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Patented Oct. 28, 1924.

UNITED STATES

1,513,100

CLARENCE H. FREDERICK, OF KENOSHA, WISCONSIN, ASSIGNOR TO SIMMONS COM- .
PANY, OF KENOSHA, WISCONSIN, A CORPORATION OF DELAWARE.

| MITERING TUBE.

Application filed August 10, 1923. Serial No. 656,68‘8,

Lo all whom it may concern: , :
Be it known that I, Crarexce H. Frup:

FRICK, & citizen of the United States, residing .

at Kenosha, in the county of I{enosha and

5 State of Wisconsin, have invented certain

new and useful Improvements in Mitering

Tubes, of which the following is a specifi-
cation.

My invention relates to improvements in

10 mitering tubes and has particular reference

to the method of cutting a V-shaped notch

in the side of a length of tubing in order to-

permit same to be bent at an angle, thereby
producing in effect a miter joint. '
15 = The principal objects of the invention are
to provide an improved method of cutting
such V-shaped notches which shall be spe-
cially applicable to tubing, the cross section
of which is substantially rectangular and
20 particularly in connection with tubing made
of relatively thin sheet metal; to provide an
improved process of the character referred
to involving a minimum number of opera-
tive steps; to provide a process which may
25 be conveniently practiced by the use of com-
paratively simple and inexpensive cutting
devices or dies; to provide a process which
can be depended upon to turn out accurate

work and which will not buckle ‘or digtort

30 the tubing subjected to said process; to pro-
vide an improved apparatus for carrying
out said process and in general to provide a
simple, economical and efficient process and
apparatus of the character referred to.

M

35  Referring to the drawings which illustrvate

my invention as applied to the cutting of a
V-shaped notch in the side of a length of
light weight steel tubing of rectangular eross
section, ‘
40 TFig.'1 is a plan view of the lower die
equipment for performing the first operative
step. v
FEig. 9 is a front elevation of the parts
shown in Fig. 1 and also showing the punch.

45 Fig. 3 is a section taken on the line 3—3

of Fig. 2.

Fig. 8*is a view of the punch looking in
the direction of the arrows 3°—3* of Fig, 2.

Tig. 4 is a perspective view of the interior

50 die block which cooperates with the punch
shown in Figs. 2 and 3.

Fig. 5 is a perspective view of a length of
tubing after it has been subjected to the
first operation. v :

55 ~Fig. 6 is a plan view of the punch and die

‘equipment- for performing the second and

third operations. .
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Fig. 7 is a section taken on the line 7—7

of‘,Eig. 6., . HNE N Lo
Fig. 8isa se‘c‘tionytaken on the 1me 8—8

of Fig. 6.~

60°

Fig. 9is aperspéétiv‘e view of the lengthl ‘

of tubing after all of the cutting operations:
have been performed thereon,and :

Fig. 10 is a perspective view showing the
tube after it has been bent to bring’ the mi-
tered edges together, forming-an angular
corner.or bend therein. ' B

Heretofore, so far das I am aware; it has
been the usual practice when forming miters
in tubing, to 'use ‘separate - independent
lengths “of tubing, the ends ‘'of  which have
been suitably beveled by sawing or: other-
wige, to make them fit -the adjacent corre--
spondingly cut end of the adjoining tube
section. It will be manifest ‘that this meth-
od, although it can be carried out with great
speed and with comparatively simple saw-
ing equipment, involves- considerable diffi-
culty when the mating ends of the tube sec-
tions are joined together. In the first place,
it is often difficult to hold the'tube lengths
at the proper angle, and in the same comimon
plane when they are being united together
by welding brazing or otherwise and:in the
second place; unless extraordinary care be
taken to saw the several parts of the finished
miter structure from the same length or the
same batch of tubing, there. is a possibility
that variations in the size of the tubing may
cause badly fitting corners or corners which
require special operations after union. in or-
der to bring. them to the desired state of fit
and finish. PR ’ S

