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This invention relates to a new bending tool for clos-
ing outstanding sheet-metal flanges from 90° to 180°
position, and in particular to a tool for closing so-called
“government lock” type seams, by which adjacent sec-
tions of rectangular sheet-metal ducts are joined to each
other.

The problems of closing this type of seam will be dis-
cussed hereinafter, in connection with a consideration
of the accompanying drawings, in which:

Figure 1 is an exploded view showing the new tool in
perspective, save for certain power and control elements
‘therefor which are shown by symbols;

Figure 2 is a side view showing only the tool of
Figure 1, assembled and in fully open position, the phan-
tom lines showing its position in initial contact with a
flange portion of a “government lock” seam. The duct
sections and their flanges are shown schematically; and

Figure 3 is a side elevation corresponding to Figure 2
showing the tool in its fully closed position.

“Government lock” seams, such as shown in Figures
2 and 3, are widely prescribed in Federal specifications
for the installation of ducts. Frequently it is necessary
to install much of the duct work close to ceilings, beams,
and other obstructions which limit the working space,
particularly at the upper surface of the duct.

To close an outstanding sheet-metal flange from a 90°
bend to a 180° bend has heretofore required preliminary
hammering to reduce the angle to less than 90°, and then
either final hammering or clinching. None of these oper-
ations can readily be performed within limited space.
Their expense has been high, and uniform closing around
all four sides of the duct has been impossible. When
exposed, the closed seams have been unsightly; when
concealed, as on the upper side of ducts, they have sel-
dom been fully closed.

Accordingly, the purposes of the present invention in-
clude providing a power tool by which a strong, uni-
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form, positive closing force may be readily exerted along -

such .seams; one which is remotely controlled; which
locks itself in position against the seam as it closes, then
releases itself as it opens; provides the maximum of
portability; and which utilizes a high mechanical ad-
vantage, despite limited space, by minimizing the over-
all height of the tool when in open position, so that
the operator may insert his hand thereover for adjusting
it in position along the seam. Additional purposes will
be manifest from the following description.

Referring now to the drawings by the numbers of the
detailed parts, the tool utilizes a preferably rectangular
rugged steel frame generally designated 10, in which a
rectangular back bar 11, a pair of side members 12, and

a front bar 13 are rigidly joined, as by welding. The °°

back bar 11 and side members 12 are preferably cut
from rectangular steel stock. The under sides of these
members lie in a plane, for resting on top or against the
outer surface of a duct section as shown in Figures 2
and 3. The frame 10 is conveniently open (that is, bot-
tomless) and defines a space which may be about the
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size of a man’s hand. Preferably the height of the back
bar 11 and the side members 12 is equal and fairly shal-
low, say 1%2"” to 2", in order to minimize the over-all
working height.

The back bar 11 includes midway along its inner side
a vertically cut notch 14, and a horizontally drilled aper-
ture 15, which passes through the entire length of the
back bar 11, across the notch 14, and defines a rear pivot
axis z. Through the drilled aperture 15 is inserted a rear
hinge pin 16, which extends preferably the entire length
of the back bar 11 and serves within the notch as the
rear pivot for a linear actuator hereinafter described.

The front bar 13 is also referred to hereinafter as
the “fixed bar.” It is not rectangular in cross-section,
although the greater part of its principal working surface,
referred to hereinafter as the anvil face 17, is perpen-
dicular to the under side of the front bar of the frame
10 as a whole, straight from end to end, and preferably
planar; as the anvil face 17 serves as a working surface
against which the seam is formed. If for some purpose
the seam ought to be formed at an angle apart from
the perpendicular, the face 17 could be modified from:
the perpendicular, Similarly, certain departures from
planarity, such as the presence of small grooves or some
curvature, may not interfere with its functioning in the
manner hereinafter described. The height of the anvil
face 17 is greater than that of the ocutstanding sheet-
metal flange hereinafter described.

As an aid to understanding the dimensional limitations
of the tool, Figures 2 and 3 should be considered. De-
picted in Figure 2 are adjacent duct section elements a, b,
of rectangular duct sections to be joined together by a
“government lock” seam. Each of the elements a, b
and the successive duct elements joining therewith may
have at its right end (as shown for the element a) a
simple bent-up rectangular flange ¢, to serve as the male
part of the lock to be closed. At its left end (as shown
for the element b) the sheet-metal of each duct element
is bent to form a female lock part, as follows: first, back
against its outer surface, thence outward at 90° for a
‘distance greater than the height of the flange ¢, and then
again forward at 90°, providing in effect an integral bent
U-channel designated d facing forward and lying outward
of and adjacent the surface of the element b.

