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’ Apphcatxon November 25 1943, Serlal No 511 713
(CL 114——45)

- 15 Clalms

This’ 1nvent1on relates to 1mprovements in float-
1ng dry docks. + More particularly it relatés: to-a
floating dry - dock having s bottom hollow sec-
tion ‘and hollow~wing ' sections rising’ “yertically

from the bottom. section dt:each " side thereof -
between wh1ch ‘and over. .the ‘bottom section a.

boat to be dry.docked may be-floated ‘when  the
dry dock ‘is. submerged, - Ordinarily, the bottom:

diameter, the amount of: plplng, heretofore nec-:
essary, has -been ‘considerable and as many as

-four direction-controlling valves have been re-

. entering and departing water.:

“section is divided centrally and longltudmally by -

an 1nter10r central ‘bulkhead extended from end’

to end and longitudinally of the bottom:section,
'and transverse bulkheads extendmg from the lon-
gitudinal bulkhead to the sides of and-into the

wings of the 'dry dock provide-a longltudmally :
ahgned series of water'tight compartments along

each side of the central bulkhead. Each:com-
partment ‘usually ‘is promded with-a: flood: gate
‘opening and yvalve therefor and each is eqmpped

‘with means for ‘pumping, water from-the ‘com-

. ‘partments when the dry dock is to be elevated.
The amounts of water in ‘the ‘various compart-
ments may be different to-adjust the buoyancy

10

'quired at each compartment, in"addition to the

flood ' gate valve, for' satisfactory.control of the
This hag involved
heavy expense for'the plpmg and the valves and

‘the valves have had to be operated by hand by

men on the top-of the wings, or.decks of the dock.
Tt is: an object of the' present invention: to re-
duce greatly the amount of ‘piping: required for

‘each compartment and’ also:to eliminate. the di-

' rection- controlling valves and hence. 'to reduce

20
“versible-flow pump is & propeller. type pump. and

of the dock at such compartments. to- the We1ght‘

of the parts of the boatover them.,

Sonte floating dry docks have a bottom section

. constituted of steel wh11e others are of wood con-

25

. struction... A ‘wood construction is, more buoyant

than a steel constructlon and is sometlmes bal~
'lasted to-. reduce its buoyaney. . With a steel con-
structmn the ‘height “of water. in the wings 'may

not be higher than, or as high as, the level of the

30

.outside water to.chtain sufficient submergence of -

the dock to permit entrance thereto of the boat
of deepest draft the dock.is ‘designed: to: receive.

With. a wood dock unless permanent ballast is -
used, the water in the wings may. be higher than.

the outsmle water level for maximum dock sub- -

mergence ‘With 2 steel construction; in-absence
.of 3 sealed air chamber which sometimes is pro-
vided in the lower body of a steel dock, the tend-
ency for gravitational water flow always: 1s into

40

the dock while with a wood construction the flow

can be in either direction ' depending upon the
‘degree- of submergence; of thé.dock. .My inven-
- tlon is useful with. docks of - either wood or steel

" .construction but is pa,rtlcularly useful. in’connec-..

tion with docks of wood: construction.
Heretofore, centrifugal .or, other un1-d1rect10n-

-al-flow. pumps have been, employed for’ filling and

‘exha,ustme the water compartments and ‘a sys-

. _water ‘entering and leavmg the. dry .dock. with
‘ ;control valves for changing the dlrectlon of flow

. of the water. Inasmuch as these pipés are neces-
sarily of large size, such as'10 inches or more in’

50°
tem’of piping has provided for control .of ‘the .

55

-the spinning parts. :
" ovérload on'the motor, and its circuit and strain: -

the number of valves necessary at each ‘com-
partment by the use of ‘a’reversible-flow pump‘
and & reversible ‘driving motor therefor so that

“water can be pumped inté or out of the: ddack

compartment by rotating  the pump and motor
in either one or the opposite direction.
Another object of the invention is that the re-

one, des1gned not ‘to become ‘unduly overloaded_

“even though the gate or shut-off valve in'the

piping between the dock—compartment and the
out51de should close on the operatmg pump. -
Tn: pumping-up or ‘elevating a' steel dock and,
usually; in both pumpmg down ‘and pumping up
3 wooden dock there is; at the end of the pumping
.operation, a hydrostatic head ‘of “water tending:
to cause water to flow through the pump in the .
opposn;e d1rect1on to the d1rect10n of flow durmg
the: pumplng operatmn it the shut-oﬂ‘ valve "in
the pump;’ line is not closed promptly at the end
of the pumping operatmn It isnot always prac-
ticable ‘to close the manually-operated ‘valve
promptly so that the water lével can change and:

.the level must be. restored. by -another pumping
‘operation umtil'the valve ‘can be closed.: The re-

verse flow of the ‘water rotates the pump 1mpe11er
and’ motor reversely by turbme action and the
‘motor must Teverse the dlrectlon of’ rotatlon of
‘This imposes a considerable:

on the impeller-and its long shaft connectlon with

5 the motor,

It is an obJect of the present mventmn to pre—
vent the rotatlon of: the pump impeller when the
motor is'de- energlzed and particularly to prov1de
for. the purpose means automatwally responsive
to “the energlzatlon and: de- energizatlon of the

driving motor.

It is particularly an obJect of ‘this invention to
provide & valve in the pump line that will close .
autornatically when the, bump ceases to be diiven

pos1t1vely by the motor thereby to shut off water - ,




flow therethrough and prevent the turbine-rota-
tion of the pump and to open automatically upon
the motor drive of the pump in either of its two
directions of rotation.

