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THE BESSEMER OSCILLATING SALOON. 

As WI' Rhall probably soon hear that the oHcillating saloon 
�,teamer Bessemer is running bptween England and France, 
com-pying passengers over the uncomfortable and uncertain 
Straits of Dover, we present to our readers an pngraving of 
till' gyroscopic arrangempnt (by which the saloon is kept in a 
horizontal position. evpn under the grelltest possible ang'lt's 
of variation of the ship), selected from /iJngineering. 

The ordinary form of gyroscope (for an illuHtration OC 
which Hee page 91, volume XXXI). is a heavy disk o r  wheel, 
made to revolve rapidly in any g'iven plane, tending always 
to r('main revolving' in that plane; and it can only have the 
(lirection of its action of rotation changed by the application 
of conHiderahle force, the amount of this force depending 
npon the weight of tlw revolving bodr Rlld itfl spped of roo 
tation. The manner in which Mr. 
BesH('mer haH availl,d himself of 
thi� grroscopic action will be un
derstood by reference to our Imgra· 
\"ing, which represents the con· 
trolling appRratus a,; conHtructed for 
the steam .. r. T lu'g'rroscope in thiH 
('as!' consi�tH of a Hlp .. 1 disk wh{'el, 
A, 2 fppt in niametpr, and with a 
rim 4 inrhe;; H'1uare, this whe!'1 he· 
ing made of Hte .. 1 forged so as to 
make the maSH aH nearly homogp. 
neous aH possiblp, and carpfully 
turned so as to insur!' itH running 
p(.rfectly true. A� it may possibly 
Iw necessary undpr some circum· 
stances to run the disk at as high It 

spped aH ::;,000 revolutions per min· 
ute, it is (",ident that great care is 
necessary to ensure perfect balanr· 
ing.· The boss of the r\isk iH bored 
out conically to fit the conical upper 
pnd of the Hpindle, B, the spindle 
and disk bping g'round tog(·ther to 
secure a p!'rfect fit. A nut and 
wasllPr at the top secure the diHk in 
place, no keys or pi ns being uHed. 

The Hpindle, B, which is also of 
Hted, iH �teadied hy two hpltring�, 
C and D, through which it passes, 
these hearingH being capable of ad· 
justment in one direction (that in 
which a disturhing force will \)1' 

hrought upon the spindle) by APt 
screws as shown. The hearings ar.· 
fit,t,pd to hOlCes fonnpd by castings 
fixed to the top and bottom of tlw 

g'un TIlPtal easing or frame, E, thiH 
('asing heing Htrengthened by intpr· 
mtl ribs, and heing Hlung on a pair 
of trunnionH with which it i� pro· 
\"ided. The r.entpt line of Ihesp 
t.runnions corrpsponds with the 
cpnter line of the ,'p,SHe I, and tht' 

caHing, E, can thus swing' athwart· 
ships, but not in a forI' and aft (Ii. 
rpction. The trunnion hearing's arp 
snpported by WI' ought iron stan· 
dards springing from the floor 
hpams of the Haloon ; and thus, if 

the axiH, B, \)(' kept perppndicular THE 
hy the g'yroscopic action of the 
disk, A, the casing, E, mUHt rock on its trunnions if the floor 
of the saloon departs from It horizontal position. The man· 
npr in which this movement of the casing, E, is made to con· 
trol the action of t.hc cabin we shall explain presentl y; mean· 
while we must explain how ti,e gyroscope is driven. 

It iH e,-ident that in such an arrangement,where the slight· 
!'Ht interferenc!' with the gyroscopic action is to be avoided, 
tlw usc of beltH or other similar driving gear would be inad. 
missible, and Mr. Bessemer tllPrefore decided to give motion 
to the gyroscope by meauH of a kind of reaction turbine, or 
Barker's mill, fomlen on till' Hpindle of the gyroscope itself. 
�'or this purpm<p, the 'pindle, H, has, as will he seen, a pair 
of armH f"rIlll'd on it, tlwsf' arms heing bored out, and till' 

