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following officers were then chosen for the ensuing

OAT :

President, Clement A. Griscom ; vice-presidents,
Charles H. Cramp, Philip Hichborn, Charles H.
Loring, Richard W, Meade, William H. Webb,
George W, Melville, George W. Quintard, Irving
M. Scott, Francis A. Walker, and Frank 8.
Fernald. Francis T. Bowles was elected chair-
man. He was also elected secretary and treasurer.

(To be continued )

THE RUSSIAN VOLUNTEER 8.8.
¢ KHERSON.”

O~ our two-page plate of November 27, we gave
longitudinal section and deck plans of the steamer
Kherson, the latest vessel which has been added to the
Russian Volunteer Fleet. In the plate referred to
Fig. 1 is a longitudinal section showing the general
arrangement aud apportionment of the space on the
bridge deck. Fig. 2 is an exterior plan or deck view
in which the poeitions of the boats, ohimn:{u, deck-
houses, &c., are given. Fig. 3 is a plan of the upper
deck, Fig. 4 a plan of the main deck, and Fig. 5 a half-
ghn of the lower deck. Fig. 6 is a plan of the bridge.

'he two page plate given in our current issne shows
the general arrangement of the machinery space.
Fig. 7 is a longitudinal section through the engine-
room, showing one set of engines in elevation. Fig. 8
is & plan of the same engines, with the other set of
engines partially shown. Fig. 9 is a sectional elevation
of the stokeholds, with the Belleville boilers shown in
front elevation. Fig. 10 is a plan. Fig. 11, on the
opposite page, is a cross-section on two planes of the
engine-rooms, whilst on the same page, Fig. 12 gives a
cross-section of the boiler compartment.” In a succeed-
ing issue we shall publish illustrations and a desorip-
tion of the machinery.

The Kherson is a twin-screw, square topsail, three-
masted, schooner rigged steamship of the three-deck
class, and is 493 ft. long overall, or 455 ft. between per-
pendiculars, Her maximum width is 54 ft. 3 in., and
her moulded depth 37 ft. 3in. She has three funnels,
a olipper stem, and an elliptical stern. She has been
designed as an auxiliary warship under the superin-
tendence of Colonel Linden, Inspector of the Russian
Volunteer Fleet, and has been built for that association
by Messrs. R. and W. Hawthorn, Leslie, and Co.,
Limited, at their shipbuilding yard at Hebburn-on-
Tyne. The engines have also been designed and con-
structed by the same firm at their St. Peter’s Engine
Works on the Tyne, near Newcastle. She has a dis-
placement when at normal load draught of 10,225
tons, and has acoommodation for 74 first-class pas-
sengers, 59 third-class passengers, and 1444 emigranta.

The main saloon, as shown in Fig. 3, is placed for-
ward of the machinery space on the upper deck. 1t is
48 ft. long, and extends nearly the whole width of the
ship. Above it, on the bridge deck, is a house which
contains the music saloon, 28 ft. long, and bed and ait-
ting room for the captain’s use. ese are shown in
Fig. 2. The decoration of the saloon and music-room
isin excellent taste, being light and yet not cold. The
most notable features are the poker-work panels,
which are very artistically done. The upholstery is
in leather. The forward end of the saloon is

screened from the main part, as shown in Fig. 3,
and may be used as a sitting-room or for taking meals
in as desired. The arrangement affordsa very pleasing
feature, as the usual rigid and formal lines of a ship’s
saloon are broken up, and a pleasant vista beyoad is
afforded ; indeed, the saloon of the Kherson is one of
the most attractive we know. The music-room is
upholatered in antique plush. There is a handsome
smoking-room fitted in marble on the bridge deck abaft
th'o.[‘h ﬁd" lass passen, sleepi bi th

e first-olass gers’ sleeping cabins are on the
main deck in the forward part ofthe ship, the modern
plan of putting the best accommodation forward, so as
to be away from the noise and rattle of the machinery,
being followed. Each cabin contains only two berths,
with the exception of one or two family cabins specially

fitted. The aresingle, Colonel Linden being strongly
of opinion that gers paying first-class fares should
not be stacked one above another, a view which

might be more widely held with advantage to the tra-
veﬁing public. The beds are made to hinge back durin
the day, and when they are stowed the cabins, whic

are supplied with sofas, &c., are formed into quite | beds

comfortable sitting-rooms, and have certainly far more
olaim to the pretentions name of ‘‘state-room ” than
those of other well-known lines on which the expres-
sion is in vogue. Another modern concession to the
comfort of passengers is a lu e-room which is
accessible; an immense convenience. Bath-rooms,
lavatories, and sanitary appliances are fitted.

The third-class gers—there are none of the
second class s0 called—are berthed aft on the same

deck. They are really emigrants of a somewhat
superior kind in rof:rd to the accommodation they re-
ceive, They are placed about 12 to 20 in a cabin, and

their necessities are well supplied by bath-rooms, &c.,
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SHIP RIVETS AND RIVETING.
(For Description, see Page 728.)
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in the
usual position beside the machinery space, there being
a mess-room on the port side forward. On this deck
also, abreast the forward funnel and just aft of the
saloon, the pantry is placed, whilst on the other side

to an extent which would seem almost su
The officers’ quarters are on the upper dec

is a bar. The steward’s room, scullery, &oc., are adja-
cent. The stokers are berthed on the main deck at the
side of the engine-room casing. The quarters are good,
sanitary arrangements being well attended to. The
rest of the crew are berthed on the upper deck under
the forecastle forward. Here again the quarters are
good, there boinie.% berths in two rows, port and
starboard. The beds are in single tier, and there is a
large space between. On the main deck a certain num-
ber of emigrants are placed, the majority being on the
lower deck. The accommodation is good ; in regard to
fittings and sanitaryaccommodation excellent. Nodoubt
the men would be somewhat closely packed, but far less
80 than in many shipe; in fact, to judge by a casual
inspection, we should say that the name of ‘‘sar-
dines,” by which sailors often designate emigrants, is
far less appropriate to those of the Volunteer Fleet
than to those of some other lines making the Atlantic
voyage, There are two hospitals on the upper deck
in the poop aft. They are big rooms, one for men
having 20 beds, and the other, for women, having 16

