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COMPLETE SPECIFICATION.

(ommunicated from abroad by Taw Errossox Coast Dermncr ComMpany
(INGORPURATED), in the Cily of New York, United States of America. |

Improvements in Subaquatic Projectiles.

I Hexry Epwarp NewroN of the Office for Patents, 6 Bream®s Buildings, Chancery
Lane in the County of Middlesex, Patent Agent, do hereby declare the natmre of
this invention and in what manner the same is to be performed, to be particularly
deseribed and ascertained in and by the following stateraent :--

This invention relates to that class of projectiles whose path is intended to be either
entirely sub-aquatic, or partly aerial and partly sub-aquatic, and whieh may be fired
from guns in fortifications, as well as from ships or other vessels. The objects of the
invention are to effect such an automatic steering of the projectile in a vertical plane,
after it enters the water, as to insure a true horizontal trajectory at a predetermined
and fized depth, and to obtain as great a subaquatic range as possible for the projectile ;
and the invention consists in certain means hereinafter deseribed and claimed, whereby
these objects are accomplished. Tor what may be termed purely subaquatic projectiles,
which are to be projected from a gun arranged in a vessel below the level of the surface
of the water, the antomatic steering in a vertical plane is of great importance, as the
pitching of the vessel makes it difficalt to expel such projectile from the gun at the
moment the vessel is level, and any slight inclination of the axis of the gun, either
_shove or below the horizontal, at the time of firing, will seriously affect the depth of
“sabmergence of the projectile at the end of its path, For what may be termed aerial-
_sub-aquatic projectiles, which are projectod from guns above water, to strike vessels or

ybodies under water, the antematic steering in a vertical plane is of as great, if not
“gréater importance, as it enables such projectiles to strike the waterand reach the
vessel or object aimed at, even if entering the water at a congidérihle Hidapedy
thereby increasing the size of its horizontal target manifoldy b T

In the accompanying drawings, o fu1 2P0E0 s_;g LaY
i Tig. 1is a top view of a subaquatic projectile embodying’ithis “inventiot, ghoyving

also, in section. parts of the wall of a gun from which the 1l1131*0' cbilgds to s Wi, a
an outsids view of a piston through which the charge of the gui-stison’ ojectile.

Figs. 2 and 3 represant vertical longitudinal sectional views of different portions of
the length of the projectile on a larger scale than Fig. L.~ . X

r Figs. 4 und 5, reprosent on a still larger scale than of Figs. 2 and 3, vertical sectional
- views of portions of the automatic steering apparatus. .

Figs. 6, 7, 8, 9, 9*, represent on the same scale as Figs 4 and 5, trapsverse
- sectional views of the projectile taken respectively in the lines 2, ¥ %, 2 5, % %, and
12, 13, of Figs. 2, 3, and 5.

» Fig. 10, is a diagram illustrating a mo

regulator, : . .

ig. 11 represents an attacking and an attacked vessel, illustrating the operation of

the invention. _ )
, Similar letters of reference designate corresponding parts 1n :_;,11 the figures.

A AL AT A% A% A5 designate the body of the projectile, which may be oonstructqd
+in any suitable manner to receive and contain the explosive charge, the automatic
_steering apparatus, and the rocket charges, to increase the sub-aquatic range, bub
: }'t"shl;Ch projectile is represented as made of six sections, each constituting a portion of
s length.

- * The foremost of these sections, A, contains
ssection, A%, contains the fuse of what may be ca
“removable to reach the interior of the next section A%
‘tuddlers or.diving blades B B ; the second section, A%, from the frout, ¢

- [Price 84.]

dification of what is herein termed the

the explosive charge; the rearmost
lled the accelerating eharges, and is

which has attached to it the steering
ontains what
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may be termed the regulator C; the third section A? contains what is called the
centre~plate I} ; the fourth section A has upoo its oxterior, longitudinal fins 7, two of
which are contiriued on the section A*.

