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To all whom it may concerwns

Be it known that we, JAMES M. EVARTS
and JOSEPH  H. GREENLEATF, citizens of the
United States, residing at New Haven, in the

county of New Haven and State of Oonnectl-'

cut, have invented certain new and useful Im-

provements 1n Machines for Bending Pipe, of

IO

which the following is a specification, refer-
ence being had therein to the accompanying
drawings.

Ourinvention relates to machines for bend-

- Ing tubes or pipes into coils, and has for its
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object the provision of means for bending the
pipe into a cone-shaped coil automatwally
In a patent issued to James M. Evarts, one
ofthe presentinventors, on the 3d day of Aprll
1883, No. 275,029, a machine was shown aud
claimed for ben dmg pipes or tubes into coils,
but not into cone- -shaped coils. By the im-
provements set forth in the present invention

the pipe or tube is bent into the form of a
| set of cog-wheels, D D', &c., are turned by

- cone,

In our invention a sector carrying one of

- thebending-rollsis operated by suitable mech-
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anism to cause the said roll to gradually di-
minish the size of the rings of pipe as they
are bent, thus making a cone-shaped coil. A

- star-wheel, connected to the sector through a
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train of shafting and gearing, is engaged by a
pin on the driving-wheel at each revolution of
the latter and 1s partially turned, and thus
the sector is affected by the revolution of the
driving -wheel. Provision is made whereby
the turning of the star-wheel will either ele-
vate or lowel the sector by changing some of
the Intermediate gear. More thau one pin

can be provided upon the driving-wheel to

engage the star-wheel, and thereby the eleva-
tlon or depression of the sector accelerated,
and in consequence the inclination or taper of
the coil 1s increased. The spread of the coil
is affected by the lateral position of the ad-

 justable roller which is carried by the sector.

The details of econstruction will be more
fully understood by reference to the following
description.

Theaccompanying drawings illustrate what

we consider the best means fm calrymﬂ* our

invention into practice.
I gure 1 is a side elevation of the machme,

| taken from the side on whlch the bending-

rolls are placed. Fig. 2 is a view of the ma-
chine at right angles o Fig. 1, and taken from
the right - hand 51de theleof Fig. 3 shows
side and edge views of astaple or V -piece used 55
In starting the bend of the pipe. , -

Similar letters of reference indicate corre-
sponding parts in all the figures.

A 1s the base, and A’ A’ the uprights, of the
fixed frame-work. FPower is recewed from 60
any convenient source upon the pulley a, se-
cured upon the shaft «’, which also bears the
spur-wheel «’, which meshes into the counter-
wheel B, mounted upon the short shaft B,
which alS0 carries the gear B’ which engages 65
the master-wheel C. The wheel Cis mounted_ |
on the shaft C', which extends through the
upright A’) on the other side of which it re-
ceives one of the bending-rolls, and also sup-
ports and forms a center for the sector, as 7o
will hereinafter be more fully described. A

‘the revolution of the shaft ¢’ and affect the
revolution of the bending-rolls. The lower
bending-roll, O, is secured upon shaft C, as 75
already explamed and the upper bendmcr*- |
roll, P, 1s secured upon a short shaft, 4, 130
which the gear D’ is attached. The shaft d

18 held in an adjustable journal-box, which
works 1n a way, A%, in the upright A’, and 8c
i1s adjusted up and down by ascrew, ¢*. The

roll Q1s secured upon a short shaft held in the
upright A’atapointtotheleftandalittleabove

the shaft C. The roll Q is preferably smaller
than the rolls Oand P. The fourth bending- 85
roll R 1s the one upon which the action and
efficiency of the machine largely depend. Itis
carried upon the sector S,which is centered on -
the shaft C', or on any other convenient point.