T am aware that attempts have been made
to remove Y-shaped portions of metal: from
the sides of metal lengths in order that they
may be bent to form such mitered joints,
but so far as I am advised, no one has at-
tempted or been able to cut such notches

simply and economically by means of punch -

and die equipment. , ,
In order to secure maximum simplicity of -
operation and equipment, I prefer to divide:
my improved process into three steps. The
first step of the process involves the cutting
of an opening;usually réctangular, in one of
the side walls of the tubing, said side-wall
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being preferably removed for a  distance
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equal to the length of the base of the V-
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shaped notch desired. (See Fig. 5). There
is then inserted into the tube one or more
die members, which, cooperating with a rela-
tively movable external die member in the
second step of the operation, serve to re-
move or to complete the removal of a V-
shaped section of metal from one of the face
walls of the tube. The third step in the
process involves the removal of the V-shaped
section of metal from the opposite face wall,

the finish of this operation leaving Lhe fub-

ing in the condition shown in Fig.
Referring to the drawings in \vhlch IFigs,

1, 2, 3 and 4 show the equipment for par'

20

 the. upward drag of the punch 28.
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’ Lormlncr the first opemtlon 20 indicates the

base or “shoe upon which the lower die eqmp—
ment is mounted. Said equipment includes

a guide strip 21 on one side, and spacm'
5 oulde blocks 22

and 23 on the other side
formlno a groove or slot for receiving the
tube lenoth 24. Cross strips 25 and 26
held down by means such as cap Serews
27, serve to hold down the tube ‘wamsi
Baid
punch 28 is carried on the lower end of
the usual stem or shank 29 which is clamped
in the remprocatlnv member or head of the
press and 1s made with a substantially rec-
tangular back portion 30 arranged to slide
behind and be sustained by an abutment 31
secured to the upper surface of shoe 20.

. The blocks 22 and 23 which, bcsule serv-
ing as guides, also. pwtlclpate in’ the cut-
tlno operation, are made with vertically
e\tendmo cutting edges 82 and 33 and
are spaced apart to shdably receive the

punch 28.

An Fig. 4, T have illustrated the plug
die 34 which comprises a length of steel of
rectangular cross section of suitable dime
sions to fit snugly the interior of the tubD
length 24, the free end 35 of said plug
die 34 be1n0“ béveled as indicated at 36 so
that the end of the tube 24 will freely slip
over the end of said plug. Said plug 34
ig bnpported at its fixed end by means of
a. stem comprising a stout rod 37 secured
or fixed against longitudinal movement in

any suitable manner and upon any suitable

s‘ationary portion of the press bed.
Said plug die 34 has its side cuf away
to correspond with the shape of the open-

ing desired in the side of the tube as in-

dicited in Fig. 4. This involves the mill-
ing off or shqpmcr of the side of the die
block 34 to form a shallow notch the bot-
tom of which is formed by a vertical wall
38, the sides of the notch being also ver-
tical but beveled as indicated at 89 and
40, the angle of bevel corresponding to the
dnwuhr position of the sides of the V-
sha ped notch desired.

The upper edge 41 of the notch 38 co-
operates with the lower edge or point 42
of the punch while the upper edges 43
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and 44 of the beveled sides of said notch
38 cooperate respectively with the beveled
edges 45 and 46 of said punch. Tt will be
manifest that when the punch 28 is de-
pressed, the initial portion of the first step
of the operation will result in the shear-
ing of the edge 47 immediately followed
by the cutting "ot the short beveled edges
48 and 49, and as the punch continues “ho

“descend, the side wall 50 of the tube will

be sheared away by reason of the side edges
of the punch cooperating with the cuttlnb
edges 32 and 33, plwlously referred to.
The shearing ot the. lower edge 51 of
the notch and the short beveled edoes 52
and 53 is performed by the cutting edws
42, 45 and 46 of the punch cooperating with
a lower die member indicated best at 54 in

Fig. 3, upon which the bottom face wall of

the tube 24 is supported and which is
notched out in a manner similar to the in-
terior plug die 84. Thus, when the punch
hag complotcd its “downward -stroke, there

has been removed from the side wall ot

the tube 24 2 complete section of its length
and there are also removed from the upper
face wall 55 and lower face wall 56, sec-
tions of metal of shape substantially the
same as that of the notch 38 in the plug
die 34.  This leaves the tubing in condi-
tion for the next two or final steps of the
process.