The several sechons a2y be united in anmy couvenient or snitable manner ; for
instance, by being secured together as shown at vin TFig. 5, or by fitting one into
another, and securing them by serews, as shown at o' in_the same figure, or by con-
necting bands and screws, as shown at »* in Fig. 4.

The example shown has attached to ibs forward end, what is termed w pilet-shell P,
which forms no part of the present invention, and therefore needs no particular
deseription here. The construction of the bady will bo the same for the purely sub-
aquatic projectile and for the aerial-subaquatic projectite, except that the purely
subaquatic projectile will require to be furnished, as in the exanple shown, with a
water-tight packing e, to fit the gun from which it is fo be discharged. For the serial-
sub-aquatic. projectile, such packing would be unnecessury.

The rudders B, which are arranged one on cach side of the projestile, are hoth frmly
secured to a pivotal spindle d, which passes transversely through the bady of the projectile,
at right angles to its axis. and is fitted to suitable bearings d* (Iig. ¢), therein.  As this
spindle requires to be maintained in a horizontal position, that the rudders may always
work vertically, the projectile requires to be prevented (rom turning when it is in the
water, and to meet this requirement, I employ the centre plate or woight D, which
consisis of a substantially flat plate of metal having its central plane parallel with the
axis of the projectile, to” work throuzh a longitudinal opening ¢ therein, in a plane
perpendicular to the axis of the rudder spindle d, the axis of the pivot d' being parallel
with that of the spindle. The lower part of the said plate or weight is macde
heavier than the rest of it, in order that when it is allowed to drop ﬁlrough the
opening d%, it may bring the centre of gravity of the projuctils as low as possible, to
maintuin the rudder spindle d positively horizontal. Stops &° are providel on this
plate or weight, to prevent it from falling below a proper position, and a watertight
casing d* is provided in the body,to cover the sald plate, and the opening % and
prevent the water from entering the body through the suid opening. When the
projectile is in the gun, this plate or weight is all contained within this casing and
within the body of the projectile.

As it is not only absolutely essential that the projectile should have the axis of its
rudder spindle horizontal while in the water, but is also desirable that the said axis
should be horizontal before the projectile enters the water, an externally projecting
stud o (see Fig. 8) is provided on the section AZ, suitably arranged on the crcum-
ference of the projectile, to run in a straight groove planed in the bore of the gun, to
keep the said axis horizontal.

The regulator hereinbefore mentioned consists mainly of a hydraulic cylinder C,
(see Figs. 3, 5, § and 9) fitted with two water-tight but freely moving pistons ¢ ¢ of
equal diameter (see Figs. 3 and 5). This cylinder is represented as arranged in the
lower part of the section A! of the body with its axis parallel with that of the projectile.
It may be either cast with the section A! as represented, or be otherwise permanently

 attached thereto. The cylinder is fitted, between the pistons ¢ ¢!, with a stationary
block or bridge C', having a central rectangular opening, as shown in Fig. 9, to
contain the pinions g g' and their supporting spindle ¢*, and to permit the passage of
four racks & & &' 1, of which % and % are arranged diagonally to each other, as shown
in Fl%.l 9, and are attached to the piston ¢, and A' and A are also arranged diagenally
to each other, and are attached to the piston ¢

The spindle g* is fast in the bridge C', and the pinions are loose wpon it.

The upper rack % of the piston ¢, and the lower rack A' of the piston ¢*, gear with
the pinion g, while the upper rack ' of the piston ¢, and the lower rack A of the
piston ¢, gear with the other pinion ¢!, so that as either piston moves in one direction,
1t will tend to pull the other one in the other direction.

