No. 713,894, o ~ Ppatented Nov. I8, 1902.
W. W. MACFARREN. -

METAL BENDING MACHINE.

: | |  (Application filed Jan. 7, 1902.) - |
(No Model.) | | o ] . 4 Sheets—Sheet 1.

7,
4;/'
47

;J_

7
25

%
OQ

%

I

- - ! I

mi -

- ——— — - .
— = s

— A m o —
fr— ——
—— - .
— r—— -
=T,

WEETiE
“lllli ;
i
I,
HERIE

|

- R EEEEEEEE ™
||||||||||||
------------------

SYORY g @l LD & "
\\\\ ! R
OO .,.!!!!.!!.!ﬂlwll||n||\IIIIIIIIfI i @

- e ——

. 8 |
7-#.-
z

Z7

N
Ez
VVEZ‘/wJJeJ N l S _Z}zdezz tor:

%m . | ﬁ? %torﬂ JJ:*

. THE NORRIS RETERS CO., RHOTG-UITHO; WASHINGTON, Q. C.




No. 713.894. o S Patented Nov. I8, 1902.
| W. W. MACFARREN. | | | -
METAL BENDING MACHINE.
| rApplication filed Jan. 7, 1902, - ,
(No Model.) - ' - o © 4 Sheets— Sheet- 2.

;Y N N

17

©
 @|1

(@
lo

o 1 )
n o LN | * n
i
y -
i ._;‘_ ;:
; = =
i —
N —| | =
- Y= |=
ae . S =
- * (== o
| . = 51
N - = =Y l ™
= AT
: /O — =
f = =
%
ol ]
= =/,
_ —— 'y
ﬁ\' = __-...-"f
N N == |
™~ -. : | .
3 |l |8 ERN!
\ o
&1 it '
] = - - : ! R
1 © 1o D il | ‘
& 5 | |
l @ . t | . _
) @p 1 | —
00 3 L -
™ -
4

: (77@7@&«

THE MORRIS ETERS CO,, PHOTQLITHO., WASHINGTON, B, &,

Z‘for/z 63/4-




_ Patented Nov. /8, 1902.

iHACFARREﬂ;5“~

- METAL BENDING MACHINE.

‘No. 713,894,

el - F

4__§h§§tt.——3hadt 3

+[Lpp_licn_£iun' filed Jan. 7; 1909.'] ' .

(Ne Model.)

_,:_—-ll_.l'l. llllllllllll

__=-

o AEEEE [T I (1R s T asmmwenn B

mﬁﬁgﬁ! .

¢§4§Eﬂﬁl EEE?

1 [ — " .
i L

i .%

1 el - _..-

T

Witrcesses

5
3
3. .
£
5
i
8

THE NORRIS PETEA




- No. 713,894. R ~ Patented Nov. I8, 1902. .

S . W. W. MACFARREN. Moy 18,190«
~ METAL BENDING MACHINE.

- | (Application filed Jan, 7, 1902.) a o -

~ (No Model) = o T 4 Shﬁe?'a{'gh-SI}e"e't 4;

e — ——

T/Viz‘neJJ | : - _Z}euentar

ﬁm’ﬁ-‘t% _“' . %%cf .T

‘' _.FHEMORRIS PETERS.CO., PHOTGLITHO., WASHINGTOR, D, &




10

and to form a

20

30

35

40

UNITED STATES

PATENT OFFICE.
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(No model.)

To all whony Tt may concerr: |

Be it known that I, WALTER W. MACFAR-
REN, a resident of Pittsburg, in the county of
Allegheny and State of Pennsylvania, have
invented a new and useful Improvement in
Metal-Bending Machines; and I do herebyde-
clare the following to be a full, clear, and ex-
act description thereof.

My invention relates to metal-bending ma-
chines, and more especially to machines for
formmﬂ‘a longitudinal bend 1n plate metal—
such, for 1nstaﬂce as soft-steel plates.
| The objects of my invention are to provide

a machine for this purpose which is ‘Ld&pted

to longitudinally bend plates of considerable
length, which will bend such plates with a

minimum amount of power, and which is

adapted to bend plates of various thicknesses
lange or flanges thereon of any
desired width and at various angles.

