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METHOD OF PRODUCING A PROTECTED
METAL ARTICLE ‘ :

Alden W. Coffinan, Pittsbursh, Pa,, assignor to ¥, 1,
Robeértson Company, Pittsbursh, Pa., 4 corporation of
Pennsylvania :

(')-rig‘inal‘_‘ ?'Ppﬁgilﬁd!l ,jlm.e“ 4, 1949: Serial ,NO- R‘9‘752.,‘!69’
now Patent No. 2,631,641, dated March 17, 1953. Di-
vided aid this dpplication Jamiary 22, 1952, Serial No.
267,681 |

2 Claims: (CL 29+=473:1)

This invention rélites t6 & fiethod of
tegted. fetdl article, ‘

Afl objéct of the ifivertion is to provide & Hovel and
improved method of froduciing protected nistal &Fticles
forming the subjéet matter of my United States Pafent
No. 2,073,334, dated Match 9, 1937, ahd By which
supetior protetted mietal articles thay be prodiésd in dn
ecdrioniieal, tapid and sfficiént Matifief.

With fhis géneral objest i view diid $u6H 6tHers a8
may hereindfter appedr, the ihvefition éonsists 1 ‘the
miethed of miakifig the protéeted metal artiele heFéinaftér
described aiid paiticularly definsd in fhe eldifs at ths
eitd of this specification, )

In the drawings, Fig. 1 i & didgrarmatic view i side
elevation of the presert apparatis fof producinig protéctéd
metal sheets; Fig. 2 is a seétiohul detxil of the protécted
metal sheet produced by the apparatas of Fig: 1, dnd
Fig. 3 is a detail in fromt elevation iliistratitig the fe:
chiamtism for tritimity the edge pottions of the prétected
mietal sheets; ‘

In peneral; the presént invention séeks t& provide as
improved method of producing a protected mietal article
of the typé diselosed ini rivy patent above réferréd to and
which' comptises metal article’ 10; preferably v iref or
steel sheet having layers 12 of fibrous materlsl; pref:
erably asbeéstos papér or felt, sécured to at 16ast: one and
preferably to both of the opposite suifaces theresf by i
-imterposed layer of mretal adhssive 14. The mgtal ad:
hesive: 14 preferably completély envelops the: fstal shest
10 and may comprise a non-corredible netal suth 4§
zific; tim; cadniium, lead or other non:cotrodible: metal
or alloy, and the metal adhesive is dlloyéd to fhie . metsl
sheet 10 and keyed or anchoréd to the fibers: comprisisis
the fibfous tayer 12. In practice; the fibreus layers hiay
be satorated with a suitable imprégnant cobmirisifip’ pret:
erably & bituminous composition; such as asphialt ot
tesinous mitaterial or the like, &r with any’ of the othér
commereial impreghatts which have. been” or way bs
found suitable for use for imprégnating such -fibrous
layers, and if desired; the protectéd métal articls thus
far described may be further protscted by ane outér
weatherptoofing coating - 16: Wwhich' may ¢omptise gy
desited compositiori’ of  bitumifiows faaterial,. Wweathér-
resisting fesins; or resinous ¢Smpositions, and i practice,
a bitiminotis composition in¢luding cottonseed pitch and
asphalt his beerr found to possess the dedired: weather
resistarice and durability. :

