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This invention relates generally to the art of fastening 
together metal members and is particularly directed to 
Ward joining together metal roof members. 

It is customary in the construction of certain type roof 
structures, such as on factories and other similar type 
buildings, to provide a sheet metal roof deck supported 
directly upon beams or other supporting members of 
the Toof, the roof deck ordinarily being covered with in 
sulation, tar paper, asphalt or other materials to render 
the roof water and weather tight. The sheet metal roof 
deck is ordinarily made up of a plurality of either over 
lapping or abutting sheet metal panels in a sufficient num 
ber to extend for the entire roof area. These sheet metal 
panels and beams are often secured together by means 
of specially formed fasteners which have added consider 
ably to the cost of the roof and to the cost of the labor 
required for its construction. Further, these fasteners 
have not been satisfactory because of their tendency 
to loosen after use and because they sometimes require 
that accurately positioned holes be punched through the 
panels and beams, and proper register of these holes has 
created a major assembly problem. 

It is, therefore, an object of this invention to provide 
an improved roof deck fastening means whereby the sheet 
metal panels and beams are secured together without re 
quiring pre-punching of the members with holes, so that 
hole registry is not a problem. 

it is another object of the invention to provide an im 
proved roof deck fastening means which does not require 
any separate fasteners but, instead, comprises only de 
formed and interlocked portions between the roof deck 
members themselves. The particular deformed and in 
terlocked portions of the fastening means are in the form 
of tabs which are bent into a longitudinal curl around 
roof deck portions for purposes of interlocking, and are 
shaped with a non-rectilinear three way transverse curva 
ture to impart rigidity to them and are provided with 
sharp pointed corners which tightly engage the adjacent 
metal to thereby provide a tightly holding fastening 

CalS. 

It is still another object of the invention to provide an 
improved tool which can be used to effect the improved 
fastening between the metal roof members by providing 
means with specially shaped sharpened edges which 
pierces the metal members and cuts tabs out of them while 
simultaneously imparting the proper non-rectilinear shape 
to the tabs and curls the tabs around roof deck portions 
into interlocking engagement. 

It is another object to provide an improved tool of the 
type mentioned which can be operated manually in a 
simple manner so as to minimize the skill required of 
the roof worker. 

It is another object to provide an improved tool having 
a manually driven axial driver which permits its simple 
manual operation. - 

It is still another object of the invention to provide 
an improved tool which guides the tabs being cut and 
formed from the roof members in such a manner that 
the tabs are consistently cut into substantially even lengths 
to thereby insure proper fastening repeatedly. 

Other objects and advantages of the invention should 
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become apparent by referring to the accompanying draw 
ings in which: 

FIG. 1 shows a perspective view of a worker operating 
a tool embodying the invention; 

FIG. 2 shows a top plan view of a cutaway portion of 
two roof members joined together by means of a con 
nection formed by actuation of the tool embodying the 
invention; 

FIG. 3 shows a sectional view along the line 3-3 of 
FIG. 2; 

FIG. 4 shows a cutaway and partial sectional view of 
a portion of the same roof members as shown in FIGS. 
2 and 3; 

FIG. 5 shows a partial sectional and cutaway view of 
a roof tool embodying the invention and of the same 
type as indicated in FIG. 1; 

FIG. 6 shows, a right side view of the tool as shown 
in FIG. 5; 

FIG. 7 shows a sectional view along the line 7-7 of 
FIG. 5; 

FIG. 8 shows a front view of the lower end of the tool 
of FIGS. 5 and 6 in its position after it has begun to 
pierce a roof deck member and start the formation of a 
connection between two roof members; 

FIG. 9 shows a right side view of the same lower por 
tion of the tool of FIG. 8 and also shows the relative 
position of the tool to the roof member through which 
it has begun to cut and form a connection; 

FiG. 10 shows a bottom view of the roof portions 
shown in FIG. 9 as viewed along the line i-10. 
FIG. 11 shows a front view of the same members as 

shown in FIG. 8 except with the tool advanced to a dif 
ferent cutting and forming position; 

FIGS. 12 and 13 are views in the same directions as 
views 9 and it, respectively, except corresponding to 
the position of the parts as shown in FEG. 11; and 

