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UNITED STATES PATENT OFEICE.

" SIMON LAKE, OF MILFORD, CONNECTICUT, ASSIGNOR TO LAKE TORPEDO BOAT COMPANY
OF MAINE, OF BRIDGEPORT, CONNECTICUT. A CORPORATION OF MAINE. ’

BALLAST-CONTROLLING APPARATUS.

- 1,127,648,

Specification of Letters Patent.

Patented Feb. 9, 1913,

Application filled June 8, 1914. Serial No. 843,802.
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To all whom it may concern:
Be it known that I, Simox Laxe, a’citizen
-of the United States, residing at Milford,
in the county of New Haven and State of
Connsecticut, have invented certain new and
useful Ballast - Controlling Apparatus, of
which the following is a specification.

T he object of the inventlon is to provide a
simple apparatus for controlling the final
submergence and trim of submarine boats by
which one mar only is required for con-

trolling the admissiofi and expulsion of

v ater-Lallast to and from the trimming and
the final adjusting tanks of the boat, and by
which the valves and connections to the in-
di- idual tanks and the services of a number
of men for operating them is dispensed with,
thus not only simplifying the operation, but
putting the control of the final adjustment
and trim of the koat under one person, the
operation and arrangement of the apparatus
} eing such that the admission and expulsion
of the water to and from the several tanks,
or the transferring of water from one tank
t> the other, may be accomplished in’less
time than when attended to by several oper-
ators: .

The invention consists in providing a sin-
gle valve casing having a series of passages
vh'ch are piped to the several tanks of the
Loat, the passage of water through the pipes
. teing controlled by valves arranged in the
- valve casing and operated by a single lever
adjuctably mounted on the valve casing. .

These and other featiires germsne vhereto,
constituta the invention, as will'be herein-
aftor fully described and thep pointed out
in the claims. ’ o

In the drawings illustrating the inven-
' tion, in the several fizures of -which like

pasts are similarly designated, Figugg Tis)

a- diagrammatic longitudinal ‘section of a
submarine torpedo boat embodying my in-
vention.., Fig. 2 is a front view of the multi-
ple valve casing, the valves and operating
lever being omitted. Tig. 3 is a diagram-
matic transverse section of the boat drawn

on a larger scale on fhe irregular line a—a~

of Fig. 1. Tig. 4 is o detail section drawn
; on a larger scale on the line 6—0 of Fig. 3.
Fig. 5 is a vertical transverse section drawn
throush the nwltiple valve casing on the
line ¢ ¢ of Tig. €, the upper end of the
operating lever Leing broken away. Fig. 6
is a horizontal section drawn on the line

d-—d of Fig. 5. Fig. 7 is a horizontal sec-
tion drawn on the line e—e¢ of Fig. 5. Fig. 8
is a horizontal section drawn on the line
J—f of Fig. 5. Fig. 9 is a vertical section
drawn on the irregular line ¢g—g of Fig. 8,
the upper ends of the valve stems and their
stuffing boxes being broken away. Fig. 10
is a detail section drawn through one of the
valves of the valve casing.

1 designates the hull of a submarine tor-
pedo boat having at amidships the usual

“center or main ballast. tank 2 and in its ends”
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the usual fore and aft trimming tanks 3 -

and 4, respectively. Water ballast is ad-
mitted to the main ballast tank 2 through a
manifold 5, the admission of water to the
maxnifold being controlled by an outwardly
opening-sea valve 6, and from: the manifold
to the said tank 2 through an opening-con-
trolled by an inwardly opening valve 7, the
stems of the valves being extended into the

usual manner. Water ballast is admitted to
the trimming tanks through sea-valves (not-
shown) 'in the usual manner. - Built upon.
the top .of the main ballast tank and at the

_ sides of the boat are ballast tanks 8, of sub- .
‘stantially the same length as the main bal-
“last tapk, and into which water is let to

effect the final reserve of buoyancy of the
boat when submerging and which T shall
hereafter refer to as final adjusting tanks.
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working compartment of the boat in the

80

856

The tanks,B dre connected by a pipe 9 ar- .