The outel edge of the sector i1s equipped with go
cogs §,which gearinto a worm,T, secured upon

the upun'ht shaft T By the tulnmg of the
worm the sector 1s moved up or down, accord-

1ng to the direction of the revolution of the
worm. -The lower end of the shaft T is pro- gg
vided with a bevel-gear, f, which is engaged

by a shipping-gear, U U, held upon the hori-
zontal shaft V, which bears the star-wheel
W on one end. The shaft V is so located
as to bring the star-wheel W into line with 100
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a pin, X, provided on the wheel C, so that |
as the wheel O is revolved the pin X will at

each of its revolutions engage the star-wheel

and give it a partial revolution. This partial

tmn of the star-wheel will, through the con-
nection already described, 1&156 or lower the
sector which carries the roll R, and thereby

gradually increase or diminish the size of the
rings into which the pipe is being bent. The
roll R mounted upon the sector bea,rs some-
what the same relation to the roll O as does
the roll Q already described, but is upon the
opposite side, and by its constant adjustment,
as the machine is moved or worked, is of
course constantly varied and changed in its

position with relation to the otherrolls. This |

vertical adjustment of the roll R by the move-

- ment of the sector causes the rings of pipe
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being formed by passing around the rolls to
be constantly increased or diminished in size,

- thereby enabling the machine to form the cmls

25

- upon a sleeve

20

1nto a cone- shape When the gear U engages
the gear ¢, as shown in the dmﬁ Ings, Fw 2,

the sector will be moved in one dlrectlon but
wheén the gedr U’ is caused to engage the gear

"t the sector will be moved in the opposwe di-

rection. The two gears U and U’ are mounted

U which i1s feathered upon
the shatt V, so that 1t can move longitudi-

nally thereon but ‘will turn with the shaft, A

- shipping-yoke, u*, takes hold of the sleeve U?,

3

and has connected to it an operating-lever, U“’
by which it is moved to ship the gears U U’ as
may be desired. Several pins, X ‘may be em-
ployed upon the wheel C to eno*fwe the star-
wheel, and the more employ ed the quicker

- will be the movement of the sector, and the

40

greater the inclination of the cone. In order
to give the coils the necessary spread,the roll
R 18 movable on its shaft and may be made to

- occupy different lateral positions, as indicated
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in full and dotted lines, Fig. 2. Anyamount
of spread may be gwen to the coils by prop-
erly adjusting this roll laterally. For this pur-
pose it 1s provided with a grooved collar, R/,
in the groove of which a fork, M, rests.
This fork M is held upon the Seetor and 18
provided with an adjusting means, as will be
described. The fork hasa horizontal portion,
M’, which passes through a way upon the sec-

-tor where 15 1S plowded with a pinching-

screw, m, and also have a downwardly-ex-
tendlnn‘ vertlcal portion, M? through which a
set-screw, m’, passes and bea,ls against the sec-
tor by means of which the fork can be acecu-

-rately adjusted, and then,by turning down the

60

pinching- Screw will be s'eemely held. Asthe
fork 1s moved fmward or backward, the lat-

eral position of the roll R is changed and the
amount of spread varied. |

- Asalready explained, the wheel C may have
any number of pins X around it to engage the

star-wheel W, so that when two pins X are
used the star - wheel will be turned twice as
fast as when one pin X is used, and the sec-

- tor,with its wheel R,will be moved with twice
the rapidity up or down and the inclination |

‘roll P by having a

or taper of the conical coil will be likewise
increased; so any number of pins may be
used and any inclination of cone attained
without the use of any former and without

the addition of any parts to the machine ex-
cept the pins X on the wheel C. For the pur-
pose of thus increasing or diminishing the

number of pins and having them at equidis-

tant points around the wheel, a line of holes
may be provided around said wheel and the
pins be made removable so as to readily be
taken out of one hole and placed in another.

Y 1s a yoke, Fig. 3, which 1s placed upon
pin inserted through holes
y" »" in yoke and roller, respectively. Thisis

done when 1t 1s desired to start a coil; and

this yoke, when the pipe 18 run through it
from between rolls P and O, and the machine
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is moved a little by hand, will start the bend

{ of the pipe so that 1t will ride up over roll R.

