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This invention relates to a method of and to 
apparatus for producing a protected metal 
article. - 

The object of theinvention isto provide novel 
and improved methods of and apparatus for 
producing protected metal.articles forming the 
subject matter of my United States Patent No. 
2.073.334,dated March 9,1937,and with which 
superior protected metal articles may be pro 
duced in an economical,rapid and eficient 
?1ammer? 
With this general object in view and Such 

others as may hereinafter appear,the invention 
consists in the method of making the protected 
metal article,in the apparatus for making the 
?rotected metal article,and in the various 
structures,arrangements and combinations of 
parts hereinafter described and particularly de? 
fined in the claims at the end of this specifi? 
Cation. 

In the drawings,Fig. 1 is a diagrammatic 
view in Side elevation 0f the present apparatus 
for producing protected metal sheets; Fig.2 is 
a Sectional detail of the protected metal sheet 
Troduced by the apparatus of Fig. 1,and Fig.3 
is a detail in front elevation iliustrating the 
mechanism for trimming the edge portiOnS Of 
the protected metal Sheets, - 
Ingeneral,the present protected metal article 

comprises a metal article 10,preferably an iron 
or steel sheet having layers,12 of fibrous ma 
teriai,preferably asbest0s paper or felt,seCured 
to at least one and preferably to both of the 
opposite surfaces thereof by an interposed layer 
of metal adhesive 14. The metal adhesive 14 
preferably completely envelops the metal sheet 
19 and may comprise a non-corrodible metal 
such as zinc,tin,Cadmium,1ead or other non 
corrodible metal or alloy,and the metal ad 
hesive is alloyed to the metal sheet 10.and Keyed 
or anchored to the fibers comprising the fibrous 
1ayer 12. In practice the fibrous layers may be 
saturated With a Suitable impregnant Compris 
ing preferably a bituminous COmposition such as 
asphalt or resinous material or the like,or with 
any of the other commercialimpregnants which 
have been or may be found Suitable for use for 
impregnating such fibrous layers,and if desired, 
the protected metal article thus far deScribed 
may be further protected by an outer Weather 
proofing Coating 16 Which may COmprise any 
desired composition of bituminous material, 
Weather resisting reSins,or reSinous COmposi 
tions,and in practice a bituminous Composition 
including cottonseedpitch and asphalt has been 
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2 
found to posSess the deSired Weather resistance 
and durability. 
The apparatus and method for producing pro 

tected metal Sheets illustrated in my Patent No. 
2.073,334,above referred t0,and the Commercial 
process heretOfore employed in the production 
of Such protected metal sheets have Contemplat 
ed the paSSage of Successive steel Sheets through 
a galvanizing bath,and as the Sheets leave the 
bath they are conducted upwardly between a 
pair of exit rolls and are then immediately 
conducted in a direction Substantially at right 
angles to the direction at Which the Sheet leaves 
the bath,In other words,as the metal sheets 
leave the galvanizing bath they are paSSing in 
a general Vertical direction and the Course of 
travel Of the Sheets is then deflected to a hori 
Zontal direction as the Sheets paSS between the 
bonding rolls by which the fibrous layers are 
rolled onto the galvanizing Coating before the 
latter has become Solidified as illustrated in said 
patent. Experience has demonstrated that this 
method of manufacturing the protected metal 
sheets introduces Several dificulties and the 
present invention Seeks among other things to 
provide a method and apparatus wherein these 
dificulties may be avoided,The following in 
dicates SOme of these dificulties. 
BeCause of the Size and bulk of the bonding 

rolls and other associated equipment and Sup 
porting structure,it had been found necessary 
in practice to locate the bonding rolls Several 
feet away from the exit rolls of the galvanizing 
bath,With the result that mechanical guiding 
meChanism had to be provided for conducting 
the Sheet from the galvanizing bath to the bond 
ing rolls,particularly as the direction of travel 
of the metal Sheets in paSSing from the galvaniz 
ing bath to the bonding rolls had to be altered 
substantially 90°. It Was found that the guid 
ing mechanism Scored the underside of the 
freshly applied galvanized Surface of the sheet 
So that the mobile zinc c0ating was abraided 
and marked by COntaCt With the guiding mecha 
nism and as a reSult the uniformity of the zinc 
coating on the under surface of the steel sheet 
being proceSSed Was destroyed. This lack of 
uniformity tended to produce lack of adhesion 
betWeen the fibrous Sheet and the under sur 
face of the Steel Sheet at the points where the 
marking had ocCurred. 
Another dificulty eXperienced in the practical 