It is also- an object of this mventmn to have
the opening and closing of such valve automati-
cally responsive to the energlzatmn and de ~ener-
gization of thé motor on its circuit.

A yet further object of the invention is the pro-
vision of a control valve in the pump line capable

of being operated: electrically from a remote lo-"--

cation. .

Since the propeller type reversible-flow pump
of my invention has large*free=water- passages
therethrough it is possible; ‘iidér favorable con-

ditions, and. where there is & ‘favorable hydro--

static head of water, to allow water to flow through

[
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U nected in line in a well known manner.
‘ “section or unit is-complete in itself and comprises

2,379,685

motors and the compartment water-level indica-
tor on one side of the dock with the control panel,
the arrangement for the other side of the dock
being generally similar.

Referring to the drawings, and more particu-
larly to Figs. 1 to 3, my improved floating dry
dock is shown as consisting of end units or sec-
tiens' 10, 14, and -a serie§ of similan‘intermediate
sections or umts 12, all Units being-rigidly con-
Each

- a-hollew.buoyant bottom section 13 with a bottom

docked boat A rests.
15
“ 16 and" 17; the ‘horizontal tops 18 of which pro--

the energized pump, without ‘opening:the flood - -

gate. For this purpose the automatically-opera-

tive valve can be blocked open or dispensed with;

and such arrangement’ of -the pumping system
:and method of using-it constitutes-a further-ob-
ject of the invention: Such-use of the system has
some: advantages under:-certain conditions-but
for general-purposes the-use of:-the automatically-
operative valveis preferred, however. '

‘A further object of;this invention is to provide
for‘remote control of-the- series. of: ‘pumps- with
provision* for -operating: any - one- pump or -any
group of pumps alternately or in unison and for
reciprocating-operatien of-all.or partlcular pumps
to. maintain: a :desired. 1evel of: water in:compart-
ments without closmg the -gate valves associated
therewith,

It-is, mereover, ‘a general obJect and purpose of
my inventien ,gene_rally to-improve the construc-
tien and operation, of -floating dry’ docks.

- In the accompanying drawings,

Pig. 1 is a top plan view, ‘somewhat d1agram-
matic, of a multi- sectmnal ﬂoatlng dry dock em-
‘bodying features of my. invention;

- Fig; 2is.a s1de elevatlon thereof;

Fig; 3isan enlarged eross-sectional view in sec-
tion on line. 3— Qf F1g 1, 111ustrat1ng the pump-
ing system -28s0 ated W1th a dock: compartment
the section be1ng 111ustrat1ve .of the. Cross- sectlon-
-al views of all dock sections;, .

. -Fig. 4 is.an- enlarged sectional, detall of the right
v.hand part of Flg 3, 1llustrat1ng the pumping sys-
tem in greater detaﬂ

F1g 5 is-a: dlagrammatlc perspectwe view .of one
‘of the hollow sect1ons of my improved dry:dock;
- Fig: 6 is.a fragmentary plan view: in sectlon on
hne 6—6 of Flg 3 and ilustrating, 1n plan one

,;of the revers1b1e ﬂow compartment pumps;

» F1g Misa. cross sect10na1 V1ew of a pump inlet
.and dlscharge pipe “where it’ passes ‘through the
side of the dock section, taken on line J1-—1. of
F1g 6, on an enlarged scale;. -

TURNg, 8 is'a cross- sect10na1 View 1n medlal Vertl—
'cal ‘section through one .of” my rever51b1e-ﬂow
fpumps

T Pig.9 is.a cross—sectmnal v1ew on line’ 9—9 of
'Fig. 2, showing’ ‘one of the flood "gates and its

valve;

Fig. 10 is a sectional view showing one of" the
emergency flood .gates’ and valve agsociated “With

: \the tr ansverse bulkheads bétween" compartments,
) Flg. 1l is'a sect1ona1 view’ showmg the valve
,'of Fig. 10. but lookmg at r1ght angles With respect
“to'Fig, 107

Fig. 12 is a face view of one of my control pan—
I8 10cated at ‘the control center ‘and
) Flg 13'is'a dlagrammatlc V1ew showing ‘& wir-
‘ing d1agram of’ the connecti ons between the ‘pump

30
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45

<

wall i4 and a top wall or floor 15 upon which the
Each section also. has, at
the longitiidinal : 51des hollow upstanding wings

vide working platforms or decks at opposite sides
of the docked boat. .
The dock herein illustrated is of wooden con-

‘struction’ and is particularly buoyant in that it

is-necessary to pump water into .the. water com-
partments to stand, in the wings, above the level
of the outs1de water, for ‘maximum’ submergence
of the dock. - Prior wooden docks. usually’ require
fixed -ballast of stone, iron, or other heavy ma-
terial for overcoming excess buoyancy, and. the
ballast is a fixed weight added to the natural
we1ght of the .wooden dock itself. - Because the
ballast occupies-space within the dock, the’ hftxng.

:capacity the" dock: otherw1se would have is re-.
duced substantlally The present 1nvent1o=n uti-

‘to the 1nter10r of the. dock to a level substant iy

above the water level exteriorly of the dock. How-
ever,-1 do not limit myself to an all-wood dock
or to a doek-which has no fixed ballast, because a
dock made partly of steel ‘and partly of” wood
and ohe having some fixed’ ballast can hayve some
of the advantages of my bresent: 1nVent10n 1f con- -
structed- generally accordlng to ‘my presen_, dlS-

-closure.

