Nov. 12, 1929. P. R. HAHNEMANN 1,735,243
o SLIP ROLL FORMING MACHINE

Filed May 8, 1928 . 2 Sheets—Sheet 1

273 Zrverttor

PN 7 é(L/ WW
S ECorieey.s




Nov. 12, 1929. P. R. HAHNEMANN 1,735,243
SLIP ROLL FORMING MACHINE

Filed May 8, 1928 2 Sheets-Sheet 2

==l
~<\\"_
” ’r./ Lw. X

yra
T7rvert Cor
I

Y ot T cnora,
; S Eoriceys



Patented Nov. 12, 1929

UNITED STATES

1,735,243

PATENT OFFICE

PAUL R. HAHNEMANN,

OF BUFFALO, NEW YORK, ASSIGNOR TO NIAGARA MACHIHE

AND TOOL WORXS OF BUFFALO, NEW YORK, A CORPORATION OF NEW YORK

. SLIP- ROLL-FORMING MACHINE

Application filed May 8, 1928.

This invention relates to a slip roll form-
ing machine whereby sheets of :metal are
bLnt into the form of a pipe or tube and in
which the roll about which the pipe is formed

$ may be moved away from the companion
rolls whereby the bending operation is per-
formed in order to pemnt the finished or
completed pipe to be slipped from the re-
spective roll. - A device of this general char-
10 acter is shown in the co- pendmo application

Scrml No. 275,586. ‘

It is the object of this invention to pro-

vide an improved machine of this character

in which the so-called slip or laterally mov-
18 able roll is so mounted that the same is moved
horizontally toward and from its operative
position and the operator manipulates all

the parts from the head end of the machine, t

while the gearing which operatively connects
20 the qeveral rolls is arranged at the tail end
of the machine where the pivot is loeated
about which the slip roll'is moved into and
out of its working position.

Moze pazticularly, this invention relates
to improved means for supporting and lock-
ing the head end of the slip or upper roll
in"its operative position, and an improved
forn of gearing for operatively connecting
the lower and upper rolls at the tail end
thereof without interfering with the freedom
of motion of the upper roll laterally at its
head end toward and from the companion
lower end rear rolls,

In the accompanying drawings :—

Figure 1is a front elevatlon , partly broken
away, of a slip roll forming machme embody-
ing my 1mp10vements

I‘mule 2 is an end elevation of-the same
mewwd from the left or tail end of the ma-
chine,

Figure 3is an end elevation thereof viewed
hom, the ‘head end -of the machine.
“TFigure 4 is a fragmentary vertical trans-
werge section taken on line 4—4 of Fig. 1,
but showing the holding means for the head
end .of -the upper or shp roll ‘unlocked in
order to permit of moving the slip roll to-
ward and from the lower rear rolls.

50 - Figures § -and 6 are horizontal sections
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Serial No 276,021.

taken on the corr espondmgly numbeled lines
in Fig. 2,

qules 7 and 8 are vertical transverse
sections taken on the cor respondmgly num-
bered lines in Fig. 1.

Figure 9 is a hafrmentaly vertical sec-
tion taken on line 9—9 of Fig. 8

Figure 10 is a fr agment(u v tmnsverse
Qectlon similar to Fig. 4, but showing a slight
mochﬁcmtlon in the constr uction of the fasten-
ing mechanism for the head end of the up-
per;or slip roll.

‘In the following deseription like charac-
ters of reference 1ndlcate corresponding parts
in the several views of the drawings:

“Although the main frame of thls maclnne
may be wuouslv constructed, the same, n

the present case, comprisesa houzontal longi-
tudinal hase 10 a head standard 11 rising
from the head end of the base, and a tail
standard 12 rising from the tail end of the
base, these parts bemg preferably, thoufrh
not necessarily, made of cast metal.

‘Within this frame are mounted the rolls
whereby a sheet of metal is bent into the tu-
bular form indicated at 13 in Fig. 8, these
rolls comprising a lower lonmtudmal driv-
ing roll 14, an upper longltuchnal slip roll
15, and a rear longitudinal bending roll 16,
the upper roll belnfr arranged above the
lower roll, and the rear roll bem" arranged
opposite the pass between the lower and up-
per rolis, in"a manner well- known in this
class of nndunes

~ The lower roll 14 is journaled at its head
and tail ends in bearings formed in bearing
blocks 161 and 17 which are adjustable ver-
tically in upright guide ways 18, 19 formed
in the lower parts of the head and tail stand-
ards 11, 12.

