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RAILWAY DRY DOCK

James Stuart €randall, Lexington, Mass., assigti=
or to Crandall Dry Dock Engineers Inc Cam-~
bridge, Mass., a corperation of Massachnsetts

Application June 22, 1944, Serial No. 541,609
(CL 61—67)

11 Claims.
This invention relates to improvements in rail-

More parncula“ly it provides improved dry
docking facilities wherehy a hoat. or hull con-
veniently: and efficiently-may be transported along
the railway dry- dock: from a body of water to- a
transfer location on land where the: hoat. or hull
may: be transferred: to g transfer car on which it
can be movedito the entrance to.a selected: storage
space;. or-the baat: or hull.can:be: moved from the
dryr dock: cradle across the: transfer- car into a
particular storage space. Conversely, the boat
or hull may-be: maved: on: and: from. or across the
transfer car from a.storage space to the dry dock
cradle, on: which:Iatter it; can be transported along
the: raxlway dry- dock: from the: transfer- location:
to: the: body: of water.,

I is an object of my invention: to: provide a
Iongitudinal transfer car which can- be moved
along longitudinal tracks.arranged:parallel to the
railway- dry- dock between: the, latter and. lateral
transfer-tracks, so that.the. longitudinal transfer
car can serve for moving a boat or-hull from the
dry dock cradle; or from: particular lateral trans-
fer: tracks to: 1at°ra1 transfer tracks further. along
the- longitudinal transfer tracks:onte which the
boat: or-hull may: be-moved. Or the-longitudinal
transfer car-may constitute a:bridge across. which
a:boat-or-hull may be moved-from-lateral transfer
tracks:to the-railway-dry dock or-from the railway
dry dock to-lateral transfer tracks.

Ancther object. is to. providea railway dry. dock
having the usual.plurality. of rails. along which
the dry. dock. cradle can. move but. which, at a
boat-transfer location, has.a relatively short aux-
iliary. rail upon which an overhanging portion of
the cmdle rides andis supported at the boat-
transfer locatlon

Still another-object-is to employ transfer-cars
operable on longitudinal: transfer-tracks and:lat=
eral transfer- tracks and: track: sections with a
series-of'separate- roller units: for the: individual
tracks:which are:mavable-along:thie:tracks relative
to the-transfer:cars: riding-thereon:

Tt sy moreover; my. purpose-and-object: generally
te:improve-the:strueture-and;operation.of railway
dry-dogks.and.dry.-docking. facilities.

In-the: accompanying. drawings:

Figures 1.and le together-represent in, plan ¥
dry dock.embodying features of my invention,
lateral transfer cars and, roller units being omit-
ted from all but. one pair of lateral tracks;. for
r‘leaz ness -of ‘showing; .

Figures 2 and’'2a are-cross-sectional views re-
spectively-on lines 222 and: 2e—2¢ of Figure 1;
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PFigure 3 is a cross-sectional vie.w'onA line 33
of Figure la, with a hull represented in. full lines
on the dry dock:cradle and other hulls represented:
in dotted lines respectively on the longitudinal-
transfer-car and on the lateral transfer tracks;

Figure 4 is a plan view of a:lateral transfer ear;

Figure & is a side elevation of the car of Pig-
ure 4; }

Figure 6 is' an end elevation: of the car of Fig—-
ures 4 and 5;

Figure 7 is a detail cross-sectional view on hne
1—7% of Figure 4, including a. dotted: representa-
tionr of a means for releasably securing the:car to
a deck rail of the railway car;

Figures 8-12 are detail views of the various
roller units;

Pigures 13 and: 14:are detail: fragmentary views
of the vertical wheeled support: for the overhang.
of the dry dock.cradle;, the wheels riding on- the
short auxiliary rail; and

Figure 15 is g diagrammatic. plan: view of my
improved: dry dock showing:the power means and:
cable  connections: for moving the. various: cars
along the:various tracks:

Referring tothe-drawings; the:railway dry- dock
{10 extends with a predetermined:inclination-from
a location suitably below:the:surface of a-body-of
water 12 to:a location-welliup on-land-so-that the
dry- dock cradle’ 14- may: carry- &-boat or- hull 16
thereon: eitlier from-the-water to a:transfer:loca-
tion:on land or from-said: transfer location: to-thie
body of water 2.

