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UNITED STATES PATENT OFFICE.

JOHN BRADLEY, OF BIRMINGHAM, ENGLAND.

MAGHINERY.'FO'R MANUFACTURING TUBE-_-B_ENDS.

SPECIFICATION formmg part of Letters Patent No. 697,604 dated April 15 1902

Apphea,tmn ﬁled Augusl; 29,1901,

Serml No 73 673, (Ne medel)

To all whom ¢ may concern:
Be it known that I, JOHN BRADLEY, a sub-

jeet of the King of Great Britain, and a, resi-

- dent of B1rm1nﬂ'ha,m England, he,ve invented

o

I35

20

certaln new and useful Impl ovements in Ma-
chinery for Menufacturmg Tubes, of whmh

the following is a specification.

My invention has for its object 1mp1me-'_'
ments in machinery for manufacturing tube-

bends by which I am enabled to f01m any

number of bends all of one uniform and a,e-f

curate angle in a cheap and simple manner,

thus eneblmcr both ends of each bend to be
simulta-
neously without having to alter or reset the
“dies for each bend. My machine is specially
applicable for forming bends from tubing of
a large diameter, but can with equal adven- -
tage be used for bends madeﬁ om sm&ll dla,me-'
ter tubing. S
In e1de1 that my mventlon ma,y be eleatly-
understood and more easily carried into prac-
tical effect, I have 111ust1ated itin the aeeom- |
panying dl&WlHﬂ'S in which— |
- Figurelisa f1 ont elevation of my mdehtne

automatwellv screwed or tapped s

L _'f01 formmn‘ bends, showing a length of tubing

~in p051t1011 ready for being bent
. pla,u view of Fig. 1.
- view of Ifig. 1.

_30

" - gripper.

35

~ forming bends.:

o p

~ ports or su?les b bt |
~ bearings in these supports is the main shaft
S, on one end of which is fixed the worin-

45
- --wheel W, gearing with the worm ', fixed on

”'50 on a stud suppmted by the blackeb K,

- vation taken on Lhe line 1 2 of Fig. 1. |
6 is-a front view of my open- ended don* or |
Fig. 7 is an end view of Fle' 6.
Fig, 8is a pl&n view showing a slight modl-'

Fig. 2 is a
FHig. 3 Is a left hand end

view of I I‘ln' 1. F[ﬂ‘ 5is a seemonal end ele-

ﬁeetmn in the construction of my machme for

In carrying my invention into praetlce 1

is formed the eheek b and on the other edge

‘the stop 1% and at either end are the end sup-
‘Mounted in suitable |

_the dlwmg-shafb D, and on the othe1 end of
“the shaft Sis fixed the gear-wheel w%, gearing
‘with the intermediate gear-wheel &/, mounted

bracket K is pivoted at €* to the outer face of

Hig. 4 18 a rlﬂ‘ht hend end.:

Fw )

Fig. 9-is an enlarﬂ'ed Cross-
. section view taken on the line = of Fig. 8.
S FIU‘ 10 is aright-hand end elevation of Flﬂ' S.

10V1de the bed B, ‘along one edge of which

This-

|

| sear-wheel 17,

other

dmte gear- -wheel ¢’ to be chan oced, and thisi in-"

termedmte oear-wheel also gears with the
fixed on the end of the screw-
eha.ft K, mounted in bearings in the supports
b b%, The one portion f*

as clearly shown at Figs. 1 and 2. Fixed on

the oppoe1te end of the serew-shaft F is the
gearing with the gear-wheel.
h', fixed on the end of the screw-shaft H,

cear-wheel 1+,
also mounted in bearingsin the supports b?

bt, and the portion h?of thls shaft H isscrewed
with a left-hand thread and the portion 7’

b5 are the traveling carriers J and K, throucrh

‘which the screw—shefts F and H pass, and in
| sockets formed in these carriers I fit the dogs
| or n‘rlppers M and N upon their supports or -
carriers m' n', respeetively. These dogs or’
‘grippers are capable of being turned or oper-

ated in theirsockets by the worms s’ s°,;mount-

ed upon the shaft S, which worms gear with
the quadrauts L I/, “fixed upon the supports
or pivots m' and n', which said quadrants
work in the slots or epemno‘s formed in- the .
carriers J and K. The worms s’ and s® are

mounted upon theshaft'Sin the feather-way

53

of the shaft I 15,
serewed with a right-hand thread and the

portion with the left-hand thread f3,

6o

with a right- hand thread. Mounted on the :
‘bed B and heldin position by the loose cheek

70

86 "

$% so as to be capableof sliding thereon, and -

the loose pulleys d’ and d? with the fixed pul-

v ® between, are mounted apon the driv-

_mD' ehafb D fo: imparting motion to the ma-

(,hme Bv eha,nn'mfr the mtermedmte 2ear-

H can be altered, thus enabling the speéd of

the carriers Jand K to be altered for making -
_bende of various radit. :

