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o all whom it may concern:

Be it known that we, EDWIN QUADLING

©+  and WrLLiAM MAY, both of London, England,
" have invented certain new and useful Improve-
" ments. in Machines for Manufacturing Metal
. Tubes; and we do hereby declare that the fol-
~ lowing is a full, clear, and exact description
~ thereof, reference being had to the accompa-
.. nying drawings making a part of the specifi-
. cation, in which— | |
- TFigure 1is a plan of our improved machine.
. Fig. 2is a longitudinal vertical section of the
- same on the line # «, Fig. 1. Fig. 31s an ele-
- 'vation of the first pair of rolls of the said ma-
o - chine. Fig. 4 represents a number of trans-

- verse sections, drawn to an enlarged scale, of

. aportion of the said machine, on the several
S lines a? 2 2t 25, Fig. 1. Fig. o.1s a transverse
- section on the line y y, Fig. 1. Figs. 6,7, 3, |
o 9,10, and 11 are transverse sections, 1llustrat-
-~ ing the progressive formation of a tube in our
<+ machine, | A
.. The same letters in all the figures indicate
. the same parts. S

A A are standards of cast-iron, or other

... . Buitable material, upon which is secured a bed
- or frame, B, of suitable strength and shape to
~ " gupport the operative parts of the machine.
© .. These parts consist chiefly of the first pair of
© . Dbending-rolls a, the stationary molding-guides
© . .. b, the second pair of bending-rolls ¢, the man-
© . drel d, the verticallaying-roll ¥, and the third,

S fourth, fifth, and sixth pairs of rolls e fg h.

'ﬁ'-i-?_: . We will now proceed to describe the pecu-
. liar construction and purpose of each of these

-  parts, and the contrivances for operating the
~ same. S T

. 4is the driving-shaft, provided with fast and
© o loose pulley 4 . The said shaft is supported
. in suitable bearings B, formed on or attached
" totheframeB. jis a pinion, fixed on the said
" ghaft, and gearing with the spur-wheel & on

 the shaft #/. This wheel carries a crank-pin,
- . A similar crank-pin, k¥, is fixed on the
- disk »*, from which connecting-rods k* extend
© toa crank-pin in the disk I, fixed on the shaftt
oo flof the upper roll £ This shaft has a simi-

the pills ot t]lese diSkS COBHBCtng-]deS mex- oo
tend to a crank-pin on the disk and pinion#n, =
and disk !, carried on the shaft n® CAninter- 0
mediate spur-wheel, #°, gears with the spur- -

wheel n* on the shaft ¢! of the upper rolls of i
the second pair ¢, and on this shaft a disk, n?

and spur-wheel z% by which the rods o oare

first pair «. |

By using these connecting-rods, we are ena- SRS
bled to dispense with a long train of wheel- i
gearing, and thereby reduce the weight and
friction of the machine and its cost of construe- -

t’i OI]. ] -

Instead of these connecti_ngéj mds,-._-we_;-*:;lifay'.
use endless serews, or worm and worm-wheels, - -

or may gear them in the usunal way.

In these machines, asheretofore

direction. This manner of commencing to

form the lap is disadvantageous, as, when the
joint is finished, one lap has to lie within the

formation of the joint by bending the twoedges
or laps in opposite directions, so that whenthe .
two laps are subsequently brought together, =~
one will lie properly within the other. "For - = =
this purpose we construct the first pair of rolls =~

as shown in Fig. 3—that is to say, the ends

a? of the said rolls are beveled in opposite di- -~ ~ = =
rections, and the metal strip thereby receives =~
the shape represented in Fig. 6. For con- .. . -
ducting the metal strip to the bending rolls @, =
we use the guide-plate ¢, which Is supported o
by thebolts ¢!, attached tothe frame B. . These R
bolts are provided with spiral springs, which R
tend to press the said plate down upon the
metal strip, passing under it upon the table¢®>,
and thereby prevent the buckling of said plate. -
Instead of this spring-plate, we may use any . =

elastic agent. The stationary moldi
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 lar crank-disk, v, on its bther;.end,:md- fmm : -

connected to the spur-wheel o! and the disk 0% i
carried on the shatt a' of the upper roll of the

etoforeconstructed, fﬁ
“the effect of the first pair of rolls is‘to bend
| both edges or laps of the metal strip in.one -

other, and conséquently one of the laps so.
bent, must, subsequently to its first bendingin QIR
one direction, be bent in thereverse direction.
Therefore, in our machine, we commence the .

gguides
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b are supported on the brackets b/, secured to
the bed B. Their edgesare formed as shown in

- Fig. 4, and in its passage between these guides

from the line 2* to the line 2° the metal strip
passes through the various shapes represented
by the lines 1, 2, 3, and 4 in Fig. 4, being left
by the said guides in the sectional form shown
1n Ifig, 9, ‘ | |
On the shaft ¢! of the upper roll ¢ are, or
may be, formed small beveled collars ¢, which,
by their action upon the laps, bring them from
- the shape indicated in Fig. 6 to that repre-
sented in Fig. 7. The mandrel d, as clearly
shown in Ifig. 2, is made hollow or tubular.