The cradle 14 preferably is:of all steel construc-
tion:although this-isnot necessary: so long ds-it is
made capable of accommodating:boats: or hulls:of
a’ particular predetermined: class: as regards: di-
mensions: and weight:. As: represented, it is: of
welded steel construction having a multiplicity:of
uniformly spaced apart:transverse deck beams {8
disposed’ generally in-& common horizontal- plane
in all positions of thecradle; and:a series :of-sup-
porting-columns 20 of gradually increasing:lengths
from oneend: to:the:other-of: the-car;. the lower
ends’ of the columns-having~secured thereto-the
two inclined ‘runners:22; 24-which extend parallel
with-the railway tracks 18.. Between-each runner
22; 24 and-a track-of the railway dry‘dock -10-are
flanged roller units- 26 which' are connected to-
gether lengthwise-of ‘the: dfy dock,; and the-cradle
14 runs on these roller-units 26 which-in turn:run
on'the-tracks of the railway dry:dock 107 By:this
means, I:avoid: need:for:lubrication-while ensur-
ing a:superior: type ‘of ‘anti-friction:free-rolling
mount for the: cradle {4= on: the: railway. dry
dock- 10,
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The cradle 14 may be moved up the inclined
dry dock 18 by any suitable means such as any
well known power mechanism in the control house
28, acting through the chain or cable 30 which
may be connected to the cradle I4. The cradle
14 will ride down the inclined dry dock 10 when
chain or cable 30 is let out by the operator at the
control house. s

Lateral transfer track sections 32, of predeter-
mined number, are mounted on the deck of cradle
(4. As represented the cradle 14 has twenty-
three transverse deck beams (8 and a lateral track
32 extends along alternate beams 18, starting with
the number one beam at the extreme left hand
end of the cradle as viewed in Fig. 1." A transfer
car 34 will be mounted on each pair of lateral
tracks 32, or on such of the tracks as may be de-
sired for any particular undertaking. These
transfer cars preferably will be of welded all steel
construction, although here again the material
and structure of the transfer car may be varied
so long as the cars are made capable of accom-
modating a particular class of boats or hulls, as
regards size and weight. With a structure as
herein represented, it is preferable to have six
transfer cars 34, one on each pair of lateral
tracks 32, each transfer car having spaced apart
parallel runners 36 for running on roller units 38,
comparable to the roller units 26. The bilge
blocks 40, upon which the boat or hull directly
rests, are mounted on the transfer cars 24 and
when the boat or hull is in place on the transfer
cars, it ties all of the cars together so that all
of the cars 34 with the hull or boat thereon can
move laterally as a unit.

In Figs. 1 through 2a, the cradle 14 is shown at
the transfer location, well up on the railway dry
dock 10, and opposite the series of lateral trans-
fer tracks 50 which may have length for accom-
modating one or & number of boats or hulls
moved thereon for storage purposes or for under-
going repairs. - If desired, the boats or hulls may
be constructed on these lateral transfer tracks
50 and, upon completion, or at a suitable stage
of partial completion, be moved to the dry dock
cradle {4 for launching.

According to the invention, however, longitudi-
nal transfer tracks 52 intervene between the rail-
way dry dock 10 and the lateral transfer tracks

50, and a longitudinal transfer car 54 is movable

along tracks 52 between a position opposite the
1ateral transfer tracks 50 and a position opposite
another series of lateral transfer tracks 56, con-
stituting & second berth in which boats or hulls

may be stored or repaired or constructed. Ob-

viously there may be still other berths with lat-
eral transfer tracks 56 like those represented in
TFig. 1.

Tt is a feature of my present invention that the
longitudinal transfer car 54 serves bothasa bridge
across the longitudinal transfer tracks 52; across
which a boat or hull may be moved from the
lateral transfer tracks 50 to the dry dock cradle
18 or from the cradle 14 to the lateral transfer

" tracks 50, and as a car for moving a boat or hull -

thereon from the transfer location opposite tracks
50 to a location opposite the tracks 56, or from the
iatter location to the transfer location. TFor this
purpose, the longitudinal transfer car 54 has
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fer tracks 50, roller units 60 comparable with the
roller units 26 and 38 on the railway dry dock
are first arranged on the lateral track sections 88

" and the tracks 50, after which the boat or hull,
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mounted thereon the lateral track sections 58 -

located for registering simultaneously with the
lateral transfer tracks 50 and the lateral tracks
32 on the deck beams 18 of cradle |4 when the
iatter is at the transfer location of Figs. 1-2a.
Hence, assuming that a boat or hull is to be moved
from the dry dock cradle I4 to the lateral trans-
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mounted on the transfer cars 34, can be rolled
from the cradle 14 across the longitudinal trans-
fer car 54 to the lateral transfer tracks 50, the
boat or hull tying the transfer cars 34 together
so that all of them, with the boat thereon, move
as a unit. If, on the other hand, a boat or hull
is to be moved from tracks 50 to the dry dock
cradle 18, similar transfer cars 34 will be sup-
porting -the boat or hull on tracks 58, as repre-
sented in dotted lines at B in Fig. 4, so that they
and the boat can be moved as a unit across the
longitudinal transfer car 54 to the lateral track
sections 32 on the cradle 14. However, if de-
sired, instead of moving the boat or hull across
the longitudinal transfer car 54, it may be stopped
on the car 54 in the dotted position marked A in
Fig. 4 and be transported thereon to another
berth for movement onto lateral transfer tracks
56 therein. )

