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8 Claims.

This invention: relates to corroswn resisting
built-up or assembled ‘closures, of a type. suitable
for use as ship doors or hatch covers and the
method of making same,

In fabricating g ship door or hatch cover of
metal, such as wrought iron, steel, or thelike,

it is important that the built-up structure be -

provided :with a protective coating or otherwise

treated to provide it with corrosion resisting sur--

faces. - In- applying: or forming  the protective
coating or surface by some of the more desirable
methods, such as hot galvahizing or a form' of
the well . known black oxidizing process, it is
necessary to subject the built-up structure to rel-
atively high temperatures varying somewhat with
the method used and the type of coating or treat-
ment applied. - For example, in hot dip galvaniz~
ing a temperature of.at least '790° F. is required.
Likewise;in some cases, as for example when em-
‘ploying aluminum and various other non-ferrous
metals or alloys as the construction material, it
is sometlmes desmable to. subject the fabricated
structure to a heat treatment to relieve strains

set up in welding or to otherwise 1mprove the

propertxes of the metal.’

“Where built-up structures have been subjected
to relatively high temperatures, such as encount-
ered in hot dip galvanizing, spraying of molten

metal, black oxidizing or various forms of heat
treatment, the thinner sheet metal panel por-
tions of the built-up structure have heretofore
been found to have an undesired fullness after
completion of the hot processing. This fullness
of the sheet metal portions may arise because of
the quicker cooling of -the thinner sheet metal

- portions as compared with the heavier section of
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the supporting frame members with the result
that the sheet metal in cocling from the relatively
high temperature tends to contract so much more
rapidly than the frame as to place it under a state
of tension such.that when the frame members
have cooled the thin panel portion will tend to
bulge and present the undesirable fullness.

One of the cbjects of the present invention is
to provide a new method of making fabricated
closures of the type suitable for use as ship doors
or hatch covers, wherein the surfaces thereof
are rendered corrosion resistant and any fullness
ocecurring -in the pa,nel portlon thereof is re-
moved.

. Another obJecf, of the invention is to nrovxde
an 1mprovement in the manufacture of corrosion
resisting ‘built-up closures having panel portions
and supporting frame portions of unecual cross-
section . wherein the surfaces thereof are coated

" Patent No. 118,162.
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by a corrosion resisting swbstance by hot proc-

essing and any fullness caused in the panel por-
tion thereof by the temperature of the hot proc-
ess is removed by an embossing operation. with-

~out cracking or: otherw1se injuring the coatmg

thereon.
Additional obJects and advantages of the in-

. vention will become apparent upon consideration

of the following detailed description and ap-
pended claims when read in connection with the’
accompanying drawing, in which:

Pig. 1 is a view in elevation 'with parts broken
away of a. door or hatch cover construction em-
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bodying the invention as v1ewed toward the in- .

ner face thereof;

Fig. 2 is. an enlarged secmonal view of the edge-
portion thereof taken on line 2—2 of Fig.' 1;

Fig. 315 an enlarged sectional view-of another
portion of the door or hatch cover taken on line
3—3 of Fig. 1; and

Fig. 4 is an enlarged sectlonal view of a por-
tion of the panel 1nd1cat1ng a protectwe coating

‘thereon,

Figs. 1 to 3 of the drawing show, for purposes
of illustration; a built-up ship door constructed
in accordance with my invention which.is ahle
to resist great pressure without buckling and
which lends-itself readily to hot galvanizing and
similar coatmg procesees ‘as ‘well ‘as to other
nrotectlve surfacing ' treatments - employing
elevated temperatures. While the subporting
frame may take different forms, I shall-illustrate
the invention by reference to a construction em-

