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Application filed Jannary 9, 1911,

To all whom 4t may concern:

Be it known that I, Henxry RiTTER, 2 citi-
zen: of the United States, and residing in
Chicago, in the county of Cook and State of
Illinois, have invented a mnew and useful
Method of Making Sash-Bars and Die for
Forming Same, of which the following is a
specification.

My invention relates to methods and
means for forming sash bars and one of its
objects is the forming of a sash bar by a
single drawing operation.

A further object is the forming of sash
bars by a simple, efficient and economical
operation.

More particularly, one of the objects of
my invention is the forming of a double
channel sash bar by a single drawing opera-
tion.

Another object of the invention is the
formation of a sash bar the metal of which
is bent back into close contact on itself by

‘being drawn through a die.

Another object of my invention is the pro-
vision of a metal bending die by which the
double channel sash bar may be made by
one drawing operation through the same.

An additional object of the invention is
the provision of a die capable of bending
metal back into close contact on itself to
form a channel sash bar.

A further object of the invention is the
provision in a metal bending die of a mov-
able ' channeling element permitting the
starting operation of bending the metal into
the desired form.

A further object of the invention is the
provision of a removable core to which is
connected a wedge or member for holding
the movable element of the die in its operat-
ing position.

Other objects of the invention will appear
more fully hereinafter, the novel features
of the invention being particularly pointed
out in the appended claims.

In the accompanying drawings, Figure 1
is a longitudinal and central sectional ele-

“vation of the die with the metal in the posi-

tion it takes while being bent into a double
channel, shown in perspective in Fig. 11;
Fig. 2 is a longitudinal sectional elevation of
the die taken through a plane to show dif-
ferent bending surfaces; Fig. 8 is a front
view of the die showing the metal as it ap-
pears when bent into its final shape; Ifig. 4
is, an elevation of the core and holding
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wedge connected thereto; Ifig. 5 is a hori-
zontal sectional view of Fig. 1 on the line
55, looking upwardly in the direction of
the arrows and showing a bottom view of
the metal as it appears bent by the die; Fig.
6 is a cross-sectional view of Fig. 1 on line
6—~6, looking in the direction of the arrows
and showing the core in place in connection
with the metal being bent; Fig. 7 is a front
view of the rear portion of the die, or a cross-
sectional view of Fig. 1 on the line 7—7,
looking in the direction of the arrows and
showing the core and holding wedge in op-
erating position; Fig. 8 is a fragmentary
view in horizontal section on the line 8—8
of Fig. 3, looking downwardly in the direc-
tion of the arrows, and showing particu-
larly the location of the movable element
which is held in final position by the wedge;
Fig. 9 is a perspective view of the upper
channel bending block; Fig. 10 is a perspec-
tive view of the movable element of the die
or the lower channel forming block; Fig. 11
1s a perspective view of the metal as it ap-
pears while being drawn through the die,
the right hand end being shown in its fin-
ished state; Fig. 12 is a view of the metal
showing how it must be bent in order to
be able to start the bending operation by
drawing the metal through the die; and
Fig. 18 is a fragmentary, rear view of the
front portion of the die showing the bending
surfaces in the same and the upper and
lower channel blocks, together with the
holding wedge in its operative position.
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Referring to IFigs. 1,2, 6 and 7, it will be -

seen that the entire die is made up of several
parts. The rear portion of the die comprises
an upper block 1 and a lower block 8, which
are rigidly connected together by means of
the bolts 5, 5’. Connected to the front sur-
faces of these blocks are vertical and lateral
strips 2, 4, 2/, 4’, which serve as spacing
strips to separate the front portion of the
die from the rear portion of the die,
and leave the spaces as shown in Figs.
5 and 8. The front portion of the die as
shown in Fig. 3 is divided vertically into
two blocks 8, 8/, which are rigidly con-
nected to the blocks 1 and 8 by means of the
bolts 6 and 6. The blocks 8 and 8” are con-
nected together by means of the bolts 7, 77,
but it will be seen that sufficient space is pro-
vided between the blocks 8 and 8 for the
channel blocks 9 and 10 and the block 25.
Each of the blocks 9, 10 and 25 is provided
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with guiding surfaces formed by the lateral y
extensions 16, 17 and 39, each of which is |
apprommately the same thickness as the
spacing members 2, 4, 2" and 4’.  The rear
surfaces of the channel blocks 9 and 10 and
the member 25 "are flat and fit squarely
against the rear surface of the blocks 1 and
3. When the blocks 8 and 8" are secured in
position by the bolts 6 and 6’, the shoulders
formed by the extensions 16, 17 and 39 are
engaged by said blocks to hold the channel
fonnlno member 9 and the spacing member