The ship is built of ordinary mild steel on the longi-
tudinal cellular bottom principle, and will take about
900 tons of water ballast in the double bottom. She
has 10 water-tight bulkheads extending to the upper
deck. The machinery space ocoupies 156 ft. in the
length of the ship, of which 39 ft. is engine room.
There are three boiler-rooms, each 39 ft. long, or
117 ft. in all. The bunkers are at the sides of the
boiler-rooms, as shown in the half-plan, Fig. 5. They
have a capacity of 1500 tons of coal. The boilers are
placed in two tiers fore and aft and back to back on
the centre line of the ship. There are three boiler-
rooms, each containing eight boilers. The stoking
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floors thus run fore and aft. There iz a bulkhead
between each boiler-room, McElroy’s quick-closing
doors being fitted. The width of the boiler-rooms
between bunkers is 32 ft., and there is a space at each
end between boilers to give access from the port to
starboard stoking platforms. There is also access
through water-tight doors to the engine-room. The
doors are raised a few feet above the stoking level, so
that one boiler-room might be flooded to a considerable
height without the water escaping to another com-
partment, even were the doors open.

With regard to the general structure of the hull
there is not much that need be said. The frames are
of the ordinary Z-section with T-bulb beams. There
is special strengthening for the gun positions, but
this is not outside usual practice. The screw frame
is a steel casting, and though there is a steel aperture
in the deadwood as shown, the twin screws do not
overlap, there being a foot between the tips of the
blades of the two screws respectively when in
their nearest position. The aperture is provided to
keep the screw blades from revolving in too cloee
proximil:iy‘ to the plating, and thus disturbing the
race. The propeller shafts do not extend beyond the
skin of the ship, as the frames aft are bent out to
incloge the shafting by the plating, which thus forms
two projections, one for each shaft, in the run. No
shaft brackets are therefore required, the le
frame, or cruciform sternpost, being used. All decks
are steel laid, with 3§-in. teak on the parts exposed to
weather, and 3}-in. pitch pine on other parts. The
rudder is single plate 1} in. thick. There is & steam
bakery, with the usual machinery, of sufficient capa-
city to supply bread for all on board. There is also a
steam laundry. There are five cargo hatches, well
fitted with hoisting machinery for quick discharge.
One hatch is large enough to take a locomotive.

There are three funnels as stated, the height from
the bottom of the keel 95 fc., or 72 ft. from the
water line. The ship is illuminated throughout by
electric light, supplied by Mesars. Holmes and Co., of
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on an increasing number of lines of large steamships.
In war time four Ilarge steam launches would
be carried for the purpose of landing troops. The
navigating lights are electric. Special provision has
been made for freei.ng the ship of water. The ballast
tanks can be pumped out at the rate of 600 tons per
hour, and the holds could be emptied by means of the
ciroulating and water-ballast pumps at the rate of 800
tons per hour. Ths main bilge suction pipe is 12 in.
in diameter, and the ballast suction 8 in. in diameter.
There are steam fire-extinguishing pipes to each hold.

The windlass and capstan are by Harfield and Co.
and the winches and cranes by Clarke, Chapman, and
Co. There are four steam winches, each of 5 tons
capacity, and four steam cranes to serve the holds.
.Temperley’s transporters are placed forward and aft
for purposes of quick loading and discharging,

The water-tight doors which are fitted are of the
McElory type, and were made by Mr. T. Nicol, of
Hope-street, Glasgow. They are raised and lowered
in a frame by means of a screw, which can be worked
from any position above the door as arranged. We
illustrated the device in our fifty-ninth volume, e
635, when we referred to the advantages secured by
the invention. We are informed that a door 4 ft. by
2 ft. clear opening can be opened by one man in
40 seconds, and can be lowerer by the same means in
20 seconds. This is when using the screw, but there is
an instantaneous lowering motion which was de:cribed
in our former notice.

Special strengthening is provided for the main arma-
ment, which will consist of three 120-millimetre
(4.7-in.) quick-firing guns. Two of these will be placed
in the forecastle, one on each side, and the third will
be mounted aft on the centre line. There are aleo to
_be twelve 75-millimetre (3.3-in.) guns, for the mount-
ing of which special provision has been made. Six of
these are to be mounted on the upper deck forward
and six aft ; that is to say, one-half will be in the for-
ward well, formed by the s between the fore-
castle and bridge deck, and the remnaining six in the
after well formed by the space between the brid,
deck and the poop. On the bridge deck there will be
eight 47-millimetre (1.9-in.) guns, four a-side. These
guns will not be mounted so long as the vessel is
engaged in its peaceful avocations, but are kept in
store, together with ammunition, &c, at Odessa,
ready to be shipped in case of war or imminent danger
of war. The special strengthening of the hull strac-
ture consists of extra pillars, teak chocks, &c. Space
is apportioned for ines, the arrangement ﬁere
being that portable magazines should be kept in store
at Odessa, ready to be fitted in case of need. Their

- position would be in the after hold.

AMERICAN CYCLE-MAKING MACHINERY.

IN our last issue we gave perspective views of four
of the machine tools designed and manufactured
specially for cycle-making by the Pratt and Whitney
Company, of Hartford, Connecticut, and exhibited by
Messrs. Buck and Hickman, of Whitechapel, E., at
the National Cycle Show now being held at the
Crystal Palace, and which closes to-morrow.