operation of the apparatus shown in my patent 
above referred t0,aroSe from the fact that the 
Slight eXCeSS of Zinc Was rolled of the end of 
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the galvanized sheet by the bonding rolls when 
the end of the sheet reached the nip of the rolls. 
This zinc Was deposited in Small masses upOn 
the adjaCent Surface of the felt being fed OVer 
the lower bonding roll and permeated the felt 
1ayer during the bonding operation,and formed 
in drops upon the outer Surface of the felt layer 
thus bonded to the underside of the steel Sheet, 
in many inStances dropping down onto the fi 
brous COVering Which Was usually USed to COVer 
the loWer b0nding roll,This takes places While 
the zinc is in a molten or fiuid condition,and 
after this eXCeSS ZinC Which finds its Way Onto 
the loWer bonding roll and solidifies,it is then 
forCed by the bonding rolls into the Surface of 
the SuCCeeding portions of the fibrous felt dur 
ing the COntinued Operation of the apparatus, 
rupturing the felt and at the Same jme pox 
marking the Surface of the loWer bonding roll. 
COntinued Operation OVer a period of time pro 
duCed Such indentationsin the bonding rollsthat 
preSSure of the bonding rolls aCrOSS the Width 
of the protected metal sheet being produced as 
it passed through the bonding rolls became no 
10nger uniform,but Was localized at the high 
points of the irregular Surface of the rolls,pro 
ducing areas Over the Surface of the protected 
metal Sheet where biistering 0CCurred dUe to the 
defective bonding because of the uneven pres 
Sures prOduCed. In addition,the depressed por 
tions reSulting in the bonding roll because of 
the p0X-marks,produced areaS of low presSure 
reSUlting in blistering between the felt and the 
galvanizing Coating due to lack of proper bond 
ing preSSure at such points. 
Another dificulty eXperienced with the fore 

going apparatus is the production of an in 
equality in the density or amount of metal Coat 
ing,SuCh aS galvanizing Coating,upon the bot 
tOm and top Sides of the steel Sheet. This re 
SultS primarily from the fact that as the metal 
Sheet leaves the Coating bath its direction of 
traVel is Changed about 90° so that during the 
bOnding Of the fibrous sheets thereto the metal 
Sheet aSSumes an arc or a curve creating the in- 4 
equality 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 uniforinly bonded to the steel Sheet than 
is the fibrous sheet secured to the 1ower surface 
thereOf. While the various operational dificul 
ties above Set forth detract to some extent from 
the most eficient operation of the apparatus re 
ferred to,nevertheless the apparatus has proven 
to be Commercialy operative and large quanti 
? Of the product produced thereby have been 
Sold. 
In aCCOrdance with the present invention a 

nOre uniformly and more perfectly bonded pro 
tected metal sheet of the character described 
may be produced by disposing the bonding roils 
abOVe the galvanizing bath in substantial align 
ment With the path of travel of the metal sheet 
as the latter leaves the bath so that the sheet 
Continues to travel in substantialy a straight 
Path until and during its passage through the 
bonding rolls,Preferably the bonding rolls are 
disp0Sed above the galvanizing bath so that the 
metal Sheet asitemerges from the bath,travels 
in a vertical direction. This enables any ex 
CeSS 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 
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4 
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 Op? 
eration is performed as the Sheet traVels be 
tWeen the bonding rols, contributes to mOst ef 
ficient bOnding. 
The temperature of the Coating of ZinC UpOn 

the galvanized metal Sheet during the period of 
time the sheet is travelling from the p0int 
Where it emerges from the galvanizing bath t0 
the point Where it passes betWeen the bonding 
rolls may be regulated in various WayS. In the 
preferred method and apparatus provision iS 
made for adjusting the bonding rolls vertically 
to Shorten Or lengthen the distance 0f 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 prede 

