No. 680,760.

w .W. %va e o — i .a.m,ﬁ,a : [ _ — —_— TN — N llr .
.II.”... m_sﬂu | wm..t.....u. N«J me‘lll“ T Telyt HE hﬁgﬁ .\.Mﬁn.gﬁm“.:;ﬁ :., T I , ..lww@.n-tl o @\\%\%& i . <
< L T of 250 o> i % WY Shyy | % - = oy 4
- AL 4 - = =4l %< 9 ___%\waw = A
—h M .ﬁ\ = = = . e Y \w\h 4 ....._ .. - e mm = == 3= % %\\
o D / = mre - _“ UN\ o g
<X < £ S “hp = oo <--FL re sthtp  F ; mm S ﬁu
.m T ”rh_ M... - - # su_u. N TR, - ) ) — frmHH < Lﬂm g%
> ad Mwm@\ _Hl _ Sy NN / u_ 7] ruw_m,m . ! &= ANW%
Z A AN L 5 e~ S N S e U =
L fERY OB
= = EFH 5l !lww%m 5
. o E= m
2 : 9, ;
Qo gof 45 v = ; m
0 o, praTy (X1 e | .“
S x . A ww it ’ wa\x\ 0T :
a3 gl /ol _ o gt ] m
z = 3 W g Pnd LURY :
| m m
= g .g. n
S o w “ Nm..m
~ Wi :
) el e,
= .
= e 227




~ No. 680,760, _ ' Patented Aug. 20, 1901,
_ G. W. BUGBEE.

BENDING MACHINE.

(Application filed Feb. 25, 1901:) |
(No Model.) | | 4 Sheets—Sheet 2.

_ a9 ig.i0.
IIIII _k V4 llib-a44
¢ 000000Q0CE000 Ly '

Sy et A

L3 ﬁ:‘?- 1. 7

I &
2T

<

Wilnesses:

IRV

THE HORAIS PETERS CO. PHOTO-LITHO., WASHINGTON, D, C.




"No. 680,760. ' o  Patent
. | ed Aug. 20, 190l.
' 6. W. BUGBEE, Bt
BENDING MACHINE.
(Application filed Feb. 25, 1901.)
(No Model.) | 4 Sheets—Sheet 3.

<Q

RARRIRARIN

l Y .-l.-* fll” ‘ .

——

e iy
. . "]
T

M= N

- E
f - L] '
L Wiy
1..: Sa

AR LA

5 ,
T
4 d
.n"'

THE RORRIS PETERS CO., PHOTO-LITHO. WASHINGTON, D, &




No. 680,760, . ' Patented Aug. 20, 1901,
- G. W. BUGBEE.

BENDING MACHINE.

(Application filed Feb. 25, 1901.]

(Mo Hodel) 4 Sheets-—-She_e‘i 4,
: ' ,M
Iﬂf?% \ﬁ% \\6 \: l’J /B/—j | _
T ; T2 =
62"?&‘“ -.'.'.* | —_—
\ |
iz N2 N|
[ig¢. * 3¢
. hY,
_ B AR =Ly
Jos- | BH
Lo ’ ' /W :
S == -
. A 1% U8t 8%
4 * B
Jl-~_| 44
sagll)” ° 187
5._/)’___-—-*’# | ;13!
w0 P& T |
45’ 77
"“A
. 77
2 A S
26
Wﬂm&&&&& '“ - &mmmﬁw

Chant,

/W%za ' %% 42 /’

THE HORRIS PETERS CO., PHOTO.LITHO., WASHINGTON, D. C,




10

20

30

35

40

GFORGE W. BUGBEE, OF DELIII, OHIO, ASSIGNOR TO J. A. FAY & EGAN
I COMPANY OF CINCINNATI OHIO0.

BENDING WEACHINE

SPECIFICATION forming part of Letters Pa,tent .No. 680,760, dated August 20, 1901,

Application filed February 25, 1901,

verial No. 48,778, (No model.)