The apparatus: and’ method for préducing protected
metal sheets-illustrated immy Patent No. 2,073,334, above
referréd to, and the commeéreial process. heretofore em-
ployed in tlte: prdduction’ of suchrprotected matal sheets
have contemplated the passage of sticcessive' steel: shdets
through a galvanizing. bath; and a$ the sheets: Iéave the
bath they are conducted: upwardly between: a pair of
-exit -rolls and are then immédidtely. conducted im a
difection: substantially at right anges to the: direttion at
which the sheet leaves the bath:.: In 6ther.words; as ths
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metal sheets ledve the galvanizing bith thiey ars passifig
in a general vertical direction antl the cofirse of travel
of the sheets is then deflected to 4 hotizozntal directivh
ds the sheets pass Betwesri fhe bonding r6ils by which
the fibrous layefs aré rolled onto the galviiizing coating
beforé the latter his bedome solidifisd as iflustrated ia
Experieéfnice Has- démonsirafed - that - tHiy
method ‘of manufiéiiiting the profected metal shests in-
trodiices severdl diffictifties, and thé présént irivention
secks amotig ofher things to provide a nigthod and ap-
paratus whereitl thess difficilties may be avoided. The
following indiéates some of these difficiilties.
Because of the size and bulk ‘of the bonditg rofls anid
othet associated equipment and supporting structurs, it
had beeh found necessary ift practice 16 iocate the Bond-
ing rolls sevéral féet away fromi fhe exit rolls of he
galvanizing bath, with the resiilt that nigcHanical guiding
mechénism had to bé provided fot condicting the sheet
from the galvarizing bath to the botding rolls, particti=
larly ds thé diréction of travél of the metdl shests in
passinig ffom the . salvanizing bath fo the bonding rojls
had {6 be altéred substantially 90°. It wa§ found that
the giridiiig théchdnisii scored the undetsidé of the freshly
applied galvanizéd surface of the shicet so thiat the mobiie
zinc coatiiig was abradéd afid: mizrksd by contaét with
the guiding mechanism and as a restit the uniforinity of
the. Zific coating on the understirface of the steel shebt
beifig processed wds déstroyed. This lack of uniformity
tended to produce lack 6f adhesiofi Yétween thé fibrous
sheet and the undersurface of the stéél sheef at the Foints
whére the idrking had odéétrred. X o
Another difficulty experiericed id thé practical opéras
tion of the apparatus shown in iy patéent dbove référred
t8; atose from the fact that tHe stight exoéss 6f zide Was
rolled off the end of the galvanized sheét by the Bonding
rolls when the etid of the shiget reached theé fiip of the
tolls. This Zific was déposited ini $aiall masses upon fhe
adjacent sutfdte of the felt being fod ovér the ower
bondiftg rolf and iiér“;héz’it’e‘d‘ ‘the felt tayer dufing the
bonding dperatior and fortied in drops upod the otitér
surface of the felt layer thus bonded to the dhderside of
the stéel sheet; in miany instinces deoppitig down ontd
the fibious coveting' which was tisually tssd to covet the
lowét botidinig ol This takes plack whilé the zinc is
in a moltén or fluid condifics; dnd é‘»ffe:f tfu'js' exCéss Zic
which fihds its wdy onto the 16wsr bomdirig roll and
soliﬂiﬁééﬁ, it is-theén forced by the bcntﬁﬁg Tolls intd the
surface. of the succeediig portions of the fibrous félt
during the cottifiied operation’ of the apparatts, rup:
turitig the felt and 4t fhe saitié fime pox-marking the
surface of the lower bonding roll. Continued opération
over a peériod of time prodicéd sticlr indenfations in the
boriding rolls that pressure of the boriding rolls across
the Width of the protécted metal sheety biifig producd 4
it passed thrdugh the mionding rfolls bécameé 16 longsr
unfiform, bt was localized at the high points of the
irregtitar surface of the rolls, produéing areds ovet the
sutface of the protected miefdl sheet whers blistering o¢-
curied dife to the deféctivé bonditiy bécause of thé umn-
eveni prédsires produced. In addition, the depressed
portions Fesultifig ifi the Bording ¥oll Bécauss of the POX:,
marks, produced aréas of low presitite résulting in biis:
tering between the¢ felt and the galvatlizing -coating due
to lack of proper Vondilig fressire at sich points:
Axiother difficulty experieaced with the foregoing ap-
paratus’ is the production of -ah inéquiality '6f the density
or amourit of metal coating, stich' &s galvaniziiig coating,
upon the bottoni and top sides of the sté¢l sheet:  This
restlts primarily. from the fact that as the metal shieef
leaves the ¢oating bath ity diection of ttavel 1§ changsd
about' 90° so that during thé bonding 6f the fibrous
sheets-thereto the mefal shedt assuimies an aré o a- ciirve
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creating the inequality of metal coating, and in practice
it has been found that the fibrous sheet upon the upper
surface of the completed sheet is always more uniformly
bonded to the steel sheet than is the fibrous sheet secured
to the lower surface thereof.. While the various opera-
tional difficulties above set forth detract to some extent
from the most efficient operation of the apparatus re-
ferred to, nevertheless the apparatus has proven to be
commercially operative and large quantities of the prod-
uct produced thereby have been sold.

