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UNITED STATES PATENT OFFICE.

 EMIL BOCK, OF DUSSELDORF, GERMANY.

~ APPARATUS FOR W '_A'_'N' UFACTU RIN G c.oN ICAL TU B ES.

o ‘%PECIFIGATION formlng pert ef Letters Patent Ne 698 17 1 dated Aprll 22 1902
N Anphcemen ﬁled June 8. 1901. Semal Ne. 63 742. (Ne mede] ) S

To all whom w MY CONCETTL:

- Beit known that I, EMIL BOOK a subJect of |
the King of Prussia Emperor of Germenv re-
eldmgatNo 28 Humboldtstrasse Dusseldorf -
in the Kingdom of Prussia, Germen Emmre, _
“have mvented new and useful Improvements
- in Apparatus for Manufacturing Conical

' - Tubes; and I do hereby declare thet the fol-
B 'lowmﬂ* is a full, clear, and exact descrlptlon
of my. mventlon which will enable others

skilled in the ert to Whlch 1t appertame to
| of, taken on the lmes 13 13 &nd 14 14 1espee-

-. tlvely, of Fig. 12.

meke end use the same.

~ In my application for natent ﬁled on the'
- 20th day of May, 1901, Serial No. 61,037, I de- |

15

~ tubes, under which method I first secure the

~ edges of suitably cut tapering plates or a sin-
gle plate and then shape the same into a tu-

seribed a method of mannfecturmﬂ' eemcel

- Dbalar form fer certain lengths at a time and

20

30
.': e ,'fal‘e mOV&bly buppor‘ted 0]1 a fI'ﬂ;In@ 0[' bed;'
o~ adapted to be moved laterally—-@ e., at 11.,_.,h1: |
' . .anglesto the axialdirection of the mendrels——':

- 8o as to enable the latter to be successively

."ﬁ o '_-:,3.5-_j1ntreduced into the tube in course of forma-

in succession. ‘To this end a tapering man-

‘drel of appropriate diameterisintroduced, so

as to open the plates and give them a tubulm

form, while at the same tlme an external and
.'llkemse tapering mold partly or entlrely su r-
“rounds the tube being formed. : |
.. ... My present 1uvent10n relates to an eppara,--
BT _;tus for carrying out the said method. -
L - - In a machine constructed according to my".
. invention the tapering mandrels, ha,vmn' dif- | i
ferent dlemeters forforming the conical tubes |

- tion by means of a convenient draw or plun-

. ger rod untll the deswed tubular form IS ob- 1
o | mechanism H, consisting of a cylinder filled

e tamed

- The eccompenymﬂ dl&Wlﬂﬂ'S 1epresent e-
pracblca.l construction.of my epparebus |
- Tosaid- dla,WlﬂU'S, Figure 1 is a plan VleW’_ _
R thereof partly in section; Fig. 2, a verti-

~ cal seetlon théreof, teken on the hne 2 2 of

'Fler 1.
45
. and the means for. opeletmn' the same—
’"-_nemely, a hydraulic piston. -Fig. 4 is a de-

B ‘tall, on an enlarged scale, of the dWlded mat- |

trabmg the. connectlon between the mandrel

" Tices employed in the formation of a conical

: | 50

tube froma tapering strip. Figs. 5and 6 are

_ cross-sections on the lines 5 5and 6 6, respec-
twely, of I‘ln 4 Fw 7 sa deteﬂ 011 an en-

‘Fig. 3 is a horizontal section illus-

{ -

! .

f' larfred scale, of the d1v1ded matl ices employed'
‘in the formation of conical tubes with longi-

tudinal I'le Figs. 8and 9 are cross-sections
of the same, teken on the lines 8 8 and 9 9,

-respectwely, of Fig. 7. Fig. 10 is a plan VIBW, |
‘and Fig. 11 a cross- sectmn thereof, illustrat-
ing an arrangement for drawing ‘the tubes
‘through a smcrle pair of matriees.

Kig. 1218

D9

60"_-

an. eleva,mon peltly in section, ehowmw an

metrlces Figs. 13 and 14 are sec tlons there-

.elrenﬂ'ement of removable or exehengeeble

‘As is ehewn by E I‘ws 1 end 2 the mendlele |

the maehlne by means of a hydraulic or other
press E in such a manner as to cause the rear

D' D? D? are mounted side by mde upon the
frame B, which can be slid in the bed C of

70
‘ends F' F? F® of the various mandrels to be =
placed in front of the ram G, which is pref-.

erably actuated by a hydreuhc piston. In-'_"ﬂ;-

this case the two ends of the cylinder A,-con-

‘taining the piston and piston-rod, are con- |
-'neeted ,through two pipes fand u,witha valve =
d, havmﬂ' two openings leading 60 the outlets

75

m and n, respectively, which are communi- .=

By suitably turn-.