The two pistons will be operated upon together by any pressure between them, and
being thus geared together, the power exerted upon them is equal to that exerted upon

a single piston of double the area, and, what is more important for the purpose of this-

- - w

N



ACCESSION 5’
No. #Pep

N? 10,581.—A.D. 1890. 3

Newton’s Improvements in Subuguatic Projectiles

S —
inpention, as will he horeinafior explained, the weight and momentum of one, may be
falanced by the weight, :1}1<l m‘mnnu{,um of the other, T

The “wi‘{.ﬁ fo e Bt R lmmg_hi,lml to the quadrangular opening in the block CY as
shown in Ilige. 9, werve to guide tho pistons ¢ o!. The said racks are of such length
that they serve as stops to limit the distanca which the pistons are permitted to
3ppro:wh u:u:.h ui.iw_r. To pruvfixlu !'(n" ixl_m nsertion of tho hlock (! into the cylinder G,
fhe said eylinder ix bored of two diflovent diameters, the rearward part heing the
laruer, tho =imader nl];:;m‘-:(-:.' of e forwaed portion corresponding with that of the

istons ¢ ¢, The bloek s inzerled Hhrongh the Targer rearward end of the cylinder
up to & shoulder, ard is secured i plaes by a fanged bushing ¢, which is inserted into
the rearward end of (e eylinder,and seenred by serew bolts 2. The bore of this
bashing corresponds with Lhes sinadior Torward porlion of the cylinder bore, and the
diameter ol bhe pistons. Fig. 5 shows the piston ¢t fitted to the smaller bore of the
evlinder, and the piston e fided o the bushing.,  The piston ¢ is furnished, on its
outer side, with a vorl or vack ¢*, whiclt works through o guide provided in a head j,
which is bolled on o the rear end of the eylindor by the same bolts 7, hereinbefore
mentioned, which secure the bushing /. This bead j contains the bearings for the
shatt & of a toothed seetor &, whiel poars with the said rack ¢*.

The eylindar ¢ is provided, helweon its two pistons ¢ o, with openings both in ifs
top and its hottoms, for admitling water o it {rom an annular chamber or reservoir a
formed around the exterior of the seetion A' of the projectile, as shown in Figs, 5, 9,
and 9%, by consbrueting o part of Lho said soction with a concave longitudinal profile,
as shown in [Fig. 5, and covering the said portion with a cylindrical jacket a?, of
flexible water-light material, as india-rabber.  This jacket a' 15 secured in place and
protected By an external guard evlinder A% of medal, which is made in fwo halves,
anil fastoned to (he said s etion AV by serows @f. The said eylinder A* is constructed
with numerous openings in its exterior, which may be of an suitable form, as for
istanee fongiladinad slots, which give it the gridivon-like form shown in Fig. 8.
The annnkar chamber or reservoir «, and the space in the cylinder (! hetween the
pistons ¢ ¢, are filled with water through an opening at o’ (see Figs. 5, 9, and 9%},
which is then closed by o sevew plug «®. To provide for the escape of air from the
eylinder (¥ while fliing” it with water, a pipe & is provided to form communication
belwaon tha said eylinder sl dhe chamber o

When the [ll‘().i(‘;'ii!l\ is o thoe waler, the flaxible jacket a! is exposed to the pressure
of the water surronnding it, and consequently the water in the chamber or reser_voir a
and eylinder (3, wre subject to the snme pressure.  This pressure varies according to
the déptl of submorgence of the projestile, and it is partly by this pressure acting
between tho pisfons ¢ ¢, awd partly by the oporation of a spring and connechions,
which will next be deseribed, that the oporation of the steering rudders or d-m-ng
blades B is produeed, amd the true horizontal trajectory, at a predetermined an
fixed depth, is insarad.

