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Yo all whom ot mai. conceirn:

Be it known that I, WiLLIAM E. S. STRONG,
a citizen of the United States, residing at De-
troit, in the county of Wayne and State of
Michigan, haveinvented certain new and use-
ful Improvements in Metal - Bending Ma-
chines, of which the following is a specifica-
tion, reference being had therein to the ac-
companying drawings.

T'he invention relates to bending-machines
more particularly designed for shaping me-

tallic bars forming the component members

of trusses—such, for instance, as ear- bol-
sters. Suchconstructionsare usnally formed
of a compression member, preferably a chan-
nel or I beam, a central strut, and a tension
member extending from the ends of said com-
pression member and over the end of said
strut. T'he compression member is usually
cambered, and its opposite ends are bent to
lie parallel with the tension member, which
latter is provided with return-bends or hooks
engaging with said bent ends of the compres-
sion member. ~ |

It is the object of my invention to obtain a

machine in which both the compression and

tension members may be formed and also as-
sembled in proper relation to each other and
the central strut, the whole being accom-
plished in a single operation of the machine.

To this end my invention consists, first, in
the means employed for bending the ends of
thecompression member; further,in the mech-

anism by which the beam is cambered, and,

turther, in the devices employed for bending
the tension member around the strut and in
forming return-bends at its opposite ends

engaging with the ends of the compression

mem ber. | |
The invention further consists in the pe-
culiar construetion, arrangement, and com-

Dbination of parts, as more fully hereinafter

described and claimed. |

In the drawings, Figure 1 is a plan of a
portion of the machine, showing one of the
forming-arms in horizontal section. Fig. 2
1s a vertical cross-section on line z z, Fig. 1.

Fig. 3 is a plan similar to Fig. 1, but broken

away toillustrate the mechanism beneath the
bed. Figs. 4,5, and 6 are sectional plans of
the bending-arm shown in Fig. 1, illnstrating

ranged rotary heads C,

‘the same in different positions of its opera-

tion. Fig. 7 isa longitudinal section through
the machine. Tig. 8 is a perspective view of
the forming devices in their initial position,
and Fig. 9 is a plan of the complete trauss
formed by the machiue.

- A is a bed suitably formed to support the
variousoperating parts of the machine. Cen-
trally of this bed and slidingly secured in

Fig. 10 is a plan of
a modified construction of forming member.

55

6o

bearingstherein isa movable bed B, and upon

opposite sides of this movable bed are ar-

trated in the drawings.) -

The heads C are spaced asufficient distance
apart to support the ends of the compression-
bar (shown at «) and are provided with lugs

or abutments ¢ and b, forming jaws for en-
gaging the ends of said bar, said lugs being
arranged upon one side of the axis of each

head.

In the drawings I have illustrated the bar
x as a channel-beam, and for such a member

the lug a on the rotary head is arranged with
one face a' thereof, against which the web
of the channel is adapted to bear, this face
a being substantially arranged in the axial

plane of the head C. The lug bis arranged
In a position to engage with the lower flange
of the beam, and to engage with the corre- -

sponding upper flange a hook ¢ is provided,
which is pivotally secured at d to
abutment c. | L |

In the initial position of the parts thus far
described the hooks ¢ are turned back, so as

(only one being illus-
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the lug or -

8

to permit of the channel-beam being placed

in position on the heads Cand with the faces

o' of thetwo heads arranged in the same plane
and bearing against the web of the channel-
beam. |
against the edge of the lower flange of said

In this position the lugs b also bear

90

channel - beam, and when the hooks ¢ are

turned down they will engage with the corre-
sponding upper flange. It will thus be un-
derstood that a rotation of the head C will

95

cause the bending of the ends of said chan-

nel-beam, the angle of the bend being the axes

of the rotary heads. To hold the ¢entral por-

tion of the channel-beam while its ends are
being bent and also to form the camber in
| sald beam, thesliding bed B is provided with

100
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the lugs or abutments e, which in the initial

- position of the machine are substantially in

10

L5

line with the lugs b and are adapted to bear
against the flanges of the beam in the central
portion thereof. These lugs e are spaced
from each other to permit of placing the strut
1 of the truss between them and in engage-
ment with the channel-beam.

