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This invention relates to machines for bend-
ing rolled steel beams and has special reference
to such beams as are intended for use in ship
building, such as ribs and deck beams.

The cbjects of the invention are to provide a
means for simultaneously and complementarily
giving the right and left ribs, or other beams,
the same longitudinal curvature, and also the
same angular bend of the short legs thereof;
means for holding said ribs or beams in the
machine; means for applying the bending force
at spaced intervals therealong; means for per-
mitting the rib or beams to slide longitudinally
in said bending means to compensate for the
bending thereof; means for controlling the ex-
tent of the bending at all points therein; means
for operating each controlling means; and means
for automatically controlling all said operating
means from & single control matrix.” Further
objects are to save time, labor, and floor space
usually required in obtaining the several shaped
ribs, or other beams,; of a ship, and thereby to
reduce the cost of ship construction.

I attain these and other objects, as will appear
to those skilled in the art as the description of
my machine proceeds, by the devices, mecha-
nisms, and arrangements illustrated in the ac-
companymg drawings, in which—

- 'Fig. 1 is a fractional diagrammatic front ele-
vation of my improved bendlng machine having
completed the bending of a pair of bulb beams;
Fig. 2 is a similar side elevation thereof; Fig. 3
is o diagrammatic view showing the connections
between the bending machine and the control
panel; Fig, 4 is a diagrammatic vxew showing
the wiring of the automatic control of the bend-
ing machine from the control panel; Fig. 5 is
a/'cross-séction of the upper end of one of the
bending elements of my machine; Fig. 6 is a front
elevation thereof; Fig. 7 is a section thereof,
taken on the line T—T in Fig. 6; Fig. 8 is an
enlargement of a portion of Fig. 7; Fig. 9 is a
plan view of the upper end of one of the bend-
ing elements; Fig. 10 is 5 section of -one of said
elements, taken on the line 10—I19 in Fig, 11
‘and showing the adjustable stop in plan view;
Fig. 11 is a section taken on the line f1—11{ in
Fig. 10, of a portion of the fixed guide beam and
of the adjustable stop thereon, showing the slid-
ing beam approaching the said stop; Fig. 12 is a
diagrammatic representation of the cam adjust-~
ing means; Fig. 13 is a similar view of the stop-
serew operating means; Fig. 14'is a side view of
‘the means for clamping the bulb means against
longitudinal motion at one'station in the bend-

ing machine; and Fig. 15 is a front view of a
portion of the control panel in the office, during
the time that the several motors dre raising or
lowering all the adjustable stops in the bending
machine.

Similar numerals of reference refer to similar

. parts throughout the several views.
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It is evident that the skin of a ship, at sub-
stantially every point in its area, lies in con-
stantly changing planes and that corresponding
points on opposite sides of the vessel lie in com-
plementary planes, that is to say, in planes hav-
ing equal but reversed angles in respect to the
longitudinal and horizontal axes of the ship.
The ribs lie in planes at right-angles to the lon-
gitudinal axis-of the ship and of the keel to
which they are attached. The side of the ship,
at any plane in which a rib lies, will make vary-
ing angles to the plane of the rib, from point to
point in the rib, except at such midship stations
where the sides are parallel and the bottom hori-
zontal, at which places the planes of the ribs lie
at right-angles to the planes of the sides and
bottom, but if the sides are converging while the
bottom may still remain flat, the angle between
the side and the plane of the rib will change from
point to point in accordance with the design of
the ship. It is also evident that the cross-sec-
tional outline of the ship will, in general, vary
with the design of the ship, but that the right
and left ribs, at any such station, will be similar
but complementary, the one to the other;, and
also that the short leg of each such rib will be
bent from its normal position at right angles
to the web of the rib, to lie flat on the skin -at
every part thereof, in accordance with the change
of angle which the skin of the ship makes with
the cross-sectional plane of the ship in which

the particular rib lies.

Therefore, in fashioning the ribs of a ship,. 1t
is necessary to bend them so that the outline or
form of the rib, as viewed in the direction of the
axis of the Shlp, will correspond with the Cross-

section of ‘the ship at’ that station, and- further

that the angle between: the plane of the r1b web
and the outer 51de of the short leg shall vary in
accordance W1th~ the designed angle- which the
skin ma.kes from ‘point to peint, with thé plane
of the rib.- “This angle is always e1ther a- right
angle or an- obtuse angle.

The problem, then, of prov1dmg a machine for

'preparmg a pair of complement;ary ribs for a

shlp, is t0 'so bend’ ‘the ribs tHat they form the
same and-the correct shape for: that particular
pair-and that the sheit- ‘legs of said rlbs be bent
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equally at all corresponding points in said out-
line, but differently from point to point in said
outline, in accordance with the ship design.
PFurthermore, it is an expensive matter to make
full size templates for each pair of ribs and to
lay out the change of angle of the short legs
thereof from point to point.