“Each unit 19, 11 and 12is complete in itself hav-
ing a centrally dispdsed Iorigitudinal bulkhead 19
dividing, its interior into two side chambers whlch
in turn have transverse’ bulkheads 20 d1vid1ng
each side chamber irto two water tight: compart-

" ments 21, ses especially Fig, 5. Thus each of the

50
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8

Tnits as - illustrated has: “four” water tlght com-

Partments 21 . therein. " The wings open intothe.

‘hottom section ‘and each transverse” bulkhead 20
-extends upwardly in its respectlve wing so’ that
‘the compartments 21 .occupy the wings.

In"the opération of the dock water ‘is- flowed
into “these compartments to’ submerge the-"floor

“I5 below: thie surface of the ‘body of water in which

the dock. ﬁoats sufﬁcxently to permlt the- boat A to
pass into the dock’ between the wings. If des1red

the submerging may be- hastened by ‘puinping -
water into the compartments, as’ by ‘starting ‘the
pumps when 'the ‘interior water level approdches
the exterior” water level and the mﬂow slows
"down. "

Each compartment ig pr0v1ded w1th~a-ﬂood gate

least part1ally submerged when “the dock~ §

Submerged, the’ gate openmcr being closed by a
“gate- valve 23 Tdised and’ 10wered by <o shafy 24
“and hand ‘wheel*25 on” the top or deck of the ‘dock
‘wing: When ‘the dock is-up and unloadede opéen-
“ing the'gate permits - water to run: dnto-thé com- -
‘partment and’ submerge the -dock. 7 A~stesl- dock
‘usually can be fully submerged entlrely by the
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gravitatmnal ﬁow of water theremto A w00d
dock usually sinks only a certain amount less than
full’ submergence, at wh1ch time the water is ab
about a common level under and outside the dock
and the gate’ is.then closed; and water is pumped
ifito ‘the 'dock’ to elevate the water Tevel therein
above the. out31de level to sink the ‘dock to its full
extent, The' pumps also exhaust the water from
the ‘compartménts” with the, ﬂood gate closed to
pump up or elevate the’ dock i :

1t "is common also to: prov1de emergency flood
gate openings at 28, Figs. 3,10 ang 11; openmg
through the transverse bulkheads 20 between ‘the
compartments to flood" and ‘empty one compart-

nent from an ad;;acent one, upon need; the gate.

opening bemg controlled by ‘a gate 21, vertically

movable by a shaft 28, . operated through a ‘lever

29 by a. vertically movable shaft operated from
“:the top of the dock wing:"

Instead of pumpmg water-by um d1rect1cnal
flow pumps and using valvesto control the direc-
tion “of ‘flow of “the water ‘into and out of -the
compartments the pumpof the present invention,

10

15

20

B 3
and has bearmgs 16, 18 on opp051te ends thereof
The upper end of the casmg also has’ an annulaz

exterlor ﬁange 84 to whlch a coactmg ﬂange 86 ‘
on elbow 38 may e secured as by the bolts 88

‘1s apertured for reception of the lower ‘reduced :

end of an mtermrly threaded sleeve 92 Wwithin

‘which is ‘screwed one end of &-longer sleeve 9%

whose lower end is threadedly engagéd with the
sleeve 80. This long sleeVe 94 conistitutes a'fixed
tubular protectwe casing ‘exténding’ ‘vertically
across the flow passage of elbow 38, and the pump

: shaft extends within this sleeve.

“As illustiated in Fig. 8, the pump shaft is made
in two' ‘sections, the’ lower section”of which'ter-
wminates a little above the elbow 38, The: upper
end of the lower ‘section of shaft and the:lower
end 6f the upper section of shaft arejoined-to-
gether by coupling member ‘86, the joint being

‘protectively encased as at 98, and the. upper sec-; \

; ‘t1on of shaft being encased as:at 100, Ly

- The - driving -motor 86 for the pump is located

: .onthe wing ‘deck,. above the pump,. and.is. con-

for each compartment is'a reversible-flow pump "

3 operated by a reversible electric motor 36, Figs.

3;4'and 8, The pump is vert1cally disposed'and
the upper-open end-of the casing thereof is-con- -

nected to the 1ower enid ‘of ‘an elbow-38, the other

end of which is connected o a short: houzontal :

conduxt 40, that opens to the outside water through

the side of skin of the dock section, the opening

preferaply being covered by a grating 42, The
gate valve # is interposed in the condu1t between
‘the pump and the outside- conduit-opening -and
is operated by & vertical shaft 46 and a hand

wheel 48 above the deck of the wing: "An’auto-

matmally operated valve casing 49 is algo inter-
posed in the ‘conduit between the pump and the
gate valve and contains & butterfly valve 50 fixed

to @ shaft 51 and journalled in the casing 49:and

operated by mechanism hereinafter- to “be. de-
scribed so that the valve i$ open when the' pump
‘motor is energmed and is closed when the motcn
is'de-energized.

“The partlcular ‘type of revers1ble pump 111us-‘

trated in enlarged detail in Flg 8 has_ g casing
. :body’ 52 having a bell shaped entrance and -dis~
‘charge opening 54 atits lower, -end terminated

g

40

“hected tothe-upper end of the pump shaft 59. ‘The
‘motor is reversible as:to’its-direction of. rotation -
and preferably is a three phase alternatmg cur-

rent motor.
- While- I have herem described: a partlcular
construction: of reversible:flow pump. which. I find
satisfactory, reversible flow: pumps. of other de-
sign ‘may be employed W1th1n the' scope of this
invention. :
A§ shown in Flg 3; each of the pumps 34 is
located low -down in 1ts compartment, being ver-

‘tically disposed therein, with its open mouth close’

to the bottom: wall of the dry dock so that water

in- the “compartment’ may ‘be sucked into- the " ‘

pump and driven through the conduit-out fo the”

exterior-when: the pump is operated inone d1rec-

tion, :
Unless provision “is-made for preventmg 1t

‘thére may be times ‘during the:operation:.of the

dock ‘with the pump conduit open: when: water

‘can’ ﬂow through-the idle pump and rofate it as
‘a turbine ‘at the time the pump is: started up:in:

a direction to reverse the water flow. Applying
dr1v1ng power in a-reverse direction ‘on the motor

" 'of the spinning water-driven pump results in an

above the bottom ‘wall {4 and within which Hell is

“'axially mounted” on'radial ribs ‘58 a bearing 58

for the lower end of the piimp shaft 59. . Pro-
vision is'made as at 60 for sultably supplymg the
bearmg w1th lubricant. .

