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This invention relates to the construction of that type
of bathtub which is supported from the rim so that the
bottom or bell of the tub hangs freely. In the industry
this is known as a free-hanging tub. The tub is drawn
from a sheet of steel, and preferably is ccated with
porcelain enamel. It is drawn frem such light-weight
steel that unless reinforced, it would become distorted in
normal usage by the weight of water and an occupant
carried by it.

According to this invention the outside or underneath
surface of the bell of the tub is strengthened by an open
lamina which reinforces substantially the whole of the
bottom of the bell. It is described as “open” because it
does not cover the whole of the reinforced area of the
tub, but covers only certain areas, leaving other areas
uncovered. This reinforcement, or part of it, may ex-
tend up the side of the tub, and dampen its vibrations,
so that it does not so readily reflect noises. Alterna-
tively, the side of the tub may be dampened in this way
without reinforcing its bottom.

The reinforcement is usually united to the bottom of
the tub by welding, but any means of uniting the rein-
forcement to the tub may be employed. In the preferred
construction the entire tub, both inside and outside, is
sprayed with porcelain enamel and baked, and on the
reinforced bottom there is a continuous integral layer of
the enamel which adheres to the exposed surfaces of the
bottom and the reinforcement, and forms fillets around
the edges of the reinforcement. This enamel coating
aids materially in reinforcing the tub.
~ The tub is drawn from light-gauge steel sheet, such as
20 to 16 gauge (U. S.). The open spaces in the rein-
forcement minimize its weight and thus minimize the
ultimate weight of the tub. This not only reduces the
amount of metal consumed, but because of the reduction

in weight reduces the freight charges and the cost of -

crating, etc. for shipment.

The nature of the reinforcement is referred to herein
as a laminate reinforcement. The action of this type of
reinforcement is explained in this way. If two metal
plates of uniform thickness are placed one on top of the
other without being fastened together, and these are
then placed on two spaced supports and a weight is
applied between the supports, the two plates bend approxi-
mately half as much as either onc alone would bend
under the same conditions. However, if the two plates
are firmly secured to each other so that one cannot slip
over the other, the amount the two are bent by the
application of a weight varies inversely as the cube of the
thickness of the two plates and the defiection at the mid-
point is only one-eighth that of a single sheet. Simi-
larly, with the reinforcing lamina welded to the bottom
of the tub so that there is mo slippage between it and
the tub, the effect of the reinforcement is much greater
than would be expected from the amount the tub alone
bends when a weight is applied. The enameled, lami-
nated bottom is far stronger than could be anticipated.

The reinforcement lies flat against the bottom of the
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tub and the two are united together throughout substan-
tially the whole of their contacting areas. Thus, if a
reticulated wire reinforcement is used, the intersections
of the two wires are preferably compressed so that when
the reinforcement is applied to the bottom of the tub,
substantially its whole surface area contacts the surface
of the tub. Various types of reinforcement may be used,
as, for example, a plurality of separate reinforcing ele-
ments, a grid structure, a perforated metal sheet, a sheet

of expanded metal, etc.

If the laminae are discrete elongated elements, they
will be narrow and usually will be perfectly flat. They
can be zigzag strips or serpentine strips. They can be
of a herringbone structure. They can be looped, one
inside of another. Straight or zigzag, etc. strips are
preferably staggered, so that no straight line extending
from any edge of the bottom of the tub to the opposite
edge can be located between them.

Separate elements may be laid flat against the bottom
of the tub, or they may be fastened perpendicularly to the
bottom of the tub. Any such perpendicular reinforce-
ment, whether composed of separate elements or a single
element, such as a grid, will ordinarily not stand more
than a quarter or three eighths of an inch high.

Any type of grid reinforcement may be used. It may
have a structure resembling a honeycomb formed either
by casting or by assembling separate sinupus strips shaped
as a continuous S curve or a continuous block 8. It
may be formed of an expanded metal sheet, with the
short, thin expanses of the metal turned thru an angle of
90 degrees so that they stand perpendicularly on the
bottom of the tub:

A rigid reinforcement which covers a large area of the
bottom of the tub is preferably not welded to the bottom
of the tub because it is desirable for the reinforcement
to yield with the bottom of the tub which expands when
a weight is placed in the tub and contracts when the
weight is removed. Instead of welding, the reinforce-
ment may be embedded in the enamel, as more fully
explained below. ‘

The invention is further explained in connection with
the accompanying drawings, in which—

Fig. 1 is a plan view of a tub partly broken away to
show the reinforcement welded to its bottom;