FFuarther objects of myinvention are to pro-
vide a plate-bending machine which is simple
in construction, strong and efficient in opera-
tion, and which can be easily operated.

- In the accompanying drawings, Figure 1 is
a transverse vertical section through the ma-

chine. Fig. 2 is a front view of one section
‘thereof, parts being broken away. Fig. 3 is
a plan view of one section thereof. Fig.41is| a

an enlarged front view showing several sec-
tions of Lhe machine. Kig. 5 is a side view of
the first bending-roller and its supporting
means. Iig. 618 &Slﬂlll&l‘ view of thesecond
roller. Tig.7isatop view of the third roller,
and Fig. 8 18 a detail section of a modified
form of anvil.

My machine, as above stated, is especially
designed for bending metal plates of consider-
able length, and as a conseguence the ma-
chine will be built quite long, and in the ac-
companying drawings I have shown only a
portion of such machine; but as the remain-

~derissimply a dupheatmn of the parts shown

45

50

it will be.readily understood.

The machine as a whole comprises a series
of frames or housings 1, which in number will
depend upon the lenﬂ'Lh of the machine and
which will be set a smt&ble distance apart,
four such housings being shown in Fig. 4; but
in a commercial machme probably never Jess
than five such housings would be employed.

~or bolt 10.

' as shown in Fig. 1, and they are united by the
top and bottﬂm rack- rails 2 and 3 and the rear
thrust or backingrail 4. These rails connect
the various housmﬂ’s together longttudinally

- and also serve as ﬂ‘mdmﬂ' and feeding means

for the bending devwes as will hereinafter

appear.
On the forward lower arm of the housmﬂs
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is provided a suitable seat 5 for receiving the |

bearing-block 6, upon which the anvil 71s

| moun‘ned Thisanvil7 may beinasingle piece
‘runningthe entire length of the maehine orin

sections extending for one or more sections of
the machine, so as to form practically a con-
tinuous anvil. Asshown, the bearing or sad-

dle blocks 6 are provided with coneaved seats

forreceivingaconvexlug S on theanvil 7, and

between the saddle- blocks 6 and anvil both in
front of and in the rear of the convex projec-

/0

tion Sare wedge-blocks 9, which areadjustable

by any suitable means, such as the screw
By means of these adjustable
wedges the position of theanvil 7 can be ac-
curately regulated to compensate for the
spring of the plate. This anvil 7 is readily

75

removable, as shown, so that it can be re-

placed byan anvil of a dift erent shape in order
to permit the bending of plates to different

angles. As shown in Fig. 1 of the drawings,
the anvil is of such shape that a right- ann'le
bend will be given to the plate; but by using
an anvil having an angle of either more or
less than ninety degrees bends of various an-
gles may be given to the plate. InFig. S the
.:LIIVIl 7" 18 S0 shaped astogive a bend of sixty
degrees.

The plate 11 to be bent is placed upon the
top face of the anvil 7 with its edge project-
ing inward beyond the inner face thereof.

, To hold it in place, some suitable clamping
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device must be used, and for this purpose

I have shown the elampmw-bars 12, each of

said bars being of such length as to extend.

from one housmﬂ' to the next adjacentonein
the machine a_nd the adjacent meeting ends
of two such bars being pivotally secared to
the lower end of a power-plunger, such as the
piston-rod 13 of a hydraulic or other power

cylinder 14, secured to the upper arm of the

housing. All of the eylinders are connected

These housings are substantially C-shaped, | pressure, and a single valve 16 is placed at &
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by a single pipe 15 to a convenient source of
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cylinders' can be simultaneously ‘actuated.