holt' through tlwm eommunicating with another hole, J, 

horpd up throug'h tlw spindle from its lower end. Water 
undpr pre'surp pnters through one of the trunnions of the 
('llHing, E, and pa�ses down through a suitable pipe to a small 
pitl;ting, �, bl'low the bottom of the spindle. Thence it passes 
LIp through the hole, J, in the Hpindle and through the ra· 
dial armH, finally !'scapingthrough the lateral opening in the 
('apH, I, with which the pndH of the .. rms are provided. A 
Hmall hole, forming a prolongation of J, conducts a supply 
of wat .. r to the upper bearing, C, and any wlJ,ter escaping at 
the npper pnd of thllt bearing is detiectpd downwards by the 
disllf'd platr, Q, and thrown back into the casing, E. A !lex· 
ible waste pipe, not Hhown in the illuHtration, conducts away 
the water from the casing, E, hack again to the tank from 
which tht' pumps draw, thiH tank being fitted with screens 
"0 as til keep the water perfectly clear, and remove any 
particlps which , if allowed to circulate through the ap· 
paratus, mig'ht ('!\use a ,toppag'e of the openings in the 
armH, J. 

An excl'edingly neat point in the design is the provision 
made for a,-oiding any frictional resistances due t o  the weight 
of the gyroHcope. It will be seen that the lower end of the 
spindle, B, is considerably reduced in diameter, there being 
formed,at K, asquare and carefully finished shoulder. Below 
this shoulder the reduced portion of the spindle passes 
through a phosphor bronze plate, L, the spindle being a free 

J citutific �mtticau. 
fit i n  this plate. Below the plate, L, are two metal disks, 
M, which also fit the spindle freely, and which are kept 
pressed lightly against the plate, by springs not shown in the 
engraving. These springs are onl�' required to keep the 
disks, M, in place when the wat('r is shut off from the appa· 
ratus; when in regular work, the pressure of the water tends 
to force them upwards. As a result of the free fiL of the 
lower end of the spindle in the plate, L, there is always a 
Hlight leakage at that point when the apparatuH is in use; and 
this leakage, besides lubricating the lower bearing, D, serves 
an important purpose, as we shall now explain. The upward 
prpssure of the water on the area corresponding to the sec· 
tion of the lower end of the spindle suffices to balance the 
greater part of the gyroscope; but inasmuch as variations in 
the pressure of till' water mig'ht otherwise:create difficulties, 
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against the seat a.t the lower end of the spindle, and it then 
revolves with the latter, until, from the water being cut off 
from the arms, I, the gyroscope comes t o  rest. During this 
time, when the gyroscope is running down, as it mar bp 
called, the apparatus is still water. borne, as the press urI' 
continues to be maint ained on the box, N. ""hen the gyro· 
scope has come to rest, the water is shut off by a valve in the 
supply pipe ; the leakage then reducps the pressure of the box, 
N, and the ball, 0, falls into its nonnal position at the bot· 
tom of the box. 

\ ,r e have now to speak of the manner in which the gyro· 
scope is made to actuate the valves by means of which the 
movements of the saloon are cont-olled. The saloon is hung 
on a longitudinal axis, and on either side of it are placed the 
hydraulic c.vlinders hy which its mm'ements in relation to 

the hull of the vessel are controlled. 
These cylinders are double acting, 
so that a pull upwards on one Hide 
of the saloon is always arcompanipd 
by a downward pull on the other, 
and mee 'cersa, and the water haH 
therefore to he admitted to, say, till' 
top of the port and bottom of the 
starboard cylinder (or the reverse) 
simultaneously. The whole distri· 
bution of the water is effected by a 
('ylindrical slide valve. 

The connection between the valve 
and gyroscope will be rpadily un· 
derstood. On the side next the 
valve the casing of the gyroscope 
('arries an ann which iH connected by 
It link with one end of a lever, the 
other end of the lever being con
nected to the valve spindle. Let us 
suppose that in our pngraving we 
are looking towards the head of the 
,-essel, and that the latter gives a 
roll O\'er to port. TIl€. effect of this 
would be that, the gyroscope spindle 
remaining vertical, its lower end 
would be brought nearer to thevalv(' 
casing, the ann raiHed in relation 
to that ('asing, the valve lowered, 
and water under pressure admitted 
to those ends of the hydraulic cylin. 
ders with which the pipe communi· 
cates ; this admission of water to tIll' 
hydraulic cylinders raising the port 
!lide of the cabin in relation to tllP 
hull of the vessel, and thus counter· 
acting the list of the latter to port. 
On a roll taking place to starboard, 
the opposite action would, of !'onrse, 
ttl.ke pl"ce. 

CONTROLLING GEAR OF THE BESSEMER SALOON. 