Vertical adj ustment of the head bearing
block 161 is e ected bv means 6f an 1nchneﬁ
serew 20 working in’the lower front head
part of the qtandald 11 and engaging with
an inclined face 21 at the lower end of the
head bearing block 161, as shown in Fig.
3. Vertical ad)ustment ‘of the tail bearmg
block 17 is effected by means of a coupling
plate 22 arranged in an inclined position

within the enlal ged upper part 23 of a T-
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shaped channel in the lower end of the bear-
ing block 17 and engaging with the lower
side of said enlargement, and an inclined
adjusting screw 24 working in the lower front
part of the tail standard 12 and passing
through the narrow part of the T-shaped
channel, and also through a transverse slot
25 in the coupling plate and provided at
its upper end with a head 26 which bears
with its upper side against the top of the
T-shaped channel and with its lower side
against the upper side of said coupling
plate 22,

By turning this adjusting screw 24 in one
direction or the other the tail bearing block
17 will be positively raised and lowered and
held in its adjusted position, and during
such adjustment the coupling plate 22 slides
transversely relatively to the axis of this
adjusting screw. : )

In Figs. 1 and 5 the lower roll 14 is pro-
vided at its right hand or head end with a
crank 27 whereby this roll may be turned
manually, but if desired the same may be

; driven by power.

* The rear or bending roll 16 is journaled
at its opposite ends in bearings formed in
bearing blocks 28, 29 which slide in inclined
guide ways 30, 81 formed in the rear parts of
he head and tail standards 11, 12, and in-
clined adjusting screws 32, 83 working in
threaded openings in the rear parts of these

‘standards and engaging with the lower ends

thereof, as best shown in Figs. 2, 3 and 8.
The upper or slip roll 15 is mounted at its
tail end so as to be capable of turning about
its own axis and also capable of swinging
horizontally about a vertical axis which is
arranged adjacent to the tail end of the
several rolls, and the head end of the slip roll
is adapted to be connected with and discon-
nected from the head standard to permit of
opening the machine and removing the
finiched tube from the slip roll after the

operation of bending a sheet of metal into

tubular or pipe form has been completed.
The preferred means for thus connecting
and disconnecting the head end of the slip or
upper roll with the head standard, as shown
in the drawings, are constructed as follows :—
The numeral 34 represents a bearing sleeve
preferably of bilge form mounted on the re-
duced part 35 at the head end of the upper
roll 13 and held against longitudinal move-
ment thereon by means of a transverse re-
taining pin 86 passing through this reduced
part on the outer side of this sleeve. The
extremity of the upper roll at the right or
head end thereof preferably forms a handle
37 which is suitably knurled to permit the
operator to comveniently manipulate the
upper roll when moving the same horizontal-
ly into and out of its operative position.
This bearing sleeve 34 is adapted to move
into and out of a locking slot 38 formed in the
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upper part of the head standard 11 and ex-
tending to the front side thereof. When this
bearing sleeve engages the rear end of the
slot 88, the same is in its operative or work-
ing position and the same may be locked or
held in this position by a fastening mecha-
nism which, as shown in Figs. 1, 3 and 4, com-
prises a vertically swinging latch 39 arranged
in a recess 40 on the upper part of the head
standard and pivoted between its front and
rear ends to the same by means of a hori-
zontal longitudinal pivot pin 41.

Cn the underside of the front part of this
latch the same is provided with a jaw 42
which is adapted to move downwardly and
engage the upper side of the bearing sleeve
34, as shown 1n Fig. 8, and thereby hold this
sleeve and the head end of the upper roll in
its operative position on the head standard.
The latch 89 is turned into its locking posi-
tion and held with its front jaw in engage-
ment with the sleeve 34 by a cam 43 which
is preferably of bifurcated or forked form
and pivoted by means of a horizontal longi-
tudinal pin 44 on the rear end of the latch 39
and adapted to engage with the adjacent
upper rear part of the head standard 11, the
turning movement of this cam being pref-
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erably effected by means of a-handle 45 pro- -

jecting upwardly therefrom.

Upon turning the cam 43 so that its high

part engages with the adjacent part of the
head standard 11 below the same, as shown in
Fig. 3, the front end of the latch 39 is moved
downwardly for engaging its jaw with the
bearing sleeve 34 and locking the head end
of the slip roll in its operative position.