The stand of Messrs. Buck and Hickman, which we
believe is operated jointly by the two firms named, is
in reality a small and, of course, temporary works,
for the manufacture of certain bicycle parts, and in
this aspect is certainly a most instructive mechanical
feature, extending beyond the limits of the cyole-
making industry. It should, moreover, afford serious
food for reflection to the British machine tool maker
far outside the mechanical aspect of his craft.

It will be of interest, no doubt, if, before proceeding
to describe the machine tools in question, we say a
few words about the company by which they were
manufactured. The Pratt and Whitney Company was
established at Hartford early in the sixties by Mr.
Francis A. Pratt and Mr. Amos Whitney, the works
being laid out for the manufacture of machine toola.
From the first, attention was turned to the special tools
required for the production of reduplicated parts to be
interchangeable among a large number of exa;:lﬂ
similar articles, of which sewing machines and s
arms may be taken as leading examples. . To carry
this system of interchangeability to perfection, espe-

“cially in delicate mechanism such as that of sewing
mac){ine- and guns, the first thing requiring attention
is extreme accuracy of measurement, and this led to
the firm perfecting some of those beautiful ganges and
measuring appliances for which it has since obtained a
high reputation. An inquiry into this branch of
mechanics by the Austrian military authorities re-

.sulted in the firm sending to Austria in 1866 a
complete equipment of rilling machinery for the
Government of that country; & speedy reward for
the exercise of the primary engineering virtue of accu-
racy. The works of a firm amongst the pioneers of
the modern interchangeable system naturally extended
with great rapidity, for then there were not so many
rivals in the Keld of special machine tool d:;flgn. The

ocompany found ample soope, chiefly in the production of

C—— .

screwing machine and gmhnt, although other labour-
saving tools were devi and manufactured, those
for the making of agricultural implements taking a
somewhat prominent place. Eleotrical work came
later, and soon grew into an important branch of the
business, special machine tools being designed for the
manufacture of dynamos or motors, together with
lighter machines for the production of electrioal in-
straments.

Another notable step in the history of the firm
was due to the extension of the type-writing machine,
for the manufacture of which several machine tools
were devised for producing interc eable component
parts. In addition to machine tools for use in general
manufacturing, they have designed and made dnrim
the gut eight or nine years a large number of speci
machines and appliances for ﬁnishln% brasswork with
exceeding accuracy and economy. The rapid increase
of the bicyole industry brings us down to the present
day and the machines now under consideration. The
event was early taken advantage of by this company, a
number of special machines being devised and put
upon the market. For some time previously, how-
ever, the firm had been doing business with cycle
manufacturers, but in earlier days makers were content
with the more general description of machine tools,
with perhaps a few special additions of a more ele-

mentary nature.

As we are giving detailed descriptions of the ma-
chines shown at the Crystal Palace, it is perhaps
right to say that most of the devicees are patented
both in the United States, in Great Britain, and on
the Continent, many of the patents being in the name
of Mr. W. W, Tucker, who has long been associated
with the Pratt and Whitney Compaay.

In accordance with the statement made in our last
issue, we will now prooeed to give a fuller description
of the machines exnibited, and which we then illus-
trated. Referring to the first ogention hub-making
machine (Fig. 1, page 699 ante), Fig. 5, on page 734,

ives a view of the part as produced by this machine.

here are two principal operations, namely, the form-
ing of the outside contour of the hub, and boring the
latter. The hub is made from a rod of low carbon
steel, which may be fed ngmthrough the hollow
spindle automatically or by d as required. The
whole of the outside contour is formed from the rod
by a pair of circular cutters operating simultaneously,
the drilling operation to form the hole in the hub
being also carried on at the same time; the
latter will be treated of presently. The rod or
wire baving been fed up into position through the
hollow spindle, the exact length required being ob-
tained by a stop, the first thing neceesary is to chuck
the piece firmly. This is accomplished by means of a
collet, or split cone chuck. This fits into the spindle,
the end of which is bored out to the same taper as the
collet. The inner end of the collet joins a hollow
plunger, which takes the form of a sleeve inside the
spindle of the machine. The spindle is bored out
from end to end, the steel rod, or stock, from which
the hubs are made being inside the plunger, so that
the spindle, plunger, and rod are concentric. If the
plunger be thrust forward, the taper hole in the
end of the spindle causes the spring collet to close
round the rod. The latter is then held firmly by
the wedge-like action, and is thus made to revolve
with the machine spindle. The plunger is pushed
forward to close the collet by means of the spider
wheel shown to the left of the machine, This actuates
a rack, which in tarn moves a collar or annular
wedge that encircles the lathe spindle,
wedge is carried towards the end of the machine it
acts on the ends of two dogs or bent levers which are

ivoted in a collar fixed on the end of the spindle.
ghe levers are so formed that when they are pushed
apart by the sliding wedge they press the plunger for-
ward, and that in turn chucks the work by means of
the collet, as already described. When the sliding
wedge is moved in the reverss direction it allows the
dogs to close, when the collet forces the plunger back
by its own elasticity, and thus releases the stock. The
arrangement gives a ready means of holding the
stock, and permits of adjustment to any position. It
has also the further t advantage of bringing the
part operated upon close to the front spindle ing,
and thus insures freedom from springing or chattering
of the work. It should be stated that the spindle
bearings are large, and are of Babbitt metal. The
spindle is driven through either one part of a donble
set of back gears, The change of power and d can
be instantaneously made by the movement of a handle
in front of the head, which is keyed to a shaft passing
through the head of the machine, and actuating a fric-
tion clutch of simple design with adjustment for tak-
inﬁ‘up ssible wear.