Firmly socured to the toothed soctor k, or to the shaft &' thereof, ate two grooved
seotors [ m of different radii, constituting arms of a lover, of which the toothed
sector & may ho considered as another arm. To the smaller arm m of these sectors,
is secared one end o a rope or cord p, preferably a wire rope, which passes parily
around a shoave , fust on tho rudder spindle, and the other end of which is secured
to the spival spring £, which is the spring just hereinbefore referred to, the said spring
being sectred to a serow-threadmd rod ﬁl, which passes freely thl’Oﬂgh& fixed bearl_ﬂg tz'
secured in the sackon A* of the hudy of the projectile. The sct:ew—thread o_f this rod
is fitted, in front of the =aid benring #, with a nut £% by which the tension of the

sl spring ¢ may be adjusted.  Tho said rope p is sacared to the said sheave by a

set scrow pt.  The said spring ¢ acls through the lover arm m and the toothed sector_ic
on the piston rod ¢*, in such manner as to draw the pistons ¢ ¢ towards each other, in
opposition to the tendency to separate them Pi‘ﬂduced by the pressure of }11:]19. w%te(i
betwoen the said pistons when the projectile is in the water. The pull of the SP?%
aets to move the rudders downward, and the pressure of the water between the pistons
aztz o move fhem upward,
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The ruddors are fastened on their spindle in such o position that when the pistons
are the closest togethor, the vear ends of the radders will ineline downwarids, anl the
water acting on the under=side of their inclined surface whea the projectils is in
motion therein, will tewd o raise the tail end of the projectilo, thershy altering the
length of itx longituditad axis in such o mnner, that the prejeciile will deseand. As
Tong as the tension of the spring forees the pistons fogether witl w greafer powor than
that exerted by the s pressure to maove them apart, the projectile will continue
desconding, but as soon as the projeciile s veached such a dopth that, the sea pressure
over-powers the tension set on the spring, the fwo pistons will move apart, theroby
reducing the inclination of the rudders, until dweso have veached a position parallel
with the longitwdinal axis of the projectile.

If the projectile keeps on desecendmg, the rudders will continno moving until 1heir
rear onds ineline upward, and foree the {ail ond of the projectile downward.  When
the projectilo has at last found a depth where it will proceed with s longitadinal
axis, horizontal, the sicering raddess will remain stationary,  The tension brought to
bear on the spring ¢ by the adjusting nut &, will therefora determine the depth at
which tho projectils will move horizontally in the water.  This tension is fo be
adjusted before placing the projeetile in the gun.

In order to compenzade for the additionnl tension of the spring produced by its
being oxtendod furfher and further by the movoment of the pistons apart, the sector-
shapad lever o is made excentrie, as shown in Fig, o) which makes the sald sector in
combination with the foothed sector £ produce a levor of differential type, the sector &
maintaining tho samo leverape through its movemoent, and the Joverage of tho arm or
socbor 2 gradunlly decroasing through its tforward mevement.  The presswro of the
waker on the pistons is then caused to act more und wore poweriully on the radders
as the projectilo deseends.  This inercase of the power of the pistons as the projectile
dosconds, tends, in tho vase of an acrial-subaquatic projociile, to prevent any excessive
diving whon the projectiio entors the water at the ond of it nerial Hight, as lustrated
in Fig. 11, whorein the projuctile is represented, i H, as just ontering the water, and
ab 18" as having assumed its horizontal path.

When the projectilo is used on the aerialsubaquatic principle, or on the purely
subaguatic principle, it is important that the steering rudders or diving blades should
stand parallel with the longitudinal axis of the projectilo as this leaves the gun.

In an aerialsubaquatic projectile, any inclination of these radders might seriously
affect its trajoctory, or in a purely subuquatic projectile, such ielinaiion would also
he dangorous, as it wonld give the projectile u downward movement bofore the
regulator could bo brought to act. 1n order, therefore, to lock the radders in a
borizontal positicn against the pull of the spring ¢, while the projectile is in the gun,
and before the regulator cun come info opoeration, thero is provided, on the rudder
spindle d, a sector shaped projection o, to be engaged by a locking hook or detont ol
which is pivoted within the body of the projectile, and which is brought into engage-
ment with the said projection o, as shown in Ifig. 4, by means of a spring o applied
to it.  This hook o' s alse connectod by a rope or cord ¢ with the Jonger ono [ of the
two sectors or lever arms on tho shaft of the toothed soctor 4, so that when the
projectile becomes submergod, and the pistons of the rogulator are brought into action,
the said arm or sector { will act throngh the cord ¢ to pull the locking hook o' out of
engagoment with the said projection o, and loave the rudders free to tho action of the
regulator.

