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(No model.)

To all whom it may concern. -

Beitknown that we, MAX MANNESMANN, of
Remscheid, Germany, and REINHARD MAN-
NESMANN, of the city and State of New York,
have invented a certain Improvementin Au-
tomatic Feed Mechanisms for Step-by-Step
‘Tube-Rolls, of which the following is a specifi-
cation.

T'his improvement relates to devices for au-
tomatically feeding amandrel and arelatively
thick-shelled hollow metallic billet mounted
thereon to a roll-pass, which during a part of
every revolution of the rolls gradually dimin-
1shes1in cross area, and thereby acts to reduce
the relatively thick-shelled hollow billet step
by step into integrally-united lengths of rela-
tively thin-shelled tubing. Forthesuccessful
production of this result it 1s preferred to em-
ploy rolls, the reducing-sections of which are
par acentric. 1t is essential that each sue-
cessive attack of therolls upon the billet shall
commence at a prescribed distance back from
the forward end of the previously unacted-
upon part of the billet, so that there will be
a sharp initial impingement of the two rolls
in the surface of the billet and a retention in
front of the rolls of waves of metal which
will be compressed toward each other as the
main body of the billet and the mandrel are

driven backward by the frictional effect of
the working surfaces of the rolls upon the

billet. By such compression the said waves
of metal are nltimately made to form & por-
tion of the finished tubing. As the finished
tubing is formed, it is pushed forward upon
the mandrel and finally pushed off the for-
ward end of the m&ndrel. |

The mandrel 1s provided with a shoulder
in the rear of the billet and is hence forced
backward by the backward thrust of the billet
induced by the action of the rolls. A suit-

“ably-strong spring is so arranged that it is

eomplessed by the backward movement ot
the mandrel. When the billet is released
from the working faces of the rolls, theresili-

ent action of the spring drives. the mandr el

forward. "T'he range of the forward move-

ment of the mandr e,l induced by the resilient
- action of the spring is intended to equal the

50 2

range of backward movement induced by the

frictional action of ‘the working faces of the -
rolls upon the billet. During the backward
movement of the mandrel a radially-project-

ing pin, affixed thereto by acting upon a

spiral groove in a sleeve, through WhlGh a por- 55
tion of the mandrel Shdes tm ns the said
sleeve and a ratchet-wheel mounted thereon
ninety degrees, more or less, as may be de-
sired. Suitably-arranged pawls prevent the
ratchet-wheel and sleeve from turning back- 6o
ward, and hence during the fmwmdl move-

'ment of the billet the 1et11111 travel of said

pin through said spiral slot compels the man-

“drel and the billet mounted thereon to twumn

upon their longitudinal axis a number of de- 65

grees equal to thenumber ol degrees to which

the sleeve has been turned duunﬂ the pl eced-
ing movement of the mandrel.

The mandrel and 1ts described opemtmg |
devices are mounted upon a car which issub- 7o
ject to a prescribed strain, whereby at each
revolution of the rolls it is moved toward the
rolls a distance which it is intended shall
equal the distance between the forward end
of the previously unacted-upon part of the 45

billet and the part of the billet which is next

to be attacked by the rolls. "T'o this end the
car 18 locked to a hydraulic cylinder adapted
to slide in fixed ways adjacent to the housings
and containing a stationary hollow plunger 8o
through which liquid under pressureis forced
into or withdrawn from the rear end of the
cylinder. By means of an adjustable leak-
valve liquid 1s allowed to escape. from the

cylinder at such a rate as will permit the ¢yl- 83

inder and the car locked thereto to be ateach
revolution of the rolis pulled the required
distance toward the rolls by the influence of
a weight hung on a chain which is led over a
Smtably-pmced pulley and connected with go
the forward end of the hydraulic ¢ylinder. .
When the rolling operations are eonclnded
the car 18 1111100]16(1 from the hydraulie ¢yl-
inder, and the operating-valve being suitably
manipulated liquid ander pressure is intro- 9z

‘duced 1mmto the cylinder, whereby the cylin-
derand car are forced rearwardly and the fin-

ished tube withdr awn from the 1olls 1n a rear-
ward direction. | |
‘A bollow wmk—naﬂ'e is employ ed to aet as & 100
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stop for the forward end of the billet, so that

1t may not at any time feed too far forward.