'he forming fixture of this machine carries the form-
ing cutters. As will be seen by Fig. 6, on page 732, it
consists of a saddle carrying two slide rests, a steady
rest, and other allied parts. The front and back slide
rests, which carry the forming cutters, are fed up to
the work simultaneously by a right and left-threaded
screw which is driven by worm gear taking its mo-

When the | both
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tion from the head. There is an adjustable knock-
off device.

The forming cutters are of what is known as the
ciroular type, that is to say, they are circular in croess-
seotion, having a seotion milled out to form the cut-
ting edge. The whole cut is taken at once, so that the
cutters are formed with a corresponding (reverse) con-
tour to that of the work, with two deep grooves which
form the projecting flanges to which the wire spokes
are attached (see Fig. 5“ The forming cutters are
ground radially, and as all radii of any given circle are
equal, the shape of the cutting edge is preserved until
the cutters are worn out. The circular fixed cutter
gives a good opportunity of securing a very solid
mounting. On the slide rests a segmental recess is
formed in the casting, and in this the cutter is bedded.
There are also necks at each end of the cutter by which
it is held. The cutters are sharpened in an ingenious
little machine, which secures true radial grinding. An
example is shown on the stand at the exhibition.

It will be seen that provision is made to secure
steady cutting, both by the chucking of the work and
the firm abutment in which the very solid cutter rests,
but still further means to this end are secured by
a special steadying fixture which is shown in our
illustration of last week (Fig. 1), but is partly obscured
by the wire gauze which covers the oiling arrange-
ment of the forming cutters. It is, however, well
shown in Fig. 6. As will be seen, it consists of a long cy-
lindrical piece, approximately horizontal, and attached
to a web of the back slide, in fact, forming one with
the slide. Within this calinder there is a planger,
which is free to slide, and is propelled outwards by a
coiled spring within it. The outer end of this plunger
is bevelled off on the under side. At right angles to
the plunger is a tool steel slide, the lower end of which
presses on the piece beinaltumed. The device acts
not strictly as a rest—although it is described as a
‘“ gteady rest ’—but as a damper to vibration, for, as
will be seen, it only presses on the work. The
feature in the arrangement is that the steadying slide
follows up the work as it is reduced in diameter by
being turned down, and forms to the end a firm abut-
ment. This is secured by the flatness of the angle
formed by the adjacent surfaces of the plunger and
slide and the line of stress. As the hub is turned down
and the slide descends, the planger follows up, im-
pelled by its spring, and thus forms a firm abut-
ment for the slide; as the latter is unable to
force the plun back for the reason stated. A
handle is provided for compressing the plunger spring
and putting the plunger into the starting pomtion.
The slide then travels nswnrda, being moved by a
less powerful spring provided for the as shown,

The mechanism for drilling the hole in the hub is

driven indepeundently of the forming mechanism
(which turns the outaide of the hub), being actuated by
a belt-driven pulle‘ydon the right side of the machine.
It consists essentially of a twist drill carried in a
spindle mounted in burini- in a slide which is fed up
to the work longitudinally by rack and pinion operated
by worm gear, and provided with adjustable automatic
knock-off. The mounting of the drill spindle in a long
slide in this way insures accuracy of work, so that the
bore of the hub is truly concentric with the outer part,
& matter of-considerable importance to the easy run-
ning of the bicycle. The reciprocating slide takes the
place here of the more usual turret head, but in case
the machine should be wanted for work requiring
a number of tools, a turret head can be easily placed
in the place of the drill slide, the guides serving for
purposes. .
One of the most interesting points about the drill-
ing mechanism is the provision made for lubrication,
and the double the lubricant serves of re-
moving the chips of metal formed. The arrangement
is not altogether new, the Pratt and Whitney Com-
pany having had it in use for some time, but it is
worth describing. The drill has two closed channels
running from the shank end to the cutting point. The
drill spindle is formed with a chamber at the back
into which the oil channels lead, and as the lubricant
used is pumped into the chamber at considerable
pressure, it will be.seen that there is a rapid stream of
oil to wash the chips out of the hole, and thus keep the
tool from getting clogged. The hubs being formed, so
far as this machine is concerned, a cutting-off tool
which pivots on the side of the front slide is swung into
position, and the piece is parted from the stock. As
stated in our last 1ssue, thiy machine will turn out 80
rear hubs or 100 front hubs, formed aud drilled, in a
10-hour day,

The second machine illustrated last week requires
less description. As will be seen, it is essentially a
turret lathe, with special features, which constitute it
a second operation hub machine. The turret has holes
for eight tool-holders, and the work is held by a draw-
back collet worked by a lever, on the same general

inciple as in the first operation machine alread

escribed, but in the other machine the collet rupei
the work by a forward in place of a bwkwarg move-
ment, the term ¢ forward” here meaning towards
the work, and not to the front of the lathe. In place
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Trials of the Screw Ferry * Cincinnati.”

One Screw Pushing.; Two Screws. , One Screw Palling.
a I

S O Tler

3 -

25 |82 88 5 |E2

2FexiE2) FgufEd| Eage
%‘3 %ggi.é" & 35516" & ‘%og §§_ a
g% 3ms g&) § Smeizk g E=M 37 3
‘ p- O p. ot. p- of.
9 | 250! 91| 195| 883 |87| 20 ' 448! 103|856
10 | 864, 108 | 24.6 461 | 97| 205, 638 | 118 : 86.0
11 | 520 116 | 27.56 | 624 {107 | 19 | 880 1351 85.0

12 | 720 128 | 28 816 116 | 13.6 ‘

Resistance Trials of the Screw Ferryboat * Cincinnats.”