“bodying a frame of the type disclosed in Design
The door construction com-

prises a skeleton frame formed of a contmuous

. marginal stiffening member 18 and a plurality of
" reinforeing ribs {2 with, the ends thereof welded

to the inner surface of the marginal stiffening
member 10. A relatlvelv thin .sheet of ordinary
carbon steel or other suitable metal is secured on’
one side of the' skeleton frame and turned about
the perlpheral edge ‘of ‘the marginal member: to
form a. panel portlon {4 By way of example. the
door illustrated is made up of & marginal st
ing: member 18 and reinforcing ribs havine a
thickness of .25"7 and a panel hav1m=r 3 thlckness
of .078"’. :

The marginal stlffenmg member. 18 is shown
as including a pair of ﬁangos 1§ and 18 extending
at right angles to each other snd generally re-

sembling an L in cross-section. : The outward
“face of the flange 16 is provided with a 1aterally

extending projection 11 suitably spaced from the
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flange 18 50 as to cooperate therewith in retain-
ing the usual sealing gasket, as more fully here-

inafter described. The projection [1 also serves

to stiffen the frame. The free end of the flange

18 is thickened and rounded, as at 13 to further

stiffen that portion of the frame. The marginal
member I8 comprises two lengths of the L-
shaped material suitably bent to produce the
rounded corners.

The frame is shown as provided with a plu-
rality of reinforcing ribs 12, T-shaped in cross-
section. These ribs are welded to the inner sur-
face of the flange 18 of the marginal stiffening
member 18, as indicated at (9, Fig. 2. The edges
of the web portions 28 of the T-shaped ribs 2
adjacent their line of contact with the panel are
provided with cut-outs forming transverse chan-

nels 22 at spaced intervals longitudinally there--

of, whereby liquid, molten metal or like sub-

stance may readily drain from pockets and inter-

stices presented by the fabricated structure when
subjected to a coating process to be hereinafter
described. The edge portions 24 between the
channels 22 may be secured by arc welding in a
staggered manner to the panel {4, as shown at 25

in Fig. 1, or may be welded to the panel 14 on both

sides of the T stiffener. ‘
The panel {4 besides being welded to the por-

tions 24 of the ribs i2 is secured by a continuous -

seam: weld 27 to the adjacent surface of the flange
18 of the marginal member 10. The outer edge of
the panel is turned at right angles about the pe-~
ripheral edge of the flange {8 and extends parallel
to the flange {6 for a short distance whers it is
turned inwardly at 28 toward the flange 16 to
form therewith a channel 30 to receive a sealing
gasket 32. The laterally extended projection 44
on the outward face of flange: {6 cocperates with
the turned edge 28 to retain the gasket 32 in the
channel 30.

Additional arc welds are made ‘as at 34 between
the panel 44 and thé upper inner edge of the mar-
ginal stiffening member, as shown in Fig. 2.
These welds may be intermittent or continuous.
Welds 35 are also provided between the flange

- portions 28 of the ribs 12 and the adjacent flange
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Before treating the surfaces of the  built-up
closure, it is of course important that the sur-
faces be cleaned of all rust, scale, grease, and dirt.
Such cleaning may be effectively performed by the
well known pickling bath. The passages formed
by the cut-outs 22 in the reinforcing ribs 12 per-

. mit the liquid of the bath, loosened dirt and:scale
to drain from pockets or interstices presented by -
“the shape of the ribs {2 and their interconnected

relation with the stiffening member I8 and panel

- 44. After removing the built-up closure from the

pickling bath and associated washing and dry-
ing process, the closure may be sprayed with a
coating of molten metal, hot dip galvanized, or
otherwise treated, such as by one of the well
known forms .of black oxidizing, to render the
surfaces thereof resistant to corrosive influences.
Where a protective coating is applied, such as by
immersing the structure in a bath of coating ma-
terial, the passages formed by the channels 22 also
function to enrable surplus .coating material to
drain effectively from the fabricated structure.
The buiit-up closure is subjected during hot
dip galvanizing and similar coating processes to

- heat of a degree dnd amount sufficient to cause
considerable expansion of the metal of which the
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closure is made.

being relatively thin, colls first and shrinks until

In cooling, the panel portion.