' { cating one with the force- plpe and the other ﬂ_f

._ mth the discharge-pipe. 8o

ing the said valve either end of the cylmder;f FERA

AT may be connected with' the force or dis- .~ .° :.f.'f
‘charge pipe or cut off from both,in which .

case this valve mechanism acts as a brake, . -

‘allowing to arrest the mandrel at any desired 85 =~
The press E; by which . .
| the frame B is moved, may also be actuated .-
in the same Wa,y by a hydrauhe plston or. 113_?'.;?_'

point: of the stroke.

may be provided with a separate braklno*-;_}g_-}_*ff-.;;;:f?-f"

with water or some other fluid, the two ends’-_';;‘j S
| of which cyhnder are conneeted by apipew, - i

in which is disposed a valve v, allowing te_;_i-'f__'-'_j_-_;..'-_:.ij._f_:l ;
set the spaces on the two sides of the pleteni:‘:’f:-.;_

into communication with each other when

95"
‘the piston and the frame B, connected there- S

with, will be free to move in either direction -
or to interrupt said communication, 11:1 WhICh -

‘case this mechanism acts as a brake E
‘The tube R, which in Fig. 1is representedf | |
as being entlrely finished, is externelly kept -

100

’Uogether during the operetlon by a number._].:__ﬁ-,:k._f{-ij.'?_.-'f.:
of divided matmces M' M* M3 so that the . -

‘bursting of a seam is avoided and the tube ..
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pressed into the desired shape. The move-
ment of the matrices is also effected automat-
ically by means of hydraulic pistons ' * Ii%,
preferably actuated in the manner above de-
scribed with reference to the movement of
the ram (3, but obviously any other means
may be employed for the purpose.

The machineoperatesin the following man-
ner: Each time a mandrel is introduced into
the tube the pair of matrices corresponding
to the same are so moved as to inclose the
tube and prevent damage to the joint. Thus
if, for example, the largest mandrel D' is to
be introduced into the tube two parts of the
divided matrix M’, corresponding to such
mandrel, are simultaneously advanced, so as
to inclose that portion of the tube IR which is
being shaped or pressed into form by the
11_15;11(11"@1 After mandrel D' has been with-
drawn the frame B i1s so displaced as to bring
the nextsmaller mandrel D*intoengagement
with the ram G, to be forced by the latter into
the tube, while at the same time the corre-
sponduw smaller divided matrix M*is applied
to the exterior of the tube.

In Figs. 410 9 the divided matrices M' M= M3
are represented on a somewhat larger scale,
and in Figs. 4 to 6 the formation of a conical
tube from a tapering strip is illustrated. |

In I'ig. 4 the tapering strip is shown in dot-

‘ted lines as having the form of a finished con-

ical tube up to the pointa, up to which point
it is therefore circular in section. (See Ifig.
5.) At the point b the tube is already partly
rounded, (dotted lines in Fig. 6,) while at the
point ¢ it still forms a flat sheet. The tran-
sition from lhe flat form to the tubular form
must of course be gradual, and the gradual
curving and rounding of the strip is effected
by the two parts of those of the divided mat-
rices which precede the matrix that at the
time fully surrounds the tube being made to
approach themselves. To secure a good ap-
plication of the matrices to the tube in the
transition stage, each part of the matrices is
articulated in its support or slide, so as to be

capable of adjusting itself to the taper and
to the pmtly-rounded tube, the matrix being
returned by its slide by means of the lateral
link 7.

For 111&11{1&10(‘,11111‘1# conical tubes with lon-
oitudinal ribs from two superposed flat strips
or plates, Figs. 7 to 9, it is necessary for the
divided or pairs of matrices to receive an ap-
propriate approaching movementto effect the
transformation of the plates from the flat into
a circular state and without injuring the ma-
terial. The matrix is for this purpose re-
placed by a pair of cheeks g ¢, adapted to be
firmly pressed or clamped together by the ac-
tion of a right and left hand screw-threaded

spindles. Thecheeksqg are guided ina frame

P, revolving on a pivot o in a slide #, guided
in the bed-frame of the machine. This ar-
rangement of the parts allows the tubes, or
ratherthe double strips or plates forthesame,
to be firmly clamned together throughout the

rices M.
upright and vertically-movable frame ¢, with
divisions for the reception of the matrices