In accordance with the present invention, a more uni-
formly and more perfectly bonded protected metal sheet
of the character described may be produced by disposing
the bonding rolls above the galvanizing bath in substantial
alignment with the path of travel of the metal sheet as
the latter leaves the bath so that the sheet coatinues to
travel in substantially a straight path until and during
its passage through the bonding rolls. Preferably, the
bonding rolls are disposed above the galvanizing bath
so that the metal sheet as it emerges from the bath,
travels in a vertical direction. This enables any excess
zinc on both surfaces of the sheet, as it is emerging from
the bath, to run uniformly down the sheet by gravity so
that the coating weight may be controlled by the surface
tension of the zinc itself and also permits this excess zinc
to drop back into the galvanizing bath, thus preventing it
from finding its way onto the bonding rolls. In addition,
regulation ‘of the temperature of the galvanized coating
upon the sheet between the time that the sheet leaves
the coating bath and the time that the bonding operation is
performed as.the sheet travels between the bonding rolls,
contributes to most efficient bonding.

The temperature of the coating of zinc upon the gal-
vanized metal sheet during the period of time the sheet
is travelling from the point where it emerges from the
galvanizing bath to the point where it passes between the
bonding rolls may be regulated in various ways. In the
preferred method and apparatus provisica is made for
adjusting the bonding rolls vertically to shorten or lengthen
the distance of the same from the bath and in that way
to maintain the temperature of the coating of zinc upon
the sheet at the point of bonding within a predetermined
range. The temperature range at which bonding takes
place may be elevated or lowered by shortening or length-
ening such distance as the case may be. This adjust-
ment of the bonding rolls toward and from the bath may
be -effected manually by mounting the rolls on vertical
slides and adjustably clamping the slides in different po-
sitions corresponding to the desired position of the rolls.
In some instances I may prefer to provide automatic
mechanism controlled by the temperature of the coating
bath for automatically adjusting the vertical position of
the bonding rolls. In some instances I may prefer to
maintain the bonding rolls in a fixed position and to
utilize auxiliary heating means. for providing a controlled
and heated atmosphere through which the coated metal
sheet passes as:it emerges from the bath in its travel to
the bonding rolls.. The control of the temperature of
the coating upon the metal sheet at the time that it is
ready to pass through the bonding rolls plays an im-
portant part in obtaining the most satisfactory bond be-
tween the fibrous material and the metal sheet, and in
addition enables the thickness or weight of zinc coating
on each side of the sheet to be carefully controlled to
the end that the steel core sheet may be satisfactorily
and most economically weatherproofed.

I prefer to employ one or more of the foregoing meth-
ods of controlling the temperature of the metal adhesive
coating on the sheet as described in order that the con-
tinuous operation of the machine may not be interrupted,
stopped, or slowed down, in order to compensate for any
variations occurring in the process. For example, when
the apparatus embodies a galvanizing bath, if fresh zinc
is added to the bath, quite naturally the zinc bath will
drop somewhat in temperature. This drop in temperature
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of the bath may be rapidly offset by a movement of the
rolls closer to the surface of the zinc coating bath. Like-
wise, if during the process a different gauge or strip steel
or sheet stcel were to be processed, the bonding rolls
would be moved somewhat nearer or farther away from
the bath, depending upon the heat balance which resulted
in the steel strip. i i