2,197, 150

it reachesatmospheric temperat'ure. The heavier

frame and rib members cool more slowly. Asthey

.cool they likewise shrink, and as a consequence

the whole structure is reduced in size.  As these
heavier members contract, the panel embraced by
the stiffening frame cannot. be compressed. on
account of the thinness of the sheet of metal 'of
which it is made, and consequently ‘it buckles or
bulges and shows an undesirable fullness. -

This fuliness of the panel portions, while not
weakening the door c¢onstruction to any appre-
ciable extent, presents an undesirable appear-
ance. .To remove this fullness of the panel por-

tions, an embossment either in the form of panel- ..

ing, beading, corrugations, or' other decorative
relief, may be impressed into the panel. In the
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embodiment 111ustrated a form of paneling is .

shown comprising a plurality of rectangular de-

. pressions 48 impressed into-the panel (4 on the

inner face thereof. Such paneling, however, as
well as other forms of embossment, may be im-
pressed. into the panel M'from the outer face
thereof, if desired. : ‘ :
Where the embossment is impressed after the
hot coating process, such as hot galvanizing, for
example, care must be taken meot to. crack the
coating 38, Fig. 4, at the edges of the paneling
or other form of embossment.: T may avoid crack-
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ing the galvanizing or other coating, as the case -

may be, by forming a die with surface portions of

30

rubber or similar substance in accordance to the
relief desired. The edges of the die being resilient

operate to spread the strain of the embossing op-
eration so as not to injure the coating contained
on the surfaces-of the-panel. - However, if the
edges of the die are suitably rounded; the rubber
facing may be omitted.. Thus, when the built-up
product has become -sufficiently cooled. and the
coating hardened, it may be. placed in a suitable
die and depressions or. other relief impressed into
the panel to remove the fullness therefrom with-
out danger of cracking the coating. In a door
made of members of the relative. thicknesses re-
ferred to in the specific example hereinbefore
mentioned, the undue fullness will be satisfac-

35

40

torily removed by producmg spaced embossed :

. areas Y4’’ in depth.

It is Lo be understood: that the novd featules
of my invention are not limited to watertight
door constructions, but may be utilized tc ad-
vantage in any fabricated deor or like structure
incorporating metallic parts of various sizes and
thickness.  Where the structure rneed not be
watertight, the panel 14 may be perforated or of
expanded metal and the periphéral edge thereof

ginal stiffening member 40 and welded or other-
wise secured to the inner 51de thereof and the
packing 32 omitted..

Since many changes can be made in the above

(1)
<

. turned about the peripheral flarige 48 of the mar- -
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construction and method, and as many appar-
ently widely differing embodiments of this in- .

vention can be made without departing from-the
scope thereof, all mabtﬁr contamed in the above
description’ or ‘shown in the drawing is to be
interpreted as illustrative and not as restrictive,

. except in so far as is necessitated by the prior
-art and the scope of the appe‘lded cla,lms

I claim:

1. In the manufacture of a bullt-up metal ship
deor or hatch cover comprising a panel. portion
and - & supporting frame, -in which said frame

65
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comprises elements of- relatively heavy. cross-. )

section as compared with said panel; the steps
which comprise forming a corrosion resisting
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surface on the door structure, after it has been
built up, by a surface treatment conducted at a
temperature of at least 790° F., allowing the door
to cool to atmospheric temperatule, and there-
after embossing said panel to remove bulges or
fullness developed therein in the course of the
cooling of the door from the temperature of the
surfacing treatment. .

9. In the manufacture of a built~-up metal ship
door or hatch cover comprising a. panel portion
and a Uppmtlng frame, in which said frame
comprises 'elements of relatively heavy cross-

section as compared with said panel, the steps -

which comprise immersing the door structure,
after it has been built up, in a bath of molten

" metal and thereby forming a protective coating
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over the entire door assembly, allowing the door
o0 ‘cool to atmospheric temperature, and there-
after embossing said panel to remove the bulges
or fullness developed therein in:the course of
the coohng of the door from the coating tempera-
ture.