~_ As the action of these cylinders may not be

- full length of the machme

I

exactly simultaneous, I prefer to pivot the

clamping-bars to the piston-rods and make
said clamping-bars in sections, as shown, in-
stead of having a single bar extending for the
The power-cyl-
inders 14 may, if desired, be made double-

‘acting, so as to elevate as well as to depress

the clamping-bars; but I prefer to make them
single-acting and to elevate the clamping-
bars by extendmﬂ' the piston-rods through the
upper heads of bhe cylinders and surround

thesame by suitable helical springs 17, sothat

as soon as the water or other pressure in the

cylinders 14 is released these springs will
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draw the piston-rods upward and thuS ele-
vate the clamping-bars.

1t will be readily perceived that if it were

attempted to bend the full length of a long

plate at a single stroke or opemtlon 1t would |

require a gr eat amount of power. To enable
this to be done with less power and by a less
costly machine, I bend only a portion of the
length of the plate at one time and continue

this bending progressively and practically
. Lontmuously from end to end of the plate.

For this purpose I provide a bending device or

devices which will engage the projecting edge
of the plate and bend the same at an angle to

‘the body thereof and cause such bending de-
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vice or devices to travel along the lenﬂ'th of
the plate to progressively bend the same from

end to end. I have shown for sueh bending

~ device a series of bending-rollers, three snch
rollers being shown, although either more or

less might be em ployed a8 necessary or de-
sired. “These rollers are shown on the draw-
ings at 20, 21, and 22, and they are mounted
upon a carr 1&#@ 23, whlch travels on the rails
2, 3, and 4. This carriage may be propelled

alonn‘ the machine by any suitable mechan-

ism-—as, forinstance,by a powerful hydraulic

- or other power cylinder—having its piston-

rod connected to said carriage or by having
arack-bar connected thereto whleh 18 en gaﬂfed
by a geardriven bya powerful engine or motor.
I prefer, however, to make the carriage en-
tirely self-conmlned and I therefore mount
the motors dlreetly on" the carriage. Any
suitable form of motor might be used; but

an electric motor possesses various advan—'

tages and conveniences that make it espe-
cially desirable for this purpose. I have
shown in the drawings two such motors 24
and 25, although a smﬂ‘le motor might be em-
plﬂved These motors are mounted u pon the

carriage in any preferred manner, as by be-
The ar-

ing set upon the ledge or shelf 26
mature-shaft of eaeh of these motmﬁ 18 pro-
vided with a pinion 27, which is connected

by means of gears 28, 29 30, and 31 to the

dr 1v1ncr-wheels 32, The SO wheels 82 are pro-

vided W1bh plain faces 33, which bear upon

the smooth portions of bhe rack-rails 2 and 3,
and havmﬂ' between said faces the gear- t&eth

|
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‘convenient place, so that all of the power- | 35, which mesh with similar teeth 86 on the

r ack rails. Itwillbe readily understood that
the electric motors through the gearing de-
scribed will propel the carria,ge along the
rack-rails.
and the driving-wheels is of a compound type,
so that a very large increase of power is ob-
tained. Current may be conducted to the
motors by any suitable means—such, for 1n-
stance, as a flexible cord; but I prefer to use
practically a trolley, and for this purpose
have shown conducting wires or rails 37 and

38, extending longitudinally of the machine

and suitably insulated from the housings 1,
upon which bear suitable trolleys.or br ushes
39, eleetrieally connected to the motors,

To hold the bending devices firmly against

the anvil, I secure to the rear of the carriage -

one or morw wheels or rollers 40, which bear
against the thrust or backing rail 4 and pre-

_vent the carriage from yleldmﬂ' or moving

away from the amril. These wheels- 40 are

journaled in suitable bearings or housings 41

and are preferably flanged, as shown, 80 as
to straddle the thrust-rail 4. The bending-
rollers 20, 21, and 22 are each mounted in a
saitable bearing or bracket 43, and said roll-
ers are set at diiferent angles, s0 as to pro-
oressively bend the plate to the desired ex-
tent. As shown in the drawings, the first
roller 20 is set at an angle of thirty (30°) de-

grees from the horlzontal the second roller
21 at an angle of sixty (60“) degrees, and the

third roller 22 at an angle of ninety (90°) de-
grees. T'hese rollers when arranged as shown

in the drawings will bend the projecting edge

of the plate at an angle of ninety (90°) de-

‘grees to the body bhel eof; but of course the

degree of thisbend can be varied as desired by
having the rollers set at the desired angles.