- raneed in and extending transversely of the
.main ballast tank and having its ends ex-

tenged upwirdly and opening through the
top-of the main ballast tank 2. The pipe 9
is provided with a union to which is con-

nected a supplv pipe 10 extending from the

manifold. 5. The passage through the pipe

90
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1C is controlled by a valve 11, the stem 11’
of which extends upwardly through the top

of the main ballast tank.and has its upper.

end arrahged for engagement by an oper-

ating lever as will be hereinafter described.
The tops of the tanks 8 are connected by a

100

pipe 12 having a vent pipe 13 extending =

tlerefrom which is provided with » valve 14

“which is also arranged for engagement by

the operating lever to vent the said tanks 8
when ;water ballast is admitted to them.
The pipe’ 12 is connected to-a compressed
air supply pipe 12’ extending from a suit-
able sourcs of compressed air supply -(not
shown) for blowing water from the tanks-
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drawal of water from the said

2

aud vreided win a valve 13 for con-
trolling the admission of air to the tanks,
The forward and aft trimming tanks are
connected Ly o vent pipe 3’ which is ar.
ranged in the s perstructure in the usual
manner. :

The forwe»d and after trimming tanks
are connected by pipes 17 and 17, respec-
tively which have ‘their inner ends con-
nected to my improved multiple valve 18
which controls the admission to and with-
tanks, and
one tank

the transferring of water from
to the other, and also controls the contents
of the final adjusting tanks. The valve 18
comprises a casing having an annular pas-
sage 1°, and a series of compartments 20,
21 and 22 which partly surround the pe-
riphery of the annular prssage. and directly
below the annular passage the casing is
formed with compartments or passages 23,
“1and 25. The bassages 23 and 25 commu-_
nicate with the annular passage 19 through
openings controlled by valves 27 and 28,
and 29 and 30, respectively, and the passage
21 communicates with the said passage 19
through an op ning controlled by a valve
31. DBelow the Paszages 20, 21 and 22, the
casing is formed with a passuge 32 which is |
extended around to the rear side of the cas.
ing and communicates with the annular
passage 19 through an opening coutrolled
by a valve 83 the latter openinig and its
valve being arranged diametrically opposite
the valve 31. The passage 32 also communi-
cates with the passage 21 through openings
controlled by valves 34, 35 arfd 86, and with
the passages 20 and 929 through openings
which are controlled Ly valves 37 and 38,
respectively. © As chown, the valves 81, 33
and 335, are arranged in transverse aline-
ment, and the valves 27 and 37; 2§ and 34;
29 and 36, and 80 and 38, respectively, are
arranged in radial alinement and are de-
signed to be operated tegether as will be
hereinafter deseribed.

The annular passage 19 is connected by a
Pipe 89 with the intake of a suction pump
49, and from the dizcharge »f the pump ex-
tends @ pipe 41 which 15 connected to the
paesign 82, When submerging the boat,
and during the time of adjustment of trim
and buasyancy, the pump is continuously
operated, and for the purpose of illustration
I show it. geared to o motor 407, shown in
Fig. 1. The pipe 17 extending from the
forward tiimming tank 2 is connccted -to
the passage 5 of the valve casing and s
provided with a branch pipe 42 which ex-
tends to the passage 20, while the pipe 177
extending from the after trunming tank 4
opens into the passuge 23 and is provided
with an extension 44 which opens into the
passage 22. From the passage 24 extends
a pipe 45 Figs. 2, 3 and 4, which passes

1,127,848

through the top of the main ballast tank
and has its lower end connected to the pipe
9 connecting the final’ adjusting tasks 8, and
from the passage 21 extends a pipe 46 which
also passes downwardly through the top of
the main ballast tank and has its lower end
connected to the supply pipe 10 leading
from the manifold 5, : :