Fig. 2 is a section on the line 2—2 of Fig. 1;

Fig. 3 is a bottom view of a porcelain- coated tub with
part of the porcelain broken away to show the reniforce-
ment;

Fig. 4 is a section on the line 4—4 of Fig. 1;

Fig. 5 is a bottom view of a modification corresponding
to the view shown in Fig. 3, with part of the porcelain
broken away to show the reinforcement;

Fig. 6 is a bottom view of a porcelain-coated tub with
longitudinal reinforcement;

Fig. 8 is an enlarged detail on the line 8—38 of Fig. 7;

Fig. 9 is a bottom view of one end of a tub with di-
agonal reinforcement;

Fig. 10 is a bottom view of a tub with lateral reinforce-
ment;

Fig. 11 is a cross-section thru the tub of Fig.
line 11—11;

Fig. 12 is a bottom view of a tube with sylpentlne Ie-
inforcement;

Fig. 13 is a bottom view of a tub with zigzag reinforce-
ment;

Fig. 14 is a section thru a reinforcement -attached per-
pendicularly to the bottom of a tub;

Fig. 15 is a bottom view of a portion of a boettom of
a tub with a grid reinfoercement; and

Tig. 16 is a section on the line 16—16 of Fig. 15

The tub of the invention is drawn from l;?ht-weight
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steel sheeting, for instance 18-gauge materia! which is
0.050 inch thick. The bell 5 is formed by a single draw
or by multiple draws. The tub is of the free-hanging
type. The edge of the tub on three sides is drawn into a
vertical flange 7 which serves as-a splash guard. This
flange or guard rises substantially perpendicularly from
a relatively horizontal portion 8 of the rim. This portion
of the rim is adapted to be suported by stringsrs or the
like fastened to three walls which form a niche into which
the tub fits. The splash guards 7 fit flush against the
walls of the room. The front edge 14 of the tob is turned
under and rests on an apron which extends to the floor.
Thus the bottom of the bell 12 is supporied above the
floor and the reinforcement under the bottom of the bell
is above the floor level and out of contact with it.

The reinforcement shown in Figs. 1-4 is formed of =
series of shorter wires or rods 15 @nd longer wires or
rods 16 which are interwoven and subjected to sufficient
pressure at the intersections so that the top surfaces of the
wires or rods 16 throughout their entire length, including
the areas closely adjacent the intersecting wires or rods
15, lie fiat against the underside of the bottom 12 of the
tub, and the same is irue of the cross wires or rods 15.
These wires have high tensile strength, relatively low elon-
gation, and may be up to 3¢ inch in diamster. The
drawings iflustrate a maximum spacing of about six inches
between adjacent wires of this flattened reticulated struc-
ture. The spacing will depend upon the strength of the
individual wires and may be no more than an inch or
two, but may be as much as 5 or 6 inches or more.

Although the reinforcement may be spot welded to the
bottom of the tub, at the intersections of the wires or
intermediate these intersections, preferably the whole of
the top of the reinforcement is welded to the boitom
of the tub. To do this, the tub may rest on the reinforce-
ment which, in turn, is suported on one electrode of weld-
ing equipment, while the electrode, preferably as long as
the individual wires, is pressed down on the tops of the
wires, one at a time, or simultaneously, so that the entire
length of the respective wires is welded to the bottem of
the tub. Such welding does not interfere with subse-
quent porcelainizing. After the welding has been com-
pleted the tub is sprayed with a suitable ground coat, such
as a cobalt ground coat, and then with a porcelain enamel,
such as a titania (titanium dioxide) enamel. The tub is
preferably sprayed both inside and: outside, and then
baked.

The thickness of the porcelain enamel is such that it
is not shown in either Fig. 1 or Fig. 2. In the other figures
a single coating is shown to represent both the ground
coat and the enamel. Figure 3 clearly shows how the
enamel 2¢ covers the wire and fills in the corners at the
bottom of the tub and the wires.

Figure 5 shows an alternative type of reinforcement,
namely, expanded metal 25. The entire length of each
span of metal is preferably welded to the bottom of the
tub, although here, again, the reinforcement may be spot
welded. In any spot welding the welds are spaced suffici-
ently close so that there is no opportunity for any move-
ment between the reinforcement and the bottom of the
tub as the tub is loaded or unloaded. Figure 5 shows the
bottom of the tub 5 coated with porcelain enamel 28
which covers the exposed surface of the reinforcement and
covers the entire surface of the bottom of the tub in
all of the openings of the reinforcement.

