant and
working filler is disabled, is placed immediately
above the quadrant. This tiller can also be
worked by the warping capstans should the whole
gear be disabled.

The steering gear is controlled from the naviga-
ting bridge by Brown telemotors, and from the
docking bridge aft by mechanical means. The
telemotor cylinders are placed near the steering
engines, and are connected by levers and shafting
to the steam control valves on the engines. The
control valve on each engine is fitted with an
economic valve of Brown’s type, which shuts off
the steam automatically when the engine is at
rest, and so prevents the leakage of steam into
the cylinder. The precise position of the rudder
at any moment is shown by means of an electric
helm indicator placed on” the navigating bridge.
This indicator, whichis illustrated in Fig. 141,
has been supplied by Messrs. Evershed and
Vignoles, Ltd., of London.

L

(>

Fig. 142.—153-ton Anchor.
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[ . THE SHIPBUILDER.

Other notable events in the
history of the Line have been
the transference, in 1907, of
the main service—Liverpool, Queenstown, and
New York—to Southampton, Cherbourg, Queens-
town, and New York, and the passage of its
control to the International Mercantile Marine
Company, of which the White Star Line forms the
most important unit. In 1909 their first entry
was made into Canadian traffic with the steamers
Laurentic and Megantic, the largest vessels which
have yet been employed in this service. The
Laurentic and Megantic are further notable on
account of the fact that whereas the Megantic is
propelled with twin screws driven by Teciprocat-
ing engines, the Laurentic, although otherwise of
similar dimensions and form, is provided with
triple screws and machinery combining two sets
of reciprocating engines with a low-pressure
Parsons turbine. This experiment was made in
order that the relative merits of the two systems
of propelling machinery could be ascertained.
No results have been published regarding the
performances of these ships, but the fact that it
was decided to adopt the combined type of
engines for the Olympic and Titanic, ater the full

Later History.

experience of the two systems secured in this
way, is significant.

The present chairman and
managing director, Mr. Joseph
Bruce Ismay, is the eldest son
of the founder of the White Star Line, the late
Mr. Thomas Ismay, and has occupied that
position with great ability since the death of his
father in 1899. Mr. Bruce Ismay was born in
1862. He was educated at Harrow and then
served a seven years” apprenticeship in the office
of Messrs. Ismay, Imrie & Co., after which he
proceeded to New York as agent for the White
Star Line. Returning later to Liverpool, he
was admitted a partner in the firm. Training and
temperament alike have combined to fit Mr.
Ismay eminently for the position of vast responsi-
bility he holds, and the success of the Olympic is
in no small measure due to the interest and
initiative he has displayed in dealing with the
many problems involved. Associated with Mr.
Ismay in this work mention should be made of
those officials of the Line who have devoted great
ability and untiring energy to the mass of detail
connected with the building of the two latest and
greatest Atlantic liners.

Management.
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THE ELECTRICAL EQUIPMENT.

cables pass vertically up two steel trunkways,
one on the starboard and one on the port side, and
terminate in master fuse boxes at each deck,
from whence branch the individual circuit cables.
The latter ramify throughout the vessel along the
main passages of the different decks, and feed in
turn the distribution boxes, one of which is
illustrated in Fig. 127. From the distribution
boxes the current is taken by wiring to the
individual lights, motors, heaters, ete. Local
switches are, of course, provided for turning off
individual lights or machines.

111

together in a steel tube filled with bitumen to
ensure watertightness and yet look neat. Some
idea of the extent of the electrical system will be
gathered when it is stated that considerably more
than 200 miles of cable have been fitted on each
ship.

Tue total number of incan-
descent lamps installed on
board the' Olympic is about
10,000, ranging from 16

Electric
Lighting.

.p. to 100 c.p., the Titanic having a similar
number.

Tantalum lamps have been adopted

Fig. 125.—Switch Gear of Dynamos 3 and 4.