In order to simplify the work and reduce the

expense of preparing the ribs for a ship I have
devised the hereinafter described bending ma-
chine in which the force of grav1ty is utilized,
and an automatic means by which the shape of
the ribs may be controlied from a central point
by means of a small matrix or pattern, and a
manually controlled means, in the central office,
whereby the bending of the short legs of the two
beams may be controlled.

It is to be understood that a suitable heating
furnace, together with suitable means for han-
dling the hot beams therefrom, are supplied and

- that said handling means includes suitable appa-
ratus for placing the beams in the bending ma-
chine and for handling them and removing them
after they have been bent by the machine, hut
these parts are illustrated without detail herein
ag fhey form no part of the present invention.

Referring, now, to the drawings, it will be seen
that an elevated furnace 1 (Fig. 2) is provided
to heat the beams which 1t is desired to bhend,
and that said furnace is convenlently made some-
what longer than the longest beam to be treated
therein.  This furnace | opens on a conveyer
cham 2 leadmg therefrom and adapted to deliver
two of the said beams 8, in reversed pos1t10ns
to the top of the bendmc machine. I prefer to
mou*lt the fvrnace i and the chaln 2 at the top
of a sultable structure Whose vertical side at the
end of the conveyer 2 forms the supportmg strue-
ture 4 for the main part of thls improved bendmg
machme

At sultable spacing along the ent1re front of
the supportmg structure 4 I mount a series of
vertlcal I- beams 5 (Fig. 1), having the1r webs
,(Flg 10) paral‘el with the face of said supportmg
structure 4 and pormanently secured thereto
The spacing of these I-beams 5 may convemently
be ut about twc foot ce nters Eanh of these fixed
beams 5 forms a gulde for the bend.mg machme
mechamsm at such statlon
) In general thrs bendmg mechanism comprises,
at’ each statlon, a vertmally shdmg I-beam 1,
gulded in its vert1ca1 movement by the said fixed
beam B Wlth Wh1ch 1t is assomated and the head
of which grips the twg heated bulb beams 3 by
héreinatter described mechanism so that the
,welght of said beam 7 is supported dunng the
bending oneratron by the sald beams 3. The
V"I‘thally sl1dm'r beams 1 are each per'mtted to
‘pass downward, under the act1on of grav1ty, drag-
glng the beams 3 with them unt11 the lower ends
of each suce esswely rest on the respectlve stop
plates 8, Whose posrtrons have been automat1cally
adJusted to sult the amount of bend Wthh is to
be given to the bulb beams 3at that statlon (Fig.
1). Also the head of the vertically sliding beam
11is prov1ded w1th means to bend the short legs
of- the said beams g, in complementary manner
and in equal deglee sald mechanism, whlch is
also operated by the ‘weight of the moving parts,
is controlled by the position of an inclined plane
surface 9. (Figs. 10, 11) mounted on the said stop
plate ‘8. The. sald angle bendmg means engages
the adJusted carn 9 a controlled dlstance before
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plate 8, so that the full weight of the moving parts
is applied to the bending of the beams 3 and to
their short legs, just before such bending ceases.

An operating office 10 (Fig. 2) may be con-
structed at any convenient place, and a control
panel tf is set up therein, said control panel
having a removable designed pattern or matrix
{2 secured thereto.

The control panel {1 is provided with a series
of indicating means, one for each station of the
bendmg machine, and each adapted to show the
relative position of the corresponding stop plate
8 of the bending machine, at all times, the mo-
tion of the said indicating means being in exact
proportion to the motion of the stop plate 8 in
the guide beam 5, as hereinafter described.

" The motion of the stop plate 8 is caused by
the running of g motor {3 (Figs. 3, 4, 13). The
main electric circuit supplying the power for the
motors 13 passes through a reversible switch 14,
in the office- 10, and is provided with branch
circuits 15 each of ‘which connects it to the re-
spective motor {3 throudh a magnetlcally broken
relay switch -186. The relay magnet, I'l is ener-
gized to open tle sw1tch Iﬁ when the sultably
energlzed relay c1rcu1t I8 is closed by contact
of the 1ndlcat1ng means w1th elther of the two
plug termm Is 19 and 23 mounted on the matnx
{2 and at the bottom of the panel, respectively.
Thus it will be seen that when the indicating
means of any statlon engages “the matnx-held
terminals 9 to close the c1rcu1t 18, the magnet
{7 will open the sw1tch 1 and thus break the
branch circuit i5 and stop the motor I3 and the
motion of the stop plate 8. And this stop plate
8 is held in sych p051t10n unt11 the motor 13 is
reversed by the sthch 14 and the sw1tch 16 is
closed when 1t will descend and the 1nd1catmg

‘means in the office panel it will also proper-

tionately descend.” When the indicating means
reaches the lower end of its travel in the panel,
it contacts the termrnals 28, thus 51m11arly break-
ing the circuit 5 and stoppmg the correspondmg
motor when the’ stop plate 8 is at the lower end
of its permltted travel.