Upon turning this cam 43 so that the low
part of its face is presented to the adjacent
part of the head standard 11, as shown in
Fig. 4, the jaw at the front end of the latch
may be raised out of engagement from the
bearing sleeve 34 and thereby permit the head
end of the slip roll to be moved out of the
locking slot 38 and returned thereto for the
purpose hereinbefore mentioned.

In the modified form of this slip roll hold-

ing mechanism shown in Fig. 10, the latch 46
is pivoted by means of a horizontal longitudi-
nal pin 47 to the upper part of the head stand-
ard 11 and provided at its front end with a
jaw 48 for engagement with the upper side of
the bearinig sleeve 84 and also with a beveled
nose 49, whereby,; upon moving the bearing
sleeve 84 into the notch 38, the latch 46 will
be lifted to permit the bearing sleeve to
enter this slot and be engaged by the jaw.of
the latch.

While the bearing sleeve 34 is disengaged
from the slot 38 this latch is prevented from
dropping down too far by means of a stop 50
formed on the upper part of the head stand-
ard 11 and adapted to engage with the under-
side of the latch 46. The latch 46 is locked
in engagement with the bearing sleeve 84 by
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means of a rotary cam 51 piveted by means of
a horizontal longitudinal pin 52 to the head
standdrd 11'and provided with an upwardly
prejecting handle 53 for manipulating the

. same.’

Upon turning this cam 51 so that its high
face engages with the upper side of the latch
46, as shown by full lines in Fig. 10, the lateh
will be secured in its lower operative posi-
tion, but when this cam is turned so as to pre-
sent its low face to the latch, as shown by
dotted lines in Fig. 10, then the latch will be
unlocked and the bearing sleeve 34 will be
free to move into and out of the locking

5 slot 38,

The rocking movement of this cam 51 is
limited by means of stops 54, 55 mounted on
the head standard 11 in position to be engaged
by the handle 53 at the end of its forward and
backward movements. :

The tail end of the slip or upper roll 15 is
journaled in a bearing 56 formed in the upper
part of a swiveling bracket 57 which is
arranged adjacent to the outer side of the
tail standard and pivotally supported so that
the same turns about a vertical axis arranged
adjacent to the tail end of the several rolls.

This pivotal connection preferably consists
of upper and lower pivot screws 58, 59 which
are arranged vertically in line and work in
threaded openings 60, 61 formed in the upper
and lower parts of the frame at the tail end
thereof and provided at their inner ends with
conical points 62, 63 which engage with cor-
respondingly shaped-sockets 64, 65, on the
upper and lower ends of the swiveling bracket
57, as shown in Figs. 1,2 and 7.

The swiveling bracket 57 is preferably con-
structed in the form of a C-shaped yoke which
has a central part deflected rearwardly rela-
tively to the upper and lower ends thereof, as
shown in Figs. 2 and 7, and thereby clears
the space adjacent to the tail end of the lower
or driving roll 14. :

In order to cause the lower driving and
the upper slip roll to rotate in unison, a com-
pensating gearing is provided which opera-
tively connects the tail ends of these rolls and
which is so organized that the members of

this gearing always remain in mesh not only

when the parts are in their normal operative
position, but also when the slip or upper roll
is moved horizontally forward into a position
in which the finished pipe is removed there-
from.

In the preferred construction of this com-
pensating gearing shown in Figs. 1,2, 5 and
6, the same consists of a driving gear wheel
66 secured to the tail end of the lower roll, a
driven gear wheel 67 secured to the tail end of
the upper roll, a pair of intermeshing inter-
mediate gear wheels arranged one above the
other, the lower one 68 of said intermeshing
gear wheels being pivoted on the outer side of

3 the front part of the tail standard 10 by means

of a pin 69 and meshing with the front side of
the driving gear wheel 66, and the upper one
70 of said intermediate gear wheels being
pivoted to the tail standard by means of a pin
71 and meshing with the front side of the
driven gear wheel 67. By this means motion
is transmitted from the lower or driving rolt
14 to the upper or slip roll 15 at the tail end
thereof, so that the same are turned in unison
at a point remete from the place where the
operator manipulates the various parts.of the

machine and at the same time enables the
apper or slip-roll to be moved horizontally.

into and out of its operative position.