Tie main cables and branch
Cables. wires are of tinned copper
covered with rubber and
heavily braided, except in the machinery spaces,
where they are lead sheathed, armoured, and

externally  braided. In the boiler rooms the
cables are run in steel pipes for protection against

damp and mechanical inju
through a watertight bul

All wires leading
chead are collected

throughout, except in a few cases in the engine
room, the metal filament lamps having been
found quite suitable for use on shipboard except
where there is any pronounced vibration. Their
use permitted the voltage to be reduced to 100.
The economy secured by the reduced voltage
more than compensates for the higher first cost
of the metal filament lamps compared with the
ordinary incandescent pattern,
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THE PROPELLING MACHINERY. 49

bend, they are deflected and discharged well clear
of the ship’s side. In addition, there are four
ash hoists supplied by Messrs. Railton, Campbell
and Crawford, for use when the vessel is in port.
Ash hoists of this type have proved remarkably
free from wear and tear and require a very small

Fig. 48.—One of the Ash Hoists.

supply of steam, a }-in. pipe only being used for
. the steam inlet. Fig. 48 shows clearly their
arrangement and method of working.

No forced draught is provided,
it being the practice of the
White Star Line to have forced
ventilation only to the boiler
rooms of their ships. For the latter purpose
twelve Sirocco fans, two for each boiler room,
have been supplied by Messrs. Davidson & Co.,

Induced
Draught and
Fans.

of Belfast, fitted with Allen motors. The fans are
placed at the middle deck level and draw in air
through ventilating shafts from the boat deck;
supplying the same through trunks led down the
bulkheads to the level of the furnaces. Bight of
them are 55in. diameter, two 50in., and two 40in.,
a pair being illustrated by Fig. 49. One of the
stokehold fan controllers with the cover removed
is shown in Fig. 50. It will be seen that the
cables are fitted permanently into screw plugs,
the holes for which are bored and tapped in the
joit of the cover, so that they can be placed in
position and the cover screwed down, making a
simple and yet watertight joint.  The controllers
can also be worked from the stokeholds by rods
supported on ball thrusts. The ball thrusts so
greatly eliminate friction that the different
positions on the controller can be easily felt
below.

TeE steam supply is carried
from the boilers to the engines
by two main steam pipes made
of welded steel, with a butt
strap riveted over the weld, from which branches
are carried to the various boilers, and which
gradually increase in diameter as they approach
the engine room forward bulkhead. On the
forward side of this bulkhead, on each pipe line,
is placed a balanced emergency stop valve (see
Plate VI.), which can be closed in a few seconds
in case of need. On the after side of the same
bulkhead are the main stop valves, 213in.
diameter (see Plates VII. and VIIL), each pro-
vided with a large separator and a cross connec-
tion, which allow either range of piping to be
used for either or hoth engines. The main stop
valves are of the equilibrium double-beat type,
and are operated by hand wheels and screws from
the starting platform, which is situated in the
centre of the reciprocating engine room.

From the stop valves the steam passes to
the reciprocating engines, and after expanding
through the various stages is led from the low-
pressure cylinders of each set by a 61-in. pipe to a
huge change-over valve, 64in. diameter, situated
on each side just abaft the forward bulkhead of
the turbine room. By means of these change
valves the exhaust steam is deflected downwards
through large strainers to the turbine, or directly
across to the condenser. The arrangement will be
better understood by reference to Plates VIIL. and
VIIL and the section through the turbine room
given in Fig. 51, from which 1t will be seen that all
these parts are in duplicate, there being an
exhaust pipe, change-over valve, and steam
admission to the turbine, and a main condenser
on each side of the centre-line of the ship. The
exhaust pipes, which have been supplied by Thos.

Steam and
Exhaust Pipes
and Valves.
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507tons. The two low-pressure cylinders are
placed onc at cach end of each set of engines, as
is usual with the balancing system adopted, the
order of the cylinders, beginning forward, being
low-pressure, high-pressure, intermediate-pres-
sure, and low-pressure ; see Plates VIL. and VIIL.