Similarly. the said panel {1 is provided with
sultable 1ndrcat1ng means ab each statlon thereon
which may be manually set and which are each
connected to the correspondmg above mentloned
inclined cam surfaces 9 (Flgs 3,11, 12) S0 that
each such surface 9 may be properly and indi-
Vldually adJusted to cause the short legs of both
of the beams 3 in the machme to be bent to the
desired angle at each’ such statmn when the
bending of said beam’ 3 has been completed
~ The upward mot1on of all the sliding beams 1
in this rr-achme 1s caused by -a hydrauhc hft
(Frgs 1, 2, 10, 11) compnsmg qutable cylmders
21, raising or lowering a cross beam 22 which
is. pos1t10*1ed vert1cally under the outer port1ons
of all of the vertlcally shdmg beams T 50 as to
engage them all and yvet so as to miss engage-
ment with the outer edges of the several stop
plates 8. This hydrauhc lift is not illustrated in
detarl herein but is adapted to raise all the beams
1 smultaneously unt11 the1r heads 11e in the
posxtmn adapted to receive the hot bulb beams
3 to be bent, Then after the beams 2 have. been
properly placed in the said heads, the hold-down
trolley wheels 56 on each head are apphed there~
to in such manner that the said beams 7 hang
from the upper angles of the r1ght and left bulb
beams 3. When the placing of the beams 3 in
all' the heads has been completed, the hydraulic
Iift. beam 22 s lowered until the. highest stop
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-plate 8 is engaged by the corresponding sliding
‘beam 7. oo ’ T ;

As the hydraulic lift beam 22 is continued fo
be lowered the hanging beams T bend the beams
-3 at their several stations until each successively
reaches its stop plate 8, and since the positions
of these stop plates 8 are each controlled by
the designed shape of the pattern 12, it follows
that the two beams 3 will have been equally bent
to the designed shape. And furthermore, just
‘before each of the hanging beams 7 reaches its
stop plate 8, the short leg bending apparatus
comes into action by engagement with the ad-
justed cam surface 8 on the said stop plate 8,
thus applying the weight of the beam T thereto
“to bend the said short legs to the desired obtuse
-angles.

The motor {3 is provided with a worm- (Fig.. 13)
on its shaft, said worm rotating a worm wheel
23. This worm wheel 23 is mounted on the lower
end of a long vertical screw-threaded shaft 24
which is mounted in suitable bearings supported
by the fixed beam 5. The screw thread 25 of
each shaft 24 is preferably square in form. ‘The
stop plate 8 (Figs. 10, 11) is carried by a long nut
28, integral therewith, through which the screw
25 is threaded. The stop plate 8 cannot turn
with the turning of the shaft 24, being held from
turning by the hereinafter described cam con-
trol shaft 27, and therefore the nut 28, with the
plate 8, travels up or down in the fixed beam §
with the turning of the shaft 24. The stop plate
8 extends out from the said fixed beam 5 a dis-
tance sufficient to engage under about one-half
of the sliding beam 1.

The sliding beam T is preferably of the same
size as is the fixed beam 5. The length of the
beam 17 is such that, if it travels down to its
lowest position on the beam 5, its head will then
be positioned below its uppermost position a
distance greater than the maximum bend re-
quired for the ship’s ribs, and the length of the
fixed beam § exceeds that of the sliding beam T
by such maximum travel distance. The sliding.
beam T is guided in its vertical travel by wheeled
yokes secured thereto and engaging the flange
edges of the fixed beam 5. The yokes 28 (Figs.
5, 9-11) are secured to the outer surfaces of the
flanges of the sliding beam T and extend hori-
zontally out therefrom towards the fixed beam 5,
being bent at their outer ends to form hooks 29
in-which the outer flanged guide wheels 30 are
mounted. Short pieces 31 are fastened to the
inner sides of the flanges of the beams 7T to form,
with the yokes 28, the mounting for. the.inner
flanged wheels 32. These wheels 3§ and 32 en-
gage the outer and inner edges of the flanges of
the fixed beam % on each side and thus guide
the movement of the sliding beam T vertically
and hold it from any other movement. These
yokes are preferably mounted near the top and
bottom ends of the sliding beam 7.

- Referring, now, particularly to Figs. 5-9 show-
ing the upper end of one of the sliding beams 1,
it will be seen that the head of each sliding beam
1 comprises a vertical plate 33 welded to a head
plate 24, which is: removably secured by means
of bolts 35 to a plate 35 which is welded to the
top of the beam 1. The head 32 is adapted
to receive the two heams 3 to be bent, said beams
3 being in reversed or right-left positions, with
their short legs 37 lying above the head’ 233 and
pointing towards each other, and with their webs
lying along the vertical edges of the head 33 and

(3

10

3

in the edges of the head 33.. A set of heads 33 are
made for each section or shape of the beams 3,
and these heads are changed for each change
in size of the said bulb beams 3 by unscrewing
the bolts 35 and substituting a new head on each
beam 7. A pair of vertical rollers 40 are mounted
in the edges of each of the heads 33 and are
adapted to engage the inner surfaces of the
webs 41 of the two beams 3. '
The beams 3 are locked in place on each of
the heads 33 by means of rollers 42 carried by
two large lever arms 42, cooperating with the
above described rollers 48. "The levers 43 are
clamped in such position as to hold the webs
&{. of -the beams 3 firmly between the two pairs
of rollers 40 and 42. These levers 43 are bent