That portion of the integral channel d which is bent
back against the duct outer surface is referred to herein-
after as the inner flange e; the portion adjacent it which
extends outward perpendicularly to the surface of the
element b, as the web f, and the portion which projects
forwardly therefrom toward the open end of the duct
element b, as the outer flange g. These portions con-
nect at bend radii, the radius juncture or portion between
the inner flange ¢ and the web f being of principal sig--
nificance. The height of the web f is greater than that
of the rectangularly outward flange ¢ on the duct ele-
ment a; and the outer flange g of the bent U-channel d
is of lesser length than the web f.

The anvil face 17 of the front bar 13 does not start
at its under surface, but at a distance thereabove sub-
stantially equal to the bend radius portion between the
inner flange e and the web f. Between the anvil face 17
and the under side of the tool, the front bar 13 has a
concave radius portion 18 jutting forward from the plane
of the anvil face 17, its curvature corresponding to -the
outer side of the U-channel radius portion, and extend-
ing to an edge juncture with the under side of the front
bar 13, whereby to constitute a toe projection 19 for
engaging beneath and against the outside of the chan-
nel bend, as shown.

" “Above the level of the anvil face 17 (and permissibly
above the level of the side members 12 and the back bar
11), the fixed bar 13 has a pair of fulcrum lugs 20,
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projecting above and forward beyond the anvil face, the
lugs 20 being divided from each other; each located
inwardly adjacent the outer margin defined by one of
the side members 12.  Preferably the combined length
-of the fulcrum lugs 20 is somewhere pear half. t,h,e length
of the fixed bar 13.

The lugs 20 are drilled longitudinally along a fulcrum
axis x parallel to the rear pivot axis-z, to provide aligned
bores 21, the said axes being also- parallel to the anvil
face 17. The x axis is forward of the anvil face 17 a
distance preferably equal to at least three thicknesses of
sheet-metal such as used in the duct elements a, b.

On a fulcrum pin 22 which extends through the bores
21, is mounted a wiper lever generally designated 23,
by means of its fulcrum bore 24 drilled through its mid-
portion. . Projecting forwardly from the fulerum axis x
when the lever 23 is in the substantially horizontal open
position -of Figure 2, is a wiper bar portion 25 of sub-
_stantially the same length as the anvil face 17 of the
fixed bar 13, the bar portion 25 having a wiper face
26 .on that side which is presented downwardly when
the ‘wiper- lever 23 is substantially horizontal, The
wiper face 26 is rotatable downward and backward to-
ward the anvil face 17 for closing as shown in Figure 3.

Extending aft when the wiper lever 23 is in open posi-
tion as shown in Figure 2, from the fulcrum axis x,
the wiper lever 23 has a yoke-like lever arm portion 27
including a vertical backward-facing notch 28. The yoke
portions of the arm 27 are conpected by a forward
‘actuator pivot pin 29 secured on a horizontal forward
pivot axis y parallel to the fulcrum axis x and rotatable
thereabout as shown in Figures 2 and 3. When the tool
is closed as shown in Figure 3, the extreme margin 3¢
of the wiper face 26 presses toward the anvil face some-
what above the level of the toe projection 19.

Actuation of the wiper lever 23 is effected through an
actuator rod fitting 31 pivotally mounted on the forward
pivot pin 29 within the yoke of the lever arm portion 27,
under force applied by the rod 32 of a hydraulic cylinder
linear actuator 33. The rear end of the hydraulic cylinder
33 includes a backward-projecting support fin 34 hori-
zontally drilled to provide a pivot bore 35 for mounting
on the rear hinge pin 16.

Within the actuator 33 is a conventional hydraulic
piston, not shown, moving positively with the flow of
hydraulic fluid from a pump hereafter mentioned through
flexible high-pressure hydraulic lines or tubes 36 which
connect to each end of the actuator cylinder 33 and make
a circuit with such pump. The unbroken lines of Figure
2 of the drawings show the position of the tool when
the piston is substantially fully bottomed toward the back
end of the actuator 33; the phantom lines of Figure 2
show its position with the actuator rod 32 partlally X~
tended; while Figure 3 shows the position with the
actuator rod 32 fully extended.

The fiuid which flows through the hydraulic-lines 36
is moved positively in either direction by a hydraulic
pump 37 powered by a reversible electric motor 38 under
the control of a reversing switch 39 having three positions,
forward, reverse, and off. Electrical power is supplied
to the motor 38 subject to a series connection including
a pressure switch 40 responsive to the hydraulic pressure
within the pump 37, so that when pressure builds up to
a pre-selected level the power to the motor 38 is cut off.
Such pressure build-up occurs at both the extreme posi-
tions shown in Figures 2 and 3.