Extending upwardly from the center of
the valve caging, thaf is to say, from the
axial center of the annular passage 1Y
thereof, is a cylindrical pivotal post 47 upon
which is rotatably mounted a sleeve 48 hav-
ing diametrically disposed lugs adjacent to
its upper end to which are pivotally con-
nected the parallel horizontally disposed
arms 49 of an operating lever 50 by which
the several valves of the casing are oper-
ated.  The handle of the lever is extended
upwardly and at an obtuse angle from the
horizontal arms 49 and ig provided with a
lug 49" which is designed for engugement
with the stem of the valve 14 whereby to
open the valve to vent the tanks § when the
lever is aperated to admit water to ‘the
tanks. 'The sleeve 48 is formed with dia-
metrically ‘disposed ears 51 to which are
connected the opposite ends of a segmental
bar 52 having peripheral recesses or notches
to receiva the tooth of a locking pawl 53
pivoted in lugs extending from the parallel
arms of the lever, and to which is connected
the lower end of a connecting rod extending
from an operating handle 51 pivoted to the
handle end of. the operating lever 50. A
spring 55, Fig. 5, serves to hold the pawl
Mto engagement with the recesses of the
bar 52.

The rear ends of the parallel arms 49 are
connected by a segmental bar 56 which oper-
ates over the upper end of the stem of the
valve 33, and from
extends « finger 56" which is designed to en-
gage the upper end of the stem 11’ of the
valve 11. As shown in Figs. 3 and 5, the
upper end of the valve stem 117 is held in a
gmde 18" extending from tlie valve casing
18 and between which and a nut threaded
en the stem 117 is i
holding the valve 11 normally to its seat.
The forward ends of the parallel arms 49
converge and terminate in g single arm 58
which “extends therefrem in longitudinal
alinement with the finger 56", The ngetr
567 operates aver a segmental guide plate 60
whieh is formed with a notch 60, Figs. 5
and 6, wiienged adjacent to the stem 117 of
the valve 11, and which permits the opera-
tion of the fever to adimit water to the final
adinsting tanks ouly when the lower end of
the lever is araneed transversely of the
valve casing as will e clearly understood
from the general descrintion of the opera-
tion of the invention. The forward end of

the arm 58 operates over a segmental guide ygf

’

is interposed a‘spring for.
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bar 62 which is arranged around the front
of the valve casing and is provided in its
upper end with notches 62” disposed in ra-
dial alinement with the stems of the several
pairs of co-acting valves of the casing 18.
As the valves of the casing 18 are each
constructed alike the description of one will
suffice for all. Each valve (Fig. 10), has
its stem held in a valve cage 70, having its
lower end slightly tapered to snugly fit a
tapered opening formed in the partition 71
of the valve casing which separates the up-
per and lower passages in the latter and has
its lower end ground to provide a valve
seat against which the valve operates. The
stem of the valve passesrupwardly through
the top of the cage and-through a stuffing
bex 73 formed on a plate T4 secured to the
top of the valve casing. The lower face
of the plate is fcrmed with a circular flange
which snugly fits the opening in the top
of the valve casing. through which the valve
is inserted in the casing, and is seated
against the top of the valve cage to thus
securely hold the valve cage in position.
The lower side of the plate 1s formed with
a circular recess which surrounds the flange

- and in which is held a washer of suitable

35
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material to provide a sealed joint around
the’ opening 1n the top of the valve casing.
As’shown, the valves are held to their seats
by “coiled springs 77 which surround the
upper ends of the valve stems and bear
against the tops of the stuffing boxes 73 and
against nuts screwed on the upper ends of
the said stems. )

The operation of the invention is as fol-
lows: It may first, be stated that it is the
general practice in submerging all sub-
mari.ie boats to first admit sufficient water
to the main ballast tank and the auxiliary
and trin.ming tanks to reduce the buoy-
ancy of the boat to within about one thou-
sand pounds of its total displacement, after
which n«dditional quantities of water are let
into the linal adjusting tank to further reduce
the buovancy to about five hundred pounds
of total displacement, under which condi-

" tion the boat is operated submerged, it be-
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ing understood that it is forced under the
water by the horizontal rudders and hydro-
planes as it is propelled through the water.
We will assume therefore, that sufficient
water ballast has been admitted to the sev-
eral tanks to put the boat in the awash”
condition, with a reserve of buoyancy of
about one thousand pounds and it is desired
to further redvce the buoyance to put it in
submerging trim. It will be understood,
that when the boat is in the “awash” con-
dition the valve casing passages and the
pipes extending therefrom are full of wa-
ter and that when the lower end of the op-
erating lever is in horizontal position the
valve 33 is held open so that when the pump