The longitudinal transfer tracks 52 are repre-
sented as three in number although two or a
larger number than three may be provided with-
out departing from the spirit and scope of my
present disclosure, In any.case, the frack 52
adjacent the ends of the lateral transfer tracks
59, 56 may extend relatively close to the ends of
the latter tracks so that only a small overhang
of the lateral track sections 58 of longitudinal
transfer car 54 is required for getting substan-
tially continuous runs of tracks 50, 58 when these
are in alignment, However, it is not practicable
to have the longitudinal transfer tracks 52 close
enough to the railway dry dock (0 to avoid a sub-
stantial overhang of the transverse track sections
32 on the dry dock cradle 4. Fig. 3 shows the
track sections 32 extending a substantial distance
laterally from the dry dock 10 into operative reg-
istration with the track sections 58 of the longi-
tudinal transfer car 54.

According to my invention, this substantial
overhang at 62 (Fig. 3) of the tracks 32 is effec-
tively supported at the transfer location by a
structure indicated generally at 64 which con-
stitutes a part of the dry dock cradle (4 and
has wheels 66 for riding on an auxiliary rail 68
extending only at the transfer location. In other
words, the cradle 14 rides on the usual plurality
of rails throughout the major extent of the dry
dock but has the auxiliary relatively short rail
§8 at the transfer location on which the wheels
66 ride as the cradle (4 approaches the fransfer
location and by which, through the supporting
structure 64, the overhangs 62 of track sections
32 are rigidly supported against depression when
a boat or hull is being moved between the cradle
18 and the longitudinal transfer car 54. At the
opposite side of the cradle, there is provided the
elevated platform structure 70 which may extend
along the major longitudinal extent of the cradle,

In the plan view of Figs. 1, 1@, and in Figs. 2,
2a, only one of the transfer cars 34 is shown on
the dry dock cradle 4, it being understood that
a similar car 34 will be on each pair of the tracks
32. Also, it should be understood that the roller
units 60, represented in Fig. 1 on two only of the
tracks 50 and track sections 58, would be cn all
of the tracks 50 and track sections 58 prior to a
lateral movement of transfer cars 34 with a boat
thereon to or from the railway. dry dock. . .

Figs. 4-7 illustrate one of the transfer cals 34



may be of wood construction sult-
h

reinto: edf" 'y

will be attached to the néar ¢ '
Iexé cars 34 on which the’ boat will be mounted
: Yi

constltute mgans for- attachment of cables" ‘for
drawing the cars along the lateral’ tracks and
track sect1ons 25,

0! fer car and? onto ‘the, cradle 14,
Assummg now that the long;tudmal tla.nsfer
carc'1 54 ;,S c;;ppomte ‘the, lateral transfer tracks 56
and a hoat i
tracks 52 in whlch a multlphmty of ro]lers 90 are trf;cks 58, fhzoeggsnﬁ‘zﬁ%ffiﬁle?ﬁ 4%4 vfz?llt%:
freely rotatable ‘cach’ about an axigl’ retammg 30, attached to, the. transfer cars. 34, on car 54 and
pin’ 82 which has its ophqsme. an‘.i ’ _eans, { 48 oper ed to, draw the ‘hoat. onto
the su:le bars 94 WhICh are maintai 5. 56, A 1everse mqvement “of, a boat from
tracks 56 to car. 54 may. be similarly. accomphshefi
except that cables 146 in such case will th ex-
5. 180, and ends 144

m end to end felation,”
The roller unit shown in Flgs 10-12 is of a pre-
ferred constructmn for’ usé on the’ rallway dry ¢ claun 28 my invention

dock 10; “This unit has the multiple” rollers 26 L ‘A Tailw
rotatabre arotind the ‘axial retammg pins’ 102, ‘r_g ! *g dry. dack Cgmpmsmg longitudinal

tie bolts 110 maintain the slde bars in pre” 38
mined spaced parallel relation as in the previ-
gusly “‘deséribed  unit.” Overlappmg plates: fl]
114 have aligned Holes for receptlon of removable
pifis “I'18; Whereby thése rallway inits ma' ‘be
detaaha‘bly secured together 1n end to end rela-
tion.™

"The roller units 80 for the laferal transfer 50
tracks may be generally 51m11ar o tbOSe alieat
described’ although they need ‘nét be attached
together, end to end, and prefera,bly will be Teld-
tively short units ds’ represented in g’ 3. How-
ever, ‘the umts ‘for~the Iateral track sections of
thg- cradle t4 may be’ substantlally ‘longer’ tha.n
fhe units for the lateral tracks 50 and the lateral
tracks sectlohs 58 of the longltudmal transfer
car.” .