Hor compleuno the notch in the opposite
face walls 55 and 56 of the tube, compara-
tively &,Imple die equipment is employed
Referring to Figs. 6, 7 and 8, 57 is the
base or shoe which carries 1he lower dlL

eans, and, as shown best in Fig. 8, is
somewhat L-shaped in vertical cross sec-
tion so as to pwwde an upstanding ledge
part 58. On said ledge part there is clamped
a horizontally extundmg die member hav-
ing a recta ndular shank 59 and a cutting
portion 60 which is V- shaped in plan and
extends inwardly of the extension 58 so

ag to project into the channel portion 61

of the- lower die member,

The. shank 59 is clamped in pOSlthn by
a-suitable bleck 62 and bolts or screws 63,
and the other wall of the chdnnel 61 is
formed by an abutment member 64 which
takes the form of a rectangular block in-
terlocked < with the base 07 and .secured
thereto by means of screws as at 65. The
upper die member is mounted upon the
usual shank 66 which carries a cutting mem-
ber 67 made in the form of a
block having formed in one side thereof
a V-shaped cuttmo edge adapted to coop-
erate with the V- shaped cufting edge of
the stationary die 60.

When the upper or reelprocai;mor die is

elevated into its normal position, the tube

may be introduced into the channel 61 be-
tween the point 68 of the stationary die

rectangular
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60 and the vertical wall 69 of abutment 64,
whereupon the tube is then moved trans-
versely so as to cause the point of stationary
die member 60 to enter the rectangular notch
or opening in the side wall 50 of the tube.

The dimensions and angle of said V-shaped.

die member 60 are such that, as indicated
in Fig. 6, the sides of the die will engage
the vertical edges of said opening while
leaving the actual point 68 of the die barely
in contact with the opposite or outer side
wall 70 of the tube, the edges of the V con-
stituting in effect continuations of the
beveled edges 48 and 49 (see Fig. 5). It
will be understood that the vertical depth
of the die block 60 is slightly less than the
interior vertical dimension of the tube so
that the die 60 will enter said tube freely.
By further reference to Fig. 8, it will be
seen that in the lower end of the die block
67 there is bolted or otherwise secured a
depending extension 71 which is of the
proper distance to fit between the outer wall
70 of the tube and the vertical wall 69 of
abutment 64. The inner edge 72 of said ex-
tension 71 is preferably rounded or beveled
slightly as shown in Fig. 8 so as to crowd
the tube toward the shank 59 of die 60 and
theveby insure accuracy in the cutting opera-
tion when the cutting edge 73 of die 67 later
engages the face wall of the tube.

It will be manifest that when the press is
tripped the die 67 will engage the face wall
55 of the tube and in cooperation with the
cutting die 60 which supports the V-shaped
portion 74, will effect severance of said last
named section of metal completing the for-
mation of the V-shaped notch in the upper
face wall 55 of the tube. Upon return of
the head of the press to its normal elevated
position, the tube is turned end for end and
replaced on die 60 so that when the press
is tripped a second time a similar V-shaped
portion of metal will be removed from the
lower face wall 56 of the tube. Said tube
is then in the condition shown in Fig. 9 and
the process of cutting the V-shaped notch
therein is hence complete. Said tube may
then be bent along dotted lines 75 by any
suitable means so as to complete the for-
mation of the miter joint, as indicated in

Fig. 10, said joint being subsequently weld-
ed or brazed together to fill up the same
and unite the edges thereof securely to-
gether. :

The described details of the process and
equipment being illustrative of merely one

phase of my invention, the scope of same

should be determined by reference to the
appended claims, said claims being con-
strued  as broadly as possible, consistent
with the state of the art.

I claim as my invention:

1. The method of forming a V-shaped
notch at a point intermediate the length of
a tube having a rectangular cross section
preparatory to bending same to form an
angle or miter therein, which consists in
first cutting away one of the side walls of
the tube to form a rectangular opening
therein, then inserting die means into the
tube and then effecting relative movement
of said means and external cooperating die
means to remove V-shaped sections of metal

from the opposite walls of the tube -ad-

joining said opening.
2. The method of forming a V-shaped
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notch at a point intermediate the length of

a tube having a rectangular cross section
preparatory to bending same to form -an
angle or miter therein, which consists in
first cutting away one of the side walls of
the tube to form a rectangular opening
therein, then inserting a V-shaped dieblock
through said opening and then effecting
relative movement of said block and a co-
operating V-shaped cutting die to remove
V-shaped sections of metal from the opposite
walls of the tube adjoining said opening.

3. Apparatus for the purpose described
comprising in general a horizontally extend-
ing self-supporting die member of V-shaped
cross section, a vertically reciprocating die
member cooperating with sald first men-
tioned die member, and means on the lower
end of said second die member for cooper-
ating with a tubular member supported by
the first die member for holding a tube in
position on said first mentioned die mem-
ber. :

- CLARENCE H. FREDERICK,

96