findicates stationary abutments secured to
the hed A in rear of the beam and the abut-
ments e. In frontof the beam and a sufficient
distance therefrom to clear the strut y are
arranged the devices for bending the tension
member z. These consist of two like form-
ing-arms D, extending upon opposite sides of
the center of the bed and pivotally secured
at adjacent ends to thesliding bed B. Each

~ of these arms is provided with a flat vertical

20
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- relation thereto.
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pin . _
ably formed by two parallel plates m, secured
together by the sleeve n.

face g, and in the initial position of said arms

‘these faces are preferably in the same plane

extending parallel to the beam and adapted
to bear against the straight bar of which the
tension member is formed. The arm D is
preferably hollow,and within the recess there-
in 1s arranged an arm K, which extends out
through the end of the arm D and is provided
at 1ts outer end with a hook-shaped form-
ing-head . The arm E is connected to the

arm D in such a manner as to be capableof a -

lateral and also a longitudinal movement in
Asillustrated in the draw-
ings, this connection consists of a pivot-pin &
in the arm D, engaging with a slotted bear-
ing v at the inner end of the arm E. Near
the outer end of the arm D is arranged the
second pivot-pin 7, which has a cross sliding
engagement with the arms Eand ). Thisis
secured. by providing the arm E with the lon-
gitudinal slot A and the arm D with the trans-
verse slots {, the latter being preferably
formed in the arc of a circle drawn from the
center of the pin 4. The arm E is also cen-
trally recessed, and within this recess is ar-
ranged the aTm Gr, secured upon the pivot-
'This arm is bifurcated, being prefer-

Between the plates

~m is arranged an arm H, pivotally secured at
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I tosald plates and extending inwardly there-
from. Theinnerend of thls arm H is adapted
to bear against a segmental bearing-face oon

the arm E and also in the initial position of -

the parts against the lug J on the arm D, this

g extendmﬂ' through a slot pin the arm E.

The plates m extend laterally from the pivot
n and embrace a link K, to which they are
pivotally secured at ¢, the opposite end of
this link being pivotally secured at r to the
arm E. The arm His provided with a later-

ally-extending arin L, adapted at a certain

point in the movement of the parts to engage

with a lug M on the stationary bed A for the_

purpo‘%e that will be hereinafter described.
N is alink or push-bar, secured to the arms

"H and G by the pivot-pin I.

With the construction and arrangement of

parts just described whenever movement is | rolls C® and to rock the arms O’*,

imparted to the push-rod N it will cause the

arm H to bear against the Ing J and to there-
by swing the arm D around its pivot O, car-
rying with it the arm K and other parts in
connection therewith. Assoon, however, as
the arm L comes into engagement with the
Iug M the latter will eause the turning of said
arms L and H upon the pivot I, disengaging
the latter from the lug J, as shown in Hig. 4,
after which a further movement of the push-
bar N will cause the swinging of the arm K
only, the arm D remaining stationary. This
swinging of the arm K is permitted by the
pivotal connection i between it and the arm
D and also by theslots /in the arm D, which

allow the pivot-pin 7 to travel.in a segmental
Thus during the travel

course in said slots.
of the arm K the relative position of the arm
G thereto remains the same. During this
swinging movement of the arm K the arm L
remains in engagement with the lug M, and
thus causes the arm L and arm H to swing
around the pivot I untilsaid arm H is finally
disengaged from the segmental bearing o, as
illustrated in Fig. 5. If then a still further
movement is imparted to the push-bar N, it
will cause the swinging of the arm G around
the pivot 7, causing the lateral extension of
said arm to push against the link K and cause
the longitudinal sliding movement of the arm
E.  This longitudinal sliding is permitted by
the slots ¢ and £ in the arm K, while the ful-

crum-pin 7 is prevented from movement by

its engagement with the transverse slots [ in
the arm D

From the above deseupmon it will be un-

del_stood that all the movements of the parts
in connection with the swinging arms D are
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accomplished by the longitudinal movement

of the push-bar N. To cause the movement

of this bar, as well as to operate the rotary |
heads C and the sliding bed B, the machine

is provided with the following meehamsm

110

P is a sliding cross-head_secured upon ways

or guides (), forming an extension of the bed

A and parallel with the guides of the sliding
bed B. Thiscross-head is given a reciprocat-

ing movement by suitable connection, such
as the inks R, to a ¢rank or other source ot
power. (Not shown.) To this cross-head P
are pivotally secured the push-rods N, and

II5

the cross-headisalso provided with forwardly-

extending arms S and T, adapted to respec-
tively operate the rotary heads C and the
sliding bed B through mechanism Wthh will
now be described.