- in under the plate 36 of the beam 1, and are
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with the bulbs 38 lying in prepared recesses 39 76

secured thereto by means of pivet pins 44 whereby
they are permitted to swing outward from such
clamping position in order to permit the two
beams 3 to be lowered into position-in the head
23. : o

The locking of the arms or clamping levers 43
is -accomplished by means of toggle links 45
(Fig. 5) connected to each other and to the short
arms 46 of the said clamping levers 43, in such
manner that, when the levars 43 are in clamping
position, the toggle links 45 connécting the arms
45 are at or slightly below ‘dead center, "A slot
471 is made in the web 48 of the beam 1, through
which the said links 45 freely pass. An operat-
ing rod 49 is connected to the two links 45 at
their knuckle joint and passés downward there-
from. When the links A5 arz at or slightly Dbe-
low dead center the rod 48 rests on the bottom
of the slot 47 and prevent further downward
movement of the links 45, thus locking the levers
43 in their closed position. This coperating rod
49 is coifset at 59 and passes into the solenoid 51,
secured to the side of the web 48, and forms the
core thereof. The lower erd of the rod 49 is
engaged by a spring 52, which may be mounted
within the solenhoid 51, and which presses said
rod 4% upward as sosn as te electro-magnetic
action of the solenoid &! is released, thereby
pushing the knuckle of the toggle links 45 up-
ward and releasing their locking action on the
levers 43, which promptly fal! outward under the
action of gravity, since the pivots 44 are placed
inward from the centers of gravity of the re-
leased levers 43. The knuckle joint of the toggle
links 45 engages the upper end of the slot 47 to
limit the opening motion of the levers 43. The
operation of all the sclencids 5{ is controlled
by suitable electric circuits, not shown herein,
and preferably operated from the ofice 18,

Thus it will be seen that az soon as the beams
3 are both in place in the several beam heads 33,
the solenoids 54 are ehergized. thus drawing the
rods 49 downward, compressing the springs 52
and forcing the short arms &5 outward and
clamping the levers 43 inward.

One of the sliding beams ¥ is provided with a
head which does not permit the heams 2 to slide
therein, but clamps them in fizad longitudinal
position. This head may usually be on the slid-
ing beam T which first engages the stop plate 8,
as-above described. The purpose of this clamp-
ing the beams 3 is to provide a raference point
from which definite measurements may be made.
The extent of the sliding of the beams & in the
other heads will, in general, vary scmewhat with
the distance from such anchored point. In this
case -t 'will be seen that the rollers 40 and 42
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have been omitted (Fig., 14). A pair of clamp-
ing {rolley plates 53 are mounted on pivots 54
which extend inward from the upper ends of the
above described levers 43. These trolleys 53 en-
gage the upper edges of the beams 3. When
the beam 7 is not supported either by the lift
beam 2! or by the stop plate 8, it hangs on the
two beams 8 by means of said trolley clamping
plates §3.

Each of the other sliding beams T is provided
with the above described clamping rollers 490
and 42 which permit a longitudinal sliding of the
beams 3 in the respective heads 33. Also the
pivots B4, at the upper ends of the levers 43,
are provided with trolley plates 55 on the ends
of which are mounted two wheels 56 which ride

5

10

on the upper edges of the beams 3 and which -

permit the said beams 3 to slide longitudinally
thereunder. .

The length of the trolleys 83 is such as to even-
ly divide the spaces between the wheels 56, which
may well be about twelve inches apart. When the
several beams T are not supported either by the
lift beam 22 or by the respective stop plates 8,
they are supported by the hot beams 3 through
the wheels 88, trolleys 55 and pivots 54, thus caus-
ing the hot beams 3 to bend under the weight of
the sliding beams 1.

When the lift beam 22 begins to be lowered,

all the beams 1, together with the hot beams 3 se~ 1

cured therein, are lowered until cne such beam
1 is stopped in its downward travel by its en-
gagement with the highest stop plate 8. Then
the weight of all the other beams 7, and 8, is
carried by said stop plate 8 so that the beams 3
are bent at such station. As the second such
beam 7T reaches its stop plate 8 the bending of
the beams 3 ceases at the first stopped station
but continues at the second station until the next
or third succeeding beam has reached its stop
plate. And so forth until the entire length of the
hot beams 3 has been bent to the desired shape.
It will be noted that the trolleys 55 turn on the
pivots 54 to adjust themselves to the angle of the
bent beams 3, and that the beams 3 slide under
the wheels 56, 40 and 42 to compensate for the
increased length between the stations as they
are bent.

Referring now to the mechanism for bending
the short legs 37 to the required obtuse angles.
As seen in Fig. 5 each head 32 is provided with a
pair of levers 57 pivoted thereto at 58 close under
the inside corners of the two bulb beams 8. These
levers 87 lie under the short legs 37 and extend
past the central line of the head 33. Each said
lever 7 is engaged by and adapted to be forced
upward at the central line by means of a short
compression bar 59, mounted in suitable straps
60 secured to the head 33.