To «ll whom it may concern:

Be it known that I, GEORGE W. LUGBEE a
citizen of the United States residingat Delh1

in the county of Hamilton zmd Statc, of Ohlo |

have mvented certain new and useful Im-

provements in Bending-Machines, of which

the following is a specification.

My mvenmon relates tobending-machines;

and it consists in providing a bendmﬂ-level
between which and the form the material to
be bent is adapted to be placed, having mov-
ing support or fulerum Supported bya track
Y 1eld1r1ﬂ bodily with the lever swinging onits
moving fulerum for p10ﬂ'1e==swely E‘KBPBIHG‘
pressure along the stock fromits point of in-
1tial pressure as the stock is being progress-
Ively bent to the shape of the form far ther,
in providing an end abutting devlce for the
stock actuated by the end pressure of the
stock, and, further, in the partsandin the con-

Str ucuon duanﬂement and combinations of

parts hereinafter ‘more fully descrlbed and
claimed.

In the drawings, Figure 1 is a front eleva-
tion of my improved dewee and g, 2 is a
side elevation of the same, Fig. 31is a plan
view, partly in section, of one end of my im-
pr oved device.
bending-lever. I’w 5 18 a plan view of one
end of myimprov ed device with the bending-

lever omitted, showing the parts under the-

benchnn*level Fig. q 1S a detail, partly in
section, on the 11ueyy of Fig. 1, showmﬂ*the
connection between the &butment and the
bending-lever. Fig. 7is a detail, partly in
section, on the lme 'z of Kig. 4. Fw 818 a

central transverse enl&wed section of part
of my improved devme, showing form and

slide construction. Fig. 9 isa su]e elevation
showing the track C{)nstruetlon" - Fig. - 10is a
section on theline x x of Fig, 9. I‘w 11isa
side elevation of a letammfr -strap, and Fig.
12 is a plan view of the same. -

A represents the frame, on which a column
B may be supported.

C C' are bending arms or levers %uppmted
at their outer ends by legs D D’. Their in-
ner ends are supported on wheels 1 1, which
travel on ways or tracks 2 2. Edeh of the
levers is preferably supported on two of the
wheels, one at each side, there being also two

Fig. 413 a bottom view of the

- sion of the springs.

tracks for each lever, having lmcre hubs 3,
supported on a pivot, 10d or shaft 4 in bear-
ings 5. The swinging tlauk or wayshave a
toe 6and heel 7. A spring or springs 11 are

secured between the frame (as bya hook 12)

and a shifting device 13, plefembly consist-
ing of rolls 14, mounted on a cross-bar 15, to

'Wthh adjusting-screws 16 for the springs may

besecured (a%bymeamofadgustmw nuts17.)
The hook 12 may take into an aperture 18 in
web 19 of the frame. The cross-bar 15 mnay

‘be ad,]ustably secured to oneend of a (31 ank-

lever 21, asin aslot 22, adjusting-bolts 23 pro-
v1d1nﬂ*athlst1nent of the crogs- “barin theslots.
(See Fig. 1.) The crank-lever 21 is pivoted
on a bolt 24, taking into the frame. At its

other end 113 has a slot 25, through which a

bolt 26 takes into the ways 2.
T'he wheels 1 1 (see Iigs. 1, 4, and 7) are
mounted on an axle 31 Slidiﬂ(ﬂ} secured with

relation to the bendmﬂ -lever by means of
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bolts 32, which take thIOHO‘h and slide in ap-

ertures 33 in a lug 34 on the bending-lever,
with springs 35 between the lug and axle,
The bolts 82 are threaded into the axle, so
as to position the axle with relation.to the

‘bending-lever and to regulate the tension of

the Springs. T'he axle slides with relation to
the bending-lever on ways 36 against the ten-
1'his construction pro-
vides fulcm, for the levers movable along the
tracks. :