This work-gage isthesubject of Max Mannes-
mann’s pending application, Serial No.
050,442, filed January 23, 1895, and hence
formsno part of the pr esentinvention , except-
ing so far as it enters as an element into coms-
binations embracing automatic feeding de-
vices.

In thus broadly stating the nature of the im-
provement 1t has been convenient to treat the
mandrel as a single shaft extending back-
ward upon the car and sufficiently forward
thereirom to reach a short distance into the
hollow work-gage, and such an organization
would be entirely practicable, but inasmuch
as 1t is desirable to employ mandrels of differ-
ent sizes for making different sizes of tubing
it is preferred to separably connect the f01-
ward part of the mandrel which enters the
billet and supports the work with the rear-
ward part thereof, which is permanently
mounted upon the car.

The apparatus embraces a variety of appli-
ances for handling, supporting and guiding
the billet which are conventwnmlly repre-
sented in the drawings, and which will be
more conveniently described in detail.

The drawingsillustrating the invention are
as follows:

Figure 1is a rear elevation of the roll-hous-

ings, showing the billet and mandrel in trans-
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- their opposed faces bearings approximately

verse seetlon Fig. 2 is a front elevation of
the hydraulic cylinder, the carlocked thereto,
the sliding mandrel-carriage mounted upon
the car, showing the rear part of the mandrel
in transverse section. Fig. 5 1is a longitudi-
nal section taken through the plane indicated
by the dotted line « # on Fig. 1 and showing
the paracentricrollsin cross-section and show-
ing also 1n section a hollow billet whieh has
been partially transformed into a thin-shelled
tube and showing the h ydmuhc cylinder and
sliding mandr el-cmua,ﬂ*e i longitudinal ver-
tical section. Fig. 4 1s a 110117011‘[&1 section
of the work-gage mld adjacent parts, taken
through the plane indicated by the dotted
line v v on IF1g. 1.

The appar .%Ltus represented in the drawings
embraces two housings, A and A’, in which
are 1]101111‘50(1 in the us*ual manner two grooved
rolls, B B, the working segments of Whlch are

par acentric.

The tubular work-gage C is arranged in
front of the rolls upon a horizontal ﬂuder D,
supported upon the shanks of the bolts E E
secured into the housings A A’.

The girder D is held with strong elastic
pressure against the housings by the power-
ful expanding volute springs E' E’ , Interposed
between the outer face of the nudel and the
heads E? E? of the bolts K E. |

T'he rear end of the work-gage. is cham-
fered on the top and bottom, and thus forms
two jaws, which extend nearly to the vertical
plane of the axes of the rolls and present upon

fitting the forward end of the partially-re-
duced billet K. By this construction the
work-gage is made to act as a slightly-yield-
1ng stop tor receiving the forward thrust of
the billet when the billet is fed forward after
each operation of the rolls upon it.

The billet I 1s supported upona mandrel G,
the forward end G’ of which terminates a short
distance in front of the rolls. Near its rear
end the mandrel G is provided with a shoul-
der G in front of which is a waste-block G?,
which receives the backward thrust of the bil-
let when the latter is acted upon by the rolls.
The rear end of the mandrel G is detachably
secured in the head H upon the forward end
of the endwise-moving spring-bar H’', sur-
rounded by the system I of expanding spiral
springs, the members of which system are sep-
arated from each other by collars I', which
are loose on the bar H'; so that in yielding the
expanding springs of the entire system act as
a unit. The forward end I? of the foremost
spring delivers its thrust against the collar
I, whichin turn transmits that thrust against
the rear end of the sliding block or mandr el-
carriage I 'The rear end I* of the rearmost
Spring _ﬂ,buts against the collar I°, which bears
&gainst the forward side of the perforated
standard J, forming a part of the car-body K.

