(No Model.) 2 Sheets—Sheet 1.

. W. L SHEPARD.
. HYDRAULIC BENDING MACHINE. o
No. 550,766. ~ Patented Dec. 3, 1895,

Y ' . o
o

l

(TR

o
/9

'''''

ANDREW B.GRAHAM, PHOTO-LITHO, WASHINGTON.D C.




(No Mo_del.) _ | ' | '- | 2 Sheets.-_—-She.et-&' |
- W. L SHEPARD. '
HYDRAULIC BENDING MAGHINE

No. 060,766, o Patented Dec. 3, 1895

- i
g‘i v | |
i S , 2 o} ™ - | I N
_- 3 -
n T |
N = iy -
.~ : = P - Lan
“%. ‘F = ] il | Q% ‘YL_\ [ va I i
= gl M m
" Lo |l
N \\)g‘i"\} N . | RS
Ny : . e N
- " | I mll ~9 - -.@ll EH‘
N L ) | “I! -5y "
f ~ | H '
9 ' o
AN 1=, : I I AN |I |
1€ | | | -
. o 3§ = Bu
!l | . o N |
| it |
. rfl U ! B |
g o © | o
N |
N | | At
0 S | ® I
PR _ | J'

L=}

25

L I

"7/7\/6/ f/”
WM m/”

#NDREW GRAHAM, PHOTO-UTHO. WASHINGTO K,




10

20

- nal section of the machine.

PATENT OFFICE.

WILBUR L. SHEPARD, OF ELMWOOD, CONNECTICUT, ASSIGNOR TO TIHE
WHITLOCK COIL PIPE COMPANY, OF SAME PLACE.

HYDRAULIC BENDING-MACHINE.

SPECIFI_C‘ATION fd;'ming part of LetterS-lPa,tent No. h5|5(__),’7‘66,- datgd Deée_mber 3, 1895,
I.&pplica,tiun filed February 26, 1894, Renewed May 23,1895, Serial No. 550,459, (No model.)

To all whom it may concern.:

Be it known that I, WILBUR L. SHEPARD, a

citizen of the United States, residing at Elm-
wood, in the county of Hartford and State of
Connecticut, have invented certain new and
useful Improvements in Hydraulic Bending-
Machines, of which the following is a speci-
fication. - - -

The invention relates to the class of hy-
draulic machines for bending or coiling pipe,

tubing, or rods of metal; and the object is to

provide a very powerful machine of this class
which shall be easy to operate and readily
adjustable, so that coils of indefinite length
and of different diameters can be quickly and
readily formed of pipe, tubing, or rods of va-
rying size. - o .
Referring to the accompanying drawings,
which illustrate the invention, Figure 11is a
side elevation of the machine.  Fig. 2 is a
view of one end, and Fig. 3 is a view of the
opposite end. Fig. 4 is a central longitudi-
Fig. 5is a trans-
verse section through the pipe-holding head.
Fig. 6 is a plan of a portion of the machine.

- Kig. 7 is an enlarged detail section of the
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pipe-holding head. -

Kig. 8isan enlarged end

Vie"W_., and Flg 9 is an enléil‘ged- pl&]’l, Of'ﬂle
same. Cot T ! |

In the views,; 1 indicates a base-plate, near

each end of which are beds-2, supportin o Cyl-
inders 3 and 4. These cylinders, which are
made very strong to sultably stand heavy
hydraulic pressure and are Pplaced facing
each other, preferably have different Iinterior
diameters and are provided with plun oers
or rams o and 6, of different size, the larger

‘ram 5 working in the larger cylinder 8 and

the smaller ram 6 working in the smaller cyl-
inder 4, hoth,of course; being properly packed
to prevent leakage. The rams, which work
toward each other in the same line,are shown
as connected by a block or head 7, that is
free to move longitudinally of the machine
along the guideways 8 between the ¢ylin-
ders as the rams are operated, which guide-
ways are supported at their ends by the cyl-
inders, and this head is provided with a

gripping device for grasping or clutching the
pipe, tube; or rod that is to be bent; but of |

course, if desired, the rams may bhe formed

19, that hold the pipe.

 from a single shaft that has its opposite ends

projecting into the opposite facing cylinders,
as 1llustrated by the dotted lines in Fig. 4.

Leading from any ordinary force-pumyp or
othersuitable source of hydraulic pressure is
a pipe 9, that is provided with a controlling-

valve 10, from which branches a pipe 11 to
the cylinder 3, a pipe 12 to the cylinder 4,
and an exhaust or escape pipe 13. This

valve is preferably a four-way cock provided

with a suitable operating lever or handle 14,
and when it is turned in one direction the
pressure from the pump will be admitted to

one of the cylinders, while the other c¢ylinder

will be opened to the exhaust; but when it
1s turned in-the opposite direction the COon-
ditions are reversed and the latter cylinder
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will be open to the pressure, while the former

will be open-to the exhaust, there being an

intermediate position.of the cock, however,
‘Wwhereby the pressure can be shut off from
‘both of the cylinders, Figs. 1 and 4.