The temperature range at 
which bonding takes place may be elevated or 
lowered by Shortening or lengthening SuCh diS 
tance as the CaSe may be,This adjustment Of 
the bonding rolls toWard and from the bath 
may be efected manaully by mounting the rolls 
On Vertical SlideS and adjustably Clamping the 
Slide8 in diferent positions CorreSponding t0 
the desited position of the rolls,In Some in 
StanCes f may prefer to provide aut0matic 
meChanism COntrolled by the temperature of 
the Coating bath for automatically adjusting the 
Vertical p0Sition 0f the bonding rols. in S0mG 
inStances I may prefer to maintain the bonding 
rOls in a fiXed p0Sition and to utilize auxiliary 
heating means for prowiding a COntrolled and 
heated atmOSphere through Which the C0ated 
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 important 
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 stee1 
COre Sheet may be Satisfactorily and most eco 
nomiCally Weather-proofed, 

I prefer to employ one or more of the fore 
going methods of Controlling the temperature 
of the metal adhesive Coating on the Sheet as 
deSCribed in order that the Continuous operation 
0f the machine may not be interrupted,Stopped, 
or slowed down,in order to compensate for any 
WariationS 0CCurring in the procesS. For eX 
ample,when the apparatus embodies a galvan 
izing bath,if fresh Zinc is added to the bath, 
quite naturally the zinc bath Will drop SOme 
What in temperature. This drop in tempera 
ture of the bath may be rapidly ofset by a 
movement of the rolls closer to the surface of 
the zinC C0ating bath. Likewise,if during the 
process a diferent gauge or strip steel or sheet 
Steel Were to be processed,the bonding rolis 
Would be moved somewhat nearer or farther 
aWay frOm the bath,depending upon the heat 
balance Which resulted in the steel strip. 

?t i8 a fact that during Solidificati0n of the 
molten zinc Coating upon the metal sheet,after 
paSSage ofthe sheet through the bath,the coat 
ing paSSes through a So-called "mushy" stage 
due to the presence of Small.impurities. For 
mOSt efective results,the bonding operation 
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should take place at a temperature reasonably 
near,but above,this mushy stage,It has been 
found that Sheet Steel of various gauges When 
heated in the galvanizing bath at 850° F. and 
rem0ved therefrom,have ontheir Surface a liquid 
Zinc Coating which Solidifies When exposed t0 the 
air after Warying 1engths of time,depending upOn 
the gauge of the steel. For example,26 gauge 
steel So treated results on exposure to room tem 
perature in a Solidification of the zinc in ten 
Sec0nds; whereaS 18 gauge steel upon C00ling 
under Similar Conditions for thirty second8 has 
a,zinc Surface which is SOlid. It Can therefore 
be Seen that a Change ofgauge,a change of air 
temperature Surrounding the steel Strip coming 
from the galvanizing bath,fiuctuations in the 
Speed 0f traVel of the steelstrip,and fuctuations 
in the temperature of the galvanizing bath all 
have a distinct bearing On the relative 10cation 
0f the bonding rollsto the bath to assurethe most 
eficient position 0fthe rollsat which the bonding 
operation should be carried out. With properiy 
designed bonding rolls Which can be rapidly ad 
justed in height above the galvanizing 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 appara 
tus 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 
43 contained within the galvanizing tank or pot 
150rindividual 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 stee1 and in any 
eWent the individual Sheets or the continuous 
Strip are paSSed under bottom rolls 23 1ocated 
below the level of the moltenzinc,1ead or other 
metal in the bath and frOn Which the SheetS Or 
strip are caused to emerge by driven exit roils 
241ocated above the bottom rols 23 and prefer 
ably arranged Side by Side SO a8 to permit the 
coated steel sheet or strip to emerge in a vertical 
direction from the bath,The design,combina 
tionand location of the various rolls for handling 
the Steel Sheets or strip in and from the bath 
may depend Up0n the type Of galvanizing proceSS 
used and particularly upon the preSence or ab 
SenCe 0f a flux. 
In the eVent that the galvanizing Coating bath 

