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UNITED sTATEs PATENT oFFIcE 
2.019,474 

METHOD OF PRODUCING COMP0SITE 
SHEETs 

Claude B. Bailey,Wyandotte,Mich.,assignor to 
MeCord Radiator & Mfg. Co.,Detroit, Mich.,a 
corporation of Maine 

Application August 24,1931,Serial No.558,856 
1 Claim? 

This invention relates to a method and appa 
ratus for making composite sheets for gasket, 
packing and other purposes. 
The CompoSite sheet to which my invention 

is appliCable is composed of 1ayers of non-me 
tallic and metallic Sheet material,such as as 
bestOS and Steel,with prongs or projectionsstruck 
Out of the metal layer orlayersand extendinginto 
or embedded in the non-metalic layers for se 
Curing or anchoring the layers together in co 
extensive and overlapping relation. - 
The main Object of the invention isto provide 

an improved method and apparatus whereby the 
layers making up the composite sheet may be fed 
into the aSSembled relation desired froma source 
of Supply and then be pressed together at the 
preSSure required for their intimate connection 
in One Continuous and uninterrupted operation, 
Which may be folowed by any desired other op 
efatiOnS,as by rolling the produced sheet into 
reel Or roll form for future use or by feeding the 
Sheet directly into a press for blanking or cut 
ting gaskets of the desired Size andshape there 
from. 
Another object of the inventionis to have the 

prong Dr0ducing Operation precede the Iayer 
pressing Operation in such manner that the com 
posite Sheet may be produced fromstart to finish 
in one continuous and uninterrupted operation. 
A further object of the inventionisto press the 

1ayers together by a rolling action,as by the use 
0f preSSure rolls,which not only enables consid 
erable preSSure to be applied on the 1ayers for 
forcing them together into intimate contact,but 
establiShes the feed for the apparatus by drawing 
the layers into the rolls and moving the formed 
Sheet therefrom? - 

A further object of the inventionis to éoat the 
Sheet as it is formed with graphite or other ma 
terial which wil prevent the outer surfaces of 
the Sheet from adhering together when rolled 
into reel form or when clamped between joint 
forming members? • 
Theinventionalsorelatestothecutters,spacers 

and Strippers of the prong producing part of the 
apparatus,and consists further in the matters 
hereinafter deScribed and claimed, 
In the accompanying drawings? 
Fig,1 is a diagrammatic view of the apparatus 

for carrying out the method of my invention; 
Fig.2 is an enlarged longitudinalsectional view 

of the layer guide and Separator employed in the 
3pparatus; 
Fig?3 is a perspective view,with one of the 

1ayers broken away,of the composite sheet pro 

(Cl?154—2) 
gucedbythe apparatus andmethodofmyinven 
tion; 
Fig.4 iliustrates the action of one of the CutterS 

in that part of the apparatus where prongs are 
provided on the metal layer; ? 

Fig. 5 is a longitudinal Sectional wiew taken 
on line 5?5 of Fig.4; - 
Fig,6 is a Similar Sectional,view illustrating 

how the metal layer is supported while being 
provided with prongs; 

Fig. 7 is a top plane view of a group of Strip? 
pers to be hereinafter deScribed; 
Fig.8 is a view of the strippers taken on line 