It is a fact that during solidification of the molten zinc
coating upon the metal sheet, after passage of the sheet
through the bath, the coating passes through a so-called
“mushy” stage due to the presence of small impurities.
For most effective results, the bonding operation should
take place at a temperature reasonably near, but above;
this mushy stage. It has been found that the sheet steel
of various gauges when heated in the galvanizing bath at
850° F. and removed therefrom, have on their surface a
liquid zinc coating which solidifies when exposed to the
air after varying lengths of time, depending upon the
gauge of the steel. For example, 26-gauge steel so treated
results on exposure to room temperature in a solidification
of the zinc in ten seconds; whereas 18-gauge steel upon
cooling under similar conditions for thirty seconds has a
zinc surface which is solid. It can, therefore, be seen
that a change of gauge, a change of air temperature
surrounding the steel strip coming from the galvanizing
bath, fluctuations in the speed of travel of the steel strip,
and fluctuations in the temperature of the galvanizing
bath all have a distinct bearing on the relative location
of the bonding rolls to the bath to assure the most efficient
position of the rolls at which the bonding operation should
be carried out. With properly designed bonding rolls
which can be rapidly adjusted in height above the gal-
vanizing bath, the problem of balancing all of these
factors may be readily solved.

Referring to the drawing which illustrates a protected
metal sheet and the preferred apparatus for practicing the
present invention, a coil 11 of either hot or cold rolled
steel strip may be operatively supported in a suitable
standard, not shown, and from which an elongated strip
of steel may be conducted into the galvanizing bath 13
contained within the galvanizing tank or pot 15 or indi-
vidual lengths or sheets of steel may be fed by suitable
feed rolls, not shown, into the galvanizing bath. In some
instances it may be desirable to feed individual sheets cut
by shears 17 from the continuous coil of steel and in any
event the individual sheets or the continuous strip are
passed under bottom rolls 23 located below the level of
the molten zinc, lead or other metal in the bath and
from which the sheets or strip are caused to emerge by
driven exit rolls 24 located above. the bottom rolls 23
and preferably arranged side by side so as to permit the
coated steel sheet or strip to emerge in a vertical direc-

. tion from the bath. The design, combination and loca-
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tion of the various rolls for handling the steel sheets or
strip in and from the bath may depend upon the type of
galvanizing process used and particularly upon the pres-
ence or absence of a flux.

In the event that the galvanizing coating bath is oper-
ated with a flux, it is preferred to provide an exhaust
system including hoods 30 connected to an exhaust fan
32 for drawing off any fumes from the flux or if desired,
suitable shielding members 34 may be interposed between
the galvanizing bath 13 and the bonding rolls indicated
generally at 25, in order to prevent the volatilizing flux
from depositing excessively on the galvanized sheet or
upon the fibrous layers to be bonded thereto as in either
case the deposited flux when contacting the hot coated
steel prevents the most perfect adhesion of the fibrous
felt to the steel resulting in a blistered product.

In accordance with the present invention, the bonding
rolls 25 around which the asbestos felt or other fibrous
layers are caused to pass from supply rolls 26, 27 thereof
comprise steel rolls which are driven to advance the sheet
of steel passing therebetween, and in accordance with
the present invention are. arranged side by side in a sub-
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stantially horizontal positioh such as to permit the stéel
sheet after it has left the exit rolls 24 froni the galvinizifg
bath 13 to pass in & straight path and to aveid any sub-
stantial deflection of the steel strip until after it hds passed
through the bonding rolls. In practice, and as iltustrated
herein, it is preferred to mount the bonding rolls togethéi
with the supply rolls 26, 27 upon a movable ¢arriage 40
by which the éntire assemibly may be bodily moved into
a position to one side of the exit rolls 24 leading from
the galvanizing bath 13 to thus expose the entire gal-
vanizing bath and to afford dccess thereto. . Preferably,
the entire assembly is also mounted to permit: it to be
moved vertically toward and from the galvanizing bath,
and these results may bé accomplishied as heteih shown
by mounting the framework upon which the bonding rolls
and associated parts are assembled, upon two uprights
42, 44 to be elevated by hydraulic or other means and
also to permit the entire assembly to be dropped down
when suich pressure is withdrawn or fowéred. As herein
shown, the entire assembly is movably mounted ipon tails
30 to permit the entire assembly t¢ be moved Iaterally
as described. .