Before placing the projectife in the gun, the rodders are pulled up into line with
the axis of the projectile, and the look o! then hecomes engagod with the projection o,
and locks them against the tension of tho spring ¢, which would otherwise give their
rear ends a downward inclination. By thus pulling the rudders up, their spindle & is
cansed to tarn, and with it the sheave n ; and the wire rope p being fastened to this
sheave, and extending therefrom to the laver arm me, must become slack. As this
would have the effect of leaving the two pistons free to move, a spring s and &
slackening chain or picee 7, are fuserted into thosaid rope, the effoct being that when the
radders are in their lowest inclined position, the spring s is fully extended, and the chain

N\
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aut, while when the rudders are pulled up to the horizontal position, as shewn in
Fig. 2, the spring contracts, keoping the rope p still tant, besides having suficient

ower to keep a good strain on the pistons to draw them towards each o?ﬁher. The
chain » hangs down slack in this case. When the projectile gets below the surface of
the water, the sea pressure acts throngh the flexible jacket o on the water in the
chamber a, and on that in the eylinder C between the pistons, thus forcing the latter
further apart, and the lever [, operated through the rack ¢* and toothed sector £, soon
moves sufficiently forward for the rope ¢ to pall the detent o? out of engagemeniz» wit
the projection o on the rudder spindle, and disengage the said spindle and the radders,
and bring the diving gear into action. As the water forees the pistons further apart,
the spring s gives way, and the stack of the chain 7 is taken up, and the longer lever

arm I, acting through the rope ¢, holds the hook o' out of engagement from the rudder -

spindle.

POne of the most important features of this invention, is the regulator having two
hydraulic pistons geared together to mova in opposite directions. 1t is weli understood
that a movable wetght in a projectile starting with congiderable initial velocity, will
tend, by its inertia, to remain stationary while the projectile is moving forward, & the
force exerted on such movable body will be equal fo its weight multiplied by such
velocity. It is therefore paramount that all movable weights in such projectiles
should be balanced, and especially those that are intended to govern and regulate.

It will be seen that when the projectile is fived, the piston ¢ will exert a foree rear-
ward in proportion to the initial velocity of the projectile, and that the piston ¢' will
exert a sinilar force rearward, if its weight, including that of its racks A" #, be equal
to that of ¢, including its racks A %, and other movable connections (which are not
self-balancing) between the rack ¢* and the rudder, but as the rearward motion of the
piston ¢, through the interventien of ihe racks % and A' and pinions g, ¢*, which are
but substitutes for a lever, will pull the pision ¢! forward, the inertia of each piston
halances that of the other, and the strain is bronght on the spindle.

In the modification of the hydraulic regulator shewn in Fig, 10, the pistons ¢,
instead of being in the same cylinder, are in separate cylinders C* C*, which are
arranged one above the other, the piston rods being connected by 2 lever (? working
on & falerum in such manner as to move in opposite directions. The inner ends of
these cylinders are open to the chamber C%, which constitutes one of the sections of
the projectile, and to which water is admitted from the sea throngh the openings a in
the top and bottom, The opening a in the bottom is provided with a valve & The
object of this valve 3! may be explained as follows: As a subaquatic projectile must
necessarily be of light construction, so that ifs weight may not exceed its displace-
ment, it becomes desirable, in an aerial subaquatic projectile, to use a small propelling
chirge, and fire at a high elevation, to obtain the necessary aerial range. The projectile
will consequently enter the water at a considerable a.ngle,.and_ unless the steering
rudders or diving blades are brought into immediate action, it will dive too-deep. It
is therefore advantageous to have the regulator filled with water between its pisions
before firing, so that no time will be lost in filling it when the pr'o.}ectlla dives.