The heads C are provided with shanks C’,
extending down into a recess within the bed,
and to these shanks are secured the rock-

arms C? said rock-arms being preferably bi-

furcated and carrying at their outer ends the
antifriction-rolls C°. These rolls in the ini-

tial position of the parts extend into the path
of the arms S, which latter are provided with
cam-faces S, ada,pted in the forward move-
ment of the cr oss-head P to bear against the
thereby
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causing a partial rotation of the head C.
The sliding bed B has arranged in the re-
cesses therein two pairs of toggle-levers U
and V, one end of each pair of levers being
pivoted to the sliding bed B, while the oppo-
site ends are pivoted to lugs or bearings W
on the stationary bed A. The connecting or
elbow ends of said toggle-levers extend in
the initial position of parts in proximity to
each other and in the path of the arm T,
which is provided with a tapering or wedge-
shaped nose T', adapted in the forward move-

ment of said arm to spread the pairs of tog-

gles and by straightening them out cause the
forward movement of the sliding bed B.
The construction and the relative move-
ment of the parts being as above deseribed,
the complete operation of the machine in
forming a truss is as follows: The operator
first places the channel-bar , which is to
form the compression member of the truss,
with its ends in engagement with the lugs a b
on the rotary heads C, after which he turns
down the hooks ¢ into engagement with the
upper flanges of said channel-beam in the
manner before described. It will be noticed
from Fig. 1 of the drawings that the beam in
this position has its ends extending a short
distance beyond the vertical faces ¢’ of the
lugs a, and it will also be noticed that the
lugs @ are provided with an inclined surface
a*, which in connection with the surface o’
forms an angle in the axial line of the head
C. Thestruty is also placed in position with
its base bearing against the channel-beam
and 1ts outer end extending in proximity to
the adjacent ends of the forming-arms D.
There is, however, sufficient space between
the outer end of the strut 4 and said form-
ing-arms to permit of the insertion of the ten-
sion member z, the latter being preferably a
flat bar and of a width slightly less than the
width of the web of the channel-beam. As
will also be observed from an examination of
Fig. 1, the hooked head F of the arm E is ar-
ranged in its Initial position with its outer
face in line with the vertical face g of the
arm D, and the ends of the tension member
z extend sufiiciently beyond the arms D to
overlap said hooked heads F. If motion be
now imparted to the cross-head P, it will
cause a forward movement of the push-bar N
and the arms Sand T. The latter will canse
the spreading of the toggles and forward
movement of the sliding head B, as before
described, which will cause the lugs or abut-
ments ¢ 1o press against the flanges of the
channel-beam o and carry the central portion
of the latter rearward until it bears against
the stationary abutments f. The effect of
this movement is to camber the beam. Si-
mualtaneously with or successively to the
movement of the sliding head B the arms S
will come into engagement with the antifric-
tion-rolls C* of the rock-arm C? which will
cause a partial rotation of the heads C. This
rotation is sufficient to bend the ends of the

channel-beam z to the proper anglem—that is,

where they will be parallel with the tension
member when the latter is formed and con-
nected thereto. During the bending of the
channel-beam the movement of the cross-
head P will carry forward with it the push-
rods N, which will bear upon the arms H and
cause the swinging of the arms D in the man-
ner before described. This swinging of the
arms D will hend the tension member z around
the end of the strut ¥ and to the proper an-
gle, so as to bring its outer ends against the
inner face of the bent ends of the channel-
beam. When thisposition has been reached,
the lug M will trip the arm L, so as to disen-
gage the arm H from the lug f, thus arrest-
ing the movement of the arms D, but con-
tinuing the movement of the arm K. The
latter will cause the hooked arm F to bear
against the projecting end of the tension
member 2 and bend themn across the ends of
the channel-beam, as shown in Fig. 5. When

this movement is completed, the arm H will
be disengaged from the segmental bearing

o and the arm G will be caused to swing
around the pivots 5. This arm G, it will be
observed, constitutesin effect the hell-crank

lever fulerumed at 7, and its short arm is con-

nected at g to the link K, sothat the forward

movement of the push-bar N will cause the
longitudinal sliding movement of the arm E.

This will carry the head F inward, causing
the projecting end thereof to bear against the
bent portion of the bar z, turning it over the

70

75

80

IO0

end of the channel-beam and pressingitinto

contact with the rear face thereof.

as well as to avoid forming too sharp a bend
in the bar z, I preferably reinforce the ends

of the beam by blocks or plates w, which are

In order
to strengthen the end of the channel-beam,

105

riveted or otherwise secured to the channel-

beam and are preferably provided with
rounded ends, as shown in Figs. 4, 5, and 6
of the drawings.

tion of bending both the compression and

tension members of the truss is performed

and the assemblage of these parts in connec-
flon with the strut.
of the cross-head will cause the reverse move-
ment of the parts; but toavoid bending back

the ends of the channel-beam the heads C are

not positively rotated in the reverse direc-
tion, but are provided with a spring C%, which

after the complete truss has been removed

will return the arms C? and heads C to their

1nitial positions. The toggles U and V may

also be returned by a spring, such as Y.
Although I have described my machine as

arranged for forming a truss of particular de- -
s1gn, it is obvious that suitable adjustments .

may be provided by which the various angles
of bends may be changed. Thus within cer-

tain limits a truss of any desired design may

be formed. N | | -
My machine may also be readily adapted to -

form trusses in which the tension member is

Thus in the forward move-
ment of the cross-head P the complete opera--

[IO

r1s

The return movement
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straight and the compression member bowed, |

1t being only mnecessary to secure a greater

relative travel of the sliding bed B, so as to

produce a corresponding greater bend in the
compression member and to dispense with the
angular movement of the arms D, which lat-
ter may be accomplished by suitably adjust-
ing the position of the stop M. Again, the

tension members may be bent on compression |

members already cambered by dispensing
with movement of the sliding bed B, locking
the arms D in a position forming a straight
line and using only the forward and inward
movement of the hooks I to form the return-
bends.

In Fig. 10 I show a construction in which
the swinging forming-arms D are dispensed
with and in place thereof a sliding head X is
used. This head has the angularly-arranged

faces &' and «?, adapted to bend the tension

member of the truss, while the ends of said
members are bent around the ends of the

compression member, as in the other construe-.

tion, I do not, however, consider this form
of machine as desirable as the one previously
desecribed. |

What I elaim as my invention is—

1. A machine for forming return-bends in
metallic bars comprising a bed, a hook-shaped

forming-head, having a transverse and lon-

gitudinal movement uponsaid bed and means
for holding the bar to be bent with a free end
projecting across the transverse path of said
forming-head andin alinement with said hook

in the longitudinal movement of said head.

2. In a machine for bending metallic bars
the combination with a bed of aswinging arm

thereon, a hook-shaped forming-head carried

by said arm, means for holding the bar to be

bent in the path of said swinging arm to be
‘bent thereby and means for moving said

hooked forming-head transversely and longi-

tudinally in relation to said arm to form a re-

turn-bend in said bar.
3. Inamachineforbending and assembling

metallic bars, the combination with a bed, of

a rotary head journaled therein having up-
wardly-extending jaws, a swinging forming-
arm upon sald bed, a hook-shaped forming-
head carried by said forming-arm, means for
holding two separated bars, with the free end
of one in engagement with the jaws of said
rotary head and the other extending in the
path of said swinging arm, means for rotating
said head to bend the end of the bar in en-
gagement therewith, means for swinging said

~arm to carry the other bar into contact with

6o

sald bent portion and with its end projecting

therebeyond and means for moving said hook-

shaped forming-head first laterally against
sald projecting end and then longitudinally
to form a return-bend around the end of said

- bent bar. |

4. In a machine fof bending metallic bars

‘the combination with a bed of a forming mem-

ber thereon, a traveling connection between

direction in relation to said bed and having 4
cross sliding engagement with the forming
member, a push-bar bearing upon said form-
ing member, adapted to move the same and
said sliding connection upon said bed, means
for disengaging said bar from said member
and a lever fulerumed to said connection and
connected to said forming member and push-

bar adapted upon the further movement of

the latter to impart a eross movement to said
forming member transversely.
5. In a machine for bending metallic bars

the combination with the bed of a rotary head

journaled therein having arranged upon one
side of its axis separated upwardly-project-
ing jaws, means upon the bed and arranged
upon the opposite side of the axis of said head,
for holding the bar to be bent with a free end

projecting into engagement with said jJaws

and means for rotating said head to bend the
engaged portion of said bar.

6. In a machine for bending metalliec bars
the combination with a bed of two rotary
heads journaled therein having upwardly-

projecting separated jaws arranged upon op-

posite sides of the axes of said heads and form-
ing grooves or channels normally in aline-
ment with each other adapted to receive the
bar to be bent and means for rotating said
heads to form a double bend in said bar.

7. In a machine for bending metallic bars
the combination with the bed, of two rotary
heads journaled therein having upwardly-
projecting separated jaws arranged upon op-
posite sides of the axes of said heads, and
forming normally-alined grooves or channels
for receiving the bar to be bent, an abutment
in said bed for bearing against the side of
sald bar centrally between said heads, means
for rotating said heads to form a double bend
in said bar, and means for moving said cen-
tral abutment laterally to camber said bar
between the heads. - |

8. In a machine for bending metallic bars
the rotary bending-head C having the jaws or
abutments a and b arranged on one side of the
axis the former being of a height greater than
the width of the bar to be bent and the abut-
ment b being of a lesser height and adapted
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to engage with the lower edge of the bar, and -

a hook ¢ pivoted to the lug a adapted to be

turned over to engage with the upper edge of
said bar. | | | |

9. In a machine for bending metallic bars
the combination with a bed of aswinging form-
ing-arm thereon, a second arm carried by said
forming-arm having an independent sSwing-

ing and longitudinal sliding movement there-

120
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on, a hook-shaped forming-head at the free

of said forming-arm, a push-bar having bear-
ings upon both of said arms adapted toswing
the same together, means fordisengaging said
push-bar first from said main arm to permit
of the independent swing of said carried arm
and forming-head, and subsequently from

~end of said carried arm and beyond the end -

130

said bed and member guided to move in one | said carried arm, and a connection between
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said push-bar and earried arm adapted in the |

continued movement of the former to move
sald carried arm and hooked head lonﬂ‘ltudl—
nally. |

10. Ina machme for bendmn' metallic bars
the combination with a bed, of the hollow
swinging forming-arm D thereon the hollow

swinging arm E w1th111 the arm D and having

the hook -shaped forming-head F projecting
beyond the free end theleof the pin 7 pass-
ing through cross-slots for med respectively

lonmtudmally of the arm E and transversely

of the arm D, the bell-erank lever G pivoted
upon the pin 7 within the recess of the arm
E, the link K connecting one arm of said bell-
emnk with the arm E, the arm H connected
to the other end of said bell-ecrank and bear-

ing upon the segmental bearings o on the arm

K, the lug J on the arm D passing through a
slot in the segmental bearing o, the tup-arm
L and the push rod B substantmlly as and for
the purpose described.

11. In a machine for bending metallic bar%
the combination of a tr avehnﬂ* forming mem-
ber, a return-bend - formmﬂ' device carrled
therebv and common actuaﬁmn mechanism
for operating said forming membel and re-
turn-bend-forming devlee |

12. In amaehme for bending metalhc bars

30 the combination of a Swmgmg for mmﬂ'-arm

a 1eturn “bend- fcn ming demce carried by th@ .

free end of said arm (md a common dctua;tln o

connection for operating said foxmmfr-(wm'-

and return-bend- forming device.
13. In a machine for bendmu‘ m etallle bars
the combination of a tr avelmﬂ’ f01 ming mem-

35

ber and a hook-shaped formmn'-head carried

thereby adapted to have a, relatwe transverse
and longitudinal movement i in relation to said
formlnﬂ' member,

14. In a, machine for bendmﬂ' metallle bars

the combination of a El‘&VE}]an‘ forming mem-
ber, a hook-shaped fm‘mmg head ca,nled
l}hereby and a common actuating connection
forsueccessively operating said formmﬂ' mem-

ber and moving said hook- -shaped hea,d trans-

versely and homzontally In relation thereto.

15. In a machine for forming metallie bars,

the combination with a bed, of a work-holder
thereon and a hook-shaped formmﬂ*-head hav-
ing alateral and longitudinal movement upon

said bed, the path of the former movement
| extendmﬂ* across the work and the latter lon-

Ultlldllla;uy thereof.
In testimony whereof I affix my swnature
in presence of two witnesses,
~WILLIAM E. S. STRONG
Witnesses:
JAMES WHITTEMORE
M. B. O'DOGHERTY.
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