Indicated Thrust.
Speed in | Resistanoce, l
llié!es per oc}):h Bcro;n.—‘ ;
our. emoved. | One 8arew o ., | 0ae Borew
’ Pushing. F¥086e%a| “palling,
Ib. ] b, Ib, Ib,
8 3880 ! 6.700 9,050 9,380
'} 4960 l 8,200 11,850 12,100 -
10 6400 10,250 14,120 15,440

|

very little baoking gower. I¢ this could be done, the
propelling effect of she forward screw would be small, and
the power required to tura it would probably be only that
due to the surface friction of the blades.

While the side-wheel boat is the more economical,
the two-screw arrangement has such decided advan-
tages that they more than compensate. The paper
was illustrated by numerous diagrams showing the
curves plotted in these experiments, the form of
the hull, the screws, and the form of dynamometer
employed, which latter was carefully described by
the author, who was complimented on the com-
plebe:iels of his work, which was certainly well de-
served.

Oxe Huxprep AND TweNTY-Five Tox
SHEERRLEGS.

The next paper was entitled, ‘‘ One Hundred
and Twenty-five Ton Hydraulic Sheerlegs,” by Mr.
Frank B. King.

This was an elaborate account, accompanied by
drawings, of the designing, erection, and operation
of the machine at the shipyard of the Maryland
Steel Company at Sparrow's Point, near Baltimore.
Mr. King said :

The actual designing conditions were : a lifting capa-
city of 125 gross tons, a hoisting movement of 65 ft., and
& lateral motion of the main blocks from 9 ft. 3 in. inboard
to 49 fo. 6 in. outboard, measured from the heels of the
front legs. These dimensions were adopted with a view
to the use of the sheers in she shipment of ordnance and
locomotives, as well as marine bollers, and especially wit
the idea of putting on board marine engines of congider-
able size without the expensive and tedious procees of
taking down and re-erecting ; and it will be observed that
the apparatus is quite capable of so handling & triple-
expansion engine of the heavy merchant having a
low-pressure cylinder of 66 in. by 42 in. stroke or equiva-
lent capacity.

An examination of the problem led to she adoption of
the three-legg

od sheers, in preference to a sbteam crane or
floating derrick, as being, for its capabilities, much less
bility and

Fexmve ; and oonsiderations of man:
m for effect-

ex
safety led to a scheme of hydraulic m
ijng the several movements.

After describing at length the construction and
erection, the author concluded as follows :

Some of my hearers will be curious to know the me-
chanical efficiency of the apparatus. It is difficult tosa
how much aid was given by the masting purchase, but
am satisfied sthat the weight was near the maximum lift-
ing effort of the two purchases. If we deduct 10 gross
tons, we shall have 276,000 1b. lifted by the main pur-
chase alone. As the main block hangs from 12 parts of
rope, and as each pair of 14 in. rams acts against 12 parts
of rope, and the remaining rams simply go to increasing
the height of hoist available, it will be convenient to
consider one pair of rams as doing the work, rising, as
they musb, at precisely the same speed as the load. rhe
hyz'tulic pressure on the two rams will be 508,000 1b.;
from this we should deduct about 55,600 lb. as the com-
bined weighs of the rams, crossheads, sheaves, and bottom
block, all of which are lifted at the same vreed as the
load, ieoving 452,400 1b, to be applied to the load proper,
and the friction of the packings, aheawesi &o., and the
overcoming of the rigidity of the rope. If the load be
taken a$276,000 1b , the loss in friction and rigidity will be
about 39 per cent. This was with the apparatus entirely
new ; now, after several years of use, the figures would no
doubt be greatly changed. A most interesting thing to de-
termine would be what portion of this 39 per cent, margin
is absorbed in the etiffness of the rope, and what part
goes to the other friction of the machine. Our estimate
of the friction of the rams was guided somewhat by the
very practical iments of Mr. J. E. Suit, which may
be found resorded in Exe ING, vol. xlv., page 581, In
such a machine, we are not aiming at a maximum of work
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done for power expended. As the employment is occa-
sional and for brief periods, the ntage of mechanical
efficiency is only important as it 18 reflected in the dinten-
sions to which it is necessary to go to accomplish certain
requirements, and as a guide to the designer of similar
machinery. I hope the rough ﬁgm:e:eslven may form a
useful indication of what may be expected under the worst
oconditions ; namely, rams fresh from the tools and rope
new from the maker,

In conclusion, I desire to say that many of the most
meritorious feasures in the working ous of this desiga are
due to Mr. Henry A. Magoun, a member of this Society,
and formerly chief engine draughtaman of the shipyard
at Sparrow’s Point.

The machine itaelf is illustrated on page 798.

Following this came three papers which cannot|p

be condensed, owing to various mathematical and
tabular adjuncts, and those interested must obtain
and read the papers entire to follow their calcula-
tions. The titles were, *° A Method of Calculating
the Stability of Ships, Adapted to the Use of Stan-
dard Curves of Stability,” written by Naval Archi-
tect Hugo Hammar, *‘Stability of a Sbl;? in
Damaged Condition” was effectively treal by
James Swan, of the Massachusetts Institute of
Technology. The third paper was an exhaustive
treatise on ‘‘ Damaged Conditions as Affecting the
Stability and Fighting Efficiency of Battleships,”
by Assistant Naval Constructor T. F. Ruhm, of
the United States Navy. The last paper, which
showed, if sailors are superstitious, engineers are
not, bore the ominous number ¢¢13.” It was called
‘¢ Screw Propellers,” and was by Profeasor George
L. McDermott. Like the three preceding, it was
mathematical and tabular, and is best described in
the words of its author:

In submitting this paper, the writer has no new theories
to advance, nor is any attempt made to discuss or justify
any already existent, the main purpose being simply to
place before the members of our Society formule for use
in determining the dimensions and proportions of screw
propellers, which he has derived from an analysis of the
results of ocertain inveetigations that have been carried
out by she eminent experimentalist Mr. R. E. Froude, and
which have been described by him in a series of papers
contributed to several technical societies.