698,171

| entire length of the joint, so that upon the

matrices being moved toward each other they
produce a gradual transformation from the
flat into a tubular form of the plates. The
manufacture of the conical tubes may also be

carried out in such a manner that the tube is

drawn, by means of pincers I, intermittently
through a single pair of matrices M, IFig. 10.
In this modification the machine operates as
follows: When the first portion of the tube
is finished through the codperation of the
mandrel D’ with ho divided matrix M, the
tube is advanced by the pincers I for an ap-
propriate length, whereupon the mandrel D?,
with the divided matrix M, entersinto action,
and so forth until the tube 1s ready, said ma-
trix M being adapted to be adjusted to corre-
spond with the various mandrels. The tube
R is shown in dotted lines and supposed to
be so far advanced that mandrel D? is just
in operation. o this end the two parts of
the matrix are supported each by a slide 7,
Fig. 11, adapted to be moved toward or away
from each other by means of a right and
left hand serew a.
erated by a toothed pinion %, actuated by
a rack IL, connected with the pincers I for
intermittently moving the tube, the arrange-
ment being such as to cause the slides to
move closer for the required distance to suit
the taper of the tube in course of formation.
The pair of cheeks ¢ ¢ are at the same time
forced together for pressing the joints by
means of hydmuhc pistons, which are with-
drawn each time the tube is drawn farther
through the pair of cheeks.

the hydraulic pistons is effected by hand or
mechanically in such a manner as to loosen
the cheeks ¢ g when the tube is being drawn
forward by the pincers, while at the SAME

time the slides ¢, carrying the pair of cheeks,
are caused to advance and to tighten the said

cheeks again for holding the tube during the
introduction of the next mandrel. In this
modification the lower cheek 1s {ormed to
serve as a guide for the upperone and atthe
Sane ume is designed as a slide, which is

moved by the hydmuhc piston 7 toward the

tube when the cheeks have seized the tube
and the mandrel is forced into the same.

If tubes are manufactured without longi-
£120

tudinal ribs, it will be required to fit the ma-
chine with removable or exchangeable mat-
This can be effected by having an

M’ M?, which latter are moved in and out by
hydmulm means, Figs. 12-14, T'he frame ¢
13 raised and lowered in the direction indi-

70

75

30

g0

The said screw « 1S op-

95

100

- The reversing
of the pressure fluid utilized for operating

105

110

115

125

cated by the arrow in Figs. 12 and 13, the in-

dividual matrices being provided with a notch
which is engaged by the end g of the rod of
thehydr:.—tt,uhc plqton h, Fig. 14.

in this modification opemtes as follows: If,
for example, mandrel D’ i1s pushed forward
and the frame e, carrying the matrices, is

The machine

I30




- 'placed in frcnt cf the hydraullc plston 7?,, the |

'.'698',1'7'_1[ S A 3

~divided matrices M? are put in operation.

1o

'On the return of mandrel D3 the matrices M3
are withdrawn 31m111tenecusly and the frame |
e is lowered for a length to suit the matrices |
~ M¥ being placed in frcnt of the piston A, and_
- to enable the following mandrel to entel 1into
- codperation with the d1v1ded matrices, and
.80 on until the tube is finished. In view of
a mechanical exchange of ‘the matrices the |
~ frame e is therefore mcved at right angles to |
- the axial direction of the hydreuhc plstcn_
I and of the matrix just then connected
.~ therewith, and this in the same manner as |
the frame B. is moved -at: right angles to the
 working direction of the ram G fcr the ‘'me- |

~ chanical exchange of the mandrels

. hydraulic pistons for moving the frame B,

38

45

. Fig. 1, the mandrels D' D2 D3 Figs. 1, 10 |
-and 12 the matrides or cheeks of- matrlces
M M M? M, respectively, ¢ ¢, Figs. 1, 4= | ing said slide at right angles to the move: .
‘ment of the mendrels, cheeks forholdingsaid. =~
strips, and means for automatically drewmg.;.-;
said strips through the cheeks, substantlellyfﬁ-= P
‘as and for the purpose descrlbed e

6. In a machine for menufacturmg COHICalr-
tubes from tapering strips the- ccmbinetwn?;;r-"_---
with mandrels of different diameters, of Qi
slide carrying said mandrels; means for axi- .
ally moving said mendrels, means f01 mov-" i
right angles to the move-.