The head I is journaled in the block =
which is provided with side tongues II3 I3,
adapting it to slide in the hou?ontal 2TrO0Ves

A I, formed in the opposite side walls of the

ch1~b0dy K. The bar H' extends backward
through the standard J and through the tubu-
lar hub L of the ratchet-wheel 1., and then
through the rearmost standard J' of the car-
body.

'The tubular hub L is provided with a spiral
slot, L?, which engages a pin L3, affixed to and
pr 03@0131110‘ 1&(11&1137 from the bar H'. During
the backward movement of the bar H' the
travel of the pin L3 in a right line, by its en-
gagement with the spiral slot L°, compels the
rotation of the ratchet-wheel L' through a
prescribed number of degrees. Dmmn the
return or feed movement of the bar I the
ratchet-wheel is held stationary by a spring-
pawl L* pivoted to the standard J, and con-
sequently the bar IT', the mandrel G and the
billet mounted thereon are compclled to turn
upon their longitudinal axes through a num-
ber of degrees equa] to the number of degrees
through thh the ratchet-wheel has beon
compelled to turn during the backward move-
ment of the bar II'. I)y this device or any
other suitable device having the same mode
of operation the rotatory feed of the billet is
effected during its endwise forward feeding
motion.

The car-body is mounted on inverted-U-
shaped axletrees K' K’ , provided with flanged
wheels K* K>, tmvehno' on parallel rails K3 K3
suitably ahﬂned with r elatmn to the housings.

AdJacth to the housings and between the
two rails K3 K3is erected a substantial frame

| M, composed of the bed-plate M and two lon-
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gitudinal standards M? M? in the opposed
Slde walls of which are two h01 izontal grooves

M M°. The grooves M? M?serve as the onides
for the blldll’]ﬁ‘ cylinder-carriage N, to w]uch
is secured the hydraunlic eyhnder N'. Con-
nected to the forward end of the eylinder-car-
riage 18 a chain N=® which is lead over a suit-
able sheave N°, loosely mounted upon a rock-
shaft N4, suppmted in bearings affi
shown in Ifig. 1, to the rear of 1:11e housings.

Thechain N2 1S 1ec1 downwaurd from the sheave.

N® into a well, and has its lower end connect-
ed to a strong spiral spring N°®, to which is at-
tached a weight N°. DBy this device the car-
riage N 1s constantly subjected to a strain
tending to pull it toward the housings.

Within the cylinder N’ is a piston O affixed

to the rear end of the hollow plston-l od O,

- which is held stationary by having its for-

20

ward end fastened to the transverse stand-

_ ard M* of the frame M.

The forward end of the plston -rod O'1s con-

nected to one of the valve-passages of an ordi-

nary three-way valve O2 the other two pas-
sages of which are connected respectively
with a waste-pipe O°® and with a pipe O¢, com-

municating with a reser VOII containing a fluid

- under pressure.
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The movement of the cylinder N’ toward
the housings is governed by so regulating the
three-way valve as to allow the escape from
the cylinder N’ into the waste-pipe of such
prescribed quantity of fluid as will permit the
cylinder N’ to move toward the housings dur-
ing each rotation of the rolls a distance equal
to the distance between the forward end of
the unacted-upon part of the billet and the
place where the rolls are intended to com-
mence their next action upon the billet.

The cylinder-carriage N has pivoted toit a
locking-lever I’, which, when the car has been
ran forward to an appropriate position, is
thrown upward between the wings P’ P/, pro-

jecting laterally from the side of the car-body

K. When the locking-lever P is thus seated
between the wings P’ I?’, the car is made to
partake of the momons of the cylmdepcu-
riage.