Figure 6 illustrates a different type of reinforcement
built up of discrete elements. These elements extend
radially from the central portion of :the bottom of the
tub. The longer eclements 28 extend outward from the
center, whereas the shorter elements 29 do not reach the
center. The entire bottom of the tub is covered with a
continuous coating of the titanium porcelain enamel as is
the interior of the tub. :

In Fig. 7 the bottom of the tub is covered with parallel
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reinforcing strips 30. These strips may be of steel of
stubstantially the same thickness as the bottom. of the
tub. Thus with a tub having a bottom of 20 to 16 gauge
steel, the reinforcing laminae may be of 20 to 16 gauge
steel of the same or a different composition. Ordinarily
the reinforcing laminae will be no thicker than the bottom
of the bell of the tub.

The enlarged detail (Fig. 8) shows how the porcelain
enamel forms fillets 31 on the bottom of the tub 32 at
the edges of the reinforcements.

In Fig, 9 the same type of reinforcements 34 are used,
but are arranged diagonally across the bottom of the tub.

In Fig. 10 the reinforcements 35 extend laterally acrosss
the tub. They are the same type discussed in Figs. 6 to
9. An advantage in arranging the reinforcements across
the tub is that they may be brought upwardly beyond the
bottom as most clearly illustrated in Fig. 11 where they
dampen the vibration of the sides of the tub, so that the
sides do not act as sounding boards for noises originating
within and outside of the tub. This tub is coated both
inside and outside with porcelain enamel.

Figures 12 and 13 illustrate further modifications of
the invention. In Fig. 12 the reinforcements 36 are ser-
pentine, and in Fig. 13 the reinforcements 37 are zig-zag.
These reinforcements are cut from flat sheets of steel or
other metal which may be the same gauge as the tub
material. These tubs are porcelainized both inside and
cutside.

The reinforcements may be about an inch wide, more
or less, and are preferably not more than about 6 or 8
inches apart, and may be closer. Narrower reinforce-
ments will be used where the reinforcements are placed
close together, and wider reinforcements will be used
where the reinforcements are farther apart. The width
required for the reinforcements will depend upon the
gauge of the tub and the gauge of the reinforcements as
well as the distance between them. Ordinarily they will
be of the same gauge steel as the tub, but they may be
of a different thickness and may be of a different com-
position from the tub.

It is not necessary that the reinforcement lie flat against
the bottom of the tub as in a laminate reinforcement.
Thus separate reinforcing elements, which are perhaps 18
inch thick and % to 38" wide may be laminated per-
pendicularly to the bottom of the tub. They may be
placed lengthwise of the tub, or across the tub, or they
may be arranged diagonally across the bottom. They
need not be straight, but may be zigzag or serpentine.
Fig. 14 is a cross section thru the bottom of a tub which
is made of 20 to 16 gauge steel, with such a reinforce-
ment 40 (shown on a magnified scale). The enamel coat-
ing forms fillets 42 in the corners between the bottom
of the tub and the bottom of the reinforcement. These
produce a very substantial reinforcement of the bottom
of the tub.

Such a vertical reinforcement may be in the form of a
grid, as illustrated in Figures 15 and 16. This grid may
be structurally like a honeycomb. It may be cast. An
assembled form is illustrated, in which flat strips are bent
into continuous block S curves, and assembled with the
surfaces 50 in abuiting relation and welded together or
otherwise united. The block S curves are preferably
not made with right-angled bends, so that the grid is not
absolutely rigid, but has some give.

As shown, this grid is not welded to the tub, but is
embedded in the enamel. The reinforcement is prefer-
ably applied with the tub in the inverted position. The
bottom of the tub is then first sprayed with a cobalt or
other oxide coating 51, and baked. This baked coating
is sprayed with the porcelain enamel 52, the grid 53
is put in place, the grid is then sprayed with the enamel
54, and then this is baked. This grid is not rigidly at-
tached to the tub, but is more flexibly attached because
of the intervening oxide and enamel coatings.
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The drawings are illustrative. The invention relates
to free-hanging tubs, regardless of the means by which
they are supported. The reinforcement likewise is illus-
trative. Lattice work, foraminous sheets, etc., etc. may
be employed. The reinforcement comprises open spaces
so that the weight added by the reinforcement is mini-
mized. Furthermore, the laminate reinforcement is thin,
being no more than a small fraction of an inch thick,
so that tubs of the free-hanging type may be reinforced
without any appreciable increase in their over-all height.
The reinforcement may be spot-welded to the tub, or the
entire contacting area of the reinforcement may be welded
to the tub, or the reinforcement may be united to the
tub by any other means.