25 rlgldly in a predetermined poesition so
that the opening at the front surface of the
die will be just sufficient to let the double
thickness of the metal through. It W111 also
be noticed that the bolts 7 and 7 respec-
tively extend through the clmnnel block 9 |
and the spacing member 25 which assists in
holding the same in proper position. The
bolt 77 holds the member 25 from dropping
out and also holds the same securely in posi-
tion so that it will form a proper bearing
surface for the wedge 29 when the latter
moves the lower channel block 10 upwardly.
An additional device for rigidly holding the
upper channel member 9 in proper posmon
may be provided by securing a pin 11 rigidly
to the inner vertical surface of the block &
and making it of sufficient length so that it
will not only extend through an opening 14
in the channeling member 9 but also extend
into a recess in the inner lateral surface of
the block 8. By thus making the rear sur-
face of the channeling block 9 flat so that it
will fit snugly against the front surface of
the block 8 and providing the shoulaers 16
and the opening 15 for the bolt 7 and addi-
tionally providing the pin 11 to extend
through the opening 14, the member 9 is
secur ely held in fixed poqltlon so that it will
not be moved out of place when considerable
pressure is exerted on the channel forming
surfaces 18 and 19 during the bending oper-
ation while the metal isbeing drawn through
the die.

Although T have shown the rear portion
of the die comprising the blocks 1 and 38 as
made up of several parts it should be under-
stood that these parts may be made integral,
if desired, and the bolts 5 and 5 therefore
omitted. The spacing member 25 could also
be made integral with either the block 8 or
block 8”. The upper channeling member 9
could also be made integral with either the
block 8 or block 8 but 1 prefer to make it
removable so that it may be replaced by a
duplicate when desired. The lower channel-
ing member 10 is provided with a rear flat
surface and lateral shoulders so as to be
properly guided in a vertical direction and
held in proper position by the blocks 8 and
8’. It should be understood, however, that
the blocks 8 and 8 do not fit against the
shoulders 17 very tightly as freedom of
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movement in a vertical direction of the chan-
neling member 10 is desired. A pin 12 ex-

tends laterally from the inner face of the

block 8 as indicated in Fig. 1. The channel-
ing member 10 is provided with a short slot
18 which fits over the pin 12. The pin 12
and the slot 18 are principally for the pur-
pose of limiting the upward movement of
the channeling member 10 o as to leave just
sufficient space between the upper and lower
edges of the channeling members to permit
only two thicknesses of the metal to emerge
from the die at this point. The slot is, how-
ever, of such length that when the channel-
ing member 10 is moved to its lower position
the space between the channeling members
is sufficient to permit three or more thick-
nesses of the metal to pass through at the
starting of the metal bending operation,
which will be more fully explained herein-
after.

Both the rear portion and the front por-
tion of the compound die are provided-with

bending surfaces of peculiar shape so that

the metal may be gradually bent and formed
into the double channel sash bar, as shown
in Fig. 8 or Fig. 11, when brought into
codperation with the directing and bending
surfaces of the core 31. The bending sur-
faces in the blocks 1 and 3 are tapering and
converge toward the right as viewed in
Figs. 1, 2 and 8. The upper central portion
of the opening through the blocks 1 and 3
inclines downwardly toward the right as
indicated at 40 in Figs. 2, 6 and 7. By
comparing Figs. 6 and 7 with Figs. 1, 2 and
5, it will be seen that the rib 40 acting in
conjunction with the groove on the upper
side of the core 81 gradually bends the
upper channel to almost its full depth, the
operation being completed by the upper
channel block when the metal passes through
the opening in the blocks 8, §’, which 1s
shown in Kig. 18. The central lower por-
tion of the bending surfaces in the block 3
are curved upwardly so as to form addi-
tional ribs which converge toward the right
to the positions indicated in Fig. 7. Aside
from the channeling members 9 and 10 be-
tween the blocks 8 and §’ there are formed
in the latter, adjacent the inner ends of the
members 9 and 10, bending surfaces which
are in alinement with the opening in the
blocks 1 and 38, shown in Fig. 7. These
bending surfaces 41, 41’ shown in Fig.
converge toward vertical openings of a
width equal to double the thickness of the
metal to be bent. Therefore when the wedge
29 is driven to its final position, as ind:-
cated in Fig. 1, the opening from which the
metal can emerge in its final bent shape is
that of an H, as shown in Fig. 13, and of
just sufficient size to permit two thicknesses
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of the metal to pass through, as indicated .