8?8 of Fig,7; 
Fig.9isa perspective view of one ofthe strip- 15 

pers; and 
Fig.10is a diagrammatic view of a form offeed 

to be hereinafter described? 
The composite sheet of Fig.3 produced by the 

method and apparatus of my invention Comprises 20 
three layers,two outer layers 4,1 of non-metallic 
sheet material,such as asbestOS,and an inter? 
mediate layer 2 of sheet metal,Such as Sheet Steel? 
The 1ayers are co-extensive,overlap and are an- - 
chored or secured together by prongs 0r pro- 25 
jections 3,3 struck out of the metal layer eX? 
tending into the non-metallic layers. The prongs 
3 are 1ong enough to have their outer ends bent 
into clinching relation with the non-metallic 
1ayers when the layers are pressed together in 30 
the production of the composite sheet. The outer 
1ayers 1 being of yieldable material provide the 
cushion and seal required for the sheet when 
used forgasket and packingpurpoSeS. MoreOWer, 
the layers-1 being of asbestOS,enables the Sheet 85 
to pack points subject to high temperatures,8S 
encountered in the automutive and steam fields. 
In place of asbestos,any other packing material 
of a yieldable and refractory nature may be USed. 
The metal Iayer2 being of steel has the strength 40? 
required to support the sheet even though of 
thin gauge. MoreOver,Steel enables the prongs 
3 struck out from the metal layer to have sufi 
cient strength aná rigidity to penetrate the pack 
ing layers without ccllapsing when the layers are 48 
forced together into intimate contact by a high 
pressure when making the completed sheet. In 
stead of three layers,the Sheet may be made of 
a greater number of layers by merely adjusting 
and arranging those instrumentalities of the ap-50 
paratus to acC0mmodate the number of layers 
required forthe sheet to be produced? 
Asshown inFig.1,the instrumentalities of the 

apparatus for producing the composite sheet,are 
arranged in such order that the prong provided 88 
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metal layer 2 is produced in advance of the ap 
plication thereto of the non-metallic layers 1. 
The instrumentality forproducingthe prong pr0? 
vided meta11ayer2 is indicated by 4. The in 
strumentality for pressing the Several layers of 
thesheettogetherintointimate contactismarked 
5,while the instrumentality for Coating the outer 
sides of the completed sheet with graphite or 
similar material is marked 6. 
Tnstrumentality 4 has a pair of horizontally 

disposed rolls T,8,power driven and arranged 
one above the other on Shafts 9,10,as shown 
in Fig,1,.The rolls aregeared together for ro 
tation in unison and are made up of alternate 
cutters 11 and spacers 12,as shown in Fig,5. 
The cutters H are in the form of discs,keyed to 
the respective shafts 9,10, and have peripheral 
teeth 130f the Shape and Size required to provide 
the prongs3 on the metal layer2. - - 
Theaction of the teethin producing the prongs 

isshown in Fig.4. Asillustrated,a toothonfirst 
contact with the blank metal layer 2 punctures 
the Same at the prong,and displaces the p0rti0n 
of the layer making the prong out of the plane 
of the-layer,as shown at a in Fig,4. As the 
rotation of the Cutter Continues in the direction 
of the arrow in Fig,4,the tooth is projected 
farther through the puncture and finally bends 
the displaced metal into Substantially right an 
gular relation to the layer completing the for 
mation of the prong,as Shown at b in Fig,4. 
At this point,the tooth leaves the layer,having 
completed its prong producing operation,The 
following teeth,each produce a prong,all of 
·which are arranged in a row on the metal layer. 
The cutters of the upper roll T provide prongs 
extending below the layer,while the cutters of 
the lower roll 8 produce prongs extending above 
the layer. Each roll is made up of a multiplicity 
of cutters,to produce a multiplicity of prongS 
on opp0site Sides of the metal layers. This dis 
tributes the prongs over practically the entire 
area of the metal layer and thus provides for 
an effective connection of the layers together 
through the.prOngS. 
The metal layer 2 while being acted on by 

the cuttersissupported by the spacers 12,which 
are also in disc form,being keyed to the reSpeC? 
tive shafts 9,10,to rotate therewith. The man 
ner in which the spacers 12 Support the metal 
1ayer 2 is shown in Fig,6. The cutters are 
omitted from this figure for the purpose of illus? 
tration. The spacers are of such diameter that 
where their peripheral edges are opposed at the 
pass between the rolls,there is a space 14 be? 
tween them to accommodate the metal layer and, 
permit its feed between the rolls. This space is 
substantially equal to the thickness of the metal 
1ayer,so that the latter will not be displaced 
while being operated upon by the teeth of the 
cutters,The teeth of the cutters extend beyond 
the spacers to perforate the layer 2 to produce 
the prongs3 thereon. The spacers 12 are wider 
than the cutters 11,so that separated rows of 
prongs may be produced on the metal layer. The 
spacers are provided with peripheral gT00Wes Or 
channels f5 to receive the teeth on the alined 
cutters 11,as shown in Fig.5. The walls 15,15 
of the grooves extend to the periphery of the 
spacers andsupport the metal layer,as Shown in 
Fig. 6,With the teeth on the cutters fitting 
and filing the grooves 15 on the associated 
spacers,the inner edges of the wals 16 Serve as 
cutting edges for the cutters to shear and not 

tear the metal of the layer 2 along the sides of 
the prongsinproducingthe Same. 
The metal 1ayer 2 in blank or stock form is 

fed into the Space between the rolls 1,8 from 
a suitable Source of Supply located in adWance 5 
of the rolls,as in roll or reel form,marked 11 
in Fig,1. The reel is Supported in front of the 
rols 1,80n bracket arms 188S Shown, 
The instrumentality 5 comprises a padr of hOr? 