An abutment 41 is provided for acting

against the end pressure of the stock, com-

prising, preferably, a casting 42, havmﬁ' de-
pending ears 43. Links 44 eonnect with the
axle 31 at one end by means of a bearing 45,
taking about the axle, and are adapted £0 bo
secured to the eastmn‘ by taking through
slots or apertures 46, with set-bolts 47 fox
securing a wedge 48, nﬂzelposed between the
set- boltandthehm{ (See Fig. 6.) Thisabut-
ment is adjustable along the links for differ-
ent lengths of stock. The abutments serve
the purpose of yieldingly resisting the end

pressure of the stock and form end- -pressure
agencles for the stock, undue pressure from
_the stock against the abutments causing un-

due ’nensmn on the springs 35 and conse-
quent ylelding of the abutments. When an

abutment yields, it slides longitudinally of

75

30

35

(O

95

100




IO

20

30

35

40

6o

for bending fellies or rims of wheels.

3

its bending arm or lever and of the master-
strap, and through the links 44, acts to slide
the axle 81 alonﬂ' the ways 36, also longitu-
dinally of the bending-lever, thereby Com-
pressing the springs 35 and causing the bolts
32 to slide in their apertures 33, the ways 2
at the same time rising to any change in po-
sition of the wheels 1.

A master-strap 51 has a lip 52 at each end
depending against the edge of the outer ends
of the bending-levers, to which they are se-
cured by suitable rivets. The abutments 41

preferably take over the master-strap and

are slidable thereon and along the bending-
levers. To insure greater resistance o buc-
kling when the end pressure of the stock is
exerted against themn, they have outwardly-
projecting heels 53, taking above the master-
strap, and inwardly-projecting toes 54, taking
under the bending-lever,the master-strap and
bending-lever thereby forming a slide for the
..-thutmente
The frame has an upward extension 55,
taking between the inner ends of the bend-
ing-levers, the upper side of which is on a
level with the bending-levers when the latter
are in lowered position.
position, the bending-levers, with the sup-
port and the master-strap taking thereover,
form a table adapted to support the stock to
he bent or 1ts retaining-strap. The inner
end of the lever may have a projection 56,
taking under a lip 57 on the extension. The
stock to be bent is placed on a retaining-strap
58, the outer ends of which are preferably
beut perpendicularly to the strap when in
flat position, so as to extend radially thereto

~when bent, as shown at 59, with plates 60 and

61 suita,b]y secured to the bent ends, the
plates 60 forming the shoulder for the stock,
as indicated by dotted line a, Fig. 11. A lug
62 extends from each end of the retaining-
strap, and they are adapted to receive the
eyes 63 of a spanner 64, as more clearly shown

in Figs. 11 and 12, after the stock is bent, in
order to retain the stock in bent form until
1t 15 suitably dry. The spanner consists,

preferably, of two parts overlapping each
other, with a buckle 65, taking about the
same, aund a pin 66, t-aking through apertures
in the buckle, and through selected aper- |
tures 67 in the spanner, the effective length |
of the spanner being determined by the ap-
ertures through which the pin 66 takes. The

lugs 62 are adapted to be accommodated by |

recesses 63 in the abutments.
K isa form, of which there may be asuitable

number provided for the machine, according

to the sizes, shapes,and diameters of the prod-
uct 1t is desired to produce. I have shown
this form substantially semicireualarin shape,
illustrating the machine agsadapted especially
The

form E is supported on a support, shown as a
sleeve 71, secured in a slide 72, slidable on
T'he form is secured

ways 73 on the column.

When in lowered |

|

| between the form an_d slide.