‘Such: horizontal movement .of the slip roll
is much easier and can be accomplished: with
less effort on the part of the operator than is
required when this slip roll has to be raised

and lowered, and as the several gears in the

present case remain constantly in mesh with
ene another there is no lability of deranging
these gears and at times interfering with the
free re-engagement of the same, as 1s the case
in the gear driving mechanism of slip roll
forming machines of the type heretofore in
use in which the members of the gearing were
engaged and disengaged while moving the
slip roll out of and into its operative position.

In the present case the driving and inter-
mediate gear wheels do not change their axial
position while shifting the upper slip roll

herizontally toward and from the lower and

rear- rolls, -and the driven gear wheel 67
mevrely slides laterally with its teeth to a
limited extent on the opposing teeth on the
upper intermediate gear wheel 70: when open-

‘ing and closing the upper slip roll, but at no

time are the teeth of the driven gear wheel
67 disengaged from the upper intermediate
gear 70, . ' ;

The extent of throw of the upper slip roll
is shown by full lines in Fig. 5, in its normal
operative position, and by dotted lines in its
open position, and the swiveling bracket 57
is-also shown by full lines in its normal posi-
tion, and by dotted lines in its shifted posi-
tion, and the extent of lateral tilt of the
driven ‘gear wheel 67 is represented by full
and dotted lines so as to clearly indicate that
the teeth of the same are at no times out of
mesh with those of the upper intermediate
gear wheel 70. : o

By thus maintaining the several gear
wheels of the compensating: gearing con-
stantly in mesh with each other and still per-
mitting the upper slip roll to be moved hori-
zontally into and out of its operative position,
itis. possible for this machine to be operated
more conveniently and expeditiously with
less labor and thereby insuring a larger out-
put. of the same. ~

I claim as my invention :— «
~ 1. A slip roll forming machine comprising
a main frame provided at its head end with

a standard having a horizontal forwardly 1

3.
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opening slot, a lower roll mounted on said gear wheel meshing with the front side of

tail end on said frame to swing horizontally

“frame, an upper roil pivotally mounted at its said driving gear wheel.

In testimony whereof I hereby affix my

and movable with its head end into and out signature.

of said slot, and means for holding the head
end of said upper roll in said slot comprising
a latch pivoted on said standard -to swing
vertically and having a jaw adapted to en-
gage over the head end of said upper roll,
und a cam for holding the latch in its opera-

1ve posmlon

2. A slip roll forming machine comprising
a main frame provided at its head end with
a standaxd having a horizontal forwardly
opening slot; a lower roll mounted on said
fr ame, an Jpper roll mvotally mounted at its
tail end on said frame to swing horizontally
and movable with its head end into and out of
said slot, and means for holding the head

end of said upper roll in said slot comprising
a latch pivoted between its front and rear
ends on said standard and provided at its
front end with a jaw adapted to engage said
upper roll, and a cam pivoted on the rear
end of the latch and adapted to engage said
standard for holding the latch in its opera-
tive poslhon

8. A slip roll forming machine comprising
a main frame, a lower “Toll mounted on said
frame, an upper roll pivoted at its tail end to
swing horizontally into and out of its op-
erative position, a swiveling bracket turning
about a vertical axis on said frame adjacent
to the tail'end of said rolls and having a bear-
ing in which the tail end of said upper roll
is  journaled, and gearing operatively con-
necting said lower and upper rolls including
a driving gear wheel secured to the tail end
of said lower roll, a driven gear wheel se-
cured to the tail end of said upper roll, and a
pair of intermeshing intermediate gear
wheels which are p1vo’red on the main frame
and one of which meshes with said driving
gear wheel and the other of which meshes
with said driven gear wheel.

4. A slip roll forming machine comprising
a main frame, a lower roll mounted on said
frame, an upper roll pivoted atits tail end to
swing horizontally into and out of its opera-
tive position, a swiveling bracket turning
ﬂbout a vert;cal axis on said frame 1d]acent
to the tail end of said rolls and having a bear-
ing in which the tail end of said upper roll
is journaled and having its central part de-
flected rearwardly around the lower shaft,
and gearing operatively connecting said
lower and upper rolls including a driving
gear wheel secured to the tail end of said
Iower roll, a driven gear wheel secured to
the tail end of said upper roll, and a pair of
intermeshing intermediate gear wheels which
are pivoted one above the other on the main
frame and the upper intermediate gear
whéel meshing with the front side of said
driven gear wheel and the lower intermediate
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