EachbL.P. cylinder is provided with two slide

PROPELLING MACHINERY. 55

usual type, and, in order that the latter may
always be at full stroke whatever the cut-off
required in the various cylinders, each set of links
has its own separate adjustment. Klaborate
electrically-operated lifting gear for the cylinder
covers, efc., has heen necessitated owing to the
great weights o be. handled, while in addition

Fig. 55.—Port Intermediate Cylinder.

valves, worked from the same crosshead by a
single set of double bar links and eccentrics. The
H.P. cylinder is provided with a single piston
valve and the L.P. cylinder with two piston valves
similarly operated to the twin slide valves on the
L.P. cylinders The valves are operated by
Stephenson link motion. The reversing gear for
each set is operated by a Brown engine of the

several electric winches have been provided to
deal with the smaller weights.  The turning
engines are steam-driven.

Tue  low-pressure  turbine,
which is of the usual Parsons
type, will take steam from the
reciprocating engines at about
9 Ib. absolute pressure and exhaust at 1 Ib.

Low-Pressure
Turbines.
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Both the Olympic and Titanic
have been fitted with the Sub-
marine Signal Co.’s apparatus
for receiving submarine signals.
With this system the sound of submarine bells
is received through the hull of the vessel. By
locating the direction of the sounds, the position
of the vessel, when in the neighbourhood of the
coast, can be accurately ascertained. The bells
are established by the Trinity House and the
lighting authorities of the United States, and over
120 are now in operation. The system is a great
improvement upon that of aerial fog signals, as
the latter, owing to the variations in the density
of the atmosphere, ate frequently misleading;
and water, being constant in density, allows
the sound to travel without any interruption
at a speed 3} times greater than its rate of
transmission in air.

The signals are received by small tanks con-

Submarine
Signalling.

127

taining microphones, placed on the inside of the
hull of the vessel on the port and starboard
sides below the water level ; see Fig. 144. These
tanks, which may be termed the “ ears > of the
ship, are connected to a direction indicator on
the navigating bridge (Fig. 145) by ordinary
telephonic cable. By moving the switch on the
indicator box to port, the port  car” only is in
operation. By changing the switch to starboard,
the starboard “ear” commences its work.
Assuming the bell to be on the port side of the
ship, it is only by that  ear ”” sounds are received.
Should, however, the bell be dead ahead, the
sound will be heard equally by both “ ears.” The
signals, therefore, not only give waming of the
ship’s proximity to a point of danger, but also
assist her progress in a fog, as the navigating
officer can by their aid tell with more certainty
where the ship is located.
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Wilson & Co., of Liverpool, somc 40,000 square
vards being required for each vessel.

SoME idea of the great import
ance of the riveting in the
Olympic and Titanic will be
gathered from the fact that there are halt a
million rivets in the double bottom of each vessel,
weighing about 270 tons, the largest rivets being
1}in. diameter; while in each ship when com-
pleted there will be something like three million

Riveting.

SHTPBUTLDER.

building of the ship, and the great extent and
strong appearance of the topside hydraulic
riveting are very clearly shown in Fig. 16.

The seams of the bottom plating are double
riveted, and of the topside plating treble and
quadruple riveted. The butts of the bottom
plating are overlapped and quadruple riveted, as
are also the butts of the side plating, except in the

way of the topside shell and doublings, where
double straps are adopted.

Fig. 19.—After Propeller Brackets being Weighed.

rivets, weighing about 1,200 tons. To ensure the
best workmanship, hydraulic riveting has been
adopted whenever possible. Neatly the whole
of the double bottom, including the bottom shell
plating up to the turn of the bilge and the topside
shell and stringer plates and doublings, have been
riveted by hydraulic power. A hydraulic riveter
at work on the vertical keel plate of the Olympic is
shown in Tig. 16, the adjacent portable furnace
being used for heating the rivets. ~Similar riveters
can also be observed at work in a number of the
illustrations showing the various stages in the

TuE general arrangement of

Stem and Stern the stern castings of the Olym-
Castings. pic and Pitanic, will be se
from Fig. 17.

has triple screws, the stern frame is provided with
a boss and aperture for the centre or turbine
propeller ; while the wing or reciprocating pro-
peller shafts are camied by boss arm castings,
round which the shell plating is carried to form
“bossing” of Messrs. Harland and Wolff’s
improved type. All these castings have been
supplied by the Darlington Forge Company, and
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Ghe Refrigerating JInstallation.