]

| naled in a bearing S84 upon the slide.

|
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rigidly to the slide by a nut 74, taking over
the threaded end of the sleete and against
the form, forcing the form rigidly in place
against the slide. To prevent turning of the
form on its sleeve, I provide shoulders 75 76
A shaft 77 takes

through and turns in the sleeve 71 and is

| jour naled in a bearing 78 in the slide and car-
| ries a bevel-gear 81, meshmcr with a bevel-

gear 82, havmcr an elonweted hub 83, jour-

The in-
terior of the gear or hub is threaded, as shown
at 85, to receive a screw-shaft 86, supported
on a link 87, as by pin 88. The lower end of
the link is ;journaled about an eccentric 91

on a shaft 92, supported in bearings 93 in the-

frame, a lever 94 being secured to the shaft
92 with suitable stops 95 and 96 for arresting
the thrust of the lever. |

The form E is preferably multipart, con-
sisting of the middle section 101 and the end
sections 102 103. The end sections are slid-
able upon the middle section, as by means of
having bolts 104 take through slots 105 in the

end sectmns and into threaded apertures in

the middle section, the bolts being serewed
up sufficiently t wht to insure snugness of fit

while permlttmﬂ' the end sections to slide

upon the middle section. The middle section
has a bearing or bearings 111 for receiving a
shaft 112, upon which are located eccentrics
113 114, a,bout which the inner ends of links
115 116 are journaled, the opposite ends of
the links conneeting with the end sections

102 103 of the fmm as by eyes 117, taking

about pins 118. The links 115 and 116 are

preferably adjustable or extensible, as by

means of turnbuckles 119. The outer end of
shaft 112 carries a lever 121, and the form
has stops 122 and 123 for limiting the throw
of the lever. When, for instance, the lever
is thrown to the left, the shaft 112 is turned,
with the eceentrics 118 and 114 thereon, which
latter by reason of their eccentricity force the
links and the outer sections 102 103 of the
form inwardly, and when thrown to the right.
the links and outer sections are thrown out-
wardly.

The inner ends of the bending-levers are
supported on the yielding tracks bV means of
the wheels, and the outer ends of the same are
adapted to be raised and lowered by means
of chains 125, taking over sheaves 126 127
and about a wmdmﬂ'—drum 128, receiving 1ts
motion through a worm-wheel 129 with whlch

l a worm 130 meshes the worm bemﬂ' secured

to a shaft 131, 30111 neled in bea,rmtrs 132 on
the frame and in an outer beaunfr 135 on a
stand 134. Theshaft 131 1stur ned in reverse
directions by means of pulleys 135 136 on the
shaft, receiving motion from a suitable source
of power. A clutch F is provided for throw-
ing either pulley into operative c¢onnection
with the shaft by means of a lever 137, con-
necting with the cluteh by a link 138, The

pulleys 135 and 136 are of different diameters,
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- being bent pressure is also exerted against
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so that a more mpld lowering than raising of
the oufer ends of the bendmﬂ' levers may be
effected.

In operation the form E is raised by throw-

ing the lever 94 to its extreme left position,

tllel eby turning the eccentric 91, and through
the link 87 raising the form- shde and form
upon the column, the form having been po-

sitioned upon its slide by tmmnﬂ the shaft.

77. The stock to be bent is plaeed upon the
retaining-strap, and the retaining-strap and
the stock are placed upon the master-strap
under the form, the bending-levers having
been lowered, ::md the &butments having also
been poslt,loned on the bending-lever so as to
properly take against the end% of the retain-
ing-strap. The form is then lowered upon

the stock by throwing the lever 94 to its ex-

treme right, when the stock will be firmly se-
cured betweeu the lowerextremity of the form
and the extension 55 of the frame and remain
so firmly secured . until the form is again
raised. Power is then applied to the shaft
131 for operating the chain-drums, and the
outer ends of the bending arms or levers are
gradually raised to bend the stock.
rection of thrust on the bending-levers, as
soon as§ their outer ends begin to rise, 1is
against their inner pivotal pomt% the duec-—-
tlon of thrust being inward and dowanward.