The lower end of this bar 59 rests in a socket
81 formed on the upper end of a long compression
bar 62. The purpose of so mounting the bar 59
in the socket 6f is to enable the head 23 to be
removed from the beam 7 without having to dis-
engage the bar 58 from the above described le-
vers 51 at each head. The bar 62 is mounted in
suitable straps 83 secured to the web 48 of the
beam 1.

Referring, now, to Fig. 11, in which the bar op-
erating means is illustrated, it will be seen that
the circular cam block 84 is slidably mounted on
the hexagonal shaft 27 and rotatably mounted
on the stop plate 8. The upper surface.® of the
cam block 84 is inclined upward from its lowest
point and is adapted to be engaged by the foot
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65 of the bar 62. An antifriction wheel 66 may
be mounted on the end of the bar 62 to bear
against the web 48 of the beam 7. The bar 62 is
prevented from excess downward movement in
the straps 63 by means of a stop lug 51 engaging
one of the said straps. The distance that the
foot 656 is above the lowest line of the beam 17
is equal to the distance that the lowest point in
the cam surface 9 is above the upper surface of
the stop plate 8, so that when the beam 7 is
brought to rest on the plate 8, the foot 65 will not
raise the bar 62 if the cam block 64 has heen
turned to bring the lowest point in the ineclined
surface 9 in line for engagement by the foot 695,
with the result that no movement of the bar 62
is made and therefore there is no movement -of
the bar 59 or of the levers 57, and the short legs
37 of the beams 3 remain in their original posi-
tions at right angles to the webs &1 thereof.

But if the shaft 27 has been turned, as herein-
after described, to bring a higher part of the in-
clined surface 9 into position to be engaged by
the foot 65 of the descending bar 62, such en-
gagement Wwill occur before the beam T has
reached the stop plate 8, and therefore there will
be a relative movement of the bar 62 upward on
the web 48 of the beam 1, resulting in an up-
ward movement of the bar 59 and of the inner
ends of the levers 57, turning them on their pivots
§8, and forcing the short legs &7 upward ai a
determined obtuse angle, said angle being de-
vendent on the point of engagement of the foot
65 on the inclined surface 9.

The positions of all the cam blocks 64 are con-
trolled from the control panel {1, in the office 10,
as follows: Referring to Figs. 3, 12 and 15, it will
be seen that each station on the control panel is
provided with a rotatable handle 68 adapted to
turn the screw 68. The screw §9 passes into a
cylinder 79 and forces a piston Ti along the
said cylinder. 'The far end of the cylinder 10 is
filled with oil, or other suitable liquid, and is open
to a pipe 72 leading to a larger cylinder 13 at
the bending machine. This cylinder 73 has a
piston 74 therein. The pipe 72 and the near end
of the cylinder 73 are filled with oil and are in

free communication with the oil-filled end of the

cylinder 70. The piston 74 is connected by a
suitable connecting rod ¥5 with a crank 78 in the
above-described hexagonal vertical shaft 271 on
which the cam block 64 is slidably mounted. A
suitable indicating scale 77 may be mounted ad-
jacent the screw 69 and is adapted to show the
angle which the short legs 37 of the beams 2 will
be given by the engagement of the foot 85 with
the surface 9 as thus adjusted.

The control of the positions of the several stop

plates 8 from the control panel i is accom-
‘plished in the following manner.

The motor 3
turns the screw shaft 24 by means of the worm
and worm wheel 23 (Figs. 3, 13). A bevel gear 18
is mounted on the shaft 24 and meshes with a
hevel gear 79 on the horizontal shaft 8. This
shaft 88 is screw-threaded and moves a nut 81
therealong. This nut 8¢ is connected by a rod 82
with a piston 83 in s cylinder 84. The cylinder
84 is connected by a pive 85 with. a vertical cylin-
der 8% which is positioned as g part of the panel
Il and in proper relation to its corresponding
cylinders 86 of the other stations of the bendiné
machine. Oil, or other suitable liquid fills the
pipe 85 and the adjacent parts of the ‘cylinders
84 and 86. A piston 87 is mounted in the cylinder
85 and moves freely therein. An indicator rod
88 passes upward from the piston 87 and car-
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ries a head 89 thereon, said head 89 traveling upi

or down in the slot 90 in the panel 11,
“The panel (1, in the office’ 10, comprises a front

board 91 (Fig. 15) in which a series of vertical

slots 90 are provided, one for each station or
bending element 7 of the bending machine.  The
indicator heads 89 extend through said slots 90.
Each head 89'is provided with a contact point 92
which is adapted to engage and make contact be-
tween either of the pairs of terminals {3 and 28
in thie relay circuit’ 18. The contact point 82-is
preferably screw-threaded in the head: 89 where-
by it may be adjusted vertically. -