For mstance should it be desired to bend the
projecting od oo of the plate to an angle of but
sixty (60°) degt ees the third roller 22 conld be
dispensed with and the other two rollers made
to bend the plate to the desired degree. The
same result may be secured by using three
rollers, set reapectwely at angles of twenty,
(20°,) forty, (40°,) and sixty (60”) degrees. It
will be understood that in case the pla,te is to
bend at an angle of sixty degrees the anvil 7,

shown in the drawings, will be replaced by

one having the proper shape, as shown in Ifig.
8. 'The bearings or brackets 43 in which the
bending-rollers are mounted are readily re-
movable, so that they can be replaced by
others whieh will hold the rollers at the de-
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The gearing between the motor
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sired angles, and they furthermore are made -

adjustable, so as to adapt the machine to
plates of different thicknesses. For this pur-

pose the first two rollers 20 and 21 need be
“adjusted only vertieally, while the rear roll-

ers 22 must be adjusted both vertically and
horizontally. The vertical adjustment of all
these brackets is secured by mounting them

on suitable ways or slides 44, preferably bev-

eled, as shown, and adj ustmg the brackets up

125
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and down on sald ways by means of suitable
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SCrews 45, p‘assin‘g throughearsorlugs46. To |

clamp brackets in the adjusted position, they
are provided with slots 47, preferably four in

number, through which pass clamping-bolts !

48. The horizontal adjustment of the roller
292 is secured, preferably, by providing the
pin 50, on which said rolleris journaled, with

top and bottom portions 51, which are eccen-.
tric to the body thereof, said eccentric por-

tions being mounted in suitable openings in

the bracket 43. Suitable clamping-nuts 92

are used for holding said journal-pin in its
adjusted position.
pin the axis of the roller 22 will be moved to-
ward or from the anvil 7, so as to allow a
space between said roller and the anvil equal
to the thickness of the plate to be bent. The

roller 22 is also preferably provided atits up-

per end with the flange 54, the face of which is
preferably round, so as to give a curve to the
angle in the plate. | - |

The machine, as above described, is suit-

able for bending metal plates of variousthick-

nesses and lengths and to various angles, the

bends Leing either straightlines or combina-
tions of straight lines. By a slight variation
in the construction of the machine it will be
possible and practicable to bend plates to
curved lines or combinations of ecurved and
straight lines. For instance, if the anvil be
made with a flat top, as desecribed, and 1t8
inner vertical face a section of the convex
surface of a vertical cylinder and the rack
and thrust rails be curved to be concentric
therewith and maintained an even distance
from the inner face of the anvil throughout
the length of the machine, then flanges or
parts of the plate being bent will be curved.
In short, if the anvil and the thrust and rack
rails are always parallel or concentric almost

any curve or outline may be bent within

practical limits.

The operation of the machine is as follows:
The anvil 7 and bending-rollers having been
adjusted to the desired thickness of plate to
be bent and to the desired angle to be given

“to said plate, the plate, either cold or heated,

as desired or necessary, is placed on the an-
vil 7 with its inner edge projecting beyond
said anvil a distance equal to the desired