8

40 is set in motion the water will be drawm
into the pump from the passage 19 through
the suction pipe 89, and thence forced
through the pipe 41 into the passage 32
from which 1t escapes through the valve
33 back into the passage 19. Now, should
the command be giwen to submerge to five
hundred pounds buoyancy, the operator
pushes the operating handle of the lever
over to cause the finger 56’ to push the
valve stem 11’ downwardly to open the
valve 11 and at the same time to cause the
lug 49" to enguge the stem of and open the
vent valve 14 thus permitting the water of
flotation to flow into the final adjusting
tanks, the amount, of course, being .indi-
cated by the gages (nc* shown) in the usual
manner. When the required amount of wa-
ter has been admitted to the said tanks the

operator then draws the handle of the lever -

toward him which permits the valve 11 to
be automatically seated to thus cut off the
admission of twater to the tanks. Should

‘the boat be trimmed by-the stern and the

command be given to-“submerge to five
hundred pounds buoyancy and trim one
degree by the head”, .the operator after
first admitting water-ballast to the adjust-
ing tanks, as previously described, throws
the operating lever around until the arm 58
is adjusted over the upper ends of the stems
of the valves 27 and 37, and then pulls the
handle end of the lever over to cause the
arm 58 to engage the stems of and open
said valves, which movement simultaneously
lifts the segmental bar 56 from engagement

" with the stem of the valve 33 to permit the

latter to be automatically seated by its
spring, thus cutting off the communication
between the passages 19 and 32 through
the said valve, and establishing communi-
cation between the after trimming tank 4
and the passage 19 through the valve 27 so

that the water from said tank 4 will be
drawn through the pipe 17/, the valve 27, .

the passage 19, and the pipe 39 into the
pump 40, and from the pump it will be
forced through the discharge pipe 41 into
the passage 32, through the said passage up
through the valve 37, and thence through
the pipes 42 and 17 into the forward trim-

‘ming tank 3.

When the required quantity 6f water has
been transferred to the forward tank the
lever is again adjusted to permit the valves
97 and 37 to be seated and to cause the seg-
mental bar 56 to engage the stem of and open
the valve 33 to thus cut off communication
between the said tanks and to reéstablish
communication between the passages 19 and
32 through the pump as previously de-
seribed. To transfer water from the for-
ward trimming tank to the after trimming

tank the lever is swung around on its sup-.

port so that the arm 58 will be adjusted over

70

75

80

&

90

102

105

115

12¢

125

130



10

15

20

25

30

35

40

50

85

80

85

* through the pipe 3%

. into the passage
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the upper ends of the stéms of the valves 30
and 88, then, when the valves are ovened,
water will be drawn from the tank 4 throu gh
the pipe 17, into the passage 23, thevee
thre b the valve 80 into the Passage 10
and fcrough the pipe 39 into the pump 40,
from v ich it is forced through the pipe 41,
into the passage 32, thence through the valve
38 into the passage 22 and through the pipes
44 and 17" into the after tank +. To pimp
water overboard from the forward and » {ter
trimming tanks in order to reguiate the
trim or to compensate for the discharge of
torpedoes, I proceed as follows :-—Assuming
that water is to be pumped overboard from
the forward trimuming tank 3, the lever is
rotated on its support to position the arm 58
over the stems of the valveés 29 and 26, and
when the lever is operated to open said
valyes the valve 33 will be allowed to auto-
matically seat, anid the water from the tunk
3 will then be drawn through the pipe 17
into the passaze 25, through the valve 29
into the annular passage 19, thence through
the pipe 39, inio the pump 40, from which it
is forced through the pipe 41 into the pas-
sage 32, thence throvgh the valve 26 into the
passage 21, thence through the pipe 16 into
the manifold 5, and out through the opening
controlled by the valve 6, it being under-
stood, of course, that as in all submarine
boats the zea valie 6 is open during the en-
tire time the boat is submerged. To pump
water overbourd from the after tank 4, the
operating lever is rotated so as to position i{«
arm 38 over the upper ends of the stems of
the valves 28 and 31, and when the said

- valves are open the water will be withdray I

from the said tank through the pine 177 iuto
the chamber 23, thence through the valve 27
into the annular chamber or Dussage 19,
into the puwmp 40, from
which it is foreed through the pipe 41 invo
the pascage 32, thenee throvgh the valve 34
21, and then throngh the
pipe 46 into and thrergh the manifold .