Thethrustisagainst tthe tension of the springs

11, the bendm g-levers riding on the wheels 1

supperted by the tracks 2,._ and the tlacks
yielding bodily upon their pivots and in con-
nectlon with the chain forcing the bending-
levers toward the form as 1heu outer ends
rise. When the bending-levers are in their
lowered position,the extremeinnerendsthere-
of are nearest the form. Astheirouter ends
rise these inner ends lower, and the bending-
levers, so to speak, wrap them&.elves alound
the fonn the points of nearest approach on
the bendmﬂ levers toward the form gradually

moving ’rowm d the outer ends of the bending-

levers, the points of pressure gradually mov-
ing toward the ends of the stock, and where
the stock is already pressed agamsf the form
the master-strap acts to keep the same in
bent position, and in connection with the
end - pressing agency prevents any change
or slack in the stock already bent. Whlle

the ends of the stock to prevent slivering or
breaking of the stock, and the yield to tlmt
pressure prevents buekhnﬂ of the stock while
being bent. The .—,1b11tments 41 exerting this
end pressure are permitted to give to Any
undue end strain on the stock by means of
the end pressure of the stock overcoming the
tension of the springs 35. - As the bendmo-
levers near their limit of thrust the wheels 1
ride upon the outer ends of the tracks, which
then have an upward incline, the inner ends

of the tracks having been depressed below

their pivotal points, and give the abutments

- alongitudinal thrust away from the ends of

the stoek S0 asto 1elea,se the pressure of the

The di-

3

abutments against the ends of the retaining-

strap, the bending-lever almost at the same
time completing its movement. A spanner
04 1s then placed over the lugs 62 at the end
of the retaining-strap and holds the stock
against the form while the direction of move-
mment of the shait 131 i1s reversed and the

bending-levers permitted to lower to their

normal position, the abutments in this move-
ment just clearing the end plates of the re-

taining-strap, Whlch are held in place by the

spanner. If a form of less diameter than ap-
proximately the limit of capacity of the ma-
chine is employed, the longitudinal thrust of
the abutments may be obtained by having
each wheel ride upon the inclined face of a

supplemental track 141, secured in desired

position along the track, as by means of a
bolt 142, taking through a slot 143 in an
apron 144, extending from the supplemental
track and into apertures 145 in the track, by
which means 1t is adjustably secured to de-
sired position on the track. The supplemen-

tal tracks thus form fripping mechanism for

tripping the links or rods 44 at about the
limit of movement of the bending arms or le-
vers in bending the stock for moving the
abutments or end -pressure devices, and there-
by relieving the end pressure on the stock.
1'his tripping mechanism is adjustable with
relation to the tracks for different-sized forms
or different diameters of bent stock. The
stock 1s released from the form by throwing
the lever 121 to cause the eccentric 113 114c
to turn and draw the end pieces 102 103 of
the form 1nwardly, thereby releasing the
stock, which is then pulled away from the
form in its retaining-strap and sef aside to
be dried. |
Astheinnerendof the bending-lever moves
along the track the inner end of the track is
deplessed against the tension of the springs
11 and the rolls or wheels 14 of the shifting
device ride on the heel of the track, the po-
sition of the rolls being varied by the crank-
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levers 21, which determine their position and

prevent Slippiﬂﬂ"’ of the rolls off the heels and
cause the rolls to approach the pivotal point
of the track to prevent excessive pressure on

| the springs, and thereby equalize the pres-

sure of the springs on the track in its vari-
ous positions. If desired, the heels of the
tracks may be lengthened to increase the lev-
orage against the springs, and compression-
springs may be employed, if preferred.

T claim—

1. In a bending-machine, the combination
of a bendmmlevel for bendmﬁ' the stock, a
fulerum themfm and a way, “with the ful-
crum movable alonn the way and the way
vielding to the fowc of the fulerum bodily
with 16s parts maintained in similar relation

‘to each other, substantially as deseribed. .

2. In &hénding-machine, the.combiﬂation_
of a swingable bending-arm, with an end-
pressure agency ylelding to the end pressure
of the stock, mounted on, moving with, and
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slidable with relation to the bending-arm, and
a rod and tripping mechanism for the end-
pressure agency.