The panel {1 has a pattern: or matux l2 re=

movably secured thereto, said matrix ‘being" Qf~
designed shape corresponding ‘with ‘the desired

amount of bending of the ribs 3 at éach particular
station. The matrix 12 is provided at éach sta-
tion therein with a pair of plug terminals 19, nor-
mally out of contact with each other but adapted
to make contact when engaged by the above de-
scribed adjustable point 92. " 'The wires 93 form-
ing a part of the respective relay circuits 18, lead

from-the plug términals 19 to the respective re-’
lay magnets IT and the battery, or other source

of electric-energy, respectively, which-said: parts

may be mounted in-the panel i1 or at any other

suitable-point.
The terminals 20 at the lower end of the several

slots 90 are permanently-fixed in position and-

are adapted to stop the downhward or return mo-
tion of the stops 8 and the heads 89, when they
are engaged by the said heads.

Thus it will be:seen:that I have mvented a
machine for bending beams and their short legs,
in complementary pairs; by gravity, together with
means for automatically controlling the outline
of said bent beams together with-means for man-

ually controlling the extent.or angle of bend in-

the short legs of said bent -beams. ' Also it will
be seen that such'a machine is of simple con-
struction and operation and that it W111 perform
its work quickly and accurately. -

It is' to be understood-that, while I have illus-
trated and described what I cenceive to be the
best and most practical embodiment-of my in-
vention, it is obvious that many changes-and
variations may be made in the details of con-
struction thereof without departing from my in-
vention as expressed in the appended cldims." "As
instances of & few of such-possible variations I
might state that the hydraulic lift may be re-
placed by a mechanically operated 1ift;. that the
hydraulic connection:between the individual stop
plates and the corresponding indicator heads in
the office may be replaced by a mechanical con-
nection; that the rotary adjustment of the in-
clined planes may be replaced by a longitudinal
adjustment thereof, and so forth, as may be’de-
sired by the firm building or operating the said
bending machine; and I wish it to be understood
that my invention is not to be limited to the spe-
cific form or arrangemeént of. parts herein- de~
scribed and illustrated or specﬁcally covered by
my appended claims. ‘

Having, therefore, descrlbed my mventlon what
T claim and desire to secure by Letters Patent is:

1. In ‘a’ bending. machine for hot beams, the
combination of a plurality of fixed vertical guide
beams; stop plates adjustably supported thereon;
a plurality of vertically sliding beams, each
guided in vertical movement by its corresponding
fixed beam, and adapted to be stopped by con-
tact with said stop plate; and suspending means
mounted on the head of each of said -sliding
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5.
beams and adapted to connect said head to the
hot beams to be bent whereby, as said sliding

beams pass downward on said guide beams and
successively engage said stop plates, said hot

- heams are bent to the form determined by the

adjusted positions of said stop plates.

2. A bending machine as set forth in claim 1,
wherein said suspending means, on one said slid-
ing beam head, secures said hot beams against-
longitudinal motion therein; gnd wherein  the
suspending means, on each of the other sliding
beams, permits a longitudinal motion of the hot
beams therein, whereby compensation for the
bending of the hot beams is provided without-
permitting lateral motion of the sliding beams.

3. A bending machine as set forth in claim 1,
wherein said suspending means is pivotally
mounted on the head of each said sliding beam,
and is adapted to swing on its pivot to adjust it- -
self relatively to the sliding beam in accordance |
with the angle of the sliding heam to the hof
bent beams at each station. ]

4, A bending machine as set forth ia claim 1,
wherein said suspending means comprises a pair
of trolley plates pivotally mounted on the head
of each of said sliding beams, and each adapted
to swing on its pivot to adjust itself to the angle
of bend of the hot beam, and wherein each said
trolley plate is provided with wheels whereby
said hot beams may slide under said suspending
means to compensate for the change in: length
between stations by the bending of said hot beams.

5. -In a hot beam bending machine, the combi-
nation with a guided sliding beam; of a head
thereto operatively engaging the hot beam fo be
bent; a clamping lever mounted on said sliding
beam adjacent the side of the hot beam to be
bent; and rollers mounted in the head and in
the clamping lever and respectively engaging the
two sides of the hot beam, whereby longitudinal
motion of the hot beam is permitted past said
head and said clamping lever.

6. In a hot béam bending machine, the combi-
nation with a guided sliding beam; of g head
thereto operatively engaging the hot beam to be
bent; a clamping lever mounted on the sliding
beam adjacent the side ¢f the hot beam and ex-
tending above the hot beam; rollers mounted in
the head and in the clamping lever and respec-
tively engasing the two sides of the hot beam; a
trolley plate pivotally secured to the upper end
of the clamping lever and extending over the hot
beam; and wheels mounted on the ends of said
trolley plate and engaging the upper surface cf
said hot beam. :

7. In a hot beam bending machine, the com-
bination of a guided sliding beam; of a head
thereto operatively engaging the hot beam to be
bent; a clamping lever pivotally mounted on said
sliding beam and lying adjacent the side of the
hot beam and adapted to clamp the hot beam to
the head; a toggle link mechanism adapted fo
lock said clamp lever in clamping position; and
electro-magnetic. means adapted to move said
toggle mechanism into locking position.