"The diagrammatic plan view of my 1mproved
railway dry dock; shown’ in Fig:” 15, indicates
power means for moving a boat 'or hull along the
various tracks, the cabls of ¢hain for: movmg “the
dry “do¢k - cradie” 14" bemg o‘mlttéd in” thls v1ew
because indicated. in Figs, T and 2.7 ™ ’

~The longitudingl® transfer car SG has a sheave
{18-at each end. " A power'mears 120718 adapted
to- winid-up” and " draw “in"a ‘cable 122 which™i§
trained over a sheave 124 and aroind’ sheave T 18
on ‘the' near-end-of car 54 ‘whenceé" ‘the” cable ex-
tends back® parallel” with itself to™a nomt of an
chorgge at’ the iriboard end of longltudmal
fer tracks 52 Ano‘ther cable IZB i

. the raﬂlwa& dry dock and, the 1ateré;
_.tracks, . ngltudmal transfel car moy.:

Tnles the sald cradle and
€ sajid’l ;grtudm 1.t ansfer car adapted t0
1§

'1 transfer cars. on said. lateral
___track,sectlons of .the cradle, releasable
for'securing ‘said laferal transfer cars
agamst movement rela; ve Yo .the cradle to.facili-
- tate, receptmn of, a, boat on said ;lateral: transfer




4
cars, means for moving the cradle and said lat-
eral transfer cars with a boat thereon as a unif
to said boat-transfer location, and means for
moving said lateral transfer cars with the boat
thereon as a unit from said cradle and across
said longitudinal transfer car to said lateral
transfer tracks. ‘

3. A railway dry dock comprising longitudinal
tracks extending on a predetermined incline
between a body of water and a boat-transfer
location on land, & cradle movable along said
railway between said body of water and said
boat-transfer location, lateral transfer tracks at
said boat-transfer location, longitudinal transfer
tracks between the railway dry dock and the
lateral transfer tracks, a longitudinal transfer
car movable along said longitudinal transfer
tracks, lateral transfer track sections on the said
cradle and on the said longitudinal transfer car
adapted to be brought into alignment with said
lateral transfer tracks, lateral transfer cars on
said lateral transfer track sections of the cradle,
releasable means for securing said lateral trans-
fer cars against movement relative to the cradle
to facilitate reception of a boat on said lateral
transfer cars, means for moving the cradle and
said lateral transfer cars with a boat thereon as
a unit to said boat-transfer location, means for
moving said lateral transfer cars with a boat
thereon as a unit from said cradle to said longi-
tudinal transfer car, and means for moving said
longitudinal transfer car with the boat thereon
longitudinally away from said boat-transfer
location.

4. A railway drydock comprising longitudinal
tracks extending on a predetermined incline be-
tween a body of water and a boat-transfer loca-
tion on land, a cradle movable along said tracks
between said body of water and said boat-trans-
fer location, lateral transfer tracks at said boat-

transfer location, longitudinal transfer tracks be-.

tween the railway dry dock and the lateral trans-
fer tracks, a longitudinal transfer car movable
along said longitudinal transfer tracks, lateral
transfer track sections on the said cradle and on
the said longitudinal transfer car adapted to be
brought into alignment with said lateral transfer
tracks, lateral transfer cars on said lateral trans-
fer tracks for holding a boat thereon, and means

for moving said lateral transfer cars with a boat §

thereon as a unit laterally across said longitudinal
transfer car and onto said lateral transfer track
sections of the cradle.

5. A railway dry dock comprising longitudinal
tracks extending on a predetermined incline be-
tween a body of water and a boat-transfer loca-
tion on land, a cradle movable along said tracks
between said body of water and said boat-transfer
location, lateral transfer tracks at said boat-
transfer location, longitudinal transfer tracks be-
tween the railway dry dock and the lateral trans-
fer tracks, a longitudinal transfer car movable
along said longitudinal transfer tracks, lateral
transfer track sections on said cradle and on the
said longitudinal transfer car adapted to be
brought into alignment with said lateral transfer
tracks, lateral transfer cars on said lateral trans-
fer tracks for holding a boat thereon, means for
moving said lateral fransfer cars with g boat
thereon as a unit onto said lateral transfer track
sections of the longitudinal transfer car, and
means for moving the longitudinal transfer car
with the boat thereon longitudinally away from
said boat-transfer location.