- width of the flange. Power is then applied

55

to the cylinders 14 to bring the clamping-bars
12 down upon the plate and firmly clamp the
same on the anvil. The carriage 23 will of
course be to one side of the forward end of

the plate and the projecting edge at this end

of the plate will, if necessary, be bent down

by hand to a slight extent, so as to enable the

60

bending-rollers to more easily run onto the
same. Current isthen applied to the motors
24 and 25, and these through the gearing
shown propel the carriage along the rack-rails
9 and 3, thus carrying the bending-rollers
alongthelength of the plate and progressively

bending the projecting edge of the plate down ;

against the anvil. The rollers 40, bearing

against the thrust-rail 4, will hold the bend- i

By merely turning this

ing-rollers close up to the anvil, so as Lo bend
the plate at just the proper line and to the

desired extent. Duringthisbending theroll-

ers will each bend the plate a portion of the
distance, and as this pressure is being ap-
plied at only three points along the length of
the plate it will be readily seen that by a com-

paratively small amount of power applied

during a considerable time—that is, the time
that it takes the carriage 23 to travel the
length of the plate—a plate of considerable
thickness can be bent.
course have to be made long enough so that
a space equal to the length of the carriage 23
isleft at each end beyond the ends of the plate
being bent. | -

The machine as above illustrated and de-
seribed is adapted for bending either hot or
cold plates. It is desirable whenever possi-
ble to do the bending while the plates are
cold, so as to save the expense of heating the
same and to facilitate their handling; but if
very heavy plates are to be bent they may be
heated in order toreduce the amount of power
necessary to do the bending, and thus enable
the same machine to bend
oreat range of thicknesses, it being built, for
instance, with capacity to bend up to a cer-
tain thickness on cold plates and a much
oreater thickness on hot plates. It will be
readily understood that the amount of power

required to bend a plate of any given thick-

ness depends on the degree of the bend, or,
in-other words, the distance through which
the force is applied. In other words, it will
require approximately double the power to
bend a plate to an angle of ninety degrees
that it will require to bend the same plate to
an angle of forty-five degrees. The machine

carriage. However, from the above consid-
erations with regard to power it will be ap-

The machine will of

plates having a
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issoconstructed that it will complete the bend
‘along the whole or that portion of the length
“of the plate to be bent at a single stroke of the

I10

parent that when it is desired to bend very

heavy plates while cold, which the capacity

of the machine would render impossible to

bend at one strokeof thecarriage, such plates
may be bent by several consecutive strokes,

quiring only a fraction of the power required
to complete the bend at one stroke. 'This
may be done by several strokes all in one di-
rection, the carriage returning idly to the
starting-point between such strokes or, pref-

“erably, it may be done by alternate strokes
in opposite directions, the carriage working

to and fro along the plate, so that no time is
lost. In these cases it will be necessary to
provide the bending devices or rollers with
power -adjustments which will bring them
closer to.the anvil after each working stroke
before the next one is commenced.

The machine as construacted is strong, effi-
cient, and very simple to operate. 1 do not
wish to be limited to the precise means shown

115

each stroke bending the plate through a part
' of the required distance only, and thus re-

120
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130



~ plate, nor to the precise form of clamping

means shown, nor to the precise form of bend-.
‘ing devices shown, as the rollers might be dis- |-

placed by suitable fixed abutments.
What I claim as my invention, and desire

* to secure by Letters Patent, is—

IO

1. In a plate-metal-bending machine, the

combination with a. longitudinal anvil and

clamp for holding the plate with its edge pro-
Jeeting beyond the anvil, of a device arranged

at the side of the anvil for engaging the

~ projecting edge of the plate and bending it
~against the side of the anvil at an angle to

20

25

the body of the plate, and mechanism. for
moving said bending deviece longitudinally
along the machine to progressively bend the
plate. | | |

2. In a

holding the plate with its edge projecting be-
yond the anvil, of two or more devices ar-
ranged-at different angles at the side of the
anvil to engage the projecting edge of the
plate and bend it against the side of the an-

~vil at-an angle to the body of the plate, and

30
. y
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mechanism for moving said bending devices

‘along the plate to progressively bend thesame.