It will be seen from this descrip. 
tion that a slight movement of the 
saloon must take place before the 
g�'roscope can actuate the control· 
ling ,-alve; but by adjusting the 
length of the lever in proportion t o  
t h e  length o f  the arm o f  the lever 
to which it is coupled, this move· 
ment, it isexpecterl, will be brought 
within such small limits as to have 
no practical effect on the comfort of 
the paHsengers. This, however, iH 

the diameter of the lower part o f  the spindle is made such 
that, at the ordinary working pressure of the water, about 
fifty pounds of the weight of the revolving disk, spindlp, 
etc., remains unbalancpd. If no means were taken to prevent 
it, this weight would rest upon the square shoulder, at K, 

and a rapid abrasion of the plate, L, would result. But the 
leakage to which we have already referred prevents this. 
'rhus the water leaking through the hole in the plate, L, 
around the lower end of the spindle comes against the shoul· 
der formed on the spindle, at K, and it is thus brought to 
bear against an enlarged area, and is enabled to raise the 
spindle and its attachments. As soon as it has thus liftPlI 
the spindl,', the leakage water can escape between the plate, 
L, and the square shoulder, at K ; but it is evident that the 
amount by which the spindle is lifted is strictly limited by 
the amount of the leakage, and can never become excessive. 
It is also practically independent of moderate variations in 
the water pressurll, an alteration in pressure merely pro
ducing a slight alteration in the thickness of the film 
of water flowing away hetween the plate, L, and the 
square shoulder, at K. Thus in all casps, wlll'n in action 
it is insured that the wf>ight of the gyroscope is carried 
upon what may he called a water bearing, and one that it is 
consequently practically frictionless. 

If while the apparatus was in action, the supply of water 
was shut off by means of a valve fitted tothe supply pipe, the 
pressure of the water in the box, N, wollld at once cease, 
and the weight of the gyroscope, ceasing to be water·borne, 
would at once cause abrasion to conunence between the 
square collar at K, and the plate, L. This result, however, 
Mr. Bessemer has ingeniously guarded against as follows: 
In a recess at the bottom of the box, N, is a gun metal ball, 
0, whiie at the lower end the hole, J, in the Bpindle, B, i s  
countersunk s o  as t o  fonn a kind o f  valve seat. Under ordi. 
Ilary circumstances, the ball, 0, re�ts in its recess at the bot· 
tom of the box, N; but when it is desired to stop the gyro· 
scope, it is raised by means of the plunger and hand lever 
shown, until it is close to the lower end (,f the spindle. Im
mediately this is done, the pressure 0' the water carries it 

© 1875 SCIENTIFIC AMERICAN, INC 

one of the points which of course can Qnly be conclusively 
decided by actual trial. 

__________ ...... �." ..... M .... -----------
Concrete Gravel Walk8. 

In Dick's Encllcr,opedia of Practical Receipt8 are the follow. 
ing directions for making concrete surfaceH: 

Dig away the earth t o  the depth of about 5 inches, then 
lay a bottom of pebbles, ramming them well down with a 
paving rammer. Sweep them off as clean as possible with 
a broom, and co,-er the surface thinly with hot coal tar. 
Now put on a coat of smaller gravel (the first bed of pebblps 
should be as large as goose eggH), previously dipped in hot 
coal tar, drained, and rolled in coal ashes, with an intermix· 
ture of fine gravel, and roll it down as thoroughly as possi· 
ble. Let the roller run slowly, and let a boy follow it with 
a hoe to scrape off all adhering gravel. Next put on a coat 
of fine gra,-el or sand and coal tar, with some coal ashes, to 
complete the surfare, and roll again as thoroughly as possi· 
ble; the more rolling, the better. It will take some weeks to 
harden, but makes a splendid hard surface which sheds 
water like a roof. Do not use too much tar. It is only np· 
cessary to use enough t o  make the ingredients cohere under 
pre�sure, and a little is hetter than too much. 

• Ie • 
Nlckel.Plated SerewII. 

In car builning, nickel.plated screws are rapidly coming 
into general use. This grows out of the fact that, though 
their original cost may be a trifle more than silver· plated 
screws, yet, as nickel does not oxidize by exposure to air, the 
excess of cost is more than made up in the durability of the 
plating. Hence, in nearly all of the large car manll· 
factories, nickel·plated screws are superseding silver' 
plated for use in joinery work. There is a steady in· 
crease in the use of nickel.plated screws in house joinery, 
which argues well for their final adoption for all such work 
in which silver·plated screws are now employed. 

• • 

A Telegra.phic Congress is to be held in St. Petersburg 
during the present year, The Russian telegraph department 
hll.!l set aside some $20,000 to pay the expenses. 
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