6. A railway dry dock comprising longitudinal
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tracks extending on a predetermined incline be-
tween a body of water and a boat-transfer loca-
tion, longitudinal transfer tracks extending in a
common horizontal plane and spaced laterally
from the said railway dry dock at the boat-trans-
fer location, a cradle movable along the said in-
clined longitudinal tracks, a longitudinal transfer
car . movable along the Ilongitudinal transfer
tracks, lateral transfer track sections on the cra-
dle and on the longitudinal transfer car adapted
to be brought into mutual alignment at the boat-
transfer location, said lateral transfer track sec-
tions on the cradle having substantial overhang
bridging the major portion of the space between
the railway dry dock and the longitudinal trans-
fer tracks, a relatively short auxiliary rail located
under the said bridging portions of the lateral
transfer track sections of the cradle when the
latter is at said boat-transfer location, and sup-
ports on the cradle extending between said bridg-
ing portions of the lateral transfer track sections
of the cradle and said auxiliary rail, adapted to
ride on said auxiliary rail at said boat-{ransfer
location.

7. A railway dry dock comprising a plurality of
tracks, longitudinal transfer tracks beside and
spaced from the railway dry dock, a cradle mov-
able along the dry dock tracks, a longitudinal
transfer car movable along the longitudinal trans-
fer tracks, lateral transfer track sections on said
cradle and on said car adapted to be brought into
mutual alignment, said lateral transfer track sec-
tions of the cradle bridging the major portion
of the space between the railway dry dock and the
longitudinal transfer tracks, a relatively. short
auxiliary rail for the cradle extending under the
said bridging portions of the lateral transfer track
sections of the cradle at a boat-transfer location,
and means on the cradle extending between said
rail and said bridging portions of the lateral
transfer track sections of the cradle and adapted
to ride on said auxiliary rail at said boat-transfer
location.

8. A railway dry dock comprising a plurality
of tracks, longitudinal transfer tracks beside the
dry dock tracks, lateral transfer tracks extending
from the longitudinal transfer tracks at the side
thereof remote from the railway dry dock, means
movable along said lateral transfer tracks and
adapted to hold a boat, and means for moving
said boat holding means with a boat thereon
across said longitudinal transfer car from said
lateral transfer tracks to said railway dry dock.

9. A railway dry dock comprising a plurality
of tracks, lateral transfer tracks at a boat-trans-
fer location along the dry dock, other lateral
transfer tracks remote from said boat-transfer
location, longitudinal transfer tracks adjacent to
the ends of the lateral transfer tracks and be-
tween the latter said tracks and the railway dry
dock, a cradle movable along the dry dock tracks
to and from said boat-transfer lccation, a longi-
tudinal transfer car movable along said longi-
tudinal transfer tracks to and from said boat-
transfer location, and lateral boat-holding trans.
fer cars movable to and from said cradle laterally
across said longitudinal transfer car at said boat-
transfer location,

10. A railway dry dock comprising a plurality
of tracks, lateral transfer tracks at a boat-trans-
fer location along the dry dock, cther lateral
transfer tracks remote from said boat-transfer
location, longitudinal transfer tracks adjacent to
the ends of the lateral transfer tracks and be-
tween the latter said tracks and the railway dry
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dock, a cradle movable along the dry dock tracks
to and from said boat-transfer location, a longi-
tudinal transfer car movable along said longitudi-~
nal transfer tracks to and from said boat-transfer
location, and lateral boat-holding transfer cars
movable to and from said lateral transfer tracks
laterally across said longitudinal transfer car at
said boat-transfer location.

11. A railway dry dock comprising a plurality

'of tracks, a cradle having lateral transfer track 10

sections thereon, said cradle being movable along
the dry dock tracks to and from a boat-transfer
location, lateral transfer tracks at said boat-
transfer location but having their ends spaced a

substantial distance from the ends of said lateral 15
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transfer track sections of the cradle when the
latter is at said boat-transfer location, longitudi-
nal transfer tracks adjacent to the ends of said
lateral transfer tracks, and a longitudinal trans-
fer car movable along the longitudinal transfer
tracks to and from said boat-transfer location,
said longitudinal transfer car having lateral
transfer track sections thereon for bridging the
space between the ends of said lateral transfer
tracks and said lateral transfer track sections of
the cradle when the latter said cradle and the
longitudinal transfer car are at said boat-transfer
location.

JAMES STUART CRANDALL.