HE refrigerating installation on board the
Olympic. and  Titanic embodies all the
latest facilities for efficient cold storage.

The ship’s provision rooms, situated aft on the

lower and orlop decks (see Plate V.), are most

extensive, and include separate cold chambers for
beef: mutton, poultry and game, fish, vegetables,
fruit, milk and butter, bacon and cheese, flowers,
mineral waters, wine and spirits, and champagne,
which can thus be kept at the temperatures
most suitable for preservation in each case.

A large insulated compartment for the carriage
of perishable cargo occupies an adjacent space to

units capable of independent working, so that
actually four refrigerating units are provided.
The machines are of the makers’ standard type,
having compressors bored from solid blocks of
high-carbon steel, and condenser coils of solid
drawn copper contained in the base casting.
Each machine has its' own surface condenser,
brass circulating pumps, and air and feed pumps.
A duplex brass-ended water pump is provided as
a stand-by.

The evaporators, likewise divided into four
units, are placed in an insulated recess above the
machines at the orlop deck level, at which level

Fig. 72.—One of the Refrigerating Engines.

the provision stores. The installation also com-
prises a number of cold larders in the bars and
pantries in different parts of the ship, and arrange-
ments for making ice and cooling the drinking
water which is supplied at various points in the
first, second, and third-class accommodation.

The refrigerating engines, which, with their
accessories, have been supplied by Messrs. J. & E.
Hall, Limited, of Dartford, are situated on the
port side of the reciprocating engine room at the
tloor level ; see Plates V. and VIII. The engines
(Fig. 72) consist of two horizontal duplex CO,
machines, each of which combines two complete

the brine pumps—three in number, with inter-
changeable connections—are also placed.  The
brine return tanks are situated at the lower declk
level, immediately above the evaporators; see
Plate V.

The brine circulation is on the open return
system, with separate flow and return on
circuit. All brine pipes throughout are
nally galvanized. The various circuits are of
moderate length, and are interlaced in the
chambers to ensure even distribution of the
cooling effect, even in the remote contingency of
one section becoming blocked.
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enclosed and running in an oil bath. Ball thrust
blocks are provided on the worm shafts.

The motors are series-wound, and equipped
with all the necessary control gear. A magnetic
brake and also a foot brake are provided on each
size of winch, the latter brake being interlocked
with the controller to prevent abuse of the motor
by unskilled operators.

The controllers and resistances are built with
a view to withstanding the roughest treatment
Particular attention has been paid by the mak
to the insulation of the current-cairying parts,
on account of the damp and salt atmosphere to

THE SHIPBUILDER.

running at a speed of 500 revs. per minute, the
rating being on the basis of a six-hours run with
full load and a rise of temperature not exceeding
70° F.

Besides the passenger elevators there is, on each
ship, a 3-cwt. electric service lift in the officers’
pantry and another in the restaurant pantry.
The latter travels from the saloon to the bridge
deck, a height of 19ft. 6in., and has a cage 1ft. Tin..
by 2ft. 2in., by 2ft. 6in. There is also a 10-cwt.
lift (depicted in Fig. 131) for carrying
ons, etc., from the storerooms to the saloon

Fig.
which the machines will be exposed. One of the
winches is illustrated in Fig, 130.

There are also electric winches in the engine
room in connection with the lifting gear, which
have been supplied by Messrs. Chambers, Scott
and Co., of Motherwell.

Tug winding gear for each of
the first and second-class pas-
senger elevators, which have
already been described when
dealing with the passenger accommodation, is
driven by a motor of the four-pole totally enclosed
shunt-wound type, rated at 6 B.HL.P. when

Elevators
and Lifts.

129.—2}-ton Electric Crane.

forward for raising mail bags. All the service
lifts are electrically controlled by push buttons
placed at each deck. Position indicators and
speaking tubes are also provided. All the lifts
have been constructed and fitted on board by
Messrs. R. Waygood & Co., Ltd., of London.

