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5 Claims.

This invention relates to sheet metal working
machines and particularly pertains to a machine
for forming sheet metal tubing.

It-is the principal object of the present inven-
-tion to generally improve the construction and
operation of pipe forming machines of the charac-
ter referred to by providing a machine wherein
the forming rclls-may be, through the medium of
a single operation, disposed in a position enahling
removal of the formed tube therefrom. This ob-
viously increases the capacity of the machine and
consequently reduces the cost of producing the
tubing. )

In carrying the invention into practice the
forming roil on which the tube is formed is so
mounted that one end thereof may be disposed in
an uncbstructed position to enable the tube to
be removed therefrom. The mechanism asso-
ciated with the roll mentioned is such that in a
single operation the forming rolls are separated

and the forming rcll on which the tubing is’

formed is released and one end thereof disposed
in-a position enabling removal of the formed tube.
Likewise, but one operation is required to re-posi-
tion the forming rolls in' operative position for
subsequent operation.

One form which the invention may assume is
exemplified in the following description and illus-
trated by way of example 1n the accompanying
drawings, in which:

Fig. 1 is a perspective view of a pipe forming
machine embodying the preferred f01m of my in-
vention.

Fig. 2 is a transverse secticnal view thereof
showing the mountmg of the roll bearing blocks
and guides.

Fig. 3 is a view in end elevation of the machine.

Fig. 4 is a view s1m11ar to Fig. 2 with rolls in
released position.

Fig. 5 is a view in end elevation of the drive
end of the machine,.

Fig. 6 is a side elevation of the machine with
parts in section.

Referring more particularly to the accompany-
ing drawings, I have illustrated a metal werking
machine for forming tubing out of sheet metal.
'The machine here disclosed comprises a suitable
frame construction 10 including two end frames
11 suitably connected together by means of tie
rods 12 -or other structural elements.

Carried by the end frames 11 and extending
horizontally therebetween are three forming rolls;

an upper forming roll 14, a lower forming roll 15 -

and a third forming roll-16.. The lower forming

roll 15 is rotatably mounted at its ends in bearing -

‘practice.

(CL 153—61)

blocks 17 which are reciprocably mounted in
guideways 18 formed in the end frames for ver-
tical reciprocable movement. The mounting of
the bearing blocks 17 of the roll 15 is such that
the bearing biocks may reciprocate vertically in
the guides 18 when the operator so desires so as o
move the roll 15 in a direction at right angles to
its axis toward and away from the upper forming
rcll 14. By this means the roll 15 may be released
from engagement with a tube formed on the up-
per roll so that the formed tube may be removed.

It will be noticed that the forming roll 16 is
positioned to one side of the upper and lower
forming rolls 14 and 15 so as to cooperate there-
with in forming a pipe of a sheet of metal fed
between the upper and lower rolls about the
upper roll 14. 'The disposition of the rolls as
shown in the drawings is such as in common
It will be noticed that the side form-
ing roll 16 'is mounted in :adjustable bearings
18 'in guideways 20 on the end frames so thait
the forming roll 16 may be adjusted toward and.
away from the upper and lower formmg rolls
14 and 15.

The upper forming roll 14 is rotatably mount-
ed in one end in a hinged bearing block 21 which
is pivotally mounted as at 22 so that the entire
roll 14 may be swung about the pivot 22 toward
and” away from the lower roll 15. To permit

this pivotal movement of the upper roll 14, its”

end opposite the pivotal bearing 21 is journalled
in'a bearing 23, the lower half of which is formed
in the end frame 11 and the upper half of which

is formed in a clamp mefnber 24. This clamp:

member is pivoted as at 25 to the end frame 11 at
a point eccentric to the axis of the upper roll

14 at one side thereof. At the opposite side of

the axis of the upper roll 14 the clamp is piv-
otally connected as at 26 to a pivoted nut 26a
which includes a socket for the threaded re-
ception ‘of & latch bar 27, which latch bar is
adapted to be interposed between two latching
lugs 28 when the clamp.member is in a position
so that the bearing half formed therein cooper-
ates with the bearing half in the end frame to
rotatably support the upper roll 14. The latch-
ing bar 27 is provided with an annular shoulder

29 which cooperates with a cam face 30 on the

underside of the latching lugs 28 to secure the
clamp in position.

Connected at one end to the clamp at a poing
31 which is intermediate the bivotal point. of
the clamp and the axis of the upper roll 14 is a
pitman- 32. The other end of this p1tman is
pivotally connected as at 33 to a crank arm 34
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secured on a trip shaft 35. This shaft is mount-
ed in bearings in the end frame as indicated.