in Fig. 3. As before stated, the bending
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surfaces in both portions of the die are
tapering or converging in the direction in
which the metal 1s drawn and that the
openings through the two portions of the
die are in alinement with each other. It
should also be observed that the portions of
the channel blocks 9 and 10 which project
into the opening formed by the bending
surfaces 41, and 41/, have diverging inclined
lateral surfaces and also diverging inclined
inner surfaces. The lateral surfaces of the
block 9 are indicated at 19 in Fig. 9, and
the lateral inclined surfaces of the block 10
are indicated at 22 in Fig. 10. These sur-
faces are also shown in Fig. 13. The in-
clined inner surfaces are indicated at 18
and 21 in Ifigs. 9, 10 and 13.

The core 31 consists of lateral wings 32
and 82" which are elliptical in cross section
and - inclined toward each other at their
upper ends, as indicated at Fig. 7, to form
an upper longitudinal groove which is flat
on the bottom and has substantially vertical
walls. The core 31 is connected by a ver-
The
plate 30 is movable freely through a corre-

sponding opening in the block 3. In this
instance this opening extends entirely

through the block 3. The guiding bar 28 is
rectangular in cross section, as indicated
in Fig. 7, and is slidable through a corre-
sponding opening which extends longitudi-
nally through the lower portion of the block
3, as indicated in Fig. 2. The forward end
of the bar 28 is provided with an upper in-

‘clined surface to form the wedge 29 so that

when the bar is inserted into the block to
the limit of its movement the chanmeling
member 10 will be moved to its uppermost

position, as indicated in Figs. 1, 2, 3 and 13.

The forward movement of the bar 28 may
be limited by the plate 30 striking against
the rear flat surface of the channeling mem-
ber 10 as shown in Fig. 8, but I prefer to
provide the bar 80 with an abutment 26,
which strikes against the rear portion of
the block 8, when the forward end of the
core 31 is substantially flush with the front
inner surfaces of the blocks 1 and 8 and in
the position indicated in Fig. 7. A handle27
connected to the abutment 26 may be pro-
vided and bent downwardly, as shown, to
facilitate the insertion and withdrawal of
the core without interfering with the metal
extending into the die.

Although the bottom 383. of the upper
groove of the core 81 is horizontal and ex-
tends in a straight line, I prefer to have the
lower grooves formed by the plate 30 and
the wings 82, 82, inclined at 36 from the
horizontal portion 84. Tt will also be no-
ticed that the lower edges of the wings are
inclined at 85. The rear end of the core 31
as indicated in Fig. 6 is therefore some-
what larger and different in shape than the

8

forward end of the core, as indicated in
Trig. 7.

When the bending operation is started,
the metal should first be cut to the proper
width so that when bent together in the
shape shown in Fig. 8, the lateral edges will
not come in contact too soon during the
bending operation. Preferably the width of
the metal should be such that the edges will
come into contact without crowding when
the me‘al emerges and has the shape indi-
cated in Fig. 3. The metal 38 is first bent
into the shape shown in Fig. 12. In order
to ingert the metal through the die so that it
ean be gripped and drawn, the metal must
be bent into at least three layers and there-
fore the horizontal opening between the
channeling members 9 and 10 must be wider
than when in the positions shown in Fig. 3.
The core with the wedge 29 connected to it is
therefore removed from the die when the
metal bent as shown in Fig. 12 is inserted.
By reason of the slot 13 the lower channeling
member may easily be moved downwardly
so as to widen the horizontal slot at the front
surface of the die. This is an important fea-
ture of my invention as it assists materially
in enabling metal to be bent into a double
channel sash bar by a single drawing
through a compound die, thereby saving ma-
terial and time in producing the results de-
sired. After the metal 38, bent into the
shape shown in Fig. 12, has been inserted
entirely through the compound die, it may
be gripped by the usual devices provided for
such purpose and drawn farther through the
die while the latter is held rigidly in posi-
tion. After the metal is gripped and the
drawing operation begins, the wedge 29 is
inserted into the horizontal opening in the
lower portion of the block 3 to bring the
core 31 in proper position. The core may be
forced part way into position, manually or
otherwise, and the friction between the mov-
ing metal and the core depended on to move
the core to its final position and hold it there
while the metal bending operation continues.
When the wedge 29 reaches the lower in-
clined surface of the block 10 the latter is
forced upwardly so as to decrease the space
between the edges 20 and 23 to a distance
substantially equal to twice the thickness of
the metal being bent.