12; and 14, are in the- present mcdlﬁcatlcn_‘
':_"shown to be operated by the two ends of the
cylinder containing the plstcn ‘being con-
nected, through pipes fand « with a Valve d,-
.. with the pressure and - discharge pipe..
. of course to be,understood theb all these hy-

- draulie dcvlces may be operated by hand,as
SRS 'presumed in thc machine shown.on the. drew-__
B 1
A r}_ellv and automatically from the machine.
" . ‘Having thus deecmbed my mventlcn Whet -
SR '.I claim is—

- 1.Ina machme fcr manufectmmn' ccmce]__-
;tubes from tapering strips the. ccmbmetlcnj
-~ with mandrels of different diameters, of a |
~ slide carrying said. ma,ndrels, means fcr axi-|

~ ally moving: said mandrels; means for mov-
o o ingrsaid sl1de at right e,ntrles to the move-.
_,40.,;men13 of the mandrele and means for. holding |
" said strips, subsbentlell y e.e end fcr the pur--.
l-_;-f-'_-pose described. v -

2. Ina machme fcr manufacturmw ccmcel 1
S "_itubes from tapering strips the. combmetlcn?_
with mandrels of: different diameters, of a
slide carrylno' said mandrels, means fcr axi-.

ings, or they can all be controlled mechamc-

- - ially moving said mandrels, means for mov-

- ing said shde at right anﬂ'les to the move-
. ment of the mandrele cheeks for holding said
50
o substentmlly
- seribed. |
8. Ina mechme fcr menufecturmw ccmcel
tubes from tapering strlps the combmetmn;

55

strips,and means for appreechmﬂ' said cheeks

with mandrels of different d1emetels, of a

slide carrying said mandrels, means for em-_a S

-elly moving said mandrels, means for mov-
ing said shde at right ano'les to the move-
_ment cf the mandrele cheeks fcr holdmo' seld l

“All the

It 1sf :

| ing said slide at

as and fcr the purpcse de-_”

strlps, means for approaclnm seld chceks bc-- 6o 5

ing articulated in their supports, suhsten- o

tmlly as and for the purpose deseribed.

4. In a machine for manufacturing ccmcel R

ubes from tapering strips the combination - -
with mandrels of different diameters.of aslide - S
carrying said. mandrele, means: for- amally] R
moving said mendrele means for movingsaid- - -
slide et right angles 60 ‘the movement. cf the. =
mandrels, cheeke for holdmﬂ' said strlps said -« . .
cheeks ccn31st1ng each of twc parts between
which the edges of the strips are clamped, = . -
and means for automatically tightening the =~
said parts of the cheeks, substantlally asand’” .
for the purpose deséribed. - . - PRI

5. Ina machme for menufecturmo' ccmca.l

mentof the mendrels cheeks for holding said -

| strips, pincers for autcmatlcelly drawingsaid -
strips through the cheeks, and means fcr au- -
tomatically epprcachmg said cheeks, sub-

stentmllv as and for the purpose- deecrlbed

"scrlbed

tubes from tapering strips the ccmbmetlcnt_;
{ with mandrels of different diameters; of 'a . . -
slide carrying said mendrels, means for axi-
ally moving said mandrels; ‘means for mov-<
.86

9.6'- -

95

7. In a machine for manufacturing ccmcel AL
'-‘_tubes from tapering strips the 00mblna,tloﬂ_f;:";_."j—-;_;;‘-;j'F;'-.;_'ij'f_
‘with mandrels of different diameters, of a
slide cerrymﬂ* said ‘mandrels, ‘means fcr axi- . o
‘ally moving said ‘mandrels, means for mov- 169
‘| ing said. shde at right eneles to the move-'i;.._-’f
ment of the mandrels; means for holding said =~
strips, pincers for autom atically drawing said
strips through the cheeks and a reck ccn-{;i_'-_f_'f__g'-t-;.-i'
‘nected with sfud ‘pincers, e,nd acting upon a it
pinion operating a right and left hend serew o
by means of which the two shdes carrying the * - ..
cheeks are moved toward or away from each .
| other, substantlally as end fcr the purpcse de- et

o SREE U N G IS

In testlmcny wherecf I heve hereunto set__.;-:- PR

L EMIL BOCK
Wltnesses R
- W ESSENWEIN o
HERMAN LIEBER S

| my hend in plesence cf twc SlleCI‘lblllg Wlt-_-.;;?'f_-.jg'.j?_'l-':__;.-j;,f;_j{_-_%g
-_nesses | S | .
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