FIGS. 14, 15 and 16 are views corresponding to FIGS. 
11, 12 and 13, respectively, except that all parts shown 
are advanced to their positions as they appear at the com 
pletion of the connection between the roof members. 
A portion of the roof construction in which the im 

proved connection can be formed by the tool of this 
invention is shown especially in FIGS. 1 through 4. The 
upper portion of the roof construction comprises a cor 
rugated metal roof deck 1 supported on a support beam 
2. The sheet metal roof deck 1 ordinarily consists of 
Several sheets which are positioned in either overlapping 
or abutting positions in order to extend the roof deck 
Surface for the entire area of the roof being installed. 
Also, it should be apparent that, although only one sup 
port beam 2 is shown, the ordinary roof construction re 
quires the use of many identical support beams positioned 
parallel to each other at regular spaced intervals. And, 
even though no Supports for the support beams 2 are 
shown, it should be understood that these support beams 
2 are ordinarily connected by welding or other fastening 
means to the main supporting structure of the building 
on which the roof is being formed. . 
The typical - corrugated sheet metal roof deck 1 as 

shown comprises a plurality of parallel spaced top sur 
faces 3 connected to each other by means of troughs 4 
which impart the corrugated shape to the roof deck. The 
troughs 4 consist of bottom walls 5 connected between 
two downwardly convergent side walls 6. 
The typical support beam 2 is of channel shape con 

sisting of a bottom wall 7 connected between two slightly 
upwardly divergent side walls 8 which are provided at 
their upper edges with flanges 9 which extend inwardly 
toward each other and slightly downward. 
A typical fastened connection made according to this 

invention and with the tool of this invention consists of 
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two sheared tabs 10 and 2.1 which are sheared from the 
corrugated sheet metal roof deck 1 and curled around and 
below the flanges 9 of the support beam 2. When these 
tabs 8 and 11 are sheared from the roof deck 1, they 
provide an opening 12 through the roof deck 1. When 
the tabs 18 and 15 are curled around and below the 
flanges 9, they are pressed against the flanges 9 and there 
by provide an interlocking connection between the roof 
deck 1 and the support beam 2. By the unusual manner 
in which the tabs 40 and 1 are curled or formed, they 
are provided with sharp corners 13 and 14 which tend to 
dig into the flanges 9 and provide a more secure gripping 
type action for the connection. Also, the shapes of por 
tions of the tabs 8 and 41 provide rigidity which inhibits 
their unbending and thereby also provides a better con 
nection. More details of their shapes are explained here 
inafter. 
As particularly shown in FIG. 1 the tool 15 used to 

form the interlocking joint or connection between the 
roof members and 2 is held in one hand by a worker 16 
who actuates the tool by reciprocating motion of a sleeve 
17 surrounding a portion of the tool. The tool 15 is 
driven downwardly when the worker quickly moves the 
sleeve 17 downwardly against a coil spring 8 in the 
direction of the arrow 20. The force created by move 
ment of this sleeve drives the head 9 of the tool down 
wardly and pierces through the roof members 1 and 2 to 
provide a connection between them. The tool is removed 
from one position to another position on the roof mem 
bers by merely raising the tool vertically and re-position 
ing it as desired. 
The complete details of construction of the tool 5 

are shown in FIGS. 5, 6 and 7. The head 19 of the tool 
is of generally rectangular shape and is provided at its 
upper end with a circular opening 21 into which is se 
cured the lower end 22 of a rod 23. The lower end 22 
can be press fit into the opening 21 as shown, or else 
threaded and then screwed into the opening 21 which 
would also have to be threaded. Also, this lower end 22 
could just as well be welded or otherwise securely fastened 
in place. The upper end of this rod 23 is provided with 
an enlarged nob. 24 which can be used as a gripper for 
the worker for steadying the tool while it is operated. 
Around the rod 23 is provided the sleeve 17 which has 
been mentioned. This sleeve is provided with a central 
opening 25 of large enough diameter to permit the sleeve 
17 to slide easily along the rod 23. The spring 18 mount 
ed between the sleeve 17 and the upper end 26 of the 
head 19 is a coil spring which can be compressed when 
the sleeve 17 is driven downwardly against it. The lower 
end of the head 19 is also provided with an opening 27 
into which is passed a circular end 28 of the shear mem 
ber 29. This shear member is provided with a shoulder 
39 which contacts a shoulder 31 in the opening 27 which 
limits the inward movement of this shear member 29. 
On the circular end 28, as particularly shown in FIG. 7, 
is provided a circular curved cut out 32. This cut out 32 
is engaged by a portion of the surface of a bolt 33 pro 
vided in an opening 34 through the head 19. The head 
33a of the bolt 33 is recessed in a counter bore 33b in the 
head 19 and a nut 33c is secured to the free threaded end 
of the bolt 33 and it is also secured in a counter bore 33d 
of the head 29. When the bolt 33 is positioned as shown, 
it retains the shear member 29 and prevents it from being 
dislodged from the block 27. Two openings 34 and 35 
are provided in the head 19 to give access to the extreme 
upper end 36 of the shear member 29 which can provide 
access for a screw driver or other wedging instrument for 
the removal of the shear member 29, if necessary. 
The lower end of the shear member 29 is provided with 