Although the bottom 33 of the groove on
the upper side of the core 31 is shown in Fig.
1 as horizontal and in a plane slightly above
a horizontal plane through the edge 23 it
may in some instances coincide therewith
and if desired the bottom 33 of the groove
may be inclined toward the right.

It will be evident that as the metal is
moved through the die the upper portion
thereof is gradually bent into a groove by
the codperation of the inclined rib 40 and
the upper groove in the core 81. The space

70

75

80

85

90

95

100

105

110

115

120

130



10

15

20

25

30

35

40

50

55

60

65

4

between the inner end of the core 31 and the
opening in the blocks 1 and 3 is approxi-
mately equal to the thickness of the metal
being bent and therefore when ‘the metal
emerges from the rear portion of the die it
should assume the shape indicated in Fig. 7.
Preferably the metal strip 38 should be of
such a width that its edges do not crowd
against the plate 30 and therefore cause too
much friction against the drawing force.
AS the metal comes in contact with the lat-
eral and lower bending surfaces in the block
3, it is gradually bent into a somewhat cir-
cular form as shown in Fig. 6 and the edges
of the metal are gradually bent upwardly by
the lower ribs cotperating with the grooves
34 and 84" of the core 31 until such edges
engage the plate 30 or nearly so. The lower
left-hand portion and the lower right-hand
portion of the curved bending surface in the
block 8 are each in alinement respectively
with the corresponding portions of the bend-
ing surfaces 41 and 41’ Therefore as the
metal emerges from the rear portion of the
die, part of it immediately engages the bend-
ing surface of the front portion of the die.
This is indicated in Fig. 5 where the pref-
erable alinement of the surfaces specified is
shown. The alined bending surfaces are
shown at 42, 42’, 43 and 43 in Figs. 5, 6, 7
and 18. After the metal emerges from the
rear portion of the die in the shape shown
in Fig. 7, it enters the opening shown in
Fig. 13 and engages the bending surfaces.
The lateral faces of the metal is gradually
changed from its inclined shape shown in
Fig. 7 to the vertical pos1t10ns shown in
Flo 3. The upper grooved portion of the
metal engages the inclined surface 18 and
the lqteral Faces 19 of the channeling block
9 and is gradually forced into a deepel or U-
shaped section having a. horizontal bottom
and vertical walls brought into close contact
with the lateral or vertical portions of the
metal. The edges of the metal strip are sep-
arated from each other by the width of the
plate 30 when the metal emerges from the
rear portion of the die in the ‘shape shown
in Fig. 7. These edges then immediately en-
gage the upper inclined surface 21 of the
lower channeling block 10 which at this time
is held firmly in the position shown in Fig.
2 by the Wedoe 29. As the curved bendmo
surfaces 41 and 417 crowd the metal 'loamst
the clmnnehno member 9 to form a deepel
channel in the upper portion of the metal
the inclined surface 21 forces the edges up-
wardly while the lateral inclined surfaces 22
assist the bending surfaces 41 and 41’ to
form the lower channel in the metal strip
and. crowd the edges of the metal closer to-
gether until they are substantially in contact
when the metal strip emerges from the die
in its finished state, as shown in Fig. 3.
When the metal emerges from the die in the
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double channel shape, shown in Figs. 3 and
11, with the edges in contact or nearly so, it
is straight throughout its length as shown to
the right of the die in Fig., 1. It will be seen
by referring to Figs. 1 and 2 that the upper-
most edges of the double channel are only
slightly below the uppermost surface of the
metal at the rear end of the core and in
some instances the die may be such that the
horizontal plane through the upper edges of
the completed channel may coincide with the
horizontal plane passing through the upper-
most point that the metal 38 reaches upon
engaging the rear end of the core 31.