8. In a hot beam bkending machine, the com-
bination of a guided sliding beam; of & head
theretn operatively engaging the hot beam to'be
bent: o clamping lever pivotally mounted on said
sliding beam and lying adjacent the side of the
hot beam and adapted to clamp the hot beam to
the head; a toggle link mechanism adapted to
lock said clamp lever in clamping position; elec-
tro-magnetic means adapted to move said toggie
mechanism’ into locking position; ' and spring
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means adapted to throw said toggle mechanism
out: of loeking position upon the release of siid
electro-magnetic means,

9. In a hot beam bending machine, the com-
bination. of a plurality of fixed vertical guide
beams; stop plates supported thereon; screws for
independently adjusting the positionts of each
of said stop plates on said fized beams; separate
electric motors with: mechanism driven thereby
for operating eagh said screw; and automatic
means operated by said motor-driven mecha-
nism, whereby said: electric motor is stepped
wlten said stop plate has been moved to the de-
sired adjusted position.

10. In a hot beam bending machine, the com-
bination of a plurality of fixed vertical guide
beams; stop plates supported thereon; screws for
independently adjusting the positions of each of
said stop plates on said fixed beams; separate
electric motors with mechanism driven thereby
for operating each said screw; a conircl panel; a
plurality of indicating means on ssid control

" panel, each corresponding with one of said stop
plates; means connecting each of said stop-nlate-
adjusting screws with its corresponding indicat-
ing means on the panel, whereby s2id indicating
means is moved it proportion as said stop plate is
moved; a matrix mounted on said control panel
and crossing the paths of said separate indicat-
ing means; and separate energized electric con-
trol circuits, each adapted to be closed by each
said indicating means when the indicating means
engages the matrix, whereby the corresponding
electric motor is stopped.

11, In a hot: beam bending machine, the com- g

binationr of a plurality of fixed vertical guide
beams; stop plates supported thereon; separate
screws for independently adjusting the pcsitions
of each of said stop plates on said fixed beams;
separate electric motors with mechanism driven
thereby for operating each said screw; a control
panel; a plurality of indicating means on said
control panel, each corresponding with one of
said stop plates; means connecting each of said
stop-plate-adjusting screws with its correspond-
ing indicating means on the panel, whereby said
indicating means is moved in proportion as said
stop plate is moved; a matrix mounted on said
control panel and crossing the paths of said sep-
arate indicating means; an energized electric re-
lay circuit for each of said indicating means; ter-
minals in each said relay circuit, normally break-
ing said circuit, and adapted to be engaged by
said indicating means to close said relay circuit
when the indicating means engages said termi-
nals; and a relay magnetic switch in each said
relay circuit and controlling each said electric
motor and adapted to open said switch when said
relay circuit is closed.

12, In g hot beam bending machine, the com-
bination of a plurality of fixed vertical guide
beams; stop plates supported thereon; separate
screws for adjusting the positions of each of said
stop plates on said fixed beams; a plurality of
vertically slidihg beams, each guided in its ver-
tical movement by its corresponding fixed beam,
and adapted to engage and be stopped by its
corresponding stop plate; means to secure the

hot beams in the heads of the several sliding.

beams, whereby as said sliding beams pass down-
ward and successively engage said adjusted stop
plates, said hot beams are bent to the form de-
termined by the adjusted positions of the several
said stop plates; separate motors, with mecha-

-nism driven thereby, for operating each said 75 at each
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serew; and automatic means, operated by said
motor-driven mechanism, whereby each of said
motors is stopped when said stop plate has been
moved to the desired adjusted position.

13. In a hot beam bending machine, the com-
bination with a series of separate means adapted
for gripping the beams to be bent and each
adapted to move in parallel lines; separate stop
plates mounted in the paths of each of said mov-
ing gripping means and adapted to stop its mo-
tion; screws for adjusting the positions of each
of said stop plates; separate energized electric
motors adapted to operate each said screw; a
control panel; a series of indicating means on
said control panel, each corresponding with one
of said stop plates; means connecting each of
said stop plate adjusting screws with its cor-
responding indicating means, whereby said in-
dicating means is moved in proportion as said
stop plates are moved; a matrix mounted on: said
control panel and crossing the paths of each of
said indicating means; an energized electric relay
circuit for each of said indicating means; ter-
minals in each of said relay circuits, normally
breaking said circuits, and adapted to be engaged
by the corresponding -indicating means to close
said relay circuit when said indicating means en-
gages said terminals; and g relay magnetic switch
in each said relay circuit and controlling each
said electric motor and operated to open said
switch to stop its motor when said relay circuit
is closed.