. The pump propeller or impeller 61 is fixed ‘on

"shaft 59 close above the boarmg 58, Its generally. 5

radial blades: '62.are 'of shape and pitch to propel

‘water in'opposite directions through'the pump in . .

response to' opposite d1rect1ons of rotation of the
. -impeller. - Also; the pump is so designed;-in &' well
‘known ‘manter, as' by ‘proper selection of blade
shape -and clearances, to obviate overloading of
the pump and its motor in case its - gate valve 44

60

should "be ‘closed against outflow while the pump

contmues in- operatlon thereby permitting’ clos-~

,mg of ‘the gate valves at w111 prlor to shuttmg‘

,\down the pumps.

65

The upper ‘portion of the pump casing body has .

interior annular walls 68 ‘which curve ‘outward
‘from’ the pump . axis and which, Wwith the out-
'wardly ‘curved outer walls of the ‘casing, ‘define

.radial swirl-preventing partitions or ribs 72, 'This
‘constructmn provides an axial space 14 whach is
excluded from the flow. -passage of the pump; and
the “drive shaft 59 extends" through’ this: space

70
an annular passage 10 which is divided by the !

75

overloading of the motor and the 1mp051t1on of

‘undesired 'stresses’ on- the dr1ve shaft' and:the

pump impeller. - To prevent ' such ‘overloading
and over-stressing -of the parts-of the pumping
system means preferably is provided to: prevent -

the pump from rotating except when the motor

is energized. Tothis end ‘use: is ‘made‘of .the

‘heretofore describéd butterfly: valve:50, said valve
‘being self-closing and being'opened automat1cally

Wwith energization of the pump motor. . The valve - :

“is ‘so -arranged that it automatically assumes

closed position; as-shown, as for instance; by

“being. balanced against water- pressure -acting
thereon and being. overbalanced in ‘a closing 'di- .

rection by -the -weight’ of ‘the operating: linkages -
onnected therewith; ‘and also is caused:to open
in. response to operation' of .the pump. For. this
latter purpose an- ‘¢electro-magnetic valve- ~oper-
ating device 206-is provided -including - & motor '

207, the two terminals:of the magnetizing motor
'winding of ‘which - are- connected through two

leads 208 with. two ‘separate términals: of the
pump- motor- 36" or to the ‘conductors . leading
therefrom to a starting SW1tch 130for the pump
motor. 'This latter motor 36 can be a three phase
motor as'it drives a pump impeller which ¢an

turn- in- e1ther directmn equally ‘well and effec-




4

tively. Such motor 207, when energized; operates
its..armature. or .rotor. to.operate. a.- pump. that
creates. fluid bressure:on .a; piston in . the .casing
210 to. raise the piston.rods 212 against. a.lever
213 p1voted at.one.end..on the fixed- bracket 214
" and connected at -its other.end with a.. vertical
pull:rod-216-pivoted. at. its lower.end to. the end
of an.arm.218 fixed o the.valve 50...The arrange-
iment-is.such that the valve is.moved. Adrom closed
to-open- position concurrently. with. the energiza-
txon of.:the .pump- motor. and . retains.this ropen
pos1t10n during :the.- operatmn of. the:motor..and
pump- and closes -because--of :the. weight of:-the
rod 216 :and-associated parts upon-the. derener-
gization of the ‘motor. . The motor 207.preferably
rotates in the same direetion. irrespectively. . of
reversal of -energization of: the . preferably three
phase:pump. motor so-that the valve 50 -is opened
each time the pump is -operated, _regardless of
-the ‘direction: of :rotation. : Thus: water. fows
through the pump .only when the pump s -oper=
‘ating ‘and danger of -injury to-.the ‘motor and
pump: and connections therebetween is-obviated.
‘The butterfly valve, where-used, eliminates-the
‘necessity-for runningithe pumps.after the dock
-has been fully: elevated -and until the .gate valves
44 can be closed and hence is convenient although
it :does=not: eliminate. the: gate. valve: since the
butterfly ‘valve; byrreason of. its mature; cannot
‘be; completely : water: tight -and--hence the gate
wvalve has to: becclosed :ultimately.