The thin-shelled tube as 1t is gradually pro-
duced by the rolling down of the billet is fed
forward through the work-gage C and off the
forward end of the mandrel G into the sup-
porting -tube C'. When the billet is com-
pletely rolled down the three-way valve O2is
so manipulated as to admit fluid under press-
ure into the hollow piston-rod O, through
which it makes its way into the cylmdel N’
and by driving the cylinder backward moves
the car baekwm d and withdraws the finished
tube from the rear of the housings. The fin-

-ished tube is then removed from the mandrel
(x, and, if necessary, the waste-block G?is also

removed and a new waste-block mounted in

its place, and another hot billet is then slid

on the mandrel.
IFor handling a heavy billet & suﬂablpm—
ranged elevated rail Q is provided. A truck

pivoted a lever Q° of the

xed, as

T

Q', traveling on the rail Q, has suspended to
it a rod Q7 to the lower end of which thereis
irst order, having
pivoted upon its shorterend a hook Q"* adapt—
ed to be hooked under and to sustain the billet

position in which it is represented in dotted
lines in Fig. 1. An operator holds the lever
in & horizontal position while the caris being
moved toward the housings and until the for-
ward end of the billet 1s delivered between
the housings and upon the supporting-roller
°, mounted upon the free ends of the arms
Q% Q° which are affixed to the rock-shaft N4
Another arm QF, affixed to the said rock-shaft
and projecting downwardly therefrom, hasits
lower end connected with one end of the con-
tracting-spring Q°, the opposite end of which
is secured to the side of one of the housings.

The outer end of the rock-shaft N* has &ﬂixed

when the lever Q®is swung into the horizontal

75

80

toit anotherradius-arm Q° by means of which

the rock-shaft N4 can ®be conveniently so
turned as to swing the supporting-roller @3
and the arms QF Qﬁ downward below the path

A

of the carriage K after the forward end of the

billet has been delivered between the rolls.
To retain the roller Q° and the arms Q°® Q°f in
their depressed position there is provided a
welghted latch Q! for engaging the free end
of the operating-arm Q)°.

95

For the purposes of the invention any in-

strumentality serving to supportthe mandrel-
guides is to be regarded as the equivalent of
the car-body I, and any means by which such

“instrumentality is subjected to a strain tend-
1ng to moveit at a prescribed rate toward the

housings is to be regarded asthe equivalent of
the weighted chain fastened to the hydraulic-
cylinder carriage to which the car-body is

I0OGC

105

locked. Similarly, any means for controlling

the permitted range of movement of the car

toward the housings during each revolution

of the rollsisto be regarded as the equivalent
of the hydraulic cylinder and the device for
controlling the permitted leakage therefrom
during eaeh revolution of the 1olls

A mcntellally novel and important featme

of the invention is the shoulder on the man-
drel, by means of which the backward move-

IIO

115

ment imparted to the billet by each action of

the rolls 18 transmitted to the mandrel and

the ensuing forward feeding movement of the
mandrel 1s transmitted to the billet.

As will be perceived, the partial rotation of
the mandrel and billet during each interval
between successive actions of the rolls is ef-
fected by a motion derived from the back-
ward movement of the mandrel, by which the
ratchet-wheel, with its smmlly-ﬂ'l ooved elon-
gated hub, 1s tmned In one direction a pre-
seribed m1mbel of degrees, in consequence of

~which, as the ratchet-wheel is prevented by

its pawl from turning backward, the mandrel
is compellied during 1ts forward endwise mo-
tion to turn a like number of degrees. . Thus

by means of the system of springs, combmed
with the mandrel, the sliding hydraulic-cyl-

120
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inder carriage to which the instrumentality

supporting the mandrel 1s locked, and the

weight constantly tending to pull the hy-
dmu ic-cylinder carriage toward the hous-

ings, the entire feeding opemtmn 15 rendered

automatic, and one o'tf the features of the in-

vention resides in the combination of auto-

matic billet-feeding mechanism with the
work-gage for arresting the forward move-
ment of the billet by its collision at first with
the forward end of the billet and thereafter
with the partially-reduced portion of the bil-
let. The work-gage, however, is not abso-
lutely essential in all cases; but it may for
abundant caution be usefully employed to
arrest a forwardly-moving billet having such
momentum as might otherwise carry the for-
ward end of 1ts unacted-upon portion too far
beyond the appropriate line of impingement
of the rolls.