Two electric bathrooms of the

Electric most modern type have been
Baths. arranged adjacent to the Turk-

ish baths at the middle deck
level. The type of bath fitted is illustrated by

Figs. 132 and 133. Fig. 132 shows the bath open
and Fig. 133 shows the hath closed up and in use.
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Fig 87.—Cooling Room of the Turkish Baths.
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in oak. The panelling is most tasteful in design,
as will be seen from Fig. 114. The furniture con-
sists in this case of long tables and revolving
chairs, seating accommodation being provided
for 394 people. As in the case of the first-class
saloon, efficient service of food is ensured by the
proximity of the saloon to- the kitchens, and
the large serving pantry adjoining the forward
end.

Tue second-class library (Fig.
115) is another beautiful apart-
ment, the style in this case
being Colonial Adams. It is
40ft. long, by 58ft.-wide, and is situated on the
shelter deck aft, between the two second-class
stairways. The panelling is in sycamore, hand-
somely relieved with carvings, and the dado is in
mahogany. The furniture, which is of special

Second-class
Library.

design, is also of mahogany, and is covered with
tapestry. A large bookcase is provided at the
forward end. The side windows are of large size,
draped with silk curtains and arranged in pairs,
as shown in Fig. 116, which also well illustrates
the beautiful panelling. A handsomes Wilton
carpet completes the fine effect produced.

Tae second-class smoking room.
Second-class  (Fig. 119) is situated on the
Smoking Room. promenade deck B, imme-

diately above the library, and
is 36ft. long by 62ft. wide. In this case the
decoration is a variation of the Louis Seize period.
The panelling and dado are of oak, relieved with
carving. The furniture is of oak, upholstered
with plain dark green morocco leather.  The floor
is laid with linoleum tiles of special design.

Fig. 112.—Second-class Grand Staircase and Entrance Hall.
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change valves to their original position. From
the turbine the steam exhausts to each condenser
through large welded steel eduction pipes of
rectangular section. Each pipe is provided with
an immense sluice valve, 8ft. 6in. by 10ft. 6in.,
to shut off the turbine entirely from the con-
densers in case of accident to the former. These
sluice valves are electrically operated, the closing
slides, which are in two pieces, being worked
together by worm and rack gear. To control the
steam supply in case of the propellers racing or
in the event of a break-down, each reciprocating
engine is provided with an Aspinall governor

electric engines exhaust through an independent
pipe to the surface heater, and all other auxiliaries
exhaust into the contact-heater. For port use a
large auxiliary condenser is fitted.

THE two sets of reciprocating

:hei e engines are of the four-cylinder
eciprocating ; i irect-acti
Hneihoe: triple-expansion direct-acting

inverted type, balanced on the
Yarrow, Schlick and Tweedy systom, and are
arranged to take steam at 215lb. per sq. in. and
exhaust at a pressure of about 9lb. per sq. in.
absolute. The cylinders are 54in., 84in., 97in.,
and 97in. diameter, with a stroke of 75in. in all

Fig. 52.—Casing of one of the Change-over Valves.

which works in conjunction with a Brown’s
engine connected to the throttle valve, while
in the case of the turbine a ball governor is
provided, which controls the Brown’s engine
operating the change-over valves.

In regard to the auxiliary steam pipe system,
it may briefly be said that the five single-ended
boilers in No. 1 boiler room are arranged for
running the auxiliary machinery when in port,
while two boilers in each of the other compart-
ments have separate steam leads to the auxiliary
machinery, which includes the very large dynamo
engines. ~'The only auxiliaries exhausting into the
main condensers are the steering engines. The

cases, and each set of engines is expected to
indicate about 15,000 H.P. at 75 revolutions per
minute. In general design the engines follow the
long-tried practice of Messrs. Harland & Wolfi.
A section through the reciprocating engine room
is given in Fig. 53, a view of the starboard
engines erected in the shops in Fig. 54, and of
the port intermediate cylinder in Fig. 55. From
the elevation, Plate VIL., it will be seen that the
columns are of the “split ” type, each column
near its centre being divided into two sections
which are well spread out to form a strong base.
The engine bedplate weighs 195 tons, the columns
21 tons each, and the heaviest cylinder with liner