The boat is chocked to hold it vertical When
it rests.on:the:floor of the dock:: Any .suitable
‘chockingimeans may . be provided: on-the ‘bottom
seetion .of.:the :dry; dock. I have.illustrated in

20
" trol-house B being provided. ea.ch for .the.control

10

15
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common to all the.motors. on the same wing, be-
ing duplicated ih the other wines, as indicated at
133a, and both. connected. together prior. t0_pass-
ing . through the reversing switch ‘34 so that all
motors, on Both' wings,..are. cond1tioned all . for
forward.drive or. all fof reverse drlve dependmg
upon.the setting of the reverse switch.” The mo-
tor.control switches 130 and the reversing: switch
are herein.diagrammatically. illustrated and can
be of different constrictions.and hence are not
intended to.illustrate.any. partlcular construction

being. illustrative. only. . As-herein Mustrated, the.

conductors. controlling the opening and ; c‘loslng
of the control switches 130.ahd herein spemﬁca]ly
the conductors. connected with ;the. electro-mag:

" .net. 132..enter a.multi-conductor ‘cable 135, ex-

25

tended along.the liné of the wing and. from the

dock to.the control.house B.. . .
_The electrical controls.are. best ﬂlustrated in
Pigs. 12: and 13, two. panels.: 138,140 in.the con-

of-a-separate.-wing of the dry.dock, one. of which
panels. is illustrated. in .Fig. 12. .The. separate

-motor- switches. .130. have «their.. control. circuits

running through.thescable. 135 to-the push button

" .control switches.indicated generally at. (42, . each
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‘Fig.:3 :chocking. devices «f 10:movable-transversely

-ory tracks42: by means.of:cables 114 -extending
up the:wing to:snitable mechanisms t6- on_each
‘wing; for manual ‘operation. of :the. chock1ng de~
vices. Ag illustrated, one end of a cable I{4.is
anchored-at 118 on- the chocking :device, extend-
dng thence:toward the: center -of the :bottom sec-
tioncand: around: the pulley 120 and then back
-over the-bottom section-.and:around the pulley
A22;:whence: the- cable- extends . upwardly.. along
the'wing through-the guides 124 and over.pulley
#1286 at-the operating:device- 116 on the wing: plat-

Aorm 48: From:the pulley 126 .the cable. .extends:

downwand. through the- guides <124 and .around
pulley:122::and -has-ibs - end anchored at-428. .on
the:.chocking ‘device +1{0.- Thus by suitable. ma-
‘nipulation of the operating devices.|16 from: the
:wing:platform.the. chocking. device 110 may be
moved: along- its: track toward. or- a.way from 'a
oat 1n~the dry dock.:
wriTheicontrol, means for; the revers1b1e motors
for:driving: the: pumps; 34 is -best illustrated. .in
sthe diagrammatic: showmg of .. Fig.: 13. . Bach
. zmotor 36 has:a switch. l3‘ﬂ operable. between open
ands rclosed: positions by ; -means. -of i:an- electro-
:magnet: 132, and the circuit 133 to.all of. the
motors.has:a switeh134- operable between norinal
melosed or:forward-running; position. and-a reverse
:position: by -means. of electro—magnet 136, .. The
-motor switches 130 :preferably.. are. located on
thewings- ofithe:dry dock: near thelr respeotwe
" smotors: whilethe: switch- 134 scontrolling, the cir-
seuit:to.all of the motors.may, either be on.a wing
af:the: dry dock if-the dock- control house. 1s there
-located; as.may be-the.case at tlmes or- on the
-pier-at which :the,dry dock is anchored such as
in.the. terminal; pit,:13.1. indicated, in Fig. 1.
:’The: motors 35,here1n shownare ,fsor, three-phase
roperatlon and.-the .Oerult ol 35 thus..is a. three-
«phase icircuit . of su1table voltage and.capaclty and,
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60 g, green light indicates.motor. operation:and.when
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iexplained - in “detail:

.control switch 142 having-a push. button.| 44 for
-effecting the .closing of the. anotor:control $witch

‘130 to.cause- the amotor to.rotate and: a.separate

‘push:-button. 146. to -effect .the. opening of- the

switch- 130 ‘and:the stopping of. the.motor... The
‘manner in-which these.push buttons effect. con-
trol of the-eperating: solenoid, or .magnet..132 of
the motor- switeh is- well-known-and -need. not be
- Each.push butten..control
switch: 142 a,lso is: prov1ded with a light: 148, .the
energization of which is-contrelled. by aux111ary

contacts- 150 of ; the -associated : motor-control
switch: 130-and is.illuminated- when the.latter

switeh isclosed and:the-motor is ;conditioned -

for operation,
Each panel has-on it the.push button switehes

"for :the: motors of its-associated.- wing. In: addi-

tion, one of the panels, as the panel-138; has.a

-push button. switch. 152 similar to-the switches

442, for controlling the.operating: coil. 136 .of the

-reversing-switch-and having.one push button: 154
sthat: operates-the.reversing switch-134 to reverse
rthe-current to:the motors and a.second.push but-
iton:-156 that restoresithe-reversing,.switch to; its
normal condition for forward rotation. of the mo-

tors. .Cable: {57 .contains the : eleotncal wiring
which connects switch' 152 w1th the -Teversing
switch -134. . Said push button. switch.also. has a

Jdight - 158, controlled by auxiliary .contacts: 160 of

the reversing switch, to be. allummated when-the
reversing switch. is. closed -for reverse. opera,tlon .
of the pump-.metors.. -Usually:the 1ight 188 will
be:red while:the, light 448 .will be-green. . Hence

not.accompanied. by:the: red: light indicates. for-

.ward.roetation and.when.the. red light.also. shows,
-indicates reverse.rotation.,.:

.Thus: all.motors,.can
be: 1nd1v1dually,started and. stopped by push but-~

«fon. control..and. all. motors, collectwely are con-

ditioned for forward or reverse .rotation.. Smce

~the motor,control .is by ;push, buttons :and herce

by.the ﬁnger tip.. the  individual : motors can: be

) controlled easily. for.long or. short periods of op-
.eration each. 1ndependently of .all others and: ‘éach
-can be started and: stopped. éasily as’ often as

desired:
: /Alsa, on each of the contiol; panels are o selies
of .water-level .indicating gauges 162 for indicat-