is Operated with a flux,it is preferred to provide 
an exhaust System including hoods 33 connected 
to an exhaust fan 32 for draWing of any fumes 
from the flux or if desired,Suitable Shieiding 
members 34 may be interposed between the gal 
Vanizing bath {3 and the bonding roisindicated 
generaly at 25,in order to prevent the volatiiz 
ing flux from depositing excessively on the gal 
vanized Sheet or upon the fibrous layers to be 
bonded thereto as in either caSe the deposited 
fiux When contacting the hot Coated steel pre 
vents 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 2? around Which the asbest0s felt 
Or other fibrous layers are Caused to paSS fron 
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 Substantialy horizontal position such as to 
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6 
permit the steel sheet after it has left the exit 
rolls24 from the galvanizing bath 13t0 paSS in a 
straight path and to aVoid any Substantial deflec? 
tion 0f the steel strip until after it has paSSed 
through the b0nding rolls,In practice and as 
illustrated herein it is preferred t0 mount the 
b0nding rolls t0gether With the Supply rols 26, 
2T Upon a mOVable Carriage 40 by Which the en? 
tire aSSembly may be bodily moved int0 a position 
to One Side of the exit rols 241eading from the 
galVanizing bath 13 to thus expose the entire 
galvanizing bath and t0 aford acceSS theret0. 
Preferably the entire aSSembly is als0 mounted 
to permit it t0 be moved vertically toWard and 
from thegalvanizing bath and these results may 
be aCComplished as herein Shown by mounting 
the framework upon which the bonding rolls and 
aSS0ciated parts are aSSembled,upOn two up 
rights 42,44 to be elevated by hydraulic or other 
means and also to permit the entire aSSembly 
to be dropped down When Such preSSure is With 
draWn or 10Wered,AS herein Shown,the entire 
aSSembly is movably mounted upon rails 3{ to 
permit the entire aSSembly t0 be moved 1aterally 
as deScribed. 
During the WithdraWal and travel of the as 

best0s felt iayers from the supply rolls 26,27,it 
is neCeSSary for best operation t0 preheat Such 
felts in order to remove all moisture and also 
preferably most of the binding and organic ma 
terial in the feit,Such procedure is necessary 
first to pr0duce a moisture free felt Which will 
not blister when it comes in contact with the 
COated Steel and Secondly to give a more or 
1eSS porous felt Which Wil? be best suitable for 
Saturation in the successive steps of operation, 
aS Will be deSCribed. For this purpose Warious 
types 0f heating devices may be employed,herein 
Shown as a Series of gas burners ??,so located 
that the gas fame 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 im 
portant that the gas burners be located to direct 
the flame in this manner because if the heating 
Were to be directed against the opp0site side of 
the felt,Small quantities of volatile material 
WOuld remain on the Surface of the abestos felt 
which isto Come in contact With thezinc Orother 
COating and Such a procedure Would result in 
blistering due to the rapid volatilization of such 
COnstituents under·the heat contained in the 
C0ated Steel, 
In paSSing thrOugh the bonding rolls 25,the 

Zinc c0ating on the steel is forced int0 the inter 
Stices of the a8bestos felt and simultaneously,at 
1east in part,80lidifies due to remoyal of the heat 
from the aSSembly of felt and stee? and,as the 
Steel Strip iSSUes from the exit side of the bond 
ing rolls,the asbestOS felt is firmly attached to 
the Strip of steel,In the bonding operation,it is 
desirable to employasbestos 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 rols has an excess of felt ex 
tending beyondthe lateraledges ofthesteelstrip. 
This eXCeSS material must be removed from the 
Strip,preferably before the strip is impregnated 
With aSphalt or Other impregnant. Tn order to 
accomplish this removal,the sheet is carried up 
thrOugh the Conveyor where the trimmer device 
58isinstalled,As hereinshown,this device con 
sists of two grinding wheels 59,60,The upper 
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whee159 gtinds of the excess of the upper felt 
and the bottom wheel grinds of the exCeSS Cf 
the bottom felt. The Springs 6? are adjuSted in 
such a Way that the grinding wheels a?wayS foi? 
1ow the strip edges even When the strip tends to 
move in 1ateral directions. By creating V ShapeS 
on both edges of the passing strip a8Sembly the 
wheels hold the strip closed by the tWO b0ttOmS 
of the V's and do not allow it to mOVe in VertiCal 
direction,The wheels may be made from reguíar 
Carborundum or from Special steel and may be 
of Cylindrical formas indicated. AS the grinding 
operation creates asbestos dust,an eXhaust SyS 
temis preferably provided to remove the dust to 
an accumulator. 
The trimming operation hasto remove n0? Only 

the eXCess felt bU?alSO the exceSS Zinc Which is 
Squeezed from the Surfaces of the Steel and &C? 
cumulates at the edges of the strip during the 
bonding proceSS. Therefore the trimming device 
should be installed near the b0nding TOlS in 
order to grind of the zinc excess when the zine 
is nottoo hard but still in the more or leSS plastic 
State.,After the trimming of the exCeSS felt and 
zinc,the product is saturated in aSphalt or Other 
Waterproofing impregnant. 
As described in U.S. Patent No.2.073,334,the 