3. In a bending-machine, the combination
of a main frame or bed, a standard therefor,
a form carried by the standard, two bending-
arms located below the form, means in con-
nection with the outer ends of said arms to
swing the same, a master-strap extending
from one arm to the other, with yielding non-
bendable spring - pressed tracks below the
arms serving to hold the inner ends of the
arms, and to thrust the arms toward the form,
substantially as desecribed.

4. In a bending-machine, the combination
of the two arms supported at their inner ends

by rollers on yielding non-bendable tracks,
substantially as described.

5. In a bending-machine, the combination
of two armssupported at their inner ends by
rollers on yielding non-bendable tracks, with
an end-pressure device for the stock yield-
able to end pressure of the stock, with a rod
and tripping mechanism for the end-pressure
device for relieving the end pressure on the
stock at about the limit of movement of the
bending-arm in bending the stock, substan-
tially as described.

6. In a bending-machine, the combination
of a frame, with a form supported therefrom,
and a pair of bending-arms located under the
form, a master-strap extending from one arm
to the other, with means for connecting with
the outer ends of the arms to swing the same,
yielding non-bendable tracks below the arms
for supporting the inner ends of the arms, a
tension device for the tracks, and means act-
ing inconnection therewith and movable with
relation to the tracks for compensating for
the changing position of the tracks while
yvielding, substantially as described.

7. In a bending-machine, the combination
of aframe, with a form supported therefrom,
and a pair of bending-arms located under the

form, a master-strap extending from one arm

to the other, with means for connecting with
the outer ends of the arms for swinging the
same, with yielding non-bendable spring-
pressed pivoted tracks below the arms for
supporting the inner ends of the arms, heels
for the tracks, and a compensating device
movable along the heels and connecting with
the spring for the track for compensating for
the changing position of the tracks, substan-
tially as described.

8. In a bending-machine, the combination
of a ylelding way, a swinging bending-arm
movable along the same and forming a side-
pressure agency for the stock, and an end-
pressure agency for the stock mounted on and
moving with the swinging arm and yieldable
to the end pressure of the stock for moving
the same longitudinally of the swinging arm,
with a rod and tripping mechanism for the
end -pressure device for relieving the end

|
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movemeht of the bending-arm in bending the
stock, subsftantially as described.
9. In a bending-machine, the combination

' of a yvielding way, a supplemental way there-

for, with a swinging bending-arm movable
along the ways, and an end-pressing agency
for the stock mounted on and moving with
theswinging bending-arm,with the end-press-
ing agency arranged to be moved longitudi-

| nally of the swinging arm by the end pres-

sure of the stock and arranged for further
longitudinal movement of the end-pressing
agency and release of the end pressure on
the stock by the movement of the bending-
arm along the supplemental way, substan-
tially as described.

10. In a bending-machine, the combination

of a bending-lever, a support therefor, and a
track, with a raised portion for the track, an
abutment for the bending-lever, with the sup-
port of the lever movable along the track

| while the latter yields, and a connection in

addition to the lever between the support and
the abutment, substantially as described.

11. Ina bending-machine, the combination
of a bending-lever, a fulerum therefor, a piv-
oted yielding track, with the fulerum mov-
able along the track, a heel for the track, and
a spring exerting pressure against the heel,
substantially as described.

- 12. In abending-machine, the combination
of a bending-lever, a fulerum therefor, a piv-
oted yielding track, with the fulerum mov-
able along the track, a heel for the track, and
a spring exerting pressure against the heel,
with an abutment for the bending - lever
adapted to be moved by the end pressure of
the stock.

13. Inabending-machine, the combination
of abending-lever,afulecrum therefor,an abut-
ment for the bending-lever, a connection be-
tween the abutmentand the fulerum slidable
with relation to the lever, with a yielding piv-
oted track and with the fulerum movable
along the track, substantially as deseribed.

14..In a bending-machine, the combination
of a bending-arm, a support for one end of the
arm upon which thearm is permitted toswing,
an abutment for the arm, with a connection
between the abutment and the support, and
a spring for forcing the abutment toward
sald supported end of the arm and permitting
the abutment to yield to end pressure of the
stock, substantially as described.

