




ed to 9nee?d9fthefo8tinglever19:The 
oppositeend ofthisfloatinglever19ispro 

? 

steendof saidink being ikewiseconnect 

videdwith,&segmental,ragk 20inmesh 
with the ppion21rigd.with the gontrol 
shaft 16. One end ofthe link 22is piv 
oted to the?floatinglever?19,between the 

15 

ends thereof,the other end ofsaid link22 
beingconnected to one end of the foating 
lever 23,The primary controling_mem 
ber,rod or bar 7?o which have_already 
referredis pivoted atits ends to the com 
plemental floating levers 23 between the 
ends thereof, * 
Tothe upper ends_of the floatinglevers 

23 are connected rods24.extending from 
pistons,25,reciprocatory n Cylinders,26 

- ?gidwiththehulofthesubmarine2open 

20 

25 

ingintothe sea preferaby near the bow 
aná stern ofthe vessel?The pistons 25oc 
cupy positions which difer in,acc9rdance 
with the pressure ofthewaterthereaganst, 
thegrenterthe.pressure the greater wilbe 
theimountofiwardmovementof the pis 
tons,This pressureas wil be obviousin? 
creaseswith theincreaseinsubmergence of 
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the submarine,The pistons 25 constitute suitablepressure-controleddevices?Asmay 
beinferred they?are movable,inward by 
the pressure ofthewater and outward by 
springs27backingthesame? - 
Anydesirablemeans may be providedfor 

operatingthe rodor bar 7 longitudnaly… 
Themeansshownforthis purpose willnow 
besetforth, - ·· 

Therod has betweenits endsrack teeth 
28inmesh with the pinion 29fastened to 
the shaft30furnished with an operating 
hand lever 31 equipped with a suitable 
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pointer_totraversethe.scale?32,Thescale 
32inthe case of a submarine is a depth 
scale? - * - 

In Fig.1althe partsareshownasoc 
cupying?their normalor neutral positions? 
It”?iTbe ?ssumed that_the Submarineis movingonthesurface andthatitis desired 
tosubmerge the same,Inth?event the 
handlever30isswungover untilthe pointer 
thereonisoppositethe predetermined_depth 
on thescale 32,Referring now to Fig,2 
itwil1beclearthatwhenthe handlever 31 
isthus operated the primary controling 
member 7is moved fromitsneutral posi 
tion toward the right,thus Causing the 
floatinglever 28toswingtothe_rght on” 
its pivotwith the end of the rod 24 as,8 
center,The link22,therefore,thrusts the floatinglever19totherights9thattheseg 
ment 20thereofactingon the pinion 21, 
wilturnthe controlshaftandthereforethe 
regulatorortitingboxinthe_A-endofthe 
hydraulicvariablgspeed_gear.8toefectthe 
?tation 9fthe shaft12 andtherefore of theshaft15,theworm1?rotatingthe worm 
gear13 andtherefore the crankor plane 

initial positions, 
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$haft5.andtherefore,theplane3,thelatter 
being tipped Or swung downward andthe 
degree of?ngular movement ofthe plane3 
correspondingwith thedegree of movement 
Of the COntrolingmember orrod7andthe 
lever 31?The plane,therefore,wil be 
moved through an angle tosecurethe sub 
mergence ofthe submarine2towarda depth 
correspondingto the number on the scale 
32,In Rig,2the parts are shown in the 
positionsthey occupyjustafterthelever31 
has been thrown over,?t will be under? 
st00dthat when the lever 31isoperatedin 
such mannerthatthe plane3isimmediately 
tippeddownwardsothatthesubmarine can 
descendinthe direction ofthe desireddepth… 
Asthe plane 3 beginstoswingdownward 
the crankarm17ismoved t0therightCar 
ryingin a corresponding direction the fol 
low up link18which acting upon the foat 
inglever19.returnsthe latter and hence the 
segment 20forminga part thereof to the 

This brings the control 
shaft16toitsneutralposition andstopsthe 
shaft 12 and the parts 1ö?1± and ? con 
nected therewith and holdsthe plane? in 
aninclined position proportionaltoits posi 
tionindicated bythe handlever 31… 
Thus fartwo factors havegoverned the hydraulic variablespeedgear,onebeingset 

intoaction bythe primary Controlingele 
ment7 and the other by the Dlane 3. By 
the duplicate apparatus atthe Otherend of 
the vessel,the plane?istipped upward by 
thesamemovementofthelever?1,Amove 
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nent ofthe handlever31tothe leftwould … 
cause the plane 8to tip upward and the 
plane 4 to tip downward, 
changesits depth a third and pressuro gov 
erned elementactsupon the controlshaft 