Saturating operationis preferably Carried Outin a 
Single paSS through a Saturating tank ??. While 
Such a procedure reSults in a partial SaturatiOn 
of the asbestos covered strip,the Satüration is 
far from C0mplete and,in 0rder to aChieve Com 
plete Saturation,it has been found that the as 
8estos covered strip must be paSSed through 8 
Saturating tank haVing more than One Set Of 
Squeeze rolis 72,As indicated,the Strip passes 
beneath the surface of the liquid aSphait at (d) 
and then passes through the first Set of Squeeze 
rolis ? 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),folowed by a Second Set of squeeze rols f? 
Which again remOVe a large part Of the eXCeS8 
aSphalt on the Surface of the asbest08 feit. A 
final paSS througha Set 0f hot roll8 at 6 Sm00thS 
Cut and makes more Uniform the entire appear? 
ance and Surface Of the Saturated aSbeStOS On 
the steel. By Such a procedure,it ha8 be3n p0S? 
sibie to build up the Saturation 0f the aSbestOS 
felt from about 25% to a maximum Gf about 40%. 
That is to Say,the aSbestOS feit,by SuCCesSiVe 
dippings,is more or leSS C0mpletely S3turated 
rather than left in a partially Saturated COndi? 
tion. The problem Of Saturation is mOre dificult 
than the Saturation of Ordinary felt Since,in the 
SaturatiOn Of felt,the SaturatiOn taKe8 place frOrn 
both Sides of the felt Surface,whereas in this 
procedure all Saturation must be from One Side 
Qf the feit oniy,since a metai Sheet separates 
the tw0 layers of felt bonded tQ the Surfaces Of 
the steel. Afurtherimprovement in the satura 
tion processisthat the Saturating tankis IQOunt 
ed to be mOVable. Its 10CatiOn depends Gh he 
Speed and gauge 0f the strip. ?urthermore,due 
tC itS Special Shape,the leve Of the aSphait COn? 
tained in the tank can be regulated thus per 
mitting the Operator to regulate the SaturatiCn 
time and Obtaining a dry product. By these 
imprOVementS,in the design of the Saturating 
tank,the easy and quick adjustments of the 
Saturating proceSS is achieved and When the faC 
t0rs Such as temperatUre of aSphalt,distanCe 
frOm b0nding rols and level of asphalt are Syn 
Chronized With the gauge of the pasSing Strip, 
the Saturation proceSS reaches practically the 
maximum of eficiency. 
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8 
Subsequent to the saturating operation,the 

strip is permitted to continue its travel due t0 
the action of the pinching rols 80 to the Shear 
85 whereit can becut to the desirable lengths 
and loaded on the buggy 86 or the Strip may be 
Conveyed to the recoiler maChine 83 Which iS 
equipped with a cut-of device 9? as used in 
Standard praCtiCe and WhiChis preCeded by SeV 
eral idling rolis 92 to permit handling Of the 
COntinuOus paSSage of the Strip thrOugh the COm 
plete line of manufacture. The above deSCribed 
operation reSultS in the manufacture Of aSbest0S 
protected Strip in Coil form in Which the aS 
bestos is Saturated With aSphalt or other Suitable 
impregnating material,This produCt may then be 
unCOiled,paSSed through a roller leveler,Cut tO 
1ength and provided With a Weather pr00f C0ating 
as previously disclosed in U. S. Patent No. 
2.073.334. 
While the preferred embodiment of the in 

Vention has been herein illustrated and deSCribed, 
it Will be understood that the invention may be 
embodied in other forms Within the Scope of the 
folloWing Claims. 
Having thus described the invention,what is 