During the withdrawal and travel of the asbestos felt
layers from the supply rolls 26, 27, it is necessary for
best operation to preheat such felts in order to remove all
moisture and also preferably most of the binding and
organic material in the felt. Such procedure is necessary
first to produce a moisture-free felt which will not blister
when it comes in contact with the coated steel, and
secondly, to give a more or less porous felt which will be
best suitable for saturation in the successive steps of opera-
tion, as will be described. For this purpose various types
of heating devices may be employed, herein shown as a
series of gas burners 50, so located that the gas flame
impinges on the surfaces of the asbestos felt which are
to come in immediate contact with the zinc or similar
coating upon the steel strip during the passage of the
coated steel and felt between the bonding rolls 25. It
is important that the gas burners be located to direct the
flame in this manner because if the heating were to be
directed against the opposite side of the felt, small quanti-
ties of volatile material would remain on the surface of
the asbestos felt which is to come in contact with the zinc
or other coating and such a procedure would result in
blistering due to the rapid volatilization of such con-
stituents under the heat contained in the coated steel.

In passing through the bonding rolls 25, the zinc coat-
ing on the steel is forced into the interstices of the
asbestos felt and simultaneously, at least in part, solidifies
due to removal of the heat from the assembly of felt and
steel, and as the steel strip issues from the exit side of
the bonding rolls, the asbestos felt is firmly attached to
the strip of steel. In the bonding operation, it is de-
sirable to employ asbestos felt somewhat wider than the
strip steel used, so as to compensate for any slight lateral
travel of the strip or of the asbestos felt. Therefore, the
assembly issuing from the bonding rolls has an excess of
felt extending beyond the lateral edges of the steel strip.
This excess material must be removed from the strip,
preferably before the strip is impregnated with asphalt
or other impregnant. In order to accomplish this re-
moval, the sheet is carried up through the conveyor
where the trimmer device 58 is installed.  As herein
shown, this device consists of two grinding wheels 59, 60.
The upper wheel 59 grinds off the excess of the upper
felt, and the bottom wheel grinds off the excess of the
bottom feit. The springs 64 are adjusted in such a way
that the grinding wheels aways follows the strip edges
even when the strip tends to move in lateral directions.
By creating V shapes on both edges of the passing strip
assembly the wheels hold the strip closed by the two bot-
toms of the V’s and do not allow it to move in vertical
direction.” The wheels may be made from regular Car-
borundum or from special steel and may be of cylindri-
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76

¢al form ds indicated: As the gtinding Speration crefites
asbestos dust, an exhaust system is preferably provided to
remove the dust to' an accimblator. o

The ttimming operation. has to remove not only tlie
excess felt but also the exeess ziné which is squeezed
from the surfdces of the steel and accumiilates af the
edges of the strip during the bonding procéss. There-
fore; the trimming device should be-installed near the
bonding rolls in order to grind off the zine excéss when
the zinc is not teo hard but still in the mere or less plastic
state. - After the tritaming of the excess felt and zin¢; the
product is saturated in asphalt or other waterproofing
impregnant. ‘