The tool so described is used in the following manner:
It is placed in position against the outer surface of a
duct section such as the section b, with its anvil face
17 abutting the outer side of the web f and the radius
portion 18 in contact with the outer side of the bend
radius between the inner flange e and the web f. The
wiper lever 23 is in substantially horizontal open posi-
tion as shown in Figure 2. The operator then operates
the switch 39 for forward position, the motor 38 turn-
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ing the pump 37 to force the hydraulic fluid through the
lines 36 in such direction as to extend the linear actuator
rod 32. In extending, the forward end of the actuator 33
rises as the forward pivot pin 29 is elevated above the
fulcrum pin 22, accompanying downward-and-aft rota-
tion of the wiper bar portion 25. As the wiper face 26
contacts the forward-projecting edge of the outer flange
g, it exerts a force thereon perpéndicular to the then
position of the wiper face 26, as shown by the small
arrow - in Figure 2. Such force is directed first some-
what toward the toe projection 19 and then, as the
wiper face 26 gradually closes, progressively more hori-
zontally, thus wiping the outer flange g downward and
backward from the 90° bend shown in Figure 2 to the
closed 180° bend shown in Figure 3. The forward spac-
ing of the fulcrum axis x relative to the anvil face 17 (ad-
vantageously more than three metal thicknesses, so as to
exert a tight closing force and accommodate some in-
crease in metal thickness) results in the exertion of a
force more backward than downward; the latter would
tend to lift the tool upward. However, the toe projec-
tion 19, extending into the area between the duct surface
b and the inner flange e, effectively locks the tool therein
waen the wiper bar portion 25 assumes the position
shown in phantom lings in Figure 2. Consequently, the
tool is capable of exerting strong forces throughout the
range of its closing movement without any tendency to
dislodge itself from the seam. As the seam is fully
closed with the outer flange g parallel to the web f
and pressing the flange ¢ between them, the pressure
switch 40 de-energizes the motor 38.

When the operator actuates the switch 39 to reverse
position, the tool unlocks itself from the seam and
the lever 23 returns to horizontal position, when the
motor is-again de-energized. The tool may then be
readily moved along the duct surface and reactuated
as many times as may be necessary to close the entire
seam length.

In spaces immediately beneath ceilings, and otherwise
where operating space is at a minimum, it is particularly
convenient to have the wiper lever 23 horizontal when
open and the actuator cylinder 33 thus lowered partly
between the side members 12. Enough space is provided
between the side members 12 around the cylinder 33 to
permit the operator to grasp the cylinder, utilizing it as a
handle for positioning the tool when open. As it begins
to close it locks itself in place; hence the operator may
remove his hand before the tool reaches its maxxmum
height shown in Figure 3.

Modifications of the specific embodiment shown and
herein described will ogcur to those familiar with the art.
Hence this invention is not to be construed narrowly,
but as fully coextensive with the claims. In them, the
terms “up” and “outward” mean away from the duct sur-
face; “forward” means toward the seam and “backward”
means away from it. Other terms of direction are used
in their obvious relations.

We claim:

1. For locking a sheet-metal seam by bending back
paralle]l to its web the outer flange of a bent U-channel
whose inner flange lies adjacent a surface and whose web
extends substantially perpendicular to such surface, a tool
comprising a fixed bar having a straight pertion pesition-
able against the outer side of such web, a wiper lever
having a fulerum and being mounted thereby to the fixed
bar forward of its said straight portion and above the
level of such channel outer flange, the wiper lever in-
cluding a wiper bar whose length eorresponds substan-
tially with that of the fixed bar, the wiper lever having
an arm extending beyond the fulcrum opposite said wiper
bar, further comprising a frame including side members
extending backward from the fixed bar spaced from each
and rem.otc _from the ,ﬁ&@d bar, and gc;uatmg ‘means sup-
ported between said spaced side members by said rear
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support and said lever arm, whereby to raise somewhat References Cited in the file of this patent
upward when the wiper bar is closed downward. UNITED STATES PATENTS

2. A tool as defined in claim 1, the portion of said fixed

bar so positionable against said web having at its lower 32(5)’020 Wagner oo June 16, 1885
edge a projection extending forwardly thereof for engag- 1 ‘115 177 Dlelaney """"""""""" June 30, 1891
ing the outside of the bend joining such channel web and 2’122’2; 11; ezgt'f; """"""""" (J)uclty % ig;g
its i - b . . : 175,679 Beatty oo . 10,

its inner flange, the wiper bar having a wiper surface 2,436,806 Hunt Mar. 2, 1948

closable downward and backward toward the straight
portion of the fixed bar at a level above said projection.