3. In a plate-metal-bending inachine, the
combination with an anvil and clamp for
holding the plate with its edge projecting be-
yond the anvil, of ways parallel to the anvil,

a carriage traveling on said ways, mechanism .

tor moving said carriage along the ways, and

a device on said earriage arranged to engage |

the projecting edge of the plate and progres-
sively bend it against the edge of the anvil

at an angle to the body of the plate. o
4. In a plate-metal-bending machine, the
combination with a longitudinal anvil and
clamp for holding the plate with its edge pro-
jecting beyond the anvil, of a roller arranged

at the side of the anvil for engaging the

projecting edge of the plate and bending it |

against the side of the anvil at an angle to the
body of the plate, and mechanism for moving
said roller longitudinally along the plate to

progressively bend the same. -

5. In a plate-metal-bending machine, the

combination with an anvil and clamp for hold-

ing the plate with its edge projecting beyond
the anvil, of two or more rollers mounted at
different angles and arranged to engage the

projecting edge of the plate and bend thesame

against the side of the anvil at an angle to the

“body of the plate, and mechanism for moving
sald rollers along the plate to progressively

bend the same. - |

- 6. In a plate-metal-bending machine, the
combination withan anviland clamp for hold-
ing the plate with: its edge projeeting beyond
the anvil, of ways parallel to the anvil, a car-
riage traveling on said ways, mechanism for
moving said carriage along said ways, and

two or more rollers mounted on said carriage

atdifferentangles and arranged to engage the

plate-metal-bending machine, the .
combination with an anvil and eclamp for .

eyl

|

|

‘ing said devices along

“vices horizontally.

- 7135894 |

for moﬁng' the h'_ending devices along the ! projecting edge of the plate and progressively
‘bend the same against the edge of the anvil

at an angle to the body of the plate.

7. In a plate-metal-bending ma;chine,. the
combination with an anvil and clamp for hold-

ing the plate with its edge projecting beyond
the anvil, of two or more devices arranged at

different angles at the side of the anvil to en-
gage the projecting edge of the plate and bend
the same against the side of the anvil at an.

angle to the body of the plate, means for ad-

justing said devices, and mechanism for mov-
the plate to progres-

sively bend the same. | |

8. In a plate—metal-bénding machine, the
combination with an anvil and clamp for hold-

ing the plate with its edge projecting beyond

the anvil, of two or more rollers arranged at

different anglesand adapted toengage the pro-
jecting edge of the plate and bend it against

i the side of the anvil at an angle to the body
of the plate, mechanism for moving said roll-

ers along the plate, and means for adjusting
said rollers to adapt them to plates of vari-

ous thicknesses.

9. In a plate-metal-bending machine, the
combination with an anviland elamp forhold-
ing the plate, of ways parallel to the anvil, a

carriage mounted on said ways, mechanism-
for moving said carriage along said ways, two
or more bending devices mounted on said
carriage and arranged to engage the project-

ing edge of the plate and bend the same pro-

gressively at an angle to the body thereof,
‘means for adjusting said devices vertically,

and means for adjusting the last of said de-

10. In a plate-metal:-bending machine, the

combination with an anvil and clamp for hold-
ing the plate, of ways parallel to the anvil, a

carriage mounted on said ways, mechanism

-for moving said carriage along said ways, two
or more rollers mounted on said carriage and
arranged toengage the projecting edge of the

plate and bend it at an angle to the body

thereof, means for adjusting said rollers ver-

tically on said carriage, and an eccentrie-pin
on which the last of said rollers is journaled

for adjusting the same horizontally.

11. In a plate-metal-bending machine, the

“combination with an anvil and clamp for hold-

ing the plate, of ways parallel to the anvil, a
carriage mounted on said ways, mechanism

for moving said carriage along said ways, a
~device on said carriage arranged to engage -
the plate and bend it at an angle, a backing
rail or way on the frame of the machine, and

backing or thrust rollers on the carriage oppo-
site the bending devices and bearing against

said rail.
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12. In a plate-—métal—bending machine, the

combination with an anvil and e¢lamp for hold-
ing the plate, of ways parallel to the anvil, a
carriage mounted on said ways, a device on

‘the carriage arranged to engage the plate and

bend it at an angle, a motor on the carriage,

13_0
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arack orrackssecured to the frame, and gear-
ing between said motor and rack.