As described in U. S. Patent No. 2,073;334, the satu-
rating operation is preferably carried out in a single pass
through a saturating tank 70. While such a: procedure
results in a partial saturation of the asbestos-covered
strip; the saturatien is far from complete; and in order to
achieve complete staturation, it has been found that the
asbestos-covered strip must. be passed through a satu-
rating. tank having more than one set of squeeze rolls
72. As indicated, the strip passes beneath the surface of
the liquid asphalt at (a) and then passes through the first
set of squeeze rolls 72 which remove the excess of asphalt
on the surface of the asbestos-covered sheet, and then
the sheet passes through a second dip at (b), followed
by a second set of squeeze rolls 74 which again remove
a large part of the excess asphalt on the surface of the
asbestos felt. A final pass through a set of hot rolls at
76 smooths out and makes more uniform the entire ap-
pearance and surface of the saturated asbestos on the
steel. By such a procedure, it has been possible to build
up the saturation of the asbestos felt from about 25%
to a maximum of about 40%. That is to say, the
asbestos felt, by successive dippings, in more or less com-
pletely saturated rather than left in a partially saturated
condition. The problem of saturation is more difficult
than the saturation of ordinary felt since, in the satu-
ration of felt, the saturation takes place from both sides
of the felt surface, whereas in this procedure all satura-
tion must be from one side of the felt only, since a
metal sheet separates the two layers of felt bonded to
the surfaces of the steel. A further improvement in the
saturation process is that the saturating tank is mounted
to be movable. Its location depends on the speed and
gauge of the strip. Furthermore, due to its special shape,
the level of the asphalt contained in the tank can be
regulated thus permitting the operator to regulate the
saturation time and obtaining a dry preduct. By these
improvements, in the design of the saturating tank, the
casy and quick adjustments. of the saturating process is
achieved, and when the facors such as temperature of
asphalt, distance from bonding rolls and level of asphalt
are synchronized with the gauge of the passing strip, the
saturation process reaches practically the maximum of
efficiency.

Subsequent to the saturating operation, the strip  is
permitted to continue its travel due to the action of the
pinching rolls 80 to the shear 85 where is can be cut to
the desirable lengths and loaded on the buggy 86 or the
strip. may be conveyed to the recoiler machine 88 which
is equipped with a cut-off device 90 as used in standard
practice and which is preceded by several idling rolls 92
to permit handling of the continuous passage of the strip
through the complete line of manufacture. The above-
described operation results' in the manufacture  of
asbestos-protected strip in coil form in which. the asbestos
is saturated with asphalt or other suitable impregnating
material. This product may .then be uncoiled, passed
through a roller leveler, cut to length and provided with
a weatherprof coating as previously disclosed in U. S.
Patent No. 2,073,334,

This application-is a division of my application Serial
No. 97,246, filed June 4, 1949,
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Having thus described the invention, what is claimed
is:

1. In a method for producing a building sheet, the steps
of passing a sheet of core metal through a bath of molten
non-corrodible metal and upwardly out of said bath in
a substantially vertical straight-line direction:to carry a
substantial film of flowable molten metal therewith on the
surfaces of said core sheet, moving said sheet in said direc-
tion, without substantial deviation therefrom, and simul-
tancously and continuously directing and- horizontally
pressing- a- sheet of fibrous material against each said
surface of said core sheet and into said molten metal
at a predetermined station along the vertical straight-
line path of travel of said core sheet, and controlling the
temperature of the coating of molten metal adhering to
the core sheet to maintain it in a flowable condition be-
tween said bath and said station whereby molten metal
squeezed from said film by said sheet pressing step flows
along said film directly to said bath, along both sides of
said metal core sheet. - -

2. In a method of producing a building sheet, the steps
of passing a sheet of core metal through a bath of molten
non-corrodible metal and upwardly out of said bath in a
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substantially vertical straight line direction, to carry a film
of molten metal therewith on the surfaces of said core
sheet, moving said core sheet in said direction, without
substantial deviation therefrom, simultaneocusly and con-
tinuously directing and horizontally pressing a sheet of
fibrous material against each of said surfaces of said core
sheet and into said molten metal at a predetermined sta-
tion along the vertical straight line path ‘of travel of said
core sheet, and controlling the temperature of the atmos-
phere surrounding said path between said bath and said
station to thereby regulate the temperature of said molten
metal between said bath and said station.
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