a spear-like point having side walls 37 and 38 of increased 
convergence defined by surfaces 37a 37b, 37c, 38a, 38b, 
and 38c. The surfaces 37a, 37b, and 37c having progres 
sively more angularity with the longitudinal center of the 
shear member 29 and so, likewise, the surfaces 38a, 38b 
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4. 
and 38c. Intersecting the surfaces 37b and 37c is a con 
cave recess 37d and intersecting the surfaces 38b and 38c 
is a concave recess 38d. These recesses 37d and 38d pro 
vide an arcuate shaped sharp edge 39 between two flat 
sharpened edges 40 and 41. The shear member 29 is 
provided with a front wall, 42 and a back wall 43 parallel 
to it. The front wall 42 is provided with a curved shoul 
der 44 and the back wall 43 is provided with a curved 
shoulder 45. These shoulders connect to two walls 46 
and 47 which are also parallel to each other but which 
are spaced further apart than the walls 42 and 43. The 
shoulders 44 and 45 have a definite function which is ex 
plained hereinafter. 
When the tool is operated as indicated in FIG. 1, it is 

positioned vertically of the roof deck 1 with the cutting 
edges 49 and 41 resting on the bottom walls 5 of the roof 
deck . Then the sleeve 17 is raised and lowered quickly 
in the direction of the arrow 20 to provide a driving force 
tending to drive the shear member 29 into the roof deck 
1 as the driving force is transmitted from the sleeve 17 
through the spring 18 to the head 19 which carries the 
shear member 29. After the driving force is applied, 
the shear member 29 provides the opening 12 through the 
roof deck 1 in a progressive manner indicated by the 
parts as shown in FIGS. 8 through 16. The initial pierc 
ing or cutting through of the roof deck occurs as the 
sharp edges 40 and 41 penetrate along their lines of 
contact and this cutting action is immediately followed by 
the cutting action of the sharp arcuate edge 39. It should 
be noted that the edges 39, 40 and 41 impart a three-way 
curvature to each of the tabs 10 and 11 sheared and bent 
from the roof deck 1. This three-way curvature is indi 
cated as it begins in FIG. 10 where the sharpened corners 
13 and 14 are shown as they are initially formed. These 
corners 13 and 14 are at the end of flat regions 13a and 
14a Which are connected at corners 13b and 14b to arcu 
ate portions 13c and 14c, respectively. At this point in 
the formation of the tabs 10 and 11 the initial basic shape 
is imparted to the tabs which provides them with the 
rigidity characteristics which subsequently cause them to 
provide a secure connection. As the shear member 29 
moves further downward where the side walls 37b and 
33b contact the roof deck 1, the tabs 10 and 11 are fur 
ther cut and entirely separated from each other. At this 
point in their formation, the tabs have retained their ini 
tial flat surfaces 13a and 4a, their corners 13b and 14b. 
and their arcuate portions 13c and 14c. However, be 
cause of the separation of the two tabs, the arcuate por 
tions 13c and 14c are blended into a single arc designated 
as i3d. Because the angularity of the side walls 37b and 
38b is less with respect to the longitudinal axis of the 
shear member 29, the tabs 10 and 11 are urged into a 
tighter curl than was their tendency when acted upon by 
the side walls 37c and 38c. But, even though the tend 
ency is toward a tighter curl for the tabs 10 and 11, they 
still retain adjacent their ends the initial three-way curva 
ture imparted to them by the cutting edges 39, 40 and 41. 
As the shear member 29 continues further, it is driven 