13. In a plate-metal-bending machine, the
combination with ananviland c¢lamp for hold-
ing the plate, of ways parallel to the anvil, a

~carrlage on said ways, a device on the car-

riage arranged to engage the plate and bend
it at an angle, a backing rail or way on the
frame, a pressure-roller on the carriage oppo-
site the bending devices and bearing against
said rail, a motor on the carriage, a rack or
racks secured to the frame, and gearing be-
tween sald motor and rack. | |
14. In a plate-metal-bending machine, the
combination with ananviland clamp for hold-

ing the plate, of top and bottom rack-rails se-

cured to the frame, a rear pressure or back-

1ng rail on said frame, a carriage moving on

sald rails and provided with rollers for en-
gaging the backing-rail and with toothed
wheels for engaging the rack-rails, a motor
on said carriage, gearing intermediate the mo-
tor and toothed wheels, and two or more de-
vices on the carriage opposite the backing-
roller- arranged to engage the projecting edge
of the plate and progressively bend the same
at an angle to the body thereof.

15. In a plate-metal-bending machine, the
combination with a removable and inter-
changeable anvil and a elamp for holding the
plate with its edge projecting beyond the an-
vil, of a device arranged at the side of the an-
vil for engaging the projecting edge of the
plate and bending it against the side of the
anvil at an angle to the body of the plate,
and mechanism for moving said bending de-
vice along the plate to progressively bend th
same. | |

16. In a plate-metal-bending machine, the
combination with an anvil, of means for ad-
justing the same, a clamp for holding the
plate against the anvil with its edge project-
ing beyond the same, a device arranged to
engage the projecting edge of the plate and

bend it against the side of the anvil at an an-

gle to the body of the plate, and mechanism
for moving said bending device along the
plate to progressively bend the same.

17. In a plate-metal-hending machine, the
combination with an anvil, of means for ad-
justing the same, a clamp for holding the

plate against said anvil with its edge project- |

plate.

e
o
__-_',r

| ing beyond the same, an adjustable roller ar-

ranged to engage the projecting edge of the

plate and bend the same against the side of

55

the anvil at an angle to the body of the plate, |

and mechanism for moving said roller along
the plate to progressively bend the same.

18. In a plate-metal-bending machine, thél
combination with a removable and inter-

changeable anvil and clamp for holding the
plate with its edge projecting beyond the an-
vil, of a carriage carrying two or more rollers
at different,angles for engaging the project-

ing edge of the plate and bending the same

agalnst the side of the anvil at an angle to the
body of the plate, and mechanism for moving
sald carriage along the plate. |

- 19. In a plate-metal-bending machine, the
combination with an anvil, of a clamping-bar
for clamping the plate against the anvil with
1ts edge projecting beyond the same, power-
cylinders foractuating said bar, a controlling-
valve common to all said cylinders, a device
for engaging the projecting edge of the plate

and bending it against the side of the anvil

at an angle to the body of the plate, and mech-
anism for moving said device along the plate
to progressively bend the same. -
20. In a plate-metal-bending machine, th
combination with a series of frames or hous-
ings, an anvil mounted thereon, a sectional
clamping-bar, power devices on each of the
housings and pivotally connected to the ends
of the sectional clamping-bars, means for si-
multaneously actuating all of said power de-
vices, and a device to progressively bend the
21. In a plate-metal-bending machine, the
combination with an anvil, of a clamping-bar
for holding the plate, power-cylinders con-

nected to said clamping-bar, springs for 1ift-

ing said clamping-bar, a device for engaging
the projecting edge of the plate and bending
the same at an angle to the body thereof, and
mechanism for moving said device along the
plate to progressively bend the same. |
In testimony whereof I, the said WALTER
W. MACFARREN, have hereunto set my hand.

WALTER W. MACFARREN.

Witnesses:
F. W. WINTER,
RoBERT C. TOTTEN.
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