18 _ing. the. level of water in.the respective compart-
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ments ‘of .the dry’ dock, each - panel carrymg _

gduges  associated with .its respective -wing and
there being a gauge for each compartment. Each
" gauge.is closely -associated; as immediatély over,
the piish biitton switch for the motor of its com-
paftment. In addition, the panel 138 carries ad-
ditional draft indicator gauges 164 for indicat~
ing the outside:level of the water at each side
of the .dry dock and forward and aft. - The wa-

* ter level .gauges 162 and 164 can-be of any. suit- -

10

able .construction - and those herein: illustrated -

are-of the type containing a liquid column that
rises.and falls in accordance with the pressure of
air ‘acting thereon entrapped in an open-bot-
tomed bell 166 located in the bottom: part of the
associated ‘compartment for a- gauge 162, and
connected to the gauge by 'a small pipe or duct
168. - "All ‘ducts “of the ‘gauge of & wingare
prouped 'in ‘g biindle and: conducted from- the
doek to'the control house and to the gauges.: As
the control panels for the two wings are closely
ngsociated together the operator can know at all
times the condition in the various compartments
of the dry doeck and can ‘quickly start or stop

any particular pump whenever the oceasion seems

to retjuire and reverse the operation of all pumps.
Also the operator at the control center by reason
_of its chosen location is'in pos1tion £0 observe the
operations being 'performed ‘upon ‘the dry dock
and- can- direct ‘and’ guide these operations. by
means -of .the ‘usual* speech-amplifying  system.
which is indicated generally at 170, Fig. 1, there
being one loud speaker instrument at'each. corne1
of the dry dock; both forward and aft.
- As illustrated in Fig. 2, and also in’ Fig. 13; the
electrical connections: 1ead1ng from the. .dry: dock
to the. control center on the pier extend through
- the goose neck devices 172, in Fig. 2, which can
provide - the necessary slackneSS in ‘the: wiring;

represented by the:looped portrons in Fig. 13,t0 °

permit raising and lowering of the dry dock with-
out puttmg harmful: stresses on the wiring con-
‘nections. " From' the ‘goose necks,: stationarily
mounted on the. pier, the wirihg may 'go to the
terminal pit #3831 whence the various circuits-lead
to:the control panels at ‘the control center.

+If the dock is: ﬂoatmg high and it is‘desired ‘to
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of . the.dock W1thout the necess1ty for closing:the

‘manual valves.:.

‘When.the boat 1s in the dock, the pumps are
started’ in g direction to discharge water from
the dock:compartments to float the dock and the
boat and when the proper elevation is attained,

“with the dock fioor usually above water, the gate

valves in the. pump condults are closed and the

;pump motors stopped.

“In Fig. 3, the various water levels are 1nd1cated
by dotted lines, the line 232 indicating the water -
level exteriorly of the dry dock when:it is floating:

‘light 'and 'with no ‘water, therein, and the line g
234 indicating the outside water level when:the

dock ‘is -elevated  with. a.:boat. supported on the

- - dock.~The upper line 236 indicates the exterior

20

level of water when the.dry dock ‘is submerged:

~ -According to ‘the presént-invention after the -
dock is pumped free of water and is:thus elevated

with the boat thereon it is not necessary to close .
the gate valves in the punip conduits immediately-

but .the conmipartments can be kept desirably. free -

of water by the mere operation of:the pumps at"
suitable-intervals, for. suitable . périods. of "time

~until itis convement to close the manualivalves,.

The Operator at the control center can constantly
observe the condition within each: of the coms

.. partments by means of the gauge indicators on

the' control panel, and:can. start and stop or

reverse motors selectively to-attain desired re- =

sults as regards level of ‘the'dry dock.as a whole
or to permit water to enter certain compartments
to.help stabilize the dock structure as determined

“by' distribution of ‘weight in the boat. . Also, ‘the
35 opérator ‘can continually be aware:of: the:level

of water, exteriorly of the dry dock and by this E
means detérmine whether the dock’is:horizontal

" of-tilted either fore or aft'and can make needed

o

"adjustment of -water levels in the compartments

to bring:the dock back to a level condition: +Also,
from his ‘positioh:in the. control® station, the.
operator is able to observe the workmen on.the.

" "dock-and can:direct their: labors. over the ampli- -
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submerge it to receive a boat the fiood valves are :

opened. to:let in ‘the outside water by ‘gravity.
The pumps can also be operated to pump in water.

With a steel dock! or:a wooden one:heavily ‘bal-’

fying system and thus utihze man power toithe
best possible ‘advantage. " ¢ i
' 'The use of the reversrble-ﬁow pumps thus not
nly simplifies and cheapens the pumping system‘
by eliminating the flow-direction. valves hereto-,

. fore: required 'with “uni-directional flow pumps,

50

Jasted’ by 'solid ballast, when' the dock has sunk

suﬂicrently to receive the boat, the outs1de water
level ‘may’ still -be below the water level in the
~-doek: compartments when' the flood valves are

closed. " 'With “the wooden -dock of “the present,

*.invention; however; when the water levels inside

and outside the; ‘dock are about the same, and. it is

desired: to-further’ submerge the dock; the flood
-gate- valves are closed and the pumps’ started- to
raise ‘the water level i the wings to sink the dock
to ‘the’ required level atwhich time: the pumps
are stopped, and the hutterfly valves close and the
gate valves in-the pump lifies can be closed The

dockmg of the boat is not a long operation, how:

éver, and the rate of legkage of water from the
dock through the: butterﬁy valves is negligible and
hence it is'not essential to close the. gate valves
in" the ! pump conduits. “If there is suceessive
change. of water level for any reason, as is made
known to the dock operator: by his water level
indicators, he’can start up. the pumps of those
compartments that indicate a low water:level, to

60

bt it-also’ permrts a single;operative;: alone, to
control the raising and lowering of the:dock.
"The reversible-flow. pump ~also’ permits the
gramtatronal flooding ‘of.the dock compartments
and, with 'a wooden' dock, ‘their partial ievacua-
tion, *without the use or presemnce of ‘the:-flood:
gate, by ‘the flow: of water: through  the pump
sinice ' water ‘can:flow ‘freely by gravity. there<

‘through, particularly when the- stresses:due-to

reversely driving the water-rotated: impeller:are

‘not harmful or when the reverse drive energy is
‘not suddenly applied full force. For this purpose

" the' butterfly valve. can 'be omitted or: blocked

65
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raise: the level, .thus. “jockeying” the ‘pumps to -

maintain the required submergence and- balance

76

open. - For the usual conditions of ‘dock opéra-
tion, however; I prefer the use’ of the butterﬂy
valve ‘as’ above ‘described. :

I claims:

1. /A ‘boat: dry-dockmg system comprising 8 °
ﬁoatmg dry dock having a plurality of independ-
ent buoyancy-regulatlng compartments, means.

‘mcludlng revers1ble-f10w pumps for discharging

water into'and from said compartments; reversi-
ble electric-motors:driving ‘said pumps, a control

‘station common to all of said pumps-and motors,

means- at.said: station: controlling. the':starting -
and stopplng of each pump individually and: selec-
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tively:and means. at said station:also controlling

the dlrectlon of rotation of sa1d smotors:-and:

pumps.:.

T2,7A boa.t dry:idocking :system:comprising-.a
flodting: dry:dock: havingia: plurality of independ-
ent rhuoyancy-regulating ~compartments; means
including ‘reversible=flow pumps for: discharging
water:into-and from:said:compartmerits, revers-
ible ‘electric motors driving’said:pumps,:a con-
trol station common to all of said pumps and mo-
tors; means-at said: station eontrolling: the start-

ing.and stopping of-each pump.and means at said’

station alse.controllirig the /direction .of rotation
of said:motors and pumps.collectively; . -

3. In a-floating dry:dock-Having ‘a plurality of
buoyancy-regulating - compartments; -a ‘conduit
connectitig: eachcompartment with -the hody-of

10

15

" watersin-which the dock floats; . reversible: flow

pumpin ‘each. . compartment; a;reversible: driving
motor:for ‘each: - pump;: means : for starting and
stopping - each :pump ~independently ' of -4ll - the
other: pumps;: and :means for.reversing the direc-
. tion: of rotation of:all pumps-conjointly.

"4.'In-a floating dry.dock-having-a plurality:of
buoyancy-regulating : compartments, - a : conduit
connecting reach-compartment -with the hody of

water in which the :dock:floats, a reversible:flow

pump:in ‘each compartment; a reversible driv-
ing motor: for each: pump, means:for starting and
- -stoppingeach:;pump: independently -of -all .other
pumps;:means: for: reversing the direction: of ro-
tation:of all-pumps:conjointly; ang-a contrel cen~
terzsituated:: to ‘everlook:said: dry -dock:housing
said . starting: and stoppmg ‘means-and-said re-
versing means.:

5. A Pboat dry-dockmg system: comprising- ia
Hoatingidry: dock having a plurality-of independ-
entvhuoyancy-regulating. compartments, means

including:reversible=How:pumps - for: discharging

water into: and-from:said: compartments, revers-
ible electric: motors: driving:'said: pumps, control
means for ezch motor-andpump’ by :which any
© pumpzand . its-mobor-can:be operated -independ-
ently-of:all:other:pumpsrand: motors, -and-means
for conditioning all motors~conjointly for-rota-
tion iim: any selected onerof opposite- dlrectlons of
rotation:s
6, In az floatmg dry.deck: having a. plurality of
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duit; a.reversible motor. forfoperating said pump:
torpassiwater:selectively:in oppdésite directions in
said:conduit; a:normally-closed valve:in.said :con-:
duit; and automatic means for opening:said valve
when said:bump is operated it any one:of its two
directionsunder'power-of said:motor..:

9. In:ia floating dry dock having & budyancy-
regulating compartment, a conduit for admitting
water into and discharging water from ‘saig:coms:
partment, a'reversiblé-flow!propeller pump in:said
conduit, ‘& motor: for.driving :said: pump:in:oppo-
site : directions;ia; normally - closed valve in said
conduit; and means responsive:to the POWEr Yo~
tationof said propeller pump:in each: dxrectlon
for effecting the opening of said-valve,

10. A-‘boat:dry-docking system:.comprising. &
floating dry-dock having a plurality of budyancy-
regulating compartments, reversible: and feversis
ble-flow. pumps::associated -with: 'said ‘compart=
ments for: admitting:water into-and- disecharging.
water: from said-compartments, & reversible.drivs
ing motor for-each pump; a. motor circuit corhmon:
to said:motors, starting. and stopping means. con<
trolling the connection of each motor-independ-
ently.of all other‘motors with-said circuit; means
for-reversing :the :power flow ‘in.-said: eircuit: to
reverse conjointly the direction: of rotation of said
pumps-and:associated motors.when the-latter:are
connected to-said-cireuit;-a control-center: over=
looking’ the dock, .control- means for-each start-
ing'and: stopping .mieans- grouped: -in arranged
order at said center, -control-means: for said:ré=
versing. means ‘associated: with-said-first conttol
means at said center; motor- ‘operating indiest-
ing means associated with- its respective:control
means;: reverse-eondition-indicating medns: asso-
ciated ‘with-said:reversing control means; and g
water-level indicating means -responsive.to- the
water level:in: each compartment-associgted ‘with
the control aneans . for the-pump: of its- comparb« ‘