This closed the meeting, and the session ended
with a fine banquet at Delmonico’s, at which the
Secretary of the United States Navy made an
interesting and patriotic speech. It is to be hoped
that the Society will continue to grow in the future
as in the past, for Americans can well be proud of
such an organisation.

THE MACHINERY OF THE S.8.
¢« KHERSON.”
IN our former issues of November 27 and December
11, we published illustrations of the Russian Volun-

h | teer Fleet s.s. Khersun, built and engined by Messrs.

R. and W. Hawthorn, Leslie, and Co., giving a general
description of the vessel in the last-named issuse (see
page 730 ante). We now publish on our two-page
plate and on page 799 the remainder of the engravings
which illustrate this interesting vessel. Roferring to
the two-ﬁatge plate, Figs. 13 and 14 are respectively
a back and front elevation of one set of engines. Figs.
15 and 16 are end elevations, and Fig. 17 a plan.
Fig. 18, on the opposite page, gives two sets of cards
taken on trial. Fig. 19, on the preceding page, is a sec-
tional side elevation of two of the Belleville boilers,
and Fig, 20 is a front elevation, in one instance the
front of the casing being removed and the door bein,
open 80 as to show the ‘‘ headers,” or boxes whicl
make junction between the lengths of generating tubes.
We have recently illustrated the boifon of the Ohio
(see page 640 anle), which are of the Belleville type ;
and were also constructed by Messrs. Maudslay, Sons,
and Field, the makers of the Kherson's boilers, and
we refer again to the boiler installation of the Kherson
later on. We may repeat here, however, that they
worked most satisfactorily on trial. Illustrations given
in our two former issues (see two-page plate and page
730 of our issue of December 11) show the position of
the machinery in the ship.

The machinery consists of two Fairs of three-stage
compound engines, and 24 Belleville boilers, supplied
and manufactured by Messrs.. Maudslay, Sons, and
Field, who also supplied the feed pumps, air blowers,
and automatic feed arrangements, and who had
charge of the boilers dur%n the trials, together
with auxiliary machinery. e main engines have
cylinders 36 in., 57 in., and 92 in. in diameter, the
stroke being 54 in. Our illustrations give an excel-
lent idea of the general desi The cylinders, it will
be seen, are supported by A-frames back and front,
which are of cast iron. The condensers are rect-
an , with curved tops, and are also of cast iron,
being incorporated with the back standards of the
intermediate and low pressure engines. The total
cooling surface of both condensers is 15,500 square
feet. The valve gear is of the Marshall type, and by
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its position at the back of the engines gives an excel-
lent open front, very accessible. The high-pressure
cylinder has a %:l;ton valve, inside which an expansion
valve works. is is a new feature, first adopted in
the Petersburg, the ship of the Volunteer Fleet
which preceded the Kherson in time of construction.
The ratio of ex*mion due to cylinders is 84 with main
cut-off only. The high-pressure main valve cuts off
at 77 per cent. of the stroke, and the expansion valve
gives a cut-off down to 18 per cent. of the stroke, so
that a ratio of expansion of 36 can be attained. This
wide range is required on account of the special con-
ditions the ship has to fulfil. As a war vesasel she was
designed to have a high speed, 194 knots, but for the
urposes of mercantile work, economy demanded she
should not steam much above 12 to 13 knots. The
power developed on trial, as will be presently stated,
was 13,300 indicated horse-power about, so that the
gower required for the economical speed would probably

e about 4000 indicated horse-power. This would ap-
proximate to that fiven by the earliest cut-off of the
expansion valve. This valve is driven by a pin on the
forward end of the crankshaft by means of a rocking
lever. The main valve is worked from the main
eccentric lever through two spindles on the. valve.
The expansion valve sgindle is thus able to be placed
between the main valve spindles. The expansion
valve spindle is thus axial to the whole. The arrange-
ment is well indicated in Fig. 15. The edges of the
expansion valves are at an angle of 45 deg. to the
vertical, and there are openings in the main valve at a
corresponding angle. The expansion valve is free to
turn on its driving spindle, and is actuated by means
of a worm and quadrant on the top of the cylinder as
shown. There is a handwheel and graduated index
to show the point of cut-off. By turning the valve the
o*)eningl are increased or reduced, the working length
of the valve edges being increased or reduced propor-
tionately.

In order to allow of the wide range of expansion
with the early cut-off, the cylinders are jacketed both
on the walls and top, but not on the bottoms, The
high-pressure jacket takes steam at the initial pressure
of 160 1b., and the jacket steam for the intermediate
and low pressure cylinders is reduced to the required
pressure by means of reducing valves, the steam being
in this manner dried. There is a steam separator to
each engine. These separatora consist of boiler-plate
cylinders containing & series of baflle plates, and each
fitted with an automatic drain to &nw off water.
These separators are part of the Belleville system, and
are drained by a float arrangement which opens and
closes two valves leading respectively to steam and
vacuum branches.

The air pumps possess no features of novelty, They
are driven by levers from the high-pressure engine
crossheads in the usual way. The bilge pumps and
sanitary pumps are also actuated from the eame?t:vars.
Coned steel pistons with ordinnr%l?inon rings havin
spiral springs behind are used. e intermediate an
low pressure cylinders have ordinary double-ported
flat valves with large relief rings at the back. The
piston-rods have separate crossheads with double
guides. The lower end of the rod passes through a

lock, the hole being coned and the end of the rod
coned to fit. The whole is secured by a nut below.
The crankshaft is of steel, and is built up in the ordi-
nary form. The bedplate is of cast iron of box section.
A two-cylinder reversing engine is used. For operat-
ing the enginesall handles are brought together at the
high-pressure end, so that both engines may be actuated
at one spot, from whence the throttle valves, reversing
engines, drains, starting valves, and main regulator
valves can be worked. The front columns are made
to form oil reservoirs, and these are in connection with
the oil tank above. Pipes are led to all requiring
lubrication, the supply being maintained by syphons.