The regulator constructed in Fig. 10 can be thus preparatorily filled through the
upper openings a, and the water will be prevented from escaping through the ;GWGBE
opening by the valve !, until the projectile reac}les the water, a:fter w}uch‘ the val veta
is openad by the external pressure. It is obvious that the pision ¢ being m’{d&f 4
properly balance the piston ¢ and the movable parts conuected to and moving wi! ﬂlzx;
the inertia of one will balance the inertia of the other. This form of regulator is |
equivalent in its action to that first described, bus the form first described 1s preferab ::3
25 in that the counterbaluncing piston ¢ being in line with the main plsbm;g:, can h
]Jmlught down near the hottom of the projectile, and it is desirable fo get the weg
as low 143 possible. ' ciyn

To incrle)ase the subaguatic Tange of the projectile, there are provide: 11;’ g}lﬁ ;:fr
partion of if, a number of rocket charges u. As owing fo the occupe}.}lmngs - %’onid
pars of the interior of the body by the rudder spindle and ifs aftachmenis, 1t

be inconvenient to nse such a charge in the central portion of the body, or in the body

Ao
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propor of the projectile, two or more suel cliarges i in sheol iron hoxes o' arearranged
on the exterior of the hody in the fora of lins, as shown in the Wiares |, 2 a6,
In Fig. 6 two such hoxes und vockets charges are reprosented,) Lho said hoses heing
represemdod i line with two of e finsg Ao being viviually wi lanml prolonetions
of said s, as shown in el 1 Tho racket, charges womay be ol the nsond COMPosi-
tion, and are reprosenbed as eontoined in eases oF ol evlindrical Torm, nd having
conical bores in their roar ands, for Lheir proper ignition.  The cases o are secured iy
any convenlent manner within the boxes w', and ihe boxos havs in their voar ends
wooden plugs &%) which are driven out by the explosion of iho recket chargos. The
charges may be fired by a quick mateh %) ingsertod trough ihe roer oad of the pro-
Jeetite, and laving hranchos loading 4o cach chargo. A sl hole in the piston
employed Tt tho gan for driving oul the projectile, wili permih the powdor ehargos of
the gun to ignite the quick mateh.

A piston [ (1M, 1) should be applied in rear of the projectile, hatwoen the pro-
Joeting chargo & tho lreech of the gun, the sl prston boing furnished with any suitahle
packing to make it fit. éightly to the walls W of the gun.

Having now partienlarly deseribed and aseortained the nature of the said invon-
bon and what nannor the samo is 1o be performed, as communicabed Lo mo from
abroad, L decluro that whal I cladin is :—

L. The combination with a subaguaiie projectile, of n radder having its pivot trans-
versn to tho axis of tho projectile, wd o watght suspended in the projectile to move
through an opening therein a plann porpendicalar to tha pivol of the rwldor,
sbstantinlly as herein doseribed, for the purposo of muinfaining the rlder pivot
horizontal, as herein sel fortl.

2. The combination with & subuquatio prajeciile, of a rudder having its pivot trans-
vorse to the axis of the projectile, and a woi ght of plate form, having its central plane
parallel with the axis of the projoctile, and sngpendad within the projectile, to move
through 2 longitudinal opening therein in a plane perpendicular to the axis of the
rudder, substantinlly as and for the purpose herein set forth,

3. The combination with a subaquatic projectile and a rudder thereon , for directin
it in o horizontal trajoctory, of two hydrautic pistons, ono of, which is connected with
said ruddor; @ eylinder or eylinders for the said pistons, {o contain water, exposed to
the préssure of the water outside the projectile, and  gearing or connections,
substantiolly ns horein described, between said pistons, wherehy when one s eaused
to move in one direction, the other will ho cansod to move in Lhe oppostte direction,
substantially as and for the purposoe herein sot fortl.

4. The combination with a subaquatie projectile, and w raddor thoreon for direeling
1t in a horizoutal frajeciory, of a eylinder arravged within the projectile, two pistons
in said cylinder, ono of which s ‘connected with the rudder, and which are geared
togother cubstantially s heroin doseribod, to ho moved simultaneously in opposite
diractions by water contained in said eylindor hotween thom, substantially as and for
the purpose herein sot forth.

8. The combination with a subaquatic projeclile, a rudder {hercon for directing it
in a horizontal trajectory, u spindlo for suid rudder, and a sheave thereon, of aeylinder
arranged lengthwise within the projectile, a piston in gaid cylinder, to be acted upon
by the prossure of the water outsido of the projectilo, a rope or cord connected with
said piston, and passing over yaid sheave, and a spring connected with said sheave, to
turn the rudder in the opposite direction to that in which the pressure of the water on
said piston acts to turn it substantially as and for tho parposs hercin sot furth.

6. The combination with the projactile, the rudder, the spring connecled with the
rudder spind{e for turning it in ono ;i rection, and tho hydraulic regulator for turning
it in the other direction, of a lover through which the rogulator acts upon the rudder,
and which has a differential arm by which the varying tension of said spring is
corupensated for, substantially as herein deseribed.

7, The combination with tie projectile, the rudder, the spring connected with the
. rudder spindle to turn it in one direction, the hydraulic regulator for turning the said
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spindle in the opposite dil:ection; and a detent engaging with said spindle to hold it
against the tension of sald spring, of a lever engaging with the piston of the said
regulator, and having two arms, of which one is connected with the rudder
spingle,hand the other with said detent, substantially as and for the purpose herein
get forth. ’

8. The combination with the projectile, the rudder, the spring for turning the
rudder spindle in one direction, the hydraulic regulator for turning said spindle in the
other direction, and the detent for holding the rudder spindle ag;?ﬂst the iepsion of
said spring, of two ropes or cords forming connections between the regulator and the
radder spindle and said detent. respectively,and a spring and chain or siackening
piece inserted in the rope or cord which connects the regnlator with the rudder sp'mdiea—,
substantially as and for the purpose herein set forth.

9. The combination in a regulator for controlling the action of a rudder for directing
a subaquatic projectile in a horizontal trajectory, of a water eylinder and two pistonz
therein, provided each with two toothed racks arranged in dizgonal relation fo each

“other, a stationary bridge arranged within said cylinder between said pistons, and
serving as a guide to said racks, and two toothed pinions pivoted within said bridge,
and each gearing with one rack of each piston, substantially as herein set forth.

10. The combination with the hydraulic regulator eylinder, of a surrounding annular
water chamber or reservoir, the outer wall of which consists of a flexible jacket,
substantially as herein deseribed.

.11. The combination with the hydraulic regulator cylinder, of a surrounding annular
_water chamber or reservoir, the outer wall of which consists of a flexible jacket, and
-an external guard cylinder A*, substantially as herein sef forth.

" 12. The combination with a subaquatic projectile and a rudder therefor, of a piston
“eonnected with the said rudder, a water cylinder which is contained within the pro-
jectile, and in which said piston works, for controlling the position of the rudder, & fo

which there are openings from the exterior of the projectile at top & boitom, & of
inwardly opening valves for closing said openings at the bottom, o permit the
preparatory charging of the eylinder with water, substantially as herein sef forth, with

reference to Fig. 10. .

13. The combination with the body of a projectile, of boxes arranged lengthwise
upon the exterior, in the form of fins, for containing rocket charges, substantially as
herein deseribed. '

Dated this 8th day of July 1890.
- NEWION & SOY,
i : . Agents for the Applicant.

Tomdon : Printed for Her Majesty’s Stationery Office, by Darting & Son, Tid—1500,
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