Thelengthof tubing T befme bemr‘r inser ted

in the maehme 18 ﬁret filled with sa,nd and

wheel ¢’ the speed of the screw-shafts F and -

90

the ends with marl or clay and then heated |

to the required temperatuare. |
It will easily be understood that if motmn
is imparted to the dmwng-shaft D it 'will be

95

transmitted thwuﬂ'h the various freaunﬂ' to

the main shaft S and from thence to- ’rhe_
‘screw-shafts F and H. Now supposmﬂ' the

dogs and length of tubing T to be in the po-

100

_s1t1en as ehown upon the ‘drawings ready for

bending and the driving-shaft 1ev01V1nw in

the direction of the arrow x, the carriers J

the support b* SO as to enable. the mterme | and K would then advance or close ten'ethel




2

and as the dogs advance with them they
would gradually turn on their pivots by the
action of the worms s’ and s?, which revolve
with the shaft S and are in gear with the
5 quadrants L and L/, respectively. By this
means the length of tubing would be easily
and readily bent to the required angle. The
machine is now stopped and -the bend re-
moved, the open and crossed driving-belts,
10 which drive the machine, now being situated
upon the inner half or side of the loose pul-
leys d’ d°>. To move the carriers and dogs

back to their former positions ready for in-

serting another length of tubing, the crossed

15 driving-belt on the loose pulley d? is moved

by the belt-fork onto the fixed pulley d2, and

the open belt is simultaneously removed onto

the outer half or side of the loose pulley &,

thus reversing the motion of the shafts S, I,

26 and H, and consequently the movements of
the earriers and dogs. |

At Figs. 6 and 7 I have shown my open-

ended dogssuitable for holding a long length

of tubing which requires to be bent at a cer-

25 tain portion of its length. In this case the

~upper portion of the dog is hinged to the

lower portion, thus enabling the tube to be

laid in position.

At Figs, 8, 9,and 10 I have shown a slicht

3o modification in the counstruction and gearing

mechanism of my machine for forming bends.

In this case I drive direct onto the main shafs

S, and on the end of this shaft I mount the

gear-wheel w?, gearing with the intermediate

35 gear-wheel ¢, fixed on the shaft ¢, supported
by the bracket E. Fixed on the opposite end
of this shaft ¢* is the worm ¢4, gearing with
the worm-wheel €5, mounted on a stud sup-

~ ported by the boss e, fixed to or forming part

40 of the bracket E. Alsomounted on the same
stud as the worm-wheel ¢° is the pinion-wheel
¢’, gearing with the gear-wheel e, fixed on the
shaft e”, supported by the bracket ¢!% and on
‘the opposite end of this shaft ¢’ is fixed the

45 gear-wheel e'!, gearing with the gear-wheels

e’*and e’ fixed on the ends of the screw-shafts

It and H, respectively, by which means mo-

tion is imparted to these shafts, each shaft

being screw-threaded at the right hand with

5o a right-hand thread and at the left hand with |

697,604

a left-hand thread. The gear-wheels ¢!t and

e on the opposite ends of these screw-shafts,
which gear with the intermediate wheel e'6,
are for the purpose of enabling the screw-
shafts to run evenly and steadily. Mounted 55
on the main shaft S in a keyway are the

 worms s* s°, gearing with the worm-wheels s°
s, mounted on the ends of the eross-shafts

s* s°, mounted in bearings supported by the
carriers J and K, and on these cross-shafts 6o
are fixed the worms s’ s%, which gear with the
quadrants or segments I, I'. It will thus be
seen that by this arrangement the dogs or
grippers, which are supported by their car-
riers, are caused to travel toward each other 65
and at the same time tirn or revolve.

What I claim, then, is—
- 1. The improvements in machinery for
manufacturing tube-bends consisting essen-
tially of two carriers capable of traveling in 70
reverse directions, a dog or gripper pivotally
mounted in each carrier with means for op-
erating or moving the dogs upon their pivots
in the manner and for the purpose substan-
tially as herein set forth. 75
- 2. In machines for making tube-bends, a
pair of carriers capable of traveling in reverse

| directions, a dog or gripper pivotally mount-

ed in each carrier, and quadrants and worims
for operating said dogs, substantially as de- 8o
scribed.

3. In machines for bending tubes, a pair of
carriers, dogs or grippers mounted therein,
and means for simultaneously moving said
dogs or grippers and carriers, substantially 8
as described. |

4. In machiues for bending tubes, a pair of
traveling carriers, dogs or grippers havin
quadrants and pivotally mounted in said car-
riers, an operating-shaft, worms keyed to said go
shaft and engaging the quadrants, and screw-
shafts for operating said carriers in reverse
directions, substantially as described.

In witness whereof I have hereunto set my
hand in presence of two witnesses.

JOHN BRADLEY.

Witnesses: |
H. W. DENTON INGHAM,
H. C. GRUNDY.,
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