until the shoulders 44 and 45 contact the top surface of 
the bottom walls 5 of the roof deck 1. During this travel, 
the tabs 10 and 11 are contacted by the side walls 38a 
and 37a of the shear member 29 and, since the angularlity 
of these side walls 37a and 38a is less with respect to the 
longitudinal axis of the shear member 29 then was the an 
gularity of the side walls 37b and 38b, the tendency is 
to curl the tabs with a still tighter curl. As this occurs, 
the tabs are curled around and bent up against the lower 
Surfaces of the flanges 9 of a support member 2. The 
action of the side walls 37a and 38a is of sufficient length 
to tend to cause the curling action to continue even after 
the sharp corners 13 and 14 of the tabs are in contact 
with the flanges 9. This action insures that tight contact 
remains between the sharpened corners 13 and 14 with the 
flanges 9 after the pressure of the shear member 29 is 
relieved when the tool is removed. It should be noted 
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that the tabs 10 and 11 have still retained their three 
way curvature at this time even though they have been 
further curled. 
The shear member 29 reaches its final position when 

the shoulders 44 and 45 are driven down against the top 
surface of the bottom wall 5 of the roof deck 1 suffi 
ciently to widen the hole from which the tabs 10 and 11 
are sheared beyond the width of the parallel side walls 42 
and 43 of the shear member 29. This widens the hole 
to permit easy removal of the shear member 29 after the 
connection is completed. 
For purposes of illustration, the flanges 9 of the support 

members 2 have been shown in solid outline in FIGS. 8, 
11 and 14, but in phantom outline in FIGS. 9, 10, 12, 13, 
15 and 16. 
By having formed a connection between the roof mem 

bers 1 and 2 as shown in FIGS. 8 through 16, a connec 
tion is provided of far greater holding power than one 
wherein only a curled shape is imparted to the tabs with 
out imparting a three-way curvature as shown. In fact, 
it has been shown that the connection of this invention 
holds better than one not having the three-way curvature 
and in which an additional third connector piece is used 
as reinforcement for the connection. Also, the connec 
tion has been used successfully on both steel and aluminum 
sheets. 

Because of the manner in which the tabs are initially 
cut and subsequently formed, the tool of this invention 
consistently cuts tabs of substantially even lengths to there 
by insure proper fastening time after time. It is believed 
that this occurs primarily because, as shown in FIGS. 8, 
9 and 10, the tabs 10 and 11 are initially begun to be 
formed by piercing with the two spaced cutting edges 40 
and 41 and the forming of the tabs continues equally as 
the piercing or cutting progresses from the regions of the 
edges 40 and 45 toward the middle between them along 
the curved cutting edge 39. By the time the cutting is 
completed by the cutting edge 39, the tabs 10 and 11. 
are substantially imparted with their longitudinal curva 
ture as well as their non-rectilinear transverse shape, and 
resistance to further formation of the tabs 10 and 11 at 
that time is equal for both. Consequently, continued for 
mation of the tabs 10 and 11 occurs equally for both and 
so, the final length of the tabs is always substantially 
equal. 

In tools of the same type where a single chisel or wedge 
shaped cutting edge is used, it has been observed that 
often times one tab will form faster than the other to 
result in final uneven tab length. The tool of this inven 
tion overcomes this shortcoming. 

For proper operation of the tool 15, it is proper to 
center the line of the cutting edges 40 and 41 centrally 
between the location of the edges of the flanges 9 of the 
beam. The reason for this is to prevent a flange 9 on 
one side from being contacted before the flange 9 op 
posite it and thereby offer resistance to the curling of 
one tab to cause uneven tab length and improper tab 
formation. Proper curling of the tool can be insured 
by using a locating fixture with it. 
Whereas the side portions 37a, 38a, 37b, 38b, 37c and 

37d are angular with respect to each other, it should be 
apparent that each of the side walls 37 and 38 can be a 
Smooth curve of varying curvature and the effect is sub 
stantially the same. The curve produces varying rates 
or amounts of curl in the tabs depending upon the por 
tion of the curve in contact with the tabs at the time. 

Although only one form of the invention has been 
shown and described, it should be understood that the 
invention can be made in many different ways without 
departing from the true scope of the appended claims. 
We claim: 
1. The method of providing an interlocking connection 

between a sheet metal panel and a member having two 
inwardly directed spaced flanges extending toward each 
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6 
from the sheet metal panel in a region between the lo 
cation of the two flanges when the panel is positioned 
against the flanged member to simultaneously impart a 
transverse cross sectional shape to each tab in the nature 
of a centrally concave curved portion connected at its 
edges between two spaced aligned rectilinear portions by 
two corners curved reversely of said curved portion, said 
curved portion and two corners providing longitudinal 
Tigidity along three different longitudinal regions of each 
tab to thereby increase resistance to longitudinal bending 
of the tabs, and then further shearing and curling the 
tabs longitudinally about the flanges. 