Asthe vessel? 
105 

16tomodifythe direction and speed ofthe? 
shaft12and partsconnectedtherewith,As 
the vessel appronches the predetermined 
depth,the increased pressure ofthe water 
wilthrust the pistons 25inward,thereby 
correspondinglymbvingthe rods 2?thereof 
and compressing the Springs 27,the upper 
branches of the levers 23 being moved in 
wardand thelowerbranchesthereof being 
moved ontward,thus causing through the 
intermediate links 22the movement of the 
floatinglevers19toreversingpositionsand 
acting on the hydraulic gear 8_and inter 
mediatepartsinturn uponthe planes3and 
4torestoresaid planesto horizontal posi 
tions or to reversed positions ifthe pre 
scribed depth shonld have been exceeded? 
Itis evident that the interaction of the 

several parts wil resultin bringingthe 
planes3 and4 to their horizontal positions 
andthe controlshafts16totheircentralor neutralpositionswhenthevesselreachesthe 
depthindicated bythe lever31onthe senR 
32 The description of theoperation has 
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thus farreferred chiefytothe downward 130 
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movement of the vessel;butitisevident thatthemovementsofthehandlever31wil causethevesselto move_upwardo down 
ward acCordingto the direction of move 

5 ment ofthevesselforwardorbackwardand 
rightorleft, · ? Itisevidentthattherod7oritsequiva 
lent maybeinsectionsand anotherlever31 

10 oranakgons1nennsprovidedsoastomake 

according?sthe lever 31is moved tothe 

thetwo 8ets 9f apparatus ateach end of the vesselindependently operable?More 
over,thetwo parts oftherod7orthelike 
nay beadjustably unitedso asto produce 

15 anv desired relative efects on the sets of 
apparatus?these efects being controled by 
the conbined movements ofthelever8Land 
theadjustableconnection, ’! 
The operation of the combinedarrange 

20 nents asshown in the drawings keepsthe 
vessel(neven keelduringchanges of depth… 
·Vhatlclainis:,? - , 
1,An apparatus of the class described goup?singa hydr?licyariablespeedgear 25includinga coutroling device,a,governing 

1nemberoperatively connectedwith the hy 
draulic variablespeedgear,meansfor oper 
ntingsnideontroling deviceat wilto cause theivdraulievariaMespeedgeartgnovethe 30governingmemberfonitsneutralposition, 
and pressure controled means acting up0y 
said controling device forreturning Said *,- · ·: s - - ,fron nentr? position?meansforreturning governingnembertoitsnentralpositio?· 
2,An apparntus of the class described? 35comprisingngoverningmenbe?? hydranlic variablespegdgeareonnectedwithsaid?ov erning memberandineuding?contro?ng 

device,meansfor movingsaid controling 
devicetocausethe hydradic variablespeed 

40gearto move thegoyerning menber oppo sitelyfromitsneutralposition?$ndpressue 
controlled meansactingon Said Controling 
deviceforreturningsaidgoverning menber 
toits_neutral position from either of its, 

45shifted positions, ,“ 
3.The combination ina submarine of a 

hydroplane,a hydraulic variable_speedgear 
operatively gonnectedwith the hydroplane 
and comprisinga controlingmemberoper 

50able to Cause the hydraulic?variable speed 
gearto movethe hydroplane fromitsneu 
öralto a shifted position:connections_be 
tween the hydroplane and the controling 
memberforreturningthe controling mem? 

55 bertoneutralposition onthe movement of 
the hydroplanefrom nentralp0sition,t?d pressurecontroled mensfgreturging?e 
hydroplane toneutral position when the 
sübmarinereachesa predetermined depth? 

60 4,Anapparatus of the class described 9omprisgagoyerningmeqbe?a hydrau? 
,1ic väriablespeedgearoperativelyconnected with?the"governing membeg_andincluding 

acontrolingmember operableto causethe 
?65 hydraulic variable.speedgear to move the 

ggverning?membe?from nentral position 
yhen Said controling member is moved fr9mneutraposition?meansforreturning? said.controlingmenbertoneutralpositio? 
9nthemovement ofthegoyerningmember from_neutral position,and pressurecon 
trolsdmeansfor returningthe governing 
membertoneutralpostion??” “ 
5,An apparatus of the glass described 9omprisingagoverningmember,a hydrau 

70 

75 ligya?ablespeedgearóperativeyconnected? withthegoverniggmemberandincludinga 9ontroling mepberoperableto cause üe hydraulievariablespeedgearto_movethe 
?overning ?ember from neutral position 80 inoppositedirectionsinaccordancewiththe 
novelnent of the controlingmemberfrom neutra.position?1neansforreturningsaid? Gontrolig membertoneutra1posit?non 
the movement of the governing member 
from neutra p0sition in eitherdirection, andautonaticaly operative meansforre 

85 

turning,the governing membertoneutral 
position, - 
6,An?apparatus of the class described 

99mp?gagoyerning member,a hydrau ligVajablespeedgearóperativeyconnected 
90 

withtsgoverningmemberandincludinga 
9ontroling meyer operable to cansefhe hydraulicvariablespeedgearto movethe 
g9verning,nembe?from nentral position 
when said controling member is moved 
Said?Controling menbertoneutra1positio? 
%nthe movement.9fthegoverninginember 
fromneutral postion?a device movableby pressueinone.direction?fogreturningthe 
governing membertonentral positionand 
Spring means$ctive againstsaid devicein 
oppositiontothe pressure. - 
7,An apparatns of the class described 