Claimed is; 
1. In apparatus for producing a building Sheet 

Of the Character having a metal core Sheet,and 
fibrous layers covering the Surfaces of the core 
sheet and Secured thereto by thin layers of non 
corrodible metal adhesive alloyed to the Surfaces 
Of the metal c0re Sheet and Keyed to ?he fibrous 
iayerS,in Combination,a receptaCle for a bath 
of molten metal adhesive,means for conducting 
a metal COre Sheet through the bath to COat the 
metal Core Sheet With a layer of the molten metal 
adheSive,and meanS for COnducting the metal 
COre Sheet from the bath in a Substantialiy Ver? 
tical direction,a pair of bonding rolls arranged 
Side by side with their axe8 in Substantially the 
Same horizontal plane disposed directly above 
the point at WhiCh the Sheet emerges from the 
bath in a position to permit the Core Sheet to 
traVel in a SubStantially Straight path from the 
bath through the bonding rolls,and means for 
Supplying fibrous Sheet8 to the bonding rols to 
be pressed thereby into the freshly applied and 
molten metal adhesive COating On each Side of 
the metal Core Sheet,and means mOünting Said 
bonding rolls for movement generally along Said 
Straight path tOWard and aWay from Said re 
ceptacle for controlling the temperature at which 
Said metal adhesive enters betWeen Said bonding 
rolls. 

2. In apparatus for produCing a building Sheet 
of the character having a metal core sheet,and 
fibrous layers Covering the Surfaces of the Core 
sheet and Secured thereto by thin iayers of non 
Corrodible metal adhesive alloyed to the Surfaces 
of the metal Core Sheet and Keyed to the fibrous 
layers,in Combination,a receptaCle containing 
a bath of molten metal adhesive,means for Con 
ducting a metal Core Sheet through the bath and 
then Conducting the metal core Sheet from the 
bath,a pair of bonding rolls disposed above the 
bath of metal adhesive and with the bight of 
the bonding rolls lying in the plane of travel of 
the Sheet as it emerges from the bath to permit 
the paSSage of the metal Core Sheet through 
the b0nding rolls without substantial defection 
from the direCtion in Which it is travelling as it 
emerges from the bath,and means for supplying 
fibrous Sheets to the bonding rolls to be pressed 
therebyintothefreshlyappliedandmoltenmetal 
adhesive coating on each side of the metal core 
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sheet,and means responsive to the temperature 
of the bath of metal adhesive for automatically 
moving the bonding rolls toward the bath when 
the latter drops below a predetermined tempera? 
ture and for raising the b0nding rolls from the 
bath When the temperature exCeeds Said pre 
determined temperature. 
3,In apparatus for producing a building Sheet 

of the Character having a metal COre Sheet,and 
fibrous layers covering the Surfaces of the Core 
Sheet and Secured thereto by thin layers of non 
Corrodible metal adhesive alloyed to the Surfaces 
of the metal Core Sheet and keyed to the fibrous 
1ayers,in combination,a receptacle Containing a 
bath of molten metal adhesive, means for con 
ducting a metal core Sheet through the bath and 
?hen for Conducting the metal Core Sheet from 
the bath,a pair of bonding rols disposed above 
the bath of metal adhesive and With the bight 
of the bonding rolls lying in the plane of travel 
of the Sheet asitemerges from the bath to permit 
the paSSage of the metal core sheet through the 
bonding rolls withoutsubstantial defiection from 
the direction in Whichit istraveling asit emerges 
from ?he bath,and means for Supplying fibrous 
Sheets to the bonding rollsto be preSSed thereby 
into the freshly applied and molten metal ad 
hesive Coating on each Side of the metal core 
Sheet,heating means for Creating a heating zone 
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through Which the sheet is Caused to paSS in 
passing from the metal adhesive bath to the 
bonding rolls,and autOmatic means for Con 
trolling the temperature of the heating ZOne in 
reSponse to Wariations in the temperature of the 
bath. 
4,Apparatusas definedin claim 1 Whereinsaid 

1ast named means comprises means mounting 
Said bonding rolls for movement aS a unit gen 
erally along Said straight path tOWard and from 
Said receptacle whereby to Control the time Said 
molten metal adhesive is expoSed to the Sur? 
rounding atmosphere. 

ALDEN W. COFFMAN. 
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