Each cylinder may be linked up independently of
the others within a range of about 10 per cent. of the
stroke in the intermediate and low pressure cylinders.
The linking up with this gear is effected by an ad-
justment in the reversing lever, which alters the point
of snsglennion of the radius link, equal of course to the
notching up of the ordinary link motion. The pro-
pellers have each four blades, and are 17 ft. 8 in. in dia-
meter by 25 ft. pitch. The gitch, however, is adjust-
able, as the blades are bolted to the boss by oval holes
in the flanges.

Amon%the auxiliary machinery may be noted two
pairs of Horne’s slow-speed direct-acting feed pumping
engines, which are placed in the engine-room. These
have been supplied by Messrs. Clarke, Chapman, and
Co., of Gateshead, and are in addition to the re
feed pumps, which are of the Belleville type, and have
been supplied by Messrs. Maudslay, Sons, and Field, of
London, who are the sub-contractors for the boilers.
The £umphg engines in question have 10.in. steam
cylinders, the pumpa being 9} in. in diameter by 21 in.
stroke. They are automatically controlled by a float
gear, which is placed between them, and regulates the
steam supply. The air pumps deliver to the hotwell,
and water flows from thencs by gravity to two float
tanks, which are p'aced between each pair of pumps,
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& Figis. PORT ENGCINE — —*KHERSON"—
l . INDICATOR CARDS TAKEN ON OFFICIAL TRIAL
o a et S & MAY 18 1896,
Stearm at Red3tire 158 u.p .
v v Seperatar225 ——
Yacuam 27% M.P 85.68 1.P.
[P Recciyer 32 M.P.31.4 Soute £
LP 0 ‘ .
LHP 2720
LH.P. 2320 LP
M.P 368
TOTAL I.H.P ¢650.
LHP 2210.
] ’ STARBOARD ENCIN
Scale . c E
Revs 90.56 : Secale #
Stearn at Red:V* 155, 2P
* v Seperalor 220. ‘\]

Vacuam 27% X.P. 82.9 |
e Secale ¥
L.FP 70

840 1 P 2085
LH.P. 2320. 1P
TOTAL 1H.P. 6740 L M.Pi1e 2
» " 73390 FOR BOTH ENCINFS.
LH.P 2335,

These tanks contain the Hloat gear referred to. These
pumps discharge into a series of tanks which are placed
above the boilers, and thus a head is obtained for the
feed pumps proper. These four pumps are capable of
dealing with the feed water requisite for a develop-
ment of 13,500 indicated horse-power when workin
at 10 strokes per minate. The long stroke is adop

in the design of these pumping engines so that they
may be run at a slow speed, 80 as to avoid much of the
slip, noise, and wear and tear generally which, more
or less, is present with pumps driven off the main
engines. he movement of the valve is entirely
mechanical, and there being no dead point, the work-
ing can be started from any position. As will be
gathered, the speed of the pump depends on the
volume of feed water running into the tank,

The centrifugal pumps for refrigerating water are
of the ordinary type. The ballast pumps in the en-
gine-room will pump 600 tons of water per hour. They
are Duplex pumps by Messrs. Watson and Son, of
Newcastle.

The electric light machinery was referred to in our
description of the hull. For discharging ashes there
are two See's ejectors. Their position is shown in
Fig. 12, on page 731 ante. They have a lift of
26 ft., and each is provided with a pumping engine
by Messrs. Watson and Son, having a 10}-in. steam
cylinder and 7%-in. %ump, the stroke being 10 in.
These pumps had to be ageoially designed, as it was
found that the sudden shocks due to working the
ejectors burat not only the pipe joints, but even the
water end itself in the ordinary pumps. These pumps
were, therefore, made very strong, the stud-holes
round all covers being pitched very close. The valve

ear and rods were also made additionally strong.
ere are ash hoist engines for working in port when
ashes may not be ejected. There are six large ven-
tilating fans in the boiler-rooms, there being one to
each stokehold. They are 6 ft. 6 in. in diameter, and
are driven each by a separate engine at about 300 revo-
lutions per minute. The stokehold is oren. 80 that
there is no forced draught, but naturally these fans
must materially assist the fires, es ly with a
stern breeze. 'fhe ventilating fans for the inhabited
part of the ship, which are electrically driven, as
stated in our previous article, are, of course, in addi-
tion to these stokehold steam fans.

The main boilers are, as stated, of the Belleville
type, but there is an avxiliary return-tube boiler on
the upper deck, placed between the after and centre
chimneys, with a branch to the latter. It is 12ft. 6in.
in diameter and 9 ft. long. The pressure is 160 Ib.
It nixlfpliu steam for the winches, cranes, and other
auxiliaries on deck. It oan be connected with the
electric light engines if necessary, and also to the
engine-room auxiliaries in case of need.

ere are four steam winches by Messrs. Clarke,
Chapman, and Co. of a recent design, the notable
ints being that the bearings and shafta are increased
in dimensions, and the scantlings of the winch frames
are exceptionally strong. The cylinders are 8 in. in
diameter by 12 in. stroke, and are bolted on to the
end of the frames, the cylinder having a spigot which
fits into & recess in the frame. The oylinders and

motion bars are bored out at one setting in position,
in accordance with the best modern engine practice,
accuracy of working thus being acquired. The con-
necting-rod is twice the length of stroke, and the gear-
ing is of the helical type and exceptionally strong,
the teeth of wheels and pinions being wide. There is
also a steam warping capstan by the same firm, having
cylinders 73 in. in diameter by 12 in. stroke. Thisalso
is a recent design, especially got out for large vessels
where considerable strength is required. The gearing
is of steel. The engine parts are inclosed in a cast-iron
box, so that ropes may not get caught in it. The
hatches are worked by means of four 3-ton deck steam
cranes by the same firms. The crane posts are carried
down to the ’tween-decks and there held by a strong
foot-step.

