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to cit vion, it ray concer.: 
it, known that 

2 

-- - rst, a 3. CO; CiB 

laye inverted 
ent in 

Silich iiii prove 
3ification. 

iS C ; 

aid "apicii C. 
lithin a determined 

s The improve inent, claiined is 
--, 4 fully set 

; Fig. 3, a partial 
a horizontai section, on 

2, sh: Ying the dies in 
attei' a pipe has been bent; 

section, through the pis 

application of modi Isfalls: i e y 
t O 

fir atomatically stopping and 
reve 'sing fig firi is dies; and iig. , a 
partial in Orizonta: Section illustrating the 
S:33. 

is provided for 
G port of the operative mechanisin, and 

a vertical tiltiar felining die shati. 2, is 
joiraied in an ilippe hearing, 18, and a 
tower bearing, 1°, in the frame. . . clamp 
ing stein, 3, passes freely through the bore 
of the die shaft, 2, and is secured at its 
love end, to a ji 

ings, i. preferably in the form of ac 
and fitting a clainping cylin 
ed poi, the frame by hang 

in upper foi'ining die, 5, is Secred 
up(); the upper end of the stem, 3, and a 
sinia; lower forming die, 5, is secred 
ipo; the adjoining end of the ubular shaft, 
2, in position to but against ille upper die, 
i5. As most clearly show in Figs, 2 and 4, 
a perijiteral groove, 5, is formed in each of 
the forining dies, the grooves being of quar 
ter circle {ransverse Scction, so as to pre 
sent 3 groove of semi-circuiar transverse 
section when the dies are brought into con 
tact, and extending circularly around the 
imajor poition of the peripheries of the dies. 
The remaining pertion of each of the 

i.S.S... i. i. 

- - - -- - - - - a he ciamping cylinder: Fig. 6, a side 

ty res r FICE () 

grooves is stilisiantially tangential to its cir 
cula' portion, and extends, in semi-circular 
Section, into the metal of the die, forming 
all end stop, 5, which engages, and holds 
straight, the length of pipe, a on which the 
inachine Operates, at and adjoining one of 
its ands. 

ft. Wii e obvious to those skilled in the 
ai'i, that the radii of the grooves, 59, in 
transverse Section, mist be in substantial 
COireSpondence with the half diameters of 
the pipes :o be bent, and the radii of pe 
ripheral curvature of the grooves in corre 
Spondence with the curvature to which the 
pipes are desired to be bent. Separate re 
movable and insertible pairs of forming 
iies in list, thei'efo'e be provided to suit cor 
respondingly different diameter's of pipes 
and different desired curvatures to be pro 
duced therein. - 
The upper forming die, 5, is moved ip 

Wardly, a way from the lower forming die, 
5", to admit of the insertion and removal 
of the lengths of pipe to be bent, in the 
grooves, 5, of the flies, and moved down 
wardly, to and against the over die, to 
hold the pipe in the grooves and end stop, 
5°, by the admission of filiid under pressure, 
as Steal or compressed air, to the lower or 
to the upper side, as the case may be, of 
the piston, 
The admission and exhaust of motive fluid 
to and from the Ripper and lower ends of 
the cylinder, 4, is effected through pipes, 
6, 6, connecting said ends with a suitable 
four way controlling valve mechanism, 7, to 
which motive fluid is admitted by a supply 
pipe, i. 
A guide cylinder, 8, is secured upon the 

top of the frame, at substantially a right 
angle to the axis of the forming dies, and 
is fitted with a properly packed piston, 8, 
the iod, 8, of which, is connected to a cross 
head, 8°, in which two guide rollers, 9, each 
having a peripheral groove of substantially 
semi-circuilar section, are journaled on ver 
tical pivots, 9°. The axis of the cylinder, 
8, and the middle horizontal plane of the 
guide rollers, 9, are in a plane coincident 
with the plane of contact of the adjoining 
faces of the upper and lower forming dies, 
5, 5. The rollers, 9, therefore, present 
curved bearings for one side of the length 
of pipe, a, desired to be bent, which are in 
the same horizontal piane as the bearing of 
the grooves of the forming dies on the op 

4, of the ciamping cylinder, 4. 
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posite side of the pipe. Fluid under pros 
stre is admitted to the left hand side of the 
piston. S*, throigh a pipe, S. to move the 
glide restler's EC ward tie forming dies, the 
admission aid exhalist of fitid ibeing coal s 
trolled by an ordinary tiree way cock, 8, 
and it join this exit is: (it in otive (iid from 
the cyliner, the ision. Cross head, and 
glide oilets, tic: 'e: 'acted by a spiring, 8. 
The firining dies are, in each bending 

eration, 'it:ited through such portion (, 
revolutio), as lay be reguisite ic in part 
desired City 
cation of 
veniently 
siaft, 3. 
OWei 

slip?oirit: 