It will be noticed, particularly from ¥Figs. i
and 2, that the bearing blocks 17 of the lower roll
15 are each fitted with a trip member 17a¢ which
are also guided for vertical reciprocation in the
guideways 18 so as to reciprocate in unison with
the bearing blocks 17 of the lower forming roll
15. The trip members 17a are adjustably con-
nected to the bearing blocks 17 of the lower
forming roll 15 as illustrated. At their lower
ends the trip members 17¢ are each formed with
a projection 17b which are in engagement with
the periphery of the trip shaft 35. Formed in
this trip shaft 35 in a position where they will
register with the projections 17b of the trip mem-
ber 17¢ are recesses 17c, one récess being pro-
vided for each projection 17b and which recesses
are in longitudinal alignment on the trip shaft
35. When these recesses 17¢ register with the
projections 170, the projections 17b descend into
thesé recesses, lowering the bearing blocks 17
and consequently lowering the lower forming
roll 15 with respect to the upper forming roll 14.
While I have shown the structure described gbove

" for lowering both ends of the forming roll 15,

40 .
- ward movement to the projecting end of the

o
S

[

it is obvicus that if it is desired tc lower one
end only of said roll, the mechanism 17a, 17D
and 17c may be provided at that end cnly.

Ab the end of the upper forming roll 14 oppo-

" site the clamp memberf and which projects be-

yond the pivotal bearing 21, the end of the up-
per forming roll 14 is connected with a down-
wardly depending corinecting rod 36. The lower

. end of this connecting rod 36 is connected to

a crank pin 37 fixed to the trip shafi 35 at an
eccentric point relative to the axis thereof so
that when turning movement is imparted to the
shaft in the proper direction the connecting rod
36 will be moved downwardly and impart down-

upper forming roll 14, causing the bearing 21 to
pivot about its pivotal pomt 22 and upraise the
opposite end of the upper forming roll 14 to per-

. mit removal.

To drive the forming rolls, I provide a_drive
shaft 38 mounted on which is a pulley 39 Whlch
diives a pinion 40. This pinion is ih mesh with
a spur gear 41 rotatably mounted on the trip

_shaft 35 but relatively fixed to a sprocket 42.
- An endless chain 43 is led around this sprocket

and around a large sprocket 44 secufed on the
projecting end of the upper. forming roll 14,
S0 as to impart a drive thereto. A spur gear 45

;5. 1S also fixed on the projecting end of the upper
- forming roll 14 and is in mesh with a spur gear

46 fixed on the lower forming roll 15. There-
fore, when a drive is transmitted to the pulley
39 such drive will be transmitted through the
pinion 40 and gear 41 to the sprocket 42 and

- thence through an endless ¢hain to the sprocket

44 and the upper roil 14. The drive of the upper
roll will be transmittéd to the lower roll through
the gears 45 and 46, causing these rolls to revolve

- in opposite directions.

In operation-of tha deévice, it i§ constructed and
assembled as shown in the drawings and to form a
tube, the clamp is disposed in the position shown
in Fig. 3. In this position-the recesses 17¢ will be
out of register with the projections 17b on the trip

- members 17a and consequently the lower roll will

be in an elevated position and operatlvely related
to the upper forming roll 14.. A drive is then
transmitted to the two rolls.as previously de-
seribed and a sheet,of metal is led therebetween.

1,978,164

As this material feeds between the rolls, the roll
18 cooperates therewith to cause the pipe to be
formed about the upper forming roll 14.

As soon as the pipe or tube has been formed
about the upper forming roll 14, the latch bar
27 is disengaged from the latching lugs 28 and
the clamp member is swung to a position as il-
lustrated in Fig. 1. The swinging movement of
the clamp from the position shown in IFig. 3 to
the position shown in Fig. 1 will impart move-
ment to the pitman 32, The movement of this
pitman will be transmitted to the trip shaft 35
causing the recesses 17c¢ to align with the pro-
jéctions 176 of the trip members 17¢ and as
these parts register the bearing blocks 17 of the
Jower roll 15 will descend, causing the lower roll
to sepirate from the upper roll 14 so as to re-
lease the pipe therefrom.

Simultaneously with this descending move-
ment of the lower roll 15, the crank pin 37 will
cause lowering of the connecting rod 38 which
will be imparted to the projecting end of the
upper rol 14. This lowering of the projecting
end of the upper roll 14 will cause the upper
roll bearing 21 to pivot about its pivotal point
22 and upraise the oppcsite end of the roll 14,
as illustrated in Fig. 1, so that the tube or pipe
formed on this upper roll may be removed there-
from. This end of the upper roll may move up-

wardly, of course, due to the fact that the clamp iy

24 hag heen moved to an unobstructing position
as illustrated in Fig. 1.