This application is a continnation-in-part of my appli-
cation Serial No. 641,005 filed February 19, 1957 and
now abandoned.

The invention is defined in the claims which follow.

What I claim is:

1. A free-hanging bathtub having the bell thereof drawn
from a sheet of steel which is substantially 20 gauge to
16 gauge, the bottom of the bell having an open metal
laminate reinforcement united to it, with the exposed sur-
faces of the bottom of the tub and the reinforcement
covered with a continuous coating of porcelain enamel.

2. A free-hanging bathtub having the bell thereof drawn
from a sheet of steel which is substantially 20 gauge to
16 gauge, the bottom of the bell having an open metal
laminate reinforcement lying flat against it, with substan-
tially the whole of the contacting areas of the bottom of
the tub and the top of the reinforcement welded to one
another, and with the exposed surfaces of the bottom of
the tub and the reinforcement covered with a continuous
coating of porcelain enamel.

3. A free-hanging bathtub having the bell thereof drawn
from a sheet of steel from 20 gauge to 16 gauge with a
flattened reticulated reinforcement welded to the under-
side of the bottom thereof, with the exposed surfaces of
the bottom of the tub and the reinforcement covered
with a continuous coating of porcelain enamel.

4. A free-hanging bathtub having the bell thereof drawn
from a sheet of steel from 20 gauge to 16 gauge with
discrete laminate reinforcing elements for substantially
the entire bottom area of the tub welded to the under-
side of the bottom, with the exposed surfaces of the
bottom of the tub and the reinforcement covered with a
continuous coating of porcelain enamel.

5. A free-hanging bathtub having the bell thereof drawn
from a sheet of steel from 20 gauge to 16 gauge with
discrete reinforcing clements welded across the underside
of the bottom of the tub and at least part of the way up
the sides thereof so as to deaden the vibration of the
sides, and with exposed surfaces of the bottom of the tub
and the reinforcement covered with a continuous coating
of porcelain enamel.

6. A free-hanging bathtub having the bell thereof
drawn from a sheet of steel, with reinforcing means welded
to the sides of the tub so as to deaden the vibration of
the sides said sides and reinforcing means being covered
with an integral coating of porcelain enamel.
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7. A free-hanging bathtub having the bell thereof drawn
from a sheet of steel, with flat discrete laminate ele-
ments welded flat against the sides of the tub so as to
deaden the vibration of the sides, and with an integral
coating of porcelain enamel over the sides of the tub
and said discrete elements. .

8. A free-hanging bathtub having the bell thereof
drawn from a sheet of steel, with flat straight reinforcing
elements united perpendicularly to the bottom of the tub,
and with the exposed surfaces of the bottom of the tub
and the reinforcement covered with a continuous coating
of porcelain enamel.

9. A firee-hanging bathtub having the bell thereof
drawn from a sheet of steel, with a grid reinforcement
fastened to the bottom of the tub, and with the exposed
surfaces of the bottom of the tub and the reinforcement
covered with a continuous coating of porcelain enamel.

10. A free-hanging bathtub substantially the whole of
the bottom of which is reinforced by a reinforcement
having open spaces therein exposing areas of the bottom
of the tub, with said exposed areas of the bottom of the
tub and exposed surfaces of the reinforcement covered
with a continuous coating of porcelain enamel.

11. A free-hanging bathtub, with an oxide coating on
the bottom thereof, a continuous porcelain enamel coat-
ing over the oxide coating and reinforcing means for the
bottom of the tub embedded in the enamel coating.

i2. A bath tub with a bell drawn from sheet metal,
said bell being too thin to support the load it is intended
to support, the exterior of the bell being porcelain-
enameled, and spaced reinforcement means on the ex-
terior of the bell effective to reinforce the entire bottom
of the bell, said reinforcement means being embedded
in the porcelain enamel whereby the bell is capable of
supperting the load it is intended to support, the tub
being adapted to be supported by its rim with the bottom
cf the reinforcement of its bell above the floor.

13. The bathtub of claim 12 in which reinforcing mem-
bers on the bottom of the bell extend up the sides thereof
and are embedded in the exterior coating of porcelain
enamel and dampen any tendency of the sides of the bell
to vibrate.

14, The tub of claim 12 in which the sheet metal is
steel of substantially 20 to 16 gauge.
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