~ In the form shown the head for grasping
and holding the pipe to ke coiled consists of

the block 7, that connects the rams, a small
bed-plate 15, bolted or otherwise secured to
the top of the block, and a top or cover plate

16, pivoted to ears or lugs 17 on the bed-

plate, which cover-plate bears a screw 13 for
forcing together the grasping jaws or sleeves
These sleeves 19 are
semicircular pieces of varying size for hold-

Ing pipesof different diameters that are placed
1n the opening 20, made partly in the top of

the small bed-plate 15 and partly in the bot-

tom of the cover-plate 16, which swings upon
its pivot so as to open away from the bed-

plate to allow sleeves of different size to be

Placed in position, according to the size of the

pipe to be held; and also to permit the pipe
to be laid In or removed from the grasp of
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these jaws or sleeves. The free end of this |

cover-plate is preferably held close to the bed-

plate by a bolt 21, having its head loosely in-
serted in a socket 22 in the bed-plate, and its
nut 23, that bears on the top of oneend of the

cover-plate, a slot 24 being eutin the ends of

these parts, so that the bolt can be removed
when the nut is loosened without completely

unscrewing it. The gripping-sleeves 19 are
usually flanged to prevent them from slip-
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ping endwise from the opening in the head,

and they are forced together, so as to bite the

pipe placed. between them, by turning the
serew 18, that is provided with a lever or
hand-wheel 25. It is very desirable in order
to obtain a tight bite of the sleeves on the
pipe that the hand-wheel be somewhat loo sely
connected with the spindle of the screw, as

shown in Fig. 9, where a pin or key on the

spindle works in a slot in the hub of the wheel,
so that the screw can be tightened by a blow
oiven by the momentum of the wheel as it
moves iree.

At the end of the guideways 8, that are
strongly - braced lengths of angle-iron sup-
ported by the cylinder having the small ram,
is the coiling-head with the adjustable bend-
ing forms, wheels, or rolls. The head shown
consists of a plate 26, that is securely at-
tached to the cylinder, on top of which is a
frame formed of side bars 27 and end bars 23,
that are soarranged as to leave between them
runways that extend transversely of the ma-
chine. These side bars are undercut, and 1n.
the recesses or runways between them are
placed a number of blocks 29 and 30, that can
be moved transversely of the machine, which
blocks have projecting pivots bearing the
loosely-revolving grooved wheels or rolls 51
and 32. In two of these runways the blocks
are put in pairs and each block is loosely con-

nected with the end of a screw-threaded spin-

dle 33, which spindles pass through threaded
perforations in the end bars 28 and terminate

rotated and these pairs of blocks moved to-
ward and from each other to open or close the
distance between the rolls and adjust them

for pipes, tubes, or rods of varying diameters,

Fig. 6. A single block 30 is placed in the

other runway, and this block has a threaded

soclket for the serew 34, that passes from end:
to-end of the frame and rests loosely in perto-

this block may be drawn from side to side

~and left at any desired distance on either side
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of the center line between the other rolls in

order to form a right or left coil of any di-

‘ameter, as desired. This arrangement not

only permits either a right or left coil to be

turned of any number of turns of the prede- |
termined diameter, but enables this roll 52 to

be moved while the coiling is being done to
change the diameter or even the direction of
the turns of the coil being made. | ,

A pipe of indefinite length that it is desired

the head is closed and fastened and the hold-

ing-sleeves caused by the tightening-screw to

bite the pipe. After adjusting the pairs of
rolls according to the diameter of the pipe

and the single roll to form a coil of the de- |
- gired. direction and required diameter the

lever of the controlling - valve of the hy-
draulic system is turned so as to permit the

‘to continue the coiling.

pressure to be exerted on the larger ram, and .

this forces the head carrying the pipe for-
ward and positively pushes the pipe between
the rolls, which bend it as desired. When
the head carrying the pipe has reached the