izontally dispoSed pressure rolls 19,20 arranged 10 
,one above the other on shafts 21,22,as Shown 
in Fig.1,The prong provided metal layer 2 and 
thepacking layers 1,1 arefed between theserolls 
to be pressed together as shown in Fig,1. The 
1ower rol1 20 is power driven from an electric 15 
motor 23 mounted on the base of the inStrumen" 
tality5. Abelt24 connects a pulley on the arma? 
ture shaft of the motor with a pulley 25 at the 
opposite end of the base of the instrumentality 
5. Pulley 25 drives a gear pinion 26 which is 20 
in constant mesh with a gear wheel 2T. Gear 
whee1 27 drives a,pinion 28 which is in mesh 
with a,gear whee129 fixed to the shaft 22 of 1ow 
er roll 20. Upper roll 19 by means of vertical 
guide-ways30 instandards 31 at the sides of in?25 
strumentality 5 may be set by Screws 32 to fur? 
nish the pressure desired to press the layers to 
gether on passing between the rolls. 
The packing layers 1,1 are fed to the rolls 19, 

20 on opposite sides of the prong provided metal 30 
1ayer 2from a suitable source of Supply,as for 
example,rolls or reels 33,34 of such material 
supportedforrotationin a framework351ocated 
between instrumentalities 4 and 5 as Shown in 
pig.1,The perforated metal layer 2 is pased 35: 
between reels33,34 so that the other layers 1 
may be fed to the rolls 19,20 on opposite Sides 
of the metal1ayer. The several layers are COl 
1ected and guided to the pass between rols 19, 
20 by a fixture 36,which as shown in Fig.2.s40 
divided into three passage?ways 3T,38 and 39. 
The 1atterare arranged one above the other and 
guide the Iayers 1,2 to the rols,yet keeping the 
iayersseparated and apart until they reach the 
biteoftherols With thelayerskept apart.they45 
mayindividuallyweave and stretch,without one 
interfering with the other as preSSure is exerted 
on the Iayers to unite them at the rolls 19,20. 
Considerable pressure is exerted on the layerS aS 
they pass between the rols to bind them tightly 50 
together by intimate contact and to also imbed 
the prongs on the metal layer well in the pack? 
ing layers Under this high pressure the outer 
endsof theprongs are bent overslightlyto clinch 
the packing layers 1 to the metal layer 2,as ln? 55 
dicated at c in Fig.3. - 
The pressing and clinching action described 

@ccurs continuously as the several layers making 
up the sheet are passed between the rols 19,20. 
Due to the fact that the lower roll 20 is power 60 
driven and the rolls press the Several layers tO 
gether with considerable preSSure,the layers are 
drawn into the Space betWeen the rolls by the 
frictional feed on Such layerS. Moreover,this 
feed passes the completed sheet beyond the in-65 
strumentality 5 to the instrumentality 6 where 
the Sheet is c0ated on Opposite Sides with graph 
ite or other paint to prevent the sheet from 
sticking or adhering to similar sheets or to the 
surfaces of the members betweenwhich thesheet 70 
in packing or gasket form is clamped, 
Instrumentality 6 comprises a housing 40 

through Which the composite.sheet is fed 8nd 
contains nozles or sprays 41,41 to coat the op 
positesides of the sheet with graphite or the like,?5 
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The composite sheet passes from the spraying 

device 8 either to a winding apparatus on which 
the Sheet is WOund into roll or reel form for fu? 
ture use orto an automatic press for blanking or 
cutting gaskets from the compOSite Sheet. The 
winding device would include a clutch of a char 
acter to compensate for the variations in the 
size of the roll as the material is reeled. 
The rolls T,8 of the instrumentality ? are 