The boilers are at the present juncture the most
interesting features in the ship. As previously stated,
they are of the Belleville type, and are 24 in number,
having been supplied by Messrs. Maudslay, Sons, and
Field, of London. In our issue of May 22 last* we
?vo somewhat full particulars of this feature of the

herson’s design, going into the question of weight
and dimensions at some length. It is unnecessary,
therefore, that we should go into all the figures again,
and will content ourselves with repeating the leading
details. There are three boiler-rooms, each containin
eight boilers. Their design is well shown in Figs. 1
and 20, on p.io 799, whilst their position in ship is
illustrated in the engravings Figs. 9 and 10 of the two-
psse illustration of our former issue of December. 11,
and the croes-section, Fig. 12, on page 731 ante. The
boilers are all alike, each consisting of eight tube
sections — or ‘‘elements,” as they are sometimes
termed. The tubes are of iron, and are 4} in. in out-
side diameter. The makers would have preferred
steel tubes, but the Board of Trade insisted they
should be iron. The total grate area is 1132 square
feet, and the total heating surface 30,350 square
feet, the surface being calculated in accordance with
the rule given in our issue of May 22 of this year.
The height from grate bars to chirney top is 88 ft. 6 in.,
and eacg of the three funnels is 9 ft. 6 in. diameter.
The total weight of boilers was 471 tons 8 cwt., allow-
ing solid water to half glass. This includes boilers
and fittings to the base of funnels, firebars, firebrick,
feed regulators, safety valves, stop valves, lagging,
feed puipe, air pumpe for supplying air above the
bars, steam separators, and reducing valves. The
boiler pressure is 250 1b., but this is brought down by
reducing valves to 160 1b. before going to the engines.

The Kherson made her ofticial trial of 12 hours’ dura-
tion on May 16 of this year off the mouth of the Tyne.
On the present page we give a set of cards taken from
the port and starboard main engines respectively. The
details are given with the cards. It will be seen that
the port engines developed 6650 indicated horse-power
and the starboard engines 6740 indicated horse-power,
or a total of 13,390 for both sets of cards. The mean
revolutions were 89.8, the steam at the engines
167.3 1b., and at the separators 225.2 Ib. The mean
vacuum was 27.05 in, ‘The mean horse-power for the

* Sse ENGINEERING, vol. Ixi., page 683,

whole run was 13,307 indicated. As stated in our
K(r)eviou- issue, the run was perfectly successful, the
ilers giving plenty of steam with poor Welsh coal.
Fires were cleaned only in the forward stokehold,
which was the firat lighted. The engines were worked
full open all through, and gave no trouble of any kind,
and it may be said the ship is remarkably ntugy and
free from vibration at all speeds of running. The
speeds were taken on the long measured course off the
mouth of the Tyne, along the Northumberland coast,
and was returned at 19.56 knots. Colonel Linden and
his staff watched the trial on behalf of the owners,
whilst Mr. Herbert Rowell, director of the company
and manager of Hebburn Shipyard, and Mr. F. Mar-
shall, Jun., manager of St. Peter’s Engine Works,
represented the contractors, Mr. W. Maudslay, Mr.
al;iltgn, of Lloyd’s, and other engineers g on
ard.

CANET NAVAL GUNS.

Tux Forges et Chantiers de la Mediterranée buils
for the Greek Government, as long ago as 1889, three
armoured vessels—the Hydra, the Spetzia, and the
Peara. Each of these was armed with three Canet
27-centimetre guns (10 63 in.) ; at that time the quick
firing class of the larger calibres had not been placed
in service. Tw:‘dyuu ago the Greek Minister of
Marine announ the intention of increasing the
armament of these ships, with the special view
of obtaining gresur power of defence against tor-
pedo attack, by the addition of quick-firing guns of
small calibre, but of high velocity and of very
flat trajectory. It was decided that this supplemen-
ta? armament should consist of Canet 10-centimetre
and 65-millimetre quick-firing guns, 50 calibres in
length. The order for these 8 was given during
the present year, and those for the Psara have been
delivered and accepted after very satiefactory trials.
The 10-centimetre guns fire a projectile of 13 kilo-
grammes (28.6 1b.), and the 65-millimetre one of
4 kilogrammes. The matériel po:svases several fea-
tures of intereat ; it is illusirated by the various figures
on page 808, and the following is a description ofntho
Funo and mounting. The supplementary armament
or each of the three ships consists of one 10-centi-
metre and eight 65-millimetre guna ; they are all 50
calibres in length, and are composed of t.go followin
parts: (a) A tube that extends for the whole len
of the Fm, and in the end of which the screw
seating for the block is formed; (b) a sleeve over
the rear portion of the tube, and the ring carryin,
the shoulder-piece, and to which the piston-red o
the brake is attached; (c) a reinforcing sleeve
over the forward part of the inner tube. The breech
mechanism is on the Canct system, and is operated
by a single movement of the breech lever. We
recently (see ENGINFERING, page 668 ante) pub-
lished illustrations of this class of mechanism ; the
breech block is of the ordinary type, with interrupted
screw threads, and a central hole for firing the charge.
Except when in place it is carried on a bracket, as is
indicated in the illustrations, The various operations
of turning the block 50 as to free it from its seat, of
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