As previously stated the principal feature of
the present machine . is to provide a pipe form-
ing machine wherein the formed pipe may be
expeditiously removed from the machine. In

the present instance only one operation. is re-

quired to release the pipe on the forming roll

- 14. This operation is the swinging of the clamp

24 to the position shown in Fig.
medium of the latch bar 27.

From the foregoing it is obvious that I have
provided a comparatively  simple pipe forming
machine which is efficient in operation and. which
may be utilized to expeditiously form pipe or
other tubing from sheet metal.

While T have shown the preferred form of my
invention,
changes may be made in its construction by those
skilled in the art without departing from the
spirit of the invention as defined in the appended
claims.

Having thus described my 1nvent10n, what I
claim and desire to secure by Letiers Patent is:

1. In a tube forming machine an upper and
a lower forming roll, means for simultaneously
lowering the lower roll relative to the upper roll
and releasing and upraising one end of the uppér
roll to a position enabling a tube thereon to be
removed therefrom, said means including a clamp
engageable with the end of the roll to be released,
said clamp being movable to a releasing position,
latch means for latching the clamp in clamping
position and. capable of use in moving the same
to and from releasing position, reciprocable bear-
ings carrying the lower roll, operating means for

1 through the

said bearings, and an operative connection be--

tween said operating means and said clamp.

2. In a tube forming machine an upper and a
lower forming roll, means for simultaneously
lowering the lower roll relative to the upper roll
and releasing and upraising one end of the upper
roll to a position enabling a tube thereon to be
removed therefrom, said means-including a clamp
engageable with the end of the roll to be released.

it is.to be understood that various:
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said clamp being movable to a releasing position,
a bearing for the opposite end of said roll pivot-
ally mounted to enable upraising of the other rol
end, bearing blocks for the lower roll, guides for
guiding said bearings for vertical movement to-
ward and away from the upper roll, a trip shaft,
trip means connected with the bearing blocks and
associated with the trip shaft whereby operation
of the trip shaft will lower or raise said bearing
blocks, a connection between the trip shaft and
said clamp whereby movement thereof to relegs-
ing position will operate the trip shaft to lower
said bearing blocks and movement to clamping
position will raise the bearing blocks, and an
operative connection between the trip shaft and
said upper roll whereby operation of the clamp
will be accompanied by raising or lowering of
the released end of the upper roll.

3. In a tube forming machine an upper and a
lower forming roll, means for simultaneously low-
ering the lower roll relative to the upper roll
and releasing and upraising one end of the upper
roll to a position enabling a tube thereon to be
removed therefrom, said means including a clamp
engageable with the end of the roil to be released,
said clamp being movable to a releasing position,
a bearing for the opposite end of said roil pivot-
ally mounted to enable upraising of the other
roll end, bearing blocks for the lower roll, guides
for guiding said bearings for vertical movement
toward and away from the upper roll, & trip shaft,
trip means connected with the bearing blocks
and associated with the trip shaft whereby oper-
ation of the trip shaft will lower or raise said

3

bearing blocks, a connection between the trip
shaft and said clamp whereby movement thereof
to releasing position will operate the trip shaft to
lower said bearing blocks and movement to clamp-
ing position will raise the kearing blocks, a con-
hecting rod connected at one end to the upper
roll exteriorly of said pivoted bearing and at the
other end to an eccentric point on the trip shaft
whereby operation of the latter will be accom-
panied by raising or lowering of the released end
of the upper roll.

4. In a machine of the character described
having a roller journalled in a frame, a pivoted
clamp member overlying one end of the roller, a
pivoted nut on the free end of said clamp mem-
ber, a pair of lugs on the frame, a latch bar
threadedly connecied to said nui and insertable
between said lugs, and an annular shoulder on
the latch bar engageable with said lugs to hold
the clamp member against the roller.

5. In a machine of the character described hav-
ing a roller journalled in a frame, a pivoted clamp
member overlying one end of the roller, a piv-
oted nut on the free énd of said clamp member,
& pair of lugs on the frame, a latch bar thread-
edly connected to said nut and insertable be-
tween said lugs, and an annular shoulder on the
latch bar engageable with said lugs to hold the
clamp member against the roller, said latch bar
serving as adjusting means for said annular
shoulder by means of its threaded connection
with the pivoted nut and also serving as a lever
engaging and disengaging the shoulder and lugs.

EDWARD J. DREIS,
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