The said mandrel has a feather, d’, which forms.

a guide and support for the laps of the metal
strip during its passage through the euides b
and vertical laying-roll d*, The vertical fric-
tion or drawing rolls ¢, as clearly shown in
Iig. 5, are arranged in combination with the

teather. The feather and the upper edges e

of these rolls are so shaped that the form of the
laps is changed from that shown in Tig. 9 to
that shown in Fig. 10, the said laps being par-
tially pressed down upon the perimeter of the
tube. - |

These machines, as heretofore constructed,

when designed to make tubes of a certain size,
can make them of that size only. It is, how-
ever, very desirable that the said machine
~should be capable of adjustment, so that any
one machine constructed to make tubes of a
certamn size can be adjusted so as to make
tubes of various sizes ; and we accomplish this

object by making the parts of the machine ad-

Justable, as herein described. |

The shaft ¢* of the rolls ¢ is supported in
adjustable steps ¢ upon the brackets B3, in-
~dia-rubber € being interposed between the
sald steps and brackets to form an elastic sup-
port for the said rolls. The steps ® are pro-
vided with screws e, whereby they are ad-
Justed laterally to set the rolls nearer together
or farther apart; and the said rolls are ad-
Justed vertically by moving them upon their
shatts ¢*, whereon they are secured by set-
screws, as shown. s s are bevel-gear wheels,
whereby the rolls e are driven from the shaft
s’y which is geared with the shaft ! by the
spur-wheels /2 /3. The bevel-wheels s! are se-
cured on their shaft s* by set-screws or other-
wise, and are adjustable thereon, so that they
may tollow the rolls e in their adjustment.

~The rolls fand & complete the formation of

the lap or seam of the tube. As shown in the
drawings, thiese rolls have a plain or smooth
periphery, and are designed for forming an
Inside seam; but, if desired, they may be
grooved or channeled to form an outside seam
on the tube. |

The shafts ¢! of the friction or drawing rolls
g are supported in adjustable steps ¢?, which
are carrled 1n a bracket, ¢, extending across
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the bed B, and these shafts are adjustable lat-

erally by means of serews, and vertically on
the shafts, as described, with regard to the

rolls e, a cushion of india-rubber being also in-

terposed between their steps and the bracket

which carries them, to give an elastic support

to the said rolls. ¢ ¢ are bevel-wheels for driv-

ing these rolls, and which are. adjustable on
their shaft ¢!, the said shaft being geared, by

the wheels #* % with the shaft A/, Bearing or

guide blocks » are attached to the under side

of the bed B for supporting the bearings ! of

the bottom rolls @ ¢ fh. Springs «2, of steel,
india-rubber, or other elastic medium, are
placed under the bearings !, set-screws 2 be-
g 8o arranged, in combination with these
springs, as to regulate their pressure, and

‘thereby adapt the rolls to the different sizes

of the tubes being manufactured. _
The rolls a are sometimes made telescopic

and adjustable on their shafts by means of
screws. ‘The other rolls may be made in two

halves, with removable rings between them,

‘thelr size being varied by changing the rings.

By making the various parts of the machine
adjustable, as described, we are enabled to
vary the size of tubes made in the machine,
within certain limits, without changing the
mandrel d; but by using different-sized man-

- drels, rolls, and guides, we can make tubes of
‘any size not exceeding the capacity of the ma-

chine. -

We do not confine ourselves to the peculiar
position of the-apparatus on the frame, as de-
scribed. It may be advantageous to place the
gearing on one or both sides of the bench or
frame, as circumstances require. -

- Our invention relates to machines con-
structed with & series of shaping and bending
rolls and stationary guides, a mandrel, and
other contrivances, whereby a strip of metal
introduced into one end of the machine is bent,
and has its edges lapped, folded, and secured
together automatically, and is delivered in the

form of a complete tube at the other end of
the machine. ~ ‘

Our present invention consists in the novel
construction and arrangement of the rolls and
other parts of the mechanism for performing’

the above operations. |

We are aware that machines for the same

purpose have been heretofore constructed, but
operating in a manner widely differing from
‘thus, as hereinbefore described. +

Having thus deseribed our invention, what

we claim, and desire to secure, ig-—

1. The first pair of rolls, a, with their ends

@’ beveled or inclined in the peculiar manner
- set forth, for the purpose specified, |

2, In combination with the rolls a, the spl*ing

pressure-plate ¢, or elastic roll arranged over
the feed-table, as herein set forth, and for the
purpose specified.
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3 TllB stationary molding- cmldos b, con- 6. The third pair of ro]ls, e, on vortloal shaftq,-..ﬁ T
L ._;f: struoted as described, and &rrangod in combi- operating in combination with the mandrel d =
.. nation with the sm all rotating beveled collars | and the rib or feather d’ on the same, as herem- .
. ¢, as herein set forth, and for the purpose specified, and for the purpose set forth e
P spemﬁed - Signed August 12,1873.

- 4, The vertical friction-roll d*, as doscmbed o
e a,nd arranged in combination with the st&tlon ' ]]DWIN ._.Q_U ADLI\TG SR
 ary molding-guides b, as herein set forth, and WILLIAM MAY o e
.. for the purpose speolﬁod B _ o _

5. The mandrel d, when constructed with Witnesses:

- _ therib or feather &, in the manner described, -~ K. GwyN, IR

IR and for the pm:'pose set forth. o GEo. W. DRISOOL ;_]' o
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