As will be noted, the description of the o)
eration of the apparatus so far given rolo
to the admission of water to the final sidinst.
ing tanks and to the control of the contonte
of the forward and after trimming tonke
In order to inerease the Luoyaney 5% the 5o
and to maintain @ uniform amonst of g
serve brovaney withonut distinhisg the o).
tents of the main o0 auxiliny tanks, 1 piee
ceed asz follow s --Aseuming that throvel,
the submerging sperations the boat has i
reserve buovaney redoeed to s, £y b
dred ponnds. and ot s desired to give it ano
hovdred poinds additions) brevis ov the
arerating lever iz adjusted to the position
shown in Fig. ¢ 0 swhich the arm 55 4 0] be
adjusted o7 er the uny o ends of the steme of
the valves 31 and 25, so that when the lever
is drawn forwardly to open e said valves,

mn
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water will be dvawn from the final adjusting
tanks 8 through the pipes 9 and 15, into the
passage 24, thence’through the valve 31 into
the annular passage 19 and through the pipe
59 into the pump 40, from which it will be
forced out through the pipe 41, into the pas-
sage 82, thence up through the valve 33,
through the pipe 46, and into and
the manifold 5. Water may also be forced
from the finnl adjusting tanks 8 by con-
pressed air which 1s led into the tops of the
tanks through the pipe 127 as shown. 1t will
thus be seen that the operation is exceed-
ingly simple -nd requires the services of
but one man ¢ control the admission and
pimpmg of water to and from the final ad-

‘Justing tanks whereby to control the buoy-

ancy of the boat and to control the centente
of the {forward and aft trimming tanks and
to transfer water from one tank to the other
wherehy o control the forward and «t tvim
of the bost. Tt will also be seen that Ly the
use of miv appavatus it is necessary ta con-
neet each tank by a single pipe only through
which the water is pumped into and out of
the tanks, thus dispensing with the inlet and
outlet pipes now employed for this purpose.

While 1 have shown and described the
boat constructed with two final adjnsting
tanks 1 do uot want to be understood as
Imiiting myeelf to” this construction as it
will be apparent that the apparatus may be
usedd to equal advantage in boats emploving
only one final adjusting tank in connection
with the other auxiliary tanks if desired.
~In Fig. 6, I have applied the reference
characters of the valve to their stem in order
to avoid multiplicity of reference numerals
ou the drawings.

What 1 eluin s

1. The combination with a submarine boat
having forward and aft trimming tanks
piped togather aud to the water of Hotation,
of a mltiple valve interposed in said pipes
and having a plurality of passagss to which
i pipes are connected. and a common

the said
means for operating said valves.

2. Fhe combination with a submarine boat
having forward and aft trimming tanks in
the bow and stern respectively and water
pes connected to said tanks, of a pump,
@ valve casing having a plurality of pas-
srtes to ywhich said pipes are connected, a
Piosage piped to the water of flotation and
tevormally communicating passaces prped
to said pump. valves controlling the flyw
Sf nter vhiongh seid Prssages, and a com-

ner meats for operating said valves for
L rpeers spece fied
3. The combination with a submarine boat

Baving forward and g ft trimming tanks in
the bew and stern respectivelv and water
sipes connecting said tanks. of a pamp. a
valve casing having a plurality of passages
to which said pipes-are connected, a pas-
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-1 eoru-
D,
ecoi-

sage piped to the water of flotation =
municating passages piped to s i
a normally open valve controlling o

munication between the passigo. 5 ped to
the pump. normally closed vig oo onirol-
ling the flow of water thirong: 1o wid
passages prped Lo said ok aed o ever
for operating suid vndves v speoiid
. . ; : peeast
4, The coonbnation witd sribinarine ot

having fo; o and At ioning fanksin

the bow and wrarn respeetivel v, and o final
adjostioe tank, of o pumpe a valve casl o
Bving comnnrnieating pasages piped o
Aid vimio, a2 plarality of passages piped
tu the sod tunks, and o passage piped to the
water flotution. vaives controilinge the
fow of water thraueh the said pascanis. the
sinup, and the v pipes; a valve corccolled

of

"