As soon as the pipe has received bend suf-
ficient to carry it up over said roll R, the pin
can be withdrawn from yokeand 1011 and the
former will drop of and the machme 1S 1n
readiness to start to make the coil. It is evi-
dent that if the roll R be left stationary dur-

QO

ing the operation of bending a plane non-

conical coll will be made upon this machine,

and provision 18 made for this by having the
gears U U’ far enough apart to allow them to
be placed so that neither of them will engage
with gear ¢, and thus the sector S is 11013 af-

fected by the movement of the star - wheel.

The same effect may be produced by remov-
ing all the pins X from the wheel C.

The pipe 1s fed into the machine by any of
the well-known feeding. devieces for pines or
rods; or 1t could be passed in by hand. In
any case it is drawn by the rolls O P over roll
Q and fed by said rolls O P over roll R,which
gives 1t the desired curvature, turning it back
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past the three rolls O P Q in a plane nearly

parallel to the plane of said rolls, the obliquity
of the coils depending on the lateral adjust-
ment of roll R, and the diameter thereof to the
vertical adjustment of said roll. The former
adjustment 18 usually made once for all by
hand before the machine begins to operate,
and unless changed in the same manner the
obliquity or “spread’ ’ 1s a constant quantity.
The vertical adjustment of the said roll R for
varylng the diameter of the coils isautomatic-
ally and regularly changed by the segment S
and the devices acting thereon 80 as to pro-
ducea taper or flare, asher mnbefore described.
The tube while thus being coiled is supported
by the bending - rolls aforesaid. When the
connections are set S0 as to gradually raise the
sector, the taper of the cone is run from the
base to point or from large to smaller portion;

but when the sector occupiesits highest posi- '

tion at the beginning of the Opemtlon and is
gradually loweled the. effect is reversed and
the point or small end of the cone is begun
first and gradually enlarged aslong as the sec-
tor descends.

Having thus desellbed our invention, whab
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we desire to claim and secure by Letters Pat- |

ent 18—

1. In a machine for bending pipes or rods
into coils, a set of bending-rolls, one of which
18 vertically adjustable for varying the diam-
eter of the coils and also laterally adjustable
for varying the spread thereof.

2. Inapipe-bending machine, the combina-
tion, with the rolls P O, of the roll R, which
1s laterally movable on its shaft, and the ad-
Justing devices M’ m/, whereby this movement
1s effected for the purpose of varying the
spread of the coils, substantially as set forth.

3. The combination, with the bending-rolls,
of the adjustable roll R, and toothed sector S,
upon which it is carried, and connections to
raise or lower said sector. |

4. The detachable yoke y for guiding the
pipe until it acquires sufficient curvature, in
combination with the roll P, to which said
yoke is attached at will, and the remaining
rolls of the set, substantially as set forth.

6. The combination, with the bending-rolls-

and adjustable roll R, of the fork M, having

the adjusting -serew m/, and the pinching- 5
‘screw m, substantially as set forth. |
6. The combination, in a pipe or tube bend-

ing machine, of the wheel C, provided with
elther one or more pins X, the star-wheel W,
connections to the worm T, and sector S,which 30
carries the roll R, substantially as set forth.

7. The combination,with the shaft V, of the
gears U and U, sleeve U? longitudinally mov-
able upon shait V, and means for moving it,
and of connections to the sector S, whereby 3z
the same may be raised or lowered, as de-
sired, by the rotation of the shaft V, substan-
tially as described. - |

In testimony whereof weaffix our signatures
in presence of two witnesses.

JAMES M. EVARTS. . -
JOSEPH H. GREENLEATF.

Witnesses:
GEORGE TERRY,
DANIEL S. GLENNEY, Jr.
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