What 1s claimed as the invention is—

1. In step-by-step tube-rolling apparatus
substantially of the character described, the
combination, as herein set forth, of paracen-
tric rolls journaled in suitable housings, with
an endwise-yielding and resilient mandrel
adapted to carry a hollow billet upon its for-
ward end portion; and provided with a shoul-
der at the rear of i1ts billet-carrying portion,
and guides for guiding said mandrel in a path
11’11361"86013111‘3‘ the rolL-pa,ss

2. The combmatmn as herein set forth, of
pameentrie rolls j ournaled in suitable hous-
1ngs, with an endwise-yielding and resilient
mandrel; guides arranged in suitable align-
ment with said housings for guiding the said
mandrel in a path intersecting the roll-pass;
said mandrel being provided with a shoulder
arranged at a prescribed distance back of the
forward extremity thereof; meansforsubject-
ing said mandrel to a constant yvielding press-
ure tending to move it in a forward direction
through the roll-pass, and means for control-
ling the extent to which such forward move-
ment is permitted during each revolution of
sald rolls.

3. The combination, as herein set forth of
paracentric rolls journaled in suitable hous-

‘ings, with an endwise-reciprocable mandrel

provided with a shoulder at a prescribed dis-
tance back of its forward extremity; guides
for guiding said mandrel 1n a path intersect-

ing Fhe roll—paqs springs for pressing said

mandrel in a forward direction; a sliding car-
riage reciprocable toward and from said hou S-
ings; means for connecting said guides with
S&id carriage, and means for e'ffecting the

movement of said carriage toward said hous-

1ngs a prescribed distance during each revo- -

lution of said rolls.

4, The combination, as herein set forth, of
pamcentmc rolls Journaled in suitable hous-
Ings, with an endwise-ylelding and resilient
mandrel mounted upon a car traveling on
ralls arranged in suitable alignment with said
housings; sald mandrel being provided with
a shoulder arranged at a prescribed distance
back of the forward end thereof; means for
subjecting said car to a prescribed strain
tending to move it toward said housings, and
means for controlling the extent to which said
car1s permitted to move toward said housings
during each revolution of said rolls.

5. The combination, as herein set forth, of
paracentric rolls journaled in suitable hous-
ings, with an endwise-yielding and resilient
mandrel mounted upon a car traveling on
ralls arranged in suitable alignment with said
housings;an endwise-reciprocating hydraulic
cylinder; guides for said cylinder parallel
with said rails and approximately adjacent to
said housings; means for locking said car to
sald cylinder; a stationary piston engaging
theinterior of said cylinder, and suitable pipe
connections and valve mechanism for supply-
ing sald cylinder with fluid under pressure
and forregulating the escape of fluid from said
cylinder, as and for the purposes described.

0. Paracentric rolls mounted in suitable

housings; an endwise-reciprocable mandrel;

guides for guiding said mandrel in a path in-
tersecting the roll-pass; means for automati-
cally feeding said mandrel for the purpose of

appropriately presenting a hollow billet car-

ried thereon for the successive actions of the
sald rolls; 1n combination with a work-gage
mounted upon said housings, the said work-

gage provided with jaws adapted to bear upon

a part of said billet and to arrest its forward
feeding motion, as set forth.

7. The combination of the herein-deseribed
paracentric rolls and roll-housings with the
adjustable supporting-roller,Q°,tubular work-
gage C and the endwise-reciprocable shoul-
dered mandrel G, as and for the purposes set

forth.
MAX MA\TNESMANN
REINHARD MAN\TESMAN\T
XVltnebse% as to Max Mannesmann:
ADOLF NOWAK,
R. LUDWIG. -
VWitnesses as to Reinhard Mannesmann:
H. E. HEPNER,
E. GATTERER.
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