Timit of its forward movement, it can be ar-

ranged to strike the end of the lever of the
controlling-valve and move it, as shown in
Fig. 1, or this valve can be turned up by an
attendant, so that the pressure will be ex-
erted on the smaller ram instead of the
larger, which is now open to the exhaust, 80

that the head will be carried back to 1ts

starting-place, the gripping device, of course,
being loosened by the attendant before the re-

turn movement of the head commences, 80

that it will not carry back the pipe during
the return and uncoil what. has been coiled.
After the head has returned to its starting-
place and tlie pipe gripped I a new plaece
the hydraulic pressure is again let Into the
larger cylinder and the operation repeated
By this arrange-
ment a very powerful pressure is exerted on
the head, so that large pipe of indefinite

length can be positively forced forward be-
‘tween the bending-rolls, which can be caslily
and quickly adjusted to form the diameter
~of the coil of any required size, and the pipe is
yeadily grasped or released from the Dbite of
‘the powerful holding-head, which is rapidly
forced back toits starting-point tocommence
its forward movement for feeding a fresh
‘section of the pipe to the coiling-rolls.

in an end shaped for the application of a |
wrench or key, so that these spindles may be |

I claim as my invention—

1. A hydraulic bending machine consisting
of a stationary bending head, a movable pipe
‘Tholding head, a pair of oppositely facing hy-
draulic ¢ylinders with a hydraulic ram pro-
jecting from one for forcing the Liolding head:
toward the bending head and a hydraulic
ram projecting from theother for forcing the
Tiolding head away from the bending head,
substantially as specified.

rations in the end bars, so that the roll 32 of |

2. A hydraulic bending machine consisting

of a stationary bendinghead, a movable pipe
‘holdinghead and a compound hydraulic ram:
connected with the holding head, one end of
- said ram projectingintoone cylinder and the
opposite end of the ram projecting into an-
other cylinder, substantially as specified.

3. A hydraulic bending machine consisting
“of astationary bending head, a-movable pipe
‘holding head, a pair of oppositely facing hy-
‘draulic cylinders with rams of varying size
for forcing the holding head toward and from:
| the bending head, substantially as specified.
to coil i laid in the opening in the oripping- |
head with its end adjacent to the rolls. Then: |

4. A hydraulic bending machine consisting
of a stationary bending head, a movable pipe

‘holding head, a ram working in a hydraulic
_eylinder for forcing the holding head toward
the bending head, a ram working in a hy-

draulic cylinder for foreing the holding head
away from the bending head, pipe connec-

tions between the cylinders and a forcing
pump, and a valve in said pipe connection
that when turned in one direction admits the
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pressure to one cylinder and opens the other
cylinder to the exhaust, and when turned in
the opposite direction opens the former cyl-
inder to the exhaust and admits the press-
ure to the latter cylinder, substantially as
specified. | T
5. A hydraulic bending machine con sisting
of a stationary head provided with bending
rolls, a movable head provided with pipe
gripping jaws, and a compound hydraulic
ram for forcing the holding head toward the
bending rolls, and for forcing the holding
head away from the bending rolls, substan-

tially as specified.
6. A hydraulic bending machine consisting

of a pair of hydraulic cylinders facing each
other and provided with rams of varying size
in line with each other and holding a pipe
grasping head between them, a pipe grasping
device secured to the movable head, and 4
head with bending rolls supported in the line
of movement of the pipe grasping device,
as specified.. - -

7. A hydraulic bending machine consisting
of a pair of hydraulic cylinders provided with
rams of varying size, a guide-way supported
by the cylinders, a head for holding fhe pipe
movable along the guide-way between the
cylinders and carried by the rams, and a
bending head supported by one of the cylin-

ders at the end of the guide-ways, substan-

tially as specified. . o |
S. A hydraulic bending machine consisting

of a pair of hydraulic cylinders provided with

rams of varying size, a guide-way supported
by the cylinders, a head for holding the pipe

ways and provided

connected with the rams and movable along
the guide-way from one cylinder to the other,

and a bending head supported by one of the

cylinders and provided with adjustable bend-
ing rolls, substantially as specified.

40

9. A hydraulic bending machine congisting

of a pair of hydraulic eylinders provided with.

rams that operate in opposite directions, a
guide-way supported by the cylinders, a head

for gripping pipe connected with the ranis

and movable along the guide-way from one
cylinder to the other, and a stationary bend-
ing head supported at one end of the guide-
with adjustable bending
rolls, substantially as specified. .

. 10. In combination with a hydraulic bend-
ing machine, a movable pipe gripping head
connected with the hydraulic rams, said head
having a bed plate with an opening and a
pivoted cover plate with a coinciding open-

free end of the cover plate, and a screw for
biting the pipe, substantially as specified.
- 11. In combination with a hydraulic bend-

movable roll blocks, threaded spindles for
moving the said blocks and an adjustable
roll block movable either side of the line of
the opening between the
with a screw for adjusting the same, sub-
stantially as specified.

- WILBUR L. SHEPARD.
Witnhesses: |
H. R. WILLIAMS,
- C. E. BUuCckLAND.,

pairs of roll blocks
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ing, a removable fastening for holding the

60
ing machine, a head bearing several pairs of
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