2. The method of providing an interlocking connection 
between a sheet metal panel and a member having two 
inwardly directed spaced flanges extending toward each 
other comprising, shearing two oppositely disposed tabs 
from the sheet metal panel in a region between the loca 
tion of the two flanges when the panel is positioned against 
the flanged member to simultaneously impart a trans 
verse cross sectional shape to each tab in the nature of a 
centrally concave curved portion connected at its edges 
between two spaced aligned rectilinear portions by two 
corners curved reversely of said curved portion, said 
curved portion and two corners providing longitudinal 
rigidity along three different longitudinal regions of each 
tab to thereby increase resistance to longitudinal bending 
of the tabs, and then further shearing the curling the 
tabs longitudinally about the flanges by first curling the 
free ends of the tabs with one radius of curvature and 
then curling the remaining tab portions with a curvature 
having a radius of curvature longer than said one radius. 

3. A tool for interlocking metal members together 
comprising, a shear member having means against which 
a driving force can be applied for driving the shear mem 
ber longitudinally, said shear member being provided 
with two opposite side walls converging longitudinally 
toward the free end of said shear member where they 
intersect at a shear edge, said side walls each having a 
transverse shape of a central concave curved portion con 
nected at its edges between two spaced aligned rectilinear 
portions by two corners curved reversely of said curved 
portion, said shape extending to said free end to thus in 
part to the shear edge at the intersection of said side walls 
a shape having a central concave portion connected be 
tween two spaced rectilinear aligned portions. 

4. A tool for interlocking a sheet metal panel and a 
beam having two inwardly directed spaced flanges ex 
tending toward each other comprising, a frame, a shear 
member secured at its inner end to the frame, said shear 
member having four side, walls imparting to it a transverse 
quadrilateral cross sectional shape, two of said walls be 
ing opposite and parallel and the other two side walls 
being opposite and tapered to a shear edge at its outer 
end which is unsupported, said unsupported outer end be 
ing adapted to be driven by longitudinal movement of 
the frame to cause the shear member to shear a quadri 
laterally shaped hole in said sheet metal, said other two 
side walls which are tapered each having a transverse 
shape of a central concave curved portion connected at 
its edges between two spaced aligned rectilinear portions 
by two corners curved reversely of said curved portion, 
said shape extending to said shear end to thus impart to 
said shear edge at the intersection of said other two side 
walls a shape having a central concave portion connected 
between two spaced rectilinear aligned portions, said paral 
lel side walls of the shear member having laterally ex 
tending shoulder divergent away from the unsupported 
end of the shear member, said shoulders causing said hole 
to be widened beyond the width of the spacing of said 
parallel side walls as the shear member is driven and 
thereby permit easy removal of the shear member from 
said hole. 

5. A tool for interlocking metal members together 
comprising, a shear member having means against which 

other comprising, shearing two oppositely disposed tabs 75 a driving force can be applied for driving the shear mem 



7 
ber longitudinally, said shear member being provided 
with two opposite sloped side walls converging longi 
tudinally toward the free end of said shear member where 
they intersect at a shear edge, the slope of the side walls 
changing in a longitudinal direction with respect to the 
longitudial axis of the shear member to provide a steeper 
slope of the side walls relative to said longitudinal axis 
in a region adjacent to said shear edge than behind said 
region, said side walls each having a transverse shape of 
a central concave curved portion connected at its edges 
between two spaced aligned rectilinear portions by two 
corners curved reversely of said curved portion, said 
shape extending to said free end to thus impart to the 
shear edge at the intersection of said side walls a shape 
having a central concave portion connected between two 
spaced rectilinear aligned portions. 

0. 

5 

8 
References Cited in the file of this patent 

430,000 
1,190,759 
1,294,882 
1,837,451 
2,005,205 
2,495,009 
2,653,664 
2,796,959 
2,905,123 

745,380 
918,025 

UNITED STATES PATENTS 
Clarket al. ------------- June 10, 1890 
Harrington ------------- July 11, 1916 
Dilks ------------------ Feb. 18, 1919 
Lee ------------------- Dec. 22, 1931 
Rix ------------------- June 18, 1935 
Kiessling --------------- Jan. 17, 1950 
Dolby ----------------- Sept. 29, 1953 
Toney ----------------- June 25, 1957 
Dean ------------------ Sept. 22, 1959 
FOREIGN PATENTS - 

Great Britain ----------- Feb. 22, 1956 
Germany -------------- Sept. 16, 1954 


