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UNTTED STATES

PATENT OFFICE,

SAMSON FOX, OF LEEDS, COUNTY OF YORK, ENGLAND.

CORRUGATING-MACHINE.

SPECIPICATION forming part of Letters Patent No. 384,031, dated June 5,1888.

Application filed March 5, 1883, Serial No. 266,128,

(No model.) Patented in Eng]ﬁnd January 16, 1882, No, 219, and in

France July 13, 1882, No, 150,104,

To all whom it may concerm:

Be it known that I, SAMsoN Fox, of Leeds;
county of York, Eugland have mvented a
new and useful Improvement in Corrngating-
Machineg, (for which I have obtained Letters
Patent in Great Britain January 16, 1882,
No. 219, and in France July 13, 1882 No
150,104 ) of which the following is a full, true,
and exaeb description, reference being had to
the accompanying drawings. :

In the specification of my former Letters
Patent, granted to me the 16th day of March,
1880, No. 225,586, is described a machine or
apparatus for the manufacture of corrugated
tubes and plates (to be used for the internal
fire-boxes, flues, and shelves of steam-Dboilers)
wherein corrugating is effected by the use, in
combination, of two corrngating-rolls and two

_ guide-rolls; and my present 1mprovemeuts
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have reference to this kind of machine. The
rolls employed in my improved machine have
corrugated annular grooves and projections
such as those described in the former specifi-
cation above referred to, both corrugating-
rolls being suitably driven. These features
havebeen patented in the following countries—

_viz., England, dated January 16, 1882, No.

219; France, dated July 13, 1882, No. 150 104.
One improvement has reference to the mode
of mounting the upper roll. I still mount
and carry this roll as described in my former
specification; but in my present improved ar-
rangement I dispense with the opening bear-
ing for the journal ab the end of said top roll,
and in lieu thereof employ, to carry or sup-
portithe said journal, one ofa pair of specially-
arranged housings, and the middle and the
other end journals of the roll are according to
my present invention carried in a sliding car-
riage or head-stock capable of being moved
endwise in either direction upon a fixed foun-
dation plate or bed suitably prepared for that
purpose, the said endwise movement being ef-
fected by hydraulic or other motor. When
the roll is in its working position, that end of
the aforesaid carriage which contains and sup-

. ports the middle journal-bearing is, with the
middle bearing itself, embraced by one of the
aforesaid housings, which thus forms an addi-
tional support for the said middle bearings in

50

all directions.

Beyond the end journal just
referred to, is a projecting part by which the

upper roll is driven by asuitablearrangement
-of coupling-box or connection with the mo-" "
55

tive power. This driving of the upper roll
takes place at the contrary end to that de-

scribed and shown in my former specification. -

The bottom roll is carried in movablée bear-

ings in the before-named housings in a simi-’
60

lar manner to that described in my forme1

specification, before referred to.

Another part of my present invention re-
lates to the use, in combination, of hydraulic
and compound toggle mechanism, by which I
cause the bottom roll to approach the first-
named or upper roll daring the operation of
corrugating a tube and to recede therefrom
(after such corrugating has been completed)
such a distance as to permit that part of the
tube in contact with the periphery of the top
roll to leave the same and to allow of the free
withdrawal of the said top roll endwise, as
above described, when the corrugated tube
may. either be lifted or rolled away from be-
tween the two housings.

Farthermore, my invention relates to the
means of mounting on' each side of the said
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main rolls a guide-rol], which may be either

plain or have corrugations corresponding with
those of the mainrolls. I cause thesaid guide-

rolls to move up and down vertically (or they"

may deviate from the vertical, if desired) on
suitable guides provided for the purpose,and
by an' arrangement of hydraulic motor or
motors and snitably-arranged gearing, eccen-
tries, and links, or by other suitable and equiv-
alent means. When it is required to place a
plain tube in the machine for the purpose of

i being corrugated, the carriage or head-stock;

before mentioned, together with the top roll
which it earries, is by the mechanism above
described moved longitudinally and out of the
end bearing in the first-named housing, and
also out of the driving coupling-box, such a
distance as to leave thespace between the two
housings perfectly clear for the admission of a
tube. This tube is now placed between the
said housings, with its axis in the same diree-
tion as that of the rolls, and rests upon the bot-

tom main roll, which is in its lowest position, roo
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The two guide-rolls are now moved upward so
far as to steady the tube in its position. . The
top roll is next moved into the tube, with its
end journal intothe bearing in the first-named
housing and its driving end into the coupling-
box, before mentioned. The machine being
now seb in motion and the process of corru-
gating commenced by the bottom roll being
caused to gradually approach the top and cor-
responding main -roll, in the mean time the
two gunide-rolls are moving upward, so as to
bear against and support the tube while under
the corrugating operation, and to cause it to
assume a comparatively true circnlar form.

As in the machinery described in my former
specification, plates may be eorrugated in this
machine, and, further, by the aid of one or
both of the said guide-rolls they may.be made
to assume a curvilinear form in the direction
of the corrugations.

In the accompanying sheets of drawings the
same letters refer to the same or like parts
wherever they occur.

Figure 1 is a front elevation of an improved
corrugating-mill according to my invention,
the driving mechanism on the left-hand side
being cut away. Fig. 2 is a plan. Tig. 3 is
an enlarged sectional plan of a part of Fig.
2. -Tig.4is a sectional elevation at the driv-
ing end. Fig. 5 is a sectional elevation on
the line 1 1 of Fig. 1. TFig. 6 is a sectional
view. of the end bearing of the removable
roll through which it is withdrawn. Fig.
7 is a view of the roll as withdrawn through
this bearing. - Fig. 8 is a detail of the mech-
anism for operating the guiding-rolls. Fig. 9
is an end view of the same on the line z #, and
Fig. 10 a view of the toggle-joint mechanism
by which the lower roll is raised against the
upper roll. ,

A is the bed of the machine. B and C are
the housings mounted thereon. D is the top
corrugated or grooved roll; E, the bottom cor-
rugated or grooved roll, the prejections and

‘grooves of the two rