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do cil w?w:fn it may Gmwern

Be it known that I,"JOHN P. HOLLAND, a
eitizen of the United Smte and a resident
of Newark, in the county of Essex and State

of New JEKS@}’, have invented certain Im- |

provementsin Automatic Diving Mechanisms
for Submarine Boats and the Like, of Whmh i

'-bqa,t, the ba&.b sxis will not be horizontal, as
it should be. In fact, said axis will cross the
plane of ymdetermmed depth at a very con-

described balaw the level or plane of prede-

the following is a si}émﬁmtlc}n - - ‘I

Tn order that the pregent invention may bhe

traversas said piane frof bslow at a consid-
erable angle..

the better understood, it will be wproper to
state here that in the class of submarine
boats, ineluding also the clasz of automatic-

engine is employed to actsats the diving-rad-
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20

3G

~predetermined depth of dive, this sprmﬂ* sets
"~ the diving-rudders over fully inte their div-

35

40

. cereasing radins, b_(ﬁf,. usoe the inclination of

50 -the boatshallhave reached the predetermined-

automatically operated and controlled, in or-

mined depth, by a flexible diaphragm ex pogeé

side to the pressure of aspring the tension of
- which iscapable of regulation or &dmstment
The diaphragm &etuate&
- which latter modifies the aetmn of 6]
of the diving-engine, thus eenﬁmihng the
- diving - rudders.

sides of the diaphragw, therefore conirol the
. mevemsent of the boat in g'vertieal direction. |
"When the bost is at tha ‘surface on a level

- obligquely.

is at the Smfa,&.., and this | inelination gradu-

ders, and the valve of thid t:lwmmem;ma is

der, to cause the boat o dive t6 a predeter-

- ally-operated boats known as “‘ torpedoes,” an ’

lingmeansisthat if thedepthof water should
mergence at the poikt where the Loat dives
if 13 obvicus that the latter will sﬁmke the
Bottom, and this wrﬂ e almost certain to se-
b@ut@m be roeky.

of the present invention is to prmﬂde auto-

onn one side  to pressure from 1he water in
which the boat is submerged and on the otier

o floatin g. lever,

‘The water - pressurs and

the spring, acting automatically on opposite

keel and the diaphragiii- %ﬁarmﬂ' is set for a

ing position, o that as scon as the boat i set
in motion ahead it ‘begins todive, descending
As it continues to dascend tlw'_'
hydrostatic pressure ou the (hfzpmafrm op-
posing the spring increases with the depth
nntil, at the predetermined depth, the tw .

forees will exactly balance each ‘other. 'The
valve of the diving-engine will theu be at the
center of ils tmvel and the diving-rudders
will beat ““ steady,’ P op be alined with the axis
of the boat. ™Theépath fellowed by the boab
in its descent wili be. a curve of rrmdnaliy in-

the diving-rudders is greatest when the boat )
ally decreases as the hoat descends: bub when

depth, and the diving-rudders are thereby

19 Valye l

i mabic mesns, opereting in conjunetion with
{

the means above deseribad, for confining the
formatign of the reverss curve in the boat’s
path downward to a depth not exceeding that
f 'the predstermined submergence, whereby
the Giving boasd will o bi 'm:&*ht o ﬁhe pianﬁ
of ﬂbﬂ&ﬁi"gﬁ‘ﬂﬁﬁ withh & level keel. This is

orating in conjuanetion with hHutin a measture
independently of the ineans above deseribed,

for giving to the diving-rudders a revemmg“- *

Theobjeetion to this control-

inview of i;?(m 550y %ﬁ&rﬁd tions tho pﬁ rpose

55

siderable angle, and the reverse curve neces-
sary to bring vhe boat to a level keel must be

{ termined depth uutilthe boat rises again and

Oc

m}’ﬁ mugh excesd th}:‘: desired depth-of sub- -

riously disable ihe boat, partmumﬂy if the

72
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offected by providing austomatic means, op-

8o

inclination when th% b@ tahall have descond- .

ed Lo 2 depth which is gsuch a fraction of the
total depth of submergence 2s may be found
by experiment snitable fora particular boat.

The effect of .thus reversing the inclination

| of the rudders is to caude the boat at the mo-

ment of reversal to change its direction and
.follow a curved path which is the reverse of
that 14 was before following, the new curved

i path being tangent to the picme ot. predeter-

go

mined depth of submergenee, thus bringing
the boat to a level keel at.the proper depth -

and eliminating the danger due to the boat’s
descending matermllv below said depth. .

Intheaccompanying drawings, which gerve
to illustmte an embodiment of t,he inventi{m,'

Figure 1is a diagrammatic view illusooating
Figs, 12 hnd 3 .
1.9¢C.
and a side elevation of ‘the rear portion ofn. -

the path of the boat | in diving. - _ .
are re,anet,tivel y an under side view, oriplan

boat prw:{deﬁ with theimproved diving mech-
anism. Parte of the bom-bsdy are bmk&n

1}1013#111) r*ito alinement an the axis of the |

away to show the mechanism. Iig. 4is asec-
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spective detail view. , L
- Referring primarily to Fig. 1, « répresents

the water-line, ¥ is the predetermined plane

of submergence, and z is the bottom of the

. o . - ' L 1'- . )
. tional elevation of the diving-engine and ] link s, and thus vary the relations and posi-
‘mechanism on a larger scale. Fig. 5-is a per-

tions of the operating parts. For the pur-
poses of the present invention the link s will
be or may be supposed to couple directly to

70

| therod Z, as it might do. The rod £ enters a

diaphragm - casing 1 and is fixed to a dia-

waterway. 'The boat ¢ isrepresented in full | phragm 2 therein. Thisisthemain diaphragm

lines as at the water-level ready'for;diving. device for regulating the diving-rudders, and

By the ordinary means employed for control-
lingthediving-rudders the boat would follow

@', -eventually crossing the plane ¢, as indi-
cated ata’. With the improved means which
form the embodiment of this invention the

‘boat will change direction at some point 7/,

and follow the reversed curved path indicated

by the dotted 1ines 2/, and reach the plane sy

on a level keel. Thisdiderammatic view will
suflice to illustrate the purpose of the in-

vention, which will now be more particularly
described with reference to the detail views.
In the views, o representsthe boat or boat-

body, and b the diving-rudders, usunally se-
cared on acommon shaft c. disanarmon said
shaft from which.an operating-rod e extends

intothe boat and there becomes.the piston-rod-

of thediving-engine f, asseenin Fig. 2. Itneed
only be said of this engine that ¢ is the pis-

ton, secured to the rode; A isthevalve-chest;

¢ is. the inlet for the fluid under pressure

“which moves the piston, and j is a slide-valve
-which normally controls the ports of the en-
gine. In the ordinary or known construe-

tions of mechanisms for controlling the div-
ing-rudders of a submarine boat, heretofore

briefly described, the valve 5 or one similar
thereto is employed alone to control the ports

of the engine.

% is the stem of the valyvej. This stem %

is coupled by a link to the shorter arm of a
lever m, fulerumed on a block 7, which slides
in guides o on the frame parallel with the
axis of the engine . The longer arm of the
lever m is coupled to a block p, secured to
the piston-rod ¢. TFrom this construetion it
will be noted that if the fulecrum-block n be

‘held stationary the movement of the piston g
of the engine will act through the lever m to

- 8hift or actuate the valvej. Another lover,

50
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q, 18 fulerumed at the block 7 on the same
axis with the leverm. Onearm of this lever
q 18 coupled to a rod 7, which extends to the
conning-tower of the boat or to some other
point where this lever may be operated by
hand for shifting the valve j, and the other
arm of said lever is coup'ed, through a link s,
to a diaphragm-rod ¢ through thé medium of
a regulating device, which may be briefly de-
scribed. Thelink siscoupled to a rocking le-
¥er u, mounted on the rod?,and carriesa pawl
v, which engages teeth on a quadrant-plate
w, 1xed on the rod {. By tuxzﬁng the lever u
about its fulerum and locki:

teeth on thequadrant-plate w, the effect will

be tho same as to shorten or lengthen the |

———— o w

ut its | ng 1t in the new
position, with the dogor pawl v engaging the

tup

the diaphragm is always_under pressiure of
the water of flotation, which is admitted 6

the.curved path indicated by dotted lines at | the easing 1 thro'ugib an inlet-pipe 3. The

rod ¢ is eoupled to a lever 4, fulerumed at ons

end on the frame, and connecied at its other
60

end to a spring 5; which antagonizes or re-
sistg the pressure of the water on the dia-

phragm 2. The tension of the spring 5 is reg-

ulated by a screw 6 and nut 7in a known way,
and thescrew may carry a pointer or imdica-
tor.6* to facilitate the regulation.,

. "The above features are only illustrated . -

85

herein as used conjointly and in operative -

be desecribed.

8 is a diaphragm-casing containing a dia-

phragm. 9 and having an inlet 10 open to the
ater of flotation. Thisdiaphragm has a rod

11, which iscoupled toa lever12, and a spring

combination with the novel features now fo |

il

e

go .

13, coupled to this lever, antagonizes the hy-

drostatic pressure of the water on the dia-
phragm 9. The tension of this spring 18 is

95

regulated by means of a screw 14 and nut 15,

similar to the adjusting devices of the spring

5. A double knuckle-lever 18, Fig. 5, has

one of its members coupled by a link 17 to
the rod 11, and its other member coupled by
a link 18 to the stem 19, Figs. 4 and 5, of an

| auxiliaryslide-valve 20 in the valve-chest and

| between the eylinder-portsand the main valve

J. Therodsiland? play through a guide 21.

(Seen in Fig. 2.) The diaphragm 2 and valve

J may be ealled, fordistinction, the “diving”’

diaphragm and-valve, and the diaphragm 9
and valve 20 the ““reversing” diaphragm and

valve. The function of the formeris to bring

-

the rudders from the extreme inclinations to
““steady,” and the function of the latter is to

IO}

LI0o -

shift the rudders quiekly to an upward in-

clination and then leave them under control

of the diaphragm 2. The tension of the spring
15 1s so adjusted and set that it yields only
wh:n the boat shall have descended to the
predetermined depth, at which the rudders
are to be reversed or shifted to an upward
inchination. It will be uniderskood that when

the boat is at the surface, as/et a in Fig. 1,

the parts will be in the position seert in Kin,
4—that is, the diving - rudders will be a.
““steady” orparallel with the boat’s axis, and
the piston g and valves j and 20 will be in the
positions shown.

T'he operation is'as follows: When the boat

18 to dive, the operator or steersman, througl

the medium of the rod », operates the lever
q and valve 7 80 as to admit fluid-or liguid
(usually oil) under pressure to the eylinder
of the diving-engine f, (to the left of the Pis-

y F;

I15

A I
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ton ¢ as seen in Fig. 4,) thus moving sald
piston and iis rod ¢ 80 a3 to set the rudders

b to the extreme. diving position or inciina-
tiop downward. The boat 1y then started.

shead and it dives, deseendiug ina down-
ward curved path.- The opérator having
shifted the valve j back again, the Jower end
of the lever ¢, where the rod r 18 coupled, be-
comes a falerum of the said lever, and as.the
boat descernds the hydrostatie pressure acts
ou the diaphragm 2 to overcome the apring o,
and through the block n, the lever m. and
he stem & to shift the valve 7y and admnit lig-

. uid to the right-hand end of the cylinder,

85

30

Fig. 4, thus bringing the rudders toward
gteady;” but the movewment of ine piston
and its rod acts on the valve-stem & through
the lever m, which is coupled to said rod at p
and folerumed at 7, and tends to counteracs
this movement of the valve j, and the com:
bined action of the two mechanisms results
in the gradual shifting of the diving-rudders
to ““‘steady’” by relatively slow increments.

YWhen, however, the boat shall have reached

a nredetermined depth, where the downward
curve is to be reversed, as at 4 In ¥ig. 1, for
example, the hydrostatic pressure will act on

the diaphragm 9 of the curve-reversing mech-

anism. 'The operation of this mechanism,

which is seen at the left in Fig. 4 and in the
perspective view, I'ig. 5, will be explained.

Let it be supposed that the piston g has trav-

“led from the right-hand end of the cylinder

‘in Fig. 4 about one-fourth of its entire travel

40

and the valve j is just closing the portsinthe
auxiliary valve 20, which iatter ports are al-
waysopen to those of the cylinder. Asthe dia-
phragm 9 is pressed inward it acts, throughtne
lever 16, the coupling-links, and the stem 19,
to shift the valve 20 to the rightin i, 4, the
intermediate knuckle-leveror double lever 16
impartstothe valve 20amovement intliesame
direction as the rod 11, and, ol course, any
means of coupling the rod 11 fo the valve-

stem 19 to produce this motion in the proper
degree and to the proper extent will suftfice.