¢io o connectini ihe water of flowtiorn wath
s Saatedmstingr ok and 1 com ver
sorating all of the sald as

ied. :

Fhie combination with a subnarine bost
poving forward swd o ft trimming tauks o
the bow and stern penpectively, and 2 final
adjusting tank baving a valve <ontrolled
ol 4 pimp, 2 vnlve essiegr having an
crmbar pazsage 1@ piped to the miet of the
Witk anek o passagte 22 pupod to the outle.
£ i and eommunicating with said
ro 13, & noranldly open valve
» commnunication between said

@ n

i

s 19 wnd B2y sand easing s also having
ges 208 and €3 communicating with said

passages and which are piped to the
sining tanks, a passage 24 connected

i

final adjusting tanlt pipe, two pas-
cen 20 and 22 communicating with the

»awe 32 and which are connected with the
wvd ivivauing tank pipes; and & passage 21
caruiiieating with the passage 3¢ and
wdneh gs prped to the weder of flotation,
entroliing the communications be-
wosnd passages. and a comanon lever

sy
o operaung the valves
8. The combinution it
Bavine forward and ng
piped to each other, of 4 purip, a valve
casing interposed in siid pipe and having
communicating  water passages  connected
with said putp and a water passage piped
to the water of flotation, a normally open
valve controiling the communication be-
tween the pacaages connected with the puinp,
valves controlling the passage of “water
through said tank pipes and through the
pipe extending to the water of {lotation, and
a common Tever for operating «ll of said
vidves for the purposes specified.
T Fhe combinstion with a saubmarine boui
imving forward and afi trimming tanks in
the bow aud stern respectively, and fina? ad

b subninrine boat
rrisinang tanks

e tanies, and aopa

justing tanks at the amidships section of the
bBoat and a valve controlled pipe connecting
sl finad adjisting tonks with the water of
ot tion. of @ pronp, o valve casing having
eotemuniesting passoges piped to said pro oo
anda ploedtity of pass ptped tosard tr
e connected to
pite leading to saad finad adjusting tu
valves controlling the How of water throuzh
said passiges commnnieating with the =ev-
eral taniks and the prmyp. a valve eontrolled
vent for the saud final adjusting tanks, and
a comnon means for operating all of the
suid valves, suhetantiallv as specified.

5. The combination with a subtnaring boat
having forward and aft trimming tanks in
the Low and stern respectively. and final ad-
Justing tanks av the amidships section of the
Loat. and a valve controlled pipe connecting

said fned adjusting tanks with the water of

ffotation, of a pump, a valve casing having
a plurality of communieating passages piped
to said trimaming tanks and said final ad-

justing tanks, communicating nasszges piped

to said pump, and a passage piped to the
water of flotation, a normally open valve
controlling the communication between the
passages leading to the nump, and normally
closed valves controlling the communica-
tions between the several passages communi-
cating with the said tank pipes, a valve con-
trolled vent for the suid trimming tanks, a
rotatable control lever pivotally mounted
on said valve casing and having a horizontal
member adapted for engagement with the
stems of all of said valves, said lever being
also adapted to operate said vent valve, sub-
stuntially as and for the purpose specified.

9. Apparatus for controlling the contents
of the forward and aft trimming tanks and
the final adjusting tank of submarine boais,
comprising a pump; a valve casing having
a plurality -of valve controlled passages
piped to said tanks,to said pump and to
the water of flotation, and a common means
for operating ail of said valves as specified.

10. Apparatos for controlling the con-
tents of the forward and aft trimming
tanks and the final adjusting tank or tanks
of submarine hoats, comprising a pump, a
valve casing having a plurality of valve
controlled passages piped to said tanks, a
valve controlled pipe connecting the said
final adiusting tank or tanks with the water
of flatation. and a common means for oper-
ating all of the said valves.

In testimony whereof T have hereunto set
my band this 4th day of June, A. D. 1914,

SIMON LAKE.
Witnesses:
James A. Prasg,
Warter S. JoNEs.
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