Although I have shown a die for bending
metal into a double channel for supporting
panes of glass and for other purposes, it
should be understood that the size and shape
of the double channel opening in the front
surface of the die may be varied, and so also
the details of construction, without depart-
ing from the spirit and scope of my inven-
tion as defined by the claims. For instance,
the upper and lower edges of the double
channel may be deflected toward each other
so that channels will be formed into which a
pane of glass will fit securely and gripped to
some extent by the spring action of the
metal. - This inward deflection will also as-
sure a water-tight fit between the double
channel supports and the panes of glass
which are cemented into the channel.

Having thus described an embodiment of
my invention, what I desire to have secured
by Letters Patent of the United States is— 100

1. In a device of the class described, the
combination of a core, and means co-acting
with said core for bending metal by a single .
drawing operation into a double channel.

2. In a metal bending die, the combina- 105
tion with bending surfaces and channeling
members, one of said members being mov-
able to permit insertion of a metal strip
through the die in the starting operation, of
a core for the die, and means for holding the 110
movable channel member in fixed position
while the metal is being drawn through the
die to bend it into a double channel.

3. In a metal bending device, the combi-
nation with blocks havmg openings pro- 11b
vided with metal bending surfaces, of a core,
a movable member for Varyino the size of
the exit opening, and a device for holding
said movable member in a predetermined
position.

4. In a metal bending device, the combi-
nation with a die havmo metal bending sur-
faces and a movable member to vary the
size of the opening through the die, a core
for the die, and means for moving said 125
member to operative position.

5. In a metal bending device, the combina-
tion with a double channeling die having a
movable member to vary the size of the
opening through the die, of a core, and 130
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means for moving and holding said movable
member in a predetermined position.

6. In a metal forming device, the combi-
nation with a compound die, of a core for
one portion, the other portion having a
movable bending member for varying the
size of the opening therethrough, and means
connected to said core for holding said
movable bending member in operative posi-
tion.

7. In a metal forming device, the combi-
nation with a compound die for bending a
strip of metal into a double channel, said
die having a movable element for varying
the size of the opening through the die, a
grooved core, and a wedge for moving and
holding said movable element in its final or
operative position.

8. In a metal bending device, the combi-
nation with a compound die comprising two
portions each having converging bending
surfaces and one having a movable channel-
ing member, of a core having an upper hori-
zontal groove and a plurality of lower
grooves, a guide-bar connected to said core,
a handle connected to said guide-bar, and a
wedge connected to said guide-bar and asso-
ciated with said movable channeling mem-
ber.

9. In a metal bending device, the combi-
nation with a block having an opening
therethrough with metal bending surfaces
converging in the direction in which the
metal is drawn and having an upper in-
clined rib and two lower inclined ribs, of an
additional block secured to said first named
block and having converging bending sur-
faces and channeling members, one of said
channeling members being movable to vary
the size of the exit opening, a core asso-
ciated with the metal bending surfaces of
the first named block, said core having an
upper groove, lateral wings approximately
elliptical in cross-section and also having
lower grooves, a vertical plate extending
through said first named block and sup-
porting said core, a guide-bar carrying said
vertical plate and also extending through
said first named block, a wedge connected
to said guide-bar and associated with said
movable channeling member to move the
latter to its final position and hold it in such
position while the metal is being drawn
through the die and formed into a double
channel, means for limiting the forward
movement of the guide-bar, wedge and core,
and a device connected to said guide-bar for
moving the same into or out of operative
position.

10. The method of forming double chan-
nel sash bars which consists in bending a
strip of metal into a tapered form and in-
serting the same through a die having a
channeling member movable to increase the
size of the exit opening and then placing the

S

core of the die in position and wedging the
said movable member to operative position,
and applying a pulling force to the emerg-
ing bent metal to draw it through the die to
effect the finished product by a single draw-
ing operation.