3. In the manufactule of a built-up metal ship
door or hatch cover comprising a panel portion
and a supporting frame, in which said frame
comprises - elements of relatively heavy cross-

section as compared with said panel, the steps

which comprise immersing the door structure,
after it has been built up, in a bath of molten
vine -and thereby forming a protective coating

. over the entire door assembly, allowing the door
to cool to atmospheric temperature, and there-:

after subjecting said panel to a controlled em-
bossing treatment to remove bulges or fullness

“developed therein in the course of the cooling

of the door from the coating temperature.

) 4. In the manufacture of a built-up metal ship :
--door or hatch cover comprising a- panel poxtlon'

and a supporting frame, in-which said frame
comprises elements of relatively heavy cross-
section as compared with said panel, the steps
which comprise forming a corrosion resisting-sur-
face on the door structure, after it has been
built up, by a surface treatment involving heating
of the structure throughout to a temperature of
at least about 790° F., allowing the structure to

cool to atmospheric temperature, and thereafter:

confining said panel in a resilieny embossing-die
to produce embossed or raised areas thereon and

thereby remove the undesired fullness developed

in said panel in-the course of the cooling of the
door from the temperature of the surfacing treat-

--ment.
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5. In the manufacture of a built-up metal Sh]p )

door .or hatch cover comprising a panel. portlon
and a supporting frame, in which said frame com-
prises elements of relatively heavy ¢ross-section

as compared with said panel, the steps which com-’ -

prise subjecting the door structure, after it has
been built up, to a hot dip metal coating treat-
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ment in whmh said structure is brought to the
temperature of the coating bath, allowing the
door to cool to - atmospheric temperature, and
thereafter confining said panel'in a resilient em-
bossing die to produce thereon a plurality of reg-

“ularly spaced raised areas and thereby removing

the undesired fullness developed in said panel in
in the course of the cooling of the door from the
temperature of the. coating bath.

6. In the manufacture of a built-up metal ship
door or hatch cover comprising a panel portion

. and a supporting frame, in which said frame.com-

prises elements of relatively heavy cross-section
as compared with said panel, the stens which com-
prise sssemblying said panel and frame into an

-integral built-up structure, forming a corrosion
. resisting surface on said built-up structure by a

surface ‘treatment in which said structure. is

“ prought to a temperature of at least about 790°

F., allowing the door to cool 1o atmospheric
temperature, and therafter subjecting said panel
to a controlled embossing treatment to produce
thereon ‘a plurality of spaced raised areas suffi-
cient to remove the fullness caused in said panel
by the heat treatment while at the same time

preventing cracking of the corrosion resisting sur--

face.

7. A built-up metal closure suitable f01 use as
a ship door or hatch cover, comprising a’ rela-
tively thin metal panel and a relatively thick mar-
ginal stiffening member secured to said panel
adjacent the edge thereof, said built-up closure
having 'a corrosion resisting -surface extending
continuously over the entire structure and formed
by a surface treatment in which said built-up
structure is heated to at least 790° ., said panel
also. being characterized by the metallovraphlc
structure characteristic of a material of like
composition that has been stretched during cool-
ing from a tempetature of ‘at. least 790° F., and

Pbeing further characterized by a plmahty of

spaced embossed areas formed thereon after the
surface treatment has been applied.

- 8; A built-up metal closure suitable for use as
a- ship door or:hatch cover, comprising a rela-

tively thin metal panel and a relatively thick

marginal stlffenmg member secured to said panel

adjacent the edge thereof, said puilt-up ¢losure -

having a coating of corrosion resisting metal

thereon extending continugusly over the entire

assembly of the elements thereof and having been
applied by a hot dip-treatment, said panel being

characterized by the metallographic structure

characteristic of a material of like composition
that has been stretched during -cooling from a
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temperature of at least about 78¢° F. and being -

further characterized by a plurality of spaced em-
bossed areas formed thereon. after the hot .dip
coatmg treatment.
FRANCIS M.-LAMBERT
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