15. In a bending-machine, the combination
of a bending-arm, a support for one end of the

 arm upon which the arm is permitted toswing,

an abutment for the arm, with a connection
between the abutment and the support, and
a spring for forcing the abutment toward the
sald supported end of the arm and permitting
the abutment to yield to end pressure of the
stock, with means for adjusting the connec-
tion, substantially as described.

16. In a bending-machine, the combination

~ pressure on the stock at about the limit of i of a bending-arm, a support therefor, an abut-

70

75

30

95

IQ0

105

110

115

120

125

130




IO

20

25

880,760

ment for the bending-arm,
tween the abutment and the support slidable
with relation to the arm, a pivoted yielding

track, with the support movable along the

track, a heel for the track, and a spring ex-
erting pressure against the heel,substantially
as described.

17. Ina bending- ma,chlne the combination
of a pair of bendmﬂ'-a,rms, wheels for their in-
ner ends, pivoted yielding tracks for wheels,
with the wheels movable along the tracks,and

a pressure device for the tracks for acting

agalinst the pressure of the wheels substan-
tlally as described.
18. In a bending-machine, the c,ombmatlon

of a pair of bending-arms, wheels for their in-

ner ends, pivoted yielding tracks for the
wheels, heels for the tracks, and a tension de-

- vice f01 the heelsmovable alon gthe same,sub-

stantially as described.

19. In a bending-machine, the combination
of a pairof bending-arms, wheels for their in-
ner ends, pivoted t1 acks for the wheels, heels

for the traeks, a tension device for the heels

with wheels between the tension device and
the heels movable along the heels, substan-
tially as deseribed. |

20. In abending-machine, the combination

- of a frame, a pair of bendmg-m ms, pivoted

30

35

40

45

35

6o

yielding tracks therefor, with the arms mov-
able along the tracks, heels for the tracks, a
tension dewce for a heel slidable along the
heel, and a connesction between the tension
device and the track pivoted with relation to

the frame, substantially as described.

21. Inabending-machine, the combination
of a pairof bending-arms, wheels for their in-
ner ends, abutments for the arms,connections

‘between the abutments and the wheels, piv-

oted yielding tracks for the wheels, heels for
the tracks, a tension device for the heels, and

‘wheels between the tension device and the

heels moving along the heels, substantially
as descr 1bed

22. In abending-machine, the combination
of a pair of bending-arms, wheels for their in-
ner ends, abutments for the arms, connec-
tions between the abutments and the wheels,
and springs between the wheels and the arms,

pivoted yielding tracks for the wheels, heels

tor the tracks, a tension device for the heels,
and wheels between the tension device and
the heels, substantially as described.

23. Ina bending- machlne, the combination
of a pair of bendm g-arms, wheels for theirin-
ner ends, abutments for the arms, connec-
tions between the abutments and the wheels,

and springs operatively interposed between

the wheels and the arms, with tracks for the
arms, substantially as described.

24. Inabending-machine, the combination
of a bending-lever, a supporft therefor, a

yielding track, a supplemental track adjust-

able thereon, an end-pressure agency for the

stock, a.connection between the end-pressure

agency and the support, all constructed and

a connection be-
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stock when the support rides upon the sup-
plemental track, substantially as described.

25, In a bending-machine, the combination
of a bending-lever, a support therefor, a
yielding track, a supplemental track adjust-
able thereon, an end pressure agency for the
stock, a eonnectlon between the end-pressure
agency and the support, with a pressure de-
vice operativelyinterposed between the bend-

ing-lever and the support, constructed and

arranged to relieve the end pressure on the
stock when the support rides upon the sup-
plemental track, substantially as described.

26, Ina bendmw machine, the combination

of a bending-arm, an end-pressure device

therefor constructed and arranged to be
moved by the end pressure of the stock, an
inclined way, a rod between the end-pressure
deviece and the inclined way slidable with re-
lation to the arm, with the inclined way arv-
ranged for causing the sliding of the rod.