. ep 
f a 
the 
i. 
3 

-1 pipe, by the 3 p. 
('Yes', from 3ily suitable and co 

2d pric and vei', to iiie die 
rein ified, the prine 

- r 'ic neigi', i. 
', coaxecied 

. 

i 
(ex 

one side () is silij 
20 pinion, iO, 

engaging it si jalilar pinioi, 11, on Gi} - 
. . it: : -si-. s ; ; : Zonial cotiateishaft. 11, it rinaeci in he 

frame. , below the fortning dies. The 
counte'shaft, Ei, carries a vs 'n), 1 }, which 

5 engages 8 vo!', 'Silee, 2, iixed on the 
tly a die sittii, 2. 

Figs. G and illusi'it 
mechanish wireiei, 
forming flies it::ty be 
yiel h; ; ; ) is is fier. 
fairs: ; ; ; ; ; 
tion foi (; ; ; ; ) - a ting an: ; their becling t 
critirin, '': iiis end, the stir pinion, 10". 
( ; he in: ; ; ; ; ... ( ; ;ges : 

( i i O f s 

tically stried 
(; the ci:iva. 

'eli 'red to osi 
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is - 

'spirii ge it's, 
i}ct wee: 

iS 
vs. it in 

lay it, y : 
fi 'il, y it is is is 'a lect in the '':lie and 

it is stiliig ever, 2{), a viing : 
is the air rite ovements 

('i it's 
65 ha ille, 
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of which lever, the engagement and disen 
gagement of the clutch ever, with and from 
the gears, 18 and 16, may be effected, 
Stops, 20 and 20°, are fixed adjustably on 
the shipping lever, 20, in position to receive 
the contact of arms, 21 and 22, which are 
fixed adjustably on the shaft, 2, by which 
the shipping lever and coupled clutch lever 
are moved in one or the other direction, as 
the case may be. 5 

in starting the machine for beading 8. 
length of pipe whici has bee: itseited:- 
tween the forming dies and guide rolls, the 
clutch, 18, is first moved by the has die, 20, 
into engagement with the gear, 16", which 
through the gears, 15, 16°, and 11, above 
described, imparts the proper forward 
in ovenient to the forming dies. When the 
traverse of the atter prope to bend the 
pipe as desired has been made, the aim, 21, 85 
strikes the stop, 20', of the shipping ever, 

70 

SG 

aid moves the clutch into the middle posi 
tion shown in Figs. 6 and 7, thereby stop 
ping the movement of the dies thereaf, The 
operator then moves the handle, 20, in the at 
(pposite direction, and engages the clutch, 
1S, with the gear, 16, which, through the 
gear's. 7. and 15, reverses the movement of 
the dies. When the dies have been returned 
to inci'nai starting position, the aria, 22, 
sii'ikes the stop, 20°, and moves the clutch. 
into the middle position, thereby stoppinr 
{i : Gerai in of the machine. The arms, 
2 aid 2:2, are fixed on the die shaft, 2, by 

23, so as to be adjustable to suit 
areii, exient of the bends desired to 

O 

ife heading is achine, the combi 
two periphei'aily grooved form 
teach a sing all tead stop for a 

c. c9; ce: iris: shifts or which 
are secured, nea is for longit:- 
oying one of said shafts reiatively 
er, he tas for coincidently reitt. 

it is. : iid in: rails for 

C 3. 

t i,j } 
it) this 

it et dirig machine, fate cai hi- . . . 
; ::) of two jerirhcially grooved fortning 
s, each having an end stop for A eigth. 

its or which said dies 
ressure cylinder, a pis 

: sh;1; lected to (): ; 23 
saic sit is, it eans 'if' effecting the stipply 
aii exh; its f it is a railer pressi 'e () is: 
fr; opposite sidies of Said pisii), Yeat is 
for coicility rotating said shafts, ini 
int: is {i}; i:ngth of pipe in a di- .25 

: 'orning dies. 
3. In a pipe-bending machine, the coin hi 

nation of two peripherally grooved forning 
dies, each having an end stop for a length 
(of pipe, a tubular shaft on which one of 

'ection ta: g 
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said dies is secured, means for rotating said erated means for moving said guide-rollers, 
shaft, a stem within said tubular shaft and and valve mechanism for controlling said 
to which the other of said dies is secured, fluid-operated means. 
fluid-operated means to move said stem COLUMBUS K. LASSITER. longitudinally to open and close said dies, Witnesses: 
a pair of guide-rollers movable laterally to- J. SNOWDEN BELL, 
ward and away from said dies, fluid-op- A. S. Fow LER. 