The shifting of the valve 20, as described,

23

L

reetion. in a vertical plans by reversing the
carve of its descent. The diaphragm 2 wil

opens the portforthe admission of the liguid
to the right-hand end of the eylinder, and the
piston 18 driven thereby fully to the left-hand
ond thereof, thus throwing the rudders up-
ward and causing the boat to change its di-

now govern and bring the rudders back to

““‘steady” when the boal reaches ths prede-.

termined dépth on an even kKeel.

. The invention herein claimed has been de-
zeribed as smployed in connection with a div-

ing mechanism not hereln ¢claimed, to which
the now mechanism has been fitted, so as to
act in conjunetion therewith; bus 1 do not
wish fo limis myself to the specific Tealures

of conatruction as herein shown, as Lani well.

aware thal these may D6 varied without de-
sarbing from the gpirit of my invention. For

Tl b il

l

1

4
F

example, it is not material just how thespring
5 shall be disposed so long as it serves 1ts pur-
pose. The valvesjand20havebeenarranged
one unier the other: but so long as they are
so disposed as to perform their proper fune-
tions the specific arrangement is not very im-
pprtant. [ should consider any diaphragm
device adapted to automatically shift the div-
ing-rudders at a predetermined depth, so as
to reverse the carvature of the boat’s down-

A

75

ward path, and to again act automatically to
leave them under control of the normal div- -

ing-diaphragm, as coming within the scope of
my invention. Moreover, the diaphragm de-
vices herein shown being old 1n themseives
any equivalent device, as a piston 1n & ¢ylin-
der, whioh is also well known, might be sub-
stituted therefor. Theo diaphragm devics
shown is selected merely because it has been

| found most satisfactory in practice.

Having thus described my invention, i
claim— - |

1. Asubmarineboathavingdiving-rudders,

an engine for operating the same, MeANS for
automatically controlling said engine to bring
the said rudders to steadyat a predetermined

30

Qo

depth, and means for automatically shifting
said rudders to an upward inclination at a .

predeterniined depth in order to cause the

‘diving boat to follow a path of reverse curva-

ture, for the purpose set forth.

2,: A submarine boat having an engine for
operating its diving-rudders, a diaphragm de-
vice for automatically controlling said engine
to bring the said rudders te steady, and a

95

100

diaphragm device controlling said engine au-

tomatically and momentarily at a predeter-
minad depth for shifting the diving-rudders
quickiy to an upwardly-inclined position, in
order to change the curvature of the path of
the boat, for the purpose specified.. |

‘2 in a submarine boat, the combination

105,

with the diving-rudder, the diving-engine and.

its main valve, the pisten-rod of said engine

being connected with said rudder for operat-
ing it, the main diaphragm device, and inter-

mnoediate floating levers which control the said
main valve normally in diving, of means for

throwing up the diving-rudders above the.
o xis of the boat at a predetermined depth of

submersion, to reverse the curvature of the
descending path of the boat, sa1d means com-
prising an auxiliary valve for the diving-en-

| .cine, for modifying the action of the main

valve thereof, an auxiliary diaphragm mech-
anism, and mechanism Dbetween said dia-

110

115

120

phragm and auxiliary valve, whereby the

former controls the latter. -
4 In a submarine boat, the combination

with the diving rudder or rudders, the diving-

encine and its valve, the floating levers, aud

the diaphragm device which controls the rud-
‘ders normally in diving, of means for throw-

ing the diving-rudders up above the axis of
the boat at a predetermined point in the sub-

125

130

mersion 1o reverse the curvature of the de-
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scending path, said means comprisifig an|. In.witness whereof I have herennto sigued
auxiliary valve 20, its stem 19, the auxiliary | my name, this 9th day of August, 1001, in the
diaphragm device, and the double knuckle- presence ot‘ two subseribing mtneases

lever 16, one member.of which is eoupled to | JOIIN T. HOLLAND.
said stem 19 and the other to the rod of the i Witnesses: |
~said auxiliary diaphragm device, %ubsmn- - PETER A. Ross,

tially as-set farth, R | | K. M. CAPLINGEN,
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