geared or otherwise connected to the main drive 
of the entire apparatus in order that the feed 
of the Several,layers through the machine will 
be uniform,and thus prevent.the movement of 
one layer at a Speed diferent from that of an 
Other,… 
The method deScribed is entirely fiexible in 

that the entire compOSite Sheet can be made in 
one continuous and uninterrupted Operation, 
with the sheet either wound into reelform orfed 
directly into the blanking machine with which 
the apparatus is uSable, 
To strip the perforated metal layer 2 from the 

teeth of the cutters 11,I provide strippers 42,42 
arranged in Sets above and below the metal layer 
on the delivery Side of the rolls T,8,as shown in 
Fig,4. The strippers are dispoSed between the 
cutters l l and curved edges 43 Conforming to and 
fitting against the peripheral edges of the aSS0ci 
atedSpacers 12,asindicated in Fig.4. The strip?? 
perSare shaped asin Fig.9,and have end portions 
44 which project into the Space between the rolls 
1,8,and guide the metal layer therefrom as the 
teeth 1eave the same. With a stripper 42 at each 
spacer,it is necessary to provide the end portion 
44 of each spacer with a Slot 45 to receive the 
teeth on the cutter co-operating with Such Spacer. 
Should it be deSired to make a composite sheet 

with a metal layer on the outer side of a non? 
metallic layer Such as may be required for SOme 
forms of packing and gaskets,I need Only t0 re 
place the cutting discs of one roll with Spacer 
discs and allow the sheet to be perforated by the 
teeth On the CutterS of the Other roll, - 
While I have Shown but a Single prong for each 

- opening or aperture made in the metal layer by 
the teeth of the cutters,yet,it isto be understood 
that my method may be adjusted to provide two 
prongs,for each opening,as for example,haying 
8 prong at both ends of each opening. This Can 
be accomplished by having the teeth on the Cut 
ting discs twice as far apart and aSSembling one 

3 
disc directly over the opposing one,To makethe 
prongs in one row ofset or in staggered relation 
to the prongs of an adjacent row or rows,the 
cutters are set on their shafts 9,10,with one 
cutter about One half t00th ahead Of the other,5 
Each Spacer 12 instead of being in one piece,8S 
Shown in the draWings,could be made up of three 
pieceS. In thds event,two pieces would form the 
walls 16,16 and the third plece would form the 
bottom of the groove 45, 10 
When making a composite Sheet of more than 

three layers,the feed to the preSSure rolls 19,20, 
willbe asin Fig,10,with a suitableseparator and 
guide fixture or means for the various layers in 
advance of the rols,In Fig,10,the sheet being15 
formed,comprises 5 layers,three packing or 
asbestos layers,1a,1a,ta,and two metal layers 
2a,2a. These layers are arranged with packing 
1ayers on opposite sides of each metal layer. The 
packing layers are fed from rolls d to h,the rolls 20 
c and g being of prong provided metal layers. - 
The method and apparatus of my invention is 

simpleandefectivein operation andenables com 
posite sheets of the character deScribed to be 
readily and easily made, 25 
The details of Construction and arrangement 

of parts shown and described may be variously 
changedand modified without departingfrom the 
spirit and Scope of myinvention,except aspointed 
out in the appended Claim, - 30 

I claim as myinvention: 
The method of producing by a continuous 

process a composite gasket Sheet composed of 
outer 1ayers of heat resistant Cushion Sheet ma 
terial formed 0f diSCrete particles and an lnSert35 
1ayer of sheet metal having tangs thereon,con 
sisting infeeding the cushion layers,from points 
spaced from Said metal layer,towards Said metal 
1ayer initially at a Steep angle whereby the tangs, 
of the metal layer are maintained out of particle-40 
renloving contact with Said cushion layers and 
thereafter passing the cushion layers between 
guiding and Spacing motion damping means, 
meanwhile feeding the metal layertowards a pair 
of preSSure applying devices including a roller,45 
and withdrawing Said cushion 1ayers from sald 
guiding and spacing means only aftersald layers 
have paSSed a plane substantially tangent to sald 
roller and Substantially perpendicular to Sald 
metal layer? - - 50 

CLAUDE B,BAILEY. 
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