11. In a device of the class described, the
combination of a mechanism having bend-
ing surfaces, and means coacting therewith
for effecting the bending of the material
into a double channel by a single drawing
operation. ' ‘
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12, In a bending die, the combination of

bending surfaces and channeling members,
and a core for the die to bend the metal in
close contact on itself,

18. In a bending die, the combination of
blocks provided with metal bending sur-
faces, and a core coacting with said metal
bending surfaces to effect bending of the
metal back in close contact on itself to form
a channel.

14. In a metal bending die, the combina-
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tion of a block having bending surfaces, and

a core also having bending surfaces and
closing the opening through the block except
a space double the thickness of the material
to be drawn and bent.

15. In a bending die, the combination of a
block having an opening therethrough
bounded by metal bending surfaces, and a
core extending through said opening but
leaving an exit twice the thickness of the
metal drawn and of a predetermined shape.

16. Inabending die,the combination with
a device having a converging opening there-
through bounded by irregular bending sur-
faces, and a member coacting with said
bending surfaces to crowd the metal back in
close contact on itself to form a channel
sash.

17. Inabending die,the combination with
a device having an opening therethrough
bounded by irregular bending surfaces, and
a cove extending through said opening and
forming an emerging opening double chan-
nel in shape.

18. Inabending die,the combination with
a device having an opening therethrough
bounded by bending surfaces, and a core
extending through said opening and leaving
an exit compelling the material drawn to
emerge bent back on itself and in double
channel form.

19. Inabending die, the combination of a
device having a converging opening there-
through bounded by irregular bending sur-
faces, and a core extenging through such
opening and forming with the said device
an exit opening compelling the material
drawn to be bent back on itself throughout
its width to form a sash bar substantially
H-shaped in cross-section.

20. The method of forming a channel sash
bar which consists in inserting a strip of
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metal through an opening in a die having
bending smiaces, placing the core in posi-
tion, and drawing the metal through the die
so that the core coacting with the said bend-
ing surfaces will bend the metal back in
close contact on itself of cross-sectional
shape determined by the exit opening
formed by the core and said bending sur-
faces.

21. The method of forming sash bars
which consists in. inserting the metal
through a die having bending Smf‘wes, plac-
ing the core in posmon, and applying a
pulhno force to the emerging metal to draw
it through the die to cause the metal to be
bent back on itself into a predetermined
shape.

92. The method of forming double chan-
nel sash bars consisting in startmg a sheet
of metal of a predetelmined width through
the opening of a die having converging
bending surfaces, placing the core in posi-
tion to extend info said opening, and apply-
ing a pulling force to the emerging metal to
draw it through the die and force said core
into position where it forms with the die an
exit compelling the metal to be bent back
on itself with its edges meeting or nearly so
and producing a sash bar substantially H-
shaped in cross-section by a single drawing
operation.

23. The method of forming double chan-
nel sash bars which consists in bending a
sheet of metal into irregular form with The

edges gradually approachmo each other un-
#il in contact or nearly so and at the same
time gradually flattening out the sides and
forming a longitudinal groove where the
sald edges meet and also a longitudinal
groove on the opposite side and finally bend-

1,004,083

ing the metal back on itself throughout its
cross-section to form a double channel H-
shaped in cross-section.

24. In a metal bending device, the com-
bination of a double channeling die having
bending surfaces for directing the metal,
and a. core co-acting with said bending sur-
faces to direct the metal into a double chan-
nel by a single drawing operation.

25. Inabending die,the combination with
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a device having an opening therethrough

bounded by converging surfaces, and a core
extending through “said opening and form-
ing an outlet opening substantially double
channel in shape.

26. Inabending die,the combination with
a device having a converging opening there-
through bounded by bending surfaces, and
a member co-acting with said bending sur-
faces to crowd the metal back in close con-
tact on itself to form a channel sash.

27. In a metal bending die, the combina-
tion with a die having converging bending
surfaces for gradually bending the edges of
the metal toward the center and into close
proximity to each other when the metal is

being drawn through the die, of a core hav-

ing channehno sulfaces, and chanmneling
members cooperatmg with sald core to form
grooves in the metal, to flatten out the
sides, and bending the metal back on itself
throughout its cross-section.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses, on this 5th day
of January, A. D. 1911.

HENRY RITTER.

Witnesses:

Cuarres H. Seem,
Nixa J. Harsxe.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”
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