27. In abending-machine,the combination
of a swinging bending-arm, an end-pressure
agency for the end of the stock mounted on
and moving with the arm, with a connection

75

30

90

from the end-pressure agency, and tripping

mechanism for moving the connection at
about the limit of movement of the bending-
arm in bending the stock for relieving the
end pressure of the end-pressure agency on
the stock, substantially as deseribed.

95

a8, Inabendmﬂ machine, the combination

of a bending-arm, a track, with the bending-
arm movable along the track when bendmn
the stock, an end-pressure agency for 1;116
stock mounted on and moving with the bend-
ing-arm, tripping mechanism adjustable on
the track, a rod in addition to the bending-
arm beftween the end-pressure agency and

the tripping mechanism actuated by the trip-

ping mechanism at about the end of move-
ment of the bending-arm 1n bending the
stock, constructed and arranged to relieve
the end pressure on the stock when the rod
1s actuated by the tripping mechanism, sub-
stantially as described.

29. In abending-machine, the combination
of a bending-arm, a slidable support there-
for, a yielding end-pressure agency for the
stock, a connection between the end-pregsure
agency and the support, and a spring oper-

atively interposed between the support and

the bending-arm, substantially as described.

30. In abending-machine, the combination
of a bending-arm, a slidable support there-
for, a vielding end-pressure agency for the
stock, a connection between the end-pressure
agency and the slidable support, with means
for adjusting the connection, and a spring
eperatively interposed between the slidable
support and the bending-arm, substantially
as deseribed.

31. In a bending-machine, the combination
of a frame, a slide therefor, for supporting a
form, a gear journaled thereon, a screw-shatt
taking through the gear, a rock-shaft, and an

arranged to relieve the end pressure on the i eceentric connection between the rock-shaft
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and the screw-shaft for raising and lowering | dle section and two end sections, a rock-shaft

the form-slide, with a shaftt fm the slide for

~adjusting the latter to position with relation

I0
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to the frame, substantially as described.

32. A form for abending-machine compris-
ing a middle section and two outer sections,
with slides between the latter and the middle
section, a rock-shaft journaled in the middle
section, a pair of eccentrics on the rock-shaft,
and links con necting each eccentric with one
of the end beotionq substantially as de-
scribed. | |

33. A form fora bending-machine compris-
ing a middle section and two outer sections,
with slides between the latter and the middle
section, a rock-shaft journaled in the middle
%ectmn a pair of eccentrics on the rock-shaft,
and hnks connecting each eccentric with one
of the end sections, WIth means for adjusting
the links, substaublally as described.

34. In abendinﬂ*-machine the combination
of a frame, a form-slide therefm a SCrew-

shaft for ad,]ustmn* the slide with relatlon to
the frame, a rock-shaft, an eccentric connec-
tion l')etween the mek-.shaft and the screw-
shaft, a form for the slide comprising a mid- |

on the middle section, a pair of eccentrics on
the rock-shaft, and links for connecting each

| eccentrie with ohe of the end se_ctions, sub--

stantially as deseribed.

- 35. Inabending-machine, the combination
of a frame, a form-slide therefor, a screw-
shaft for adjusting the slide on the frame, a
sleeve for the slide, an adjusting-shaft for the
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screw-shaft taking through the sleeve, arock-

shaft, an eccentric conunection between the
‘rock-shaft and the screw-shaft, a form sup-
ported by the sleeve comprising a middle sec-

tion and two end sections, a rock-shaft for the
middle section, with a pair of eccentrics on

the rock-shaft, and links connecting each ec-

centric with one of the end sections

tially as deseribed.
In testimony whereotf 1 have signed my
name hereto in the presence of two subscnb-

mn‘ witnesses.

substan-

GEORGE W. BUGBEE;

- Witnesses: ‘
PARKE S. JOHNSON,
EpwiNn C. VOGT.
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