. ment. -
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buoyancy=regulating. .compartments, -a conduit .

connecting each: compartment. with: the water in °

which:the:dock: floats; . reversible flow pump-in
' said comduit forfeachrcompartmerit; s valve con-
trolling water flowithrough each-conduit, anelec-
tricrmotor:for-operating said: pump selectively:in
oppesitedirections; electro-responsive:means con-
trolling:said: valve, a-.control-station-remote from
‘sait;: pumps-andvalves, -and. means at said. sta-
tionroperative: toseffect: the operation-of both said
electricomotor-and-said-electro:responsive’ means.
7. A floating -dry--dock-having:-a -plurality. of
‘buoyancy-regulating .-.compartments, .a -conduit
connecting each-compantment. with: the ‘body of
water in -which: thei:dock floats, pumps in said
‘conduits, '8 motor: for -driving:-each-pump; ‘valves
in said conduits, said: valves: ‘being - normally
biased for closing movement, and means;:includ-
ing an-eperating rod: extendmg from:a:.region ad-
Jjacent-arsaid valve-to:aregion:adjacent &.said mo-
‘tor; responsive to-the-operation- of .. pump-motor
and :dindependenti-of flow i said-conduits for ef-
fecting: the::opening:.of the: associated -valve:.:.
8. In ‘a. floating -dry: dock - having a buoyancy-
regulating compartment;a conduit for: admitting
waterinto-and:-discharging water from said:coms=
partment; -a reversible-flow -pump: i saidi-con-
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11, A floating .dry--dock.. comprlsmg T hollow
water tight structure-having:its-interior-divided
into-a series.of -approximately-water-tight: com-
partments, a separate:single:conduit lesding from
the exterior-to-the interior of each compartnient;
a reversible pump in-each said conduit-for. purnp-
ing -water \into the ‘compartments.and-aiso-for
pumping-water:out-of the compartments, power
means - for: reversibly operating: the: pumps, and

‘@ valve.in each-said- conduit. between-the: purrp

and:the exterior of the:compartment.for.control+
ling both inflow and outflow through:said .conduit
and pump-when-the pump’is not driven: by 'said
bower:mears,-and. means: responsive: to: the-‘opx
eration of said power means.for -opening -said-

~valve ' when:said power'means is.operating-and: ef-

fecting-the: closing ‘of said -valve-when the: poWer
means is not operating to drive -the pump.. . -
+12; A -floating -dry:dock and ‘operatingi‘system
therefor including a floating: dry dock- having-a
hottom hollow section-and a hollow wing section
rising. vertically ‘above-the: bottom: sectionalong
each side’theéreof, -bulkheads dividing theé..in-
teriors-of the bottom: and -wing sections. into-a
series-of water compartments, each compsgrtment
having ‘extent hoth in the. bottom section-gnd.in
& wing section, -a reversible- pump-:in each-said
compartment having its flow:passage -open.-atione
end:into its-compartment: and.open at-its-other
end-to the-exterior of the dry dock, separate-drivs
ing 'means: for-each:pump-located: exteriorly-on-g
said-wing:-section; a.control.center, control. means
extending fromi‘all the.pump-driving means:to
said-control center -and operable-there to-seléc+
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tively control the drive of all of the pumps, and
means also at the control center for indicating
" the level of water in each said compartment.

13. In a floating dry dock having a series of
separable hollow dry dock units secured together

to provide a composite dry dock, each said: unit:

having interior bulkheads dividing its-interior

into g plurality of water compartments, a reversi-

ble pump in each compartment of each unit, sep-
arate reversible driving means for each pump, a
control center common to all dock units, and con-
. trol connections from all of the driving means ex-

7

tended between the dock units havmg connec-

tions with said motor starting. switch means, a s

power circuit, power reversing switch means con-
necting said circuit connectors with said power
cireuit in two different ways to obtain rotation of '
said motors all in.one and selectively. all in the

. .opposite directions, control connections from said:
" individual motor. startmg switch means and from
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said power reversing means to said control cen-
ter, and separate means at'said center for selec-
tively operating said connections to effect control

" of -the. switch means connected therewith.

tended between at least some dock units to said -

control center including means there for selec-
tively controlling the operation and direction of
operation of said pump driving means.

14, In a floating. dry dock having g series. of
connected dock units each having a water comn-
" partment, a reversible-flow pump in each said
- -compartment having its flow passage open at one
-end. into its compartment and open at. its other
end :to the exterior of the dry dock, a separate
reversible electric driving. motor for each pump

located on. the associated. unit; motor starting
25
tions with its associated pump, a control center
“for all dock units, electric circuit connectors ex- - -

switch means on each dock unit having connec-
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15. Ina water ballast floating dry dock having

‘a plurality of buoyancy regulating compartments

and a single conduit for each’ compartment for
inflow of water to and outflow of water from each

-.compartment, means in’ each.said conduit for
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propelling water in either direction ‘therethrough.
sélectively, means at a remote location for selec-
tively starting, stopping and reversing said pro-
pelling means in the individual conduits thereby‘
to control list and trim independently of opera=
tion of manual valves, and means for automat- .
jcally conditioning a sald conduift, prior to each '

reversal of its propelling .means, for m1n1m1zmg o

the torque 1mposed upon the propelling means.
: JAMES STUART CRANDALL