Gon}ising?$,goveqing member,_a hy driev?iablespeedgearoperativelycon 
nected with the governing piemberahdin 
chding a_coptroling menber operableto 
Canse the hydraulic variablespeedgearto 
nove the governing member from neutral 
position?when Said controling member is novedfroQnentralposition,meansforre 
turying Said_controling membertonentral position Qnthe movement9fthegoverning 
nenberfrom neutra1position,andpressuré 
controled means acting against said con 
trolingmegber.to cause the controling nembertoefectthereturnofthegoverning 
1nember to neutral position at a predeter? 
mined point? - , 
8,"he Cohbination of a,submarine,a swinging hydroplane,a hydraulic variable 

speedgear operatively connected with the 
hydroplaneincludinga gontrolling member 
operable to canse the hydraulic variable 
speedgear to move the hydroplane?om 
nentral p0sition?when said?Controling 
memberismovedfrom neutralposition,a 
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manualy operable member haying a gear 
connection with Said controling?member 
andalsooperatively connected with the hy 
droplane,and pressure controled means 
actingagainstSaid manualy operable mem 
ber? * 

9,Anapparatus of'the class described 
comprisinga hydroplane,a hydraulic vari 
ablespeedgearoperatively connected with 

10 Said hydroplane and including a control 
shaft provided with a pinion,a floating 
leverprovidedatoneendwith gearteethin 
mesh?with Said pinion,a connection be 

15 
tween the other end of the??oatinglever 
andtheydroplane,asecon?fontingleve? 
‘an endwise movable manualy Operable rod 
connectedwith the secondlever betweenthe 
endsthereof,alinkconnected with one end 
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35 troling member from nentra 

ofsaid second floatingleverandwith the 
firstfloatinglever betweentheendsthere9f, 
arod connected with the otherend of the 
second floating lever,a piston Connected 
withsaidrod,and pressureoperableinOne 
direction,andspringmeans_actingagainst 
the pistoninopposition to the pressure, 
10 In asubmarine,the combination ofa 

depth directing member,a hydranlie.Va 
riable speedgear involving_a controling 
member,said hydraulic variablespeed_gear 
beingoperativey coqnegtedwith?he depth 
direáingmember?ndsaid controlingmem 
ber beingadapted when moved,from neu 
tralposition to causethe depth directing 
membertomovefromneutralposition man 
naly operableneansfor movingsaid.9on 

position, 
means”operable with the depth directing 
member?ndadaptedonthemovementofthe 

·40 

45 

1atterfrom neutral position toreturn Said 
controlingmember toneutral position,and 
meansoperative bythepressure oftheyater 
in which the submarine is submerged for 
actingonsaid controlingmehberto cauš 
said variable speed gear to return.said depth directinginembe toneutralpositign… 
i1.The combinationinasubmarine of a 

hydrauhe variable speedgear,a depth d 
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rectingmember operatively connectedwith” 
said hydraulic variablespeedgear,thelat 
terineluding?gontroling member,means 
operableatwilforcausingtheaction ofthe 
controling member to efect through the 
saidgearthe operation of said depth di 
recting member,pressure 9perated means, 
and means governed?by the pressure op 
erated means and the depth controling 
memberfor oppositelymovingsaid control 
ling member, ,, ? 
12.The combinationin asubmarine of a 

hydroplane,drivingmeans operatively.cdn 
nected with the ? and comprising 
a controling member operable tocausethe drivingmenástomovethehydroplanefrom 
itsneiraltoashiftedposition,Connections 
between the hydroplaneand the Controling 
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65 
memberforreturningthe controling mem-” 
bertoneutral position on the movement of 
the hydroplane from neutral,position,and 
pressirecontroled meansforieturningthe 
hydroplanetoneutralpositionwhenthesub 
marinereachesa predetermined depth… 
13.The combination in a submarine of a 

hydroplane,drivingmeans,operativey.con 
nectedwith the hydroplane and comprisng 
a manually operable controling member 
settable to causethe drivingmeanstomove 
the hydroplane fromaneutralto&shifted 
position,connectionsbetweenthe hydroplane 
and the controlingmember for returning 
thegontrolingmembe?toneutrq postion 
on themovenent of the hydroplane from 
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neutral position,and pressure_gontroled 
meansactingagainstthecontrolingmen 
berto causethe drivingmeanstoefect the 
return ofthe hydroplanetoneutralpostioy 
whenthesubmarinereachesa predetermined 
depth? ? · · 

intestimonywhereofTafix mysignature 
inpresence oftwowitnesses, 

REYNOLDJANNEY. 
Vitnesses: - 

MARGARET H,SMITH, 
ADELLASEELYE. 
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