14, In a bending machine for the short legs of
hot beams, the combination of g plurality of fixed
vertical guide beams; stop plates adjustably sup-
ported thereon; an inclined plane supported on
each said stop plate; a plurality of vertically
sliding beams, each guided in its vertical move-
ment by its corresponding fixed beam and
adapted to be stopped by engagement with said
stop plate thereon; a head at the upper end of
each said sliding beam and adapted to secure the
hot beam therein; a lever pivoted to the upper
part of each said head and lying under the short

5 leg to be bent; and a bar mounted on said slid-

ing beam and engaging said lever, and extending
to the lower end of said sliding beam, and
adapted to engage said inclined plane before the
sliding beam engages the stop plate, whereby the
bar is forced relatively upward to raise the lever
and to bend the short leg of the hot beam as the
sliding beam passes downward to said stop plate.

15. In a bending machine for the short legs of
hot beams, the combination of a plurality of fixed
vertical guide beams; stop plates adjustably sup-
borted thereon; an inclined plane supported on
each stop plate; a plurality of vertically sliding
beams, each guided in its vertical movement by
its corresponding fixed beam and adapted to be
stopped by engagement with said stop plate
thereon; a head at the upper end of each said
sliding beam and adapted to secure the hot
beam therein; a lever pivoted to the upber part
of each said head and lying under the short leg
to be bent; a bar mounted on said sliding heam
and engaging said. lever, and extending to the
lower end of said sliding beam, and adapted to
engage the inclined plane before the sliding beam
engages the stop plate, whereby the bar is forced
relatively upward to raise the lever and to bend
the short leg of the hot beam as the sliding beam
passes downward to said stop plate; and separate
means adapted to adjust each said inclinedg plarie,
whereby the extent of bending of said short leg,

station, is controlled.
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16. A bending machine as set forth in claim
15, wherein the head of said sliding beam is re-
movable; and wherein said bar is composed of
two separate lengths connected together by a
socket, the joint between said lengths being sub-
stantially near the joint between the sliding beam
and its head.

17. A bending machine as set forth in claim
15, wherein each said inclined plane is composed
of a block rotatably mounted on the stop plate
and having its upper surface inclined; and
wherein each said adjusting means comprises a
rotatable shaft, whereon said block has g sliding
connection but rotates therewith and may he
adjusted by turning the said shaft.

18. In a bending machine for the short legs of
hot beams, the combination of a plurality of
separate sliding beams adapted to move in paral-
lel lines; stop plates mounted in the paths of each

said sliding beam and adapted to stop its move- =0

ment; an inclined plane supported on each stop
plate; a head at the end of each said sliding
beam and adapted to secure two hot beams in
reversed positions therein; a pair of levers piv-
oted to the upper part of each said head and re-
spectively lying under the two short legs to be
bent; and a bar mounted on each said sliding
beam and engaging both said levers to move
their free ends equally upward, and extending to

the lower end of said sliding beam, and adapted ::

to engage the inclined plane before the sliding
beam engages the stop plate, whereby the bar is
forced relatively upward to raise both said levers
equally and to bend the short legs of both said

hot beams as the sliding beam passes downward

to engage said stop plate.

19. In a bending machine for the short legs of
hot beams, the combination of a plurality of
separate sliding beams, each adapted to move in
parallel lines; stop plates mounted in the path
of each of said sliding beams and adapted to stop
its movement; a cam block rotatably mounted
on each said stop plate, and having an inclined
upper surface; a head at the upper end of each
said sliding beam and adapted to secure the hot
beam therein; a lever pivoted to the upper part
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of each said head and lying under the short leg
to be bent; a bar mounted on each said sliding
beam and engaging said lever, and extending to
the lower end of said sliding beam, and adapted
to engage the inclined surface of said cam block
before the sliding beam engages the stop plate,
to force said bar relatively upward and raise said
lever and bend the short leg; and means to
rotate said cam block thereby to adjust the point
of contact therewith of said bar, to control the
extent of bending of said short leg.

20. A bending machine as set forth in claim
19, wherein said means to adjust the cam block
comprises a shaft whereon said cam block freely
slides without relative rotary motion; a crank in
said shaft; and means for adjusting the position
of said crank.

21. A bending machine as set forth in claim
19, wherein said means to adjust the cam block
comprises a shaft whereon said cam block freely
slides without relative rotary motion; a crank
in said shaft; a longitudinally adjustable rod;
and a connecting rod joining the crank to said
adjustable rod.

22. A bending machine as set forth in claim
19, wherein said means to adjust the cam block
comprises a shaft whereon said cam block freely
slides without relative rotary motion; a c¢rank in
said shaft; a cylinder; a piston mounted therein;
a connecting mechanism joining said piston to
said erank; and means to operate said piston.

23. A bending machine as set forth in claim 19,
wherein said means to adjust the cam block
comprises a shaft whereon said cam shaft freely
slides without relative rotary motion; a crank
in said shaft; a hydraulic cylinder; a fluid op-
erated piston mounted therein; a connecting
mechanism joining said piston to said crank; a
remote hydraulic cylinder; a manually adjusted
piston therein; and confined fluid between said
adjusted piston and said fluid operated piston,
whereby the fluid operated piston is moved in
proportion to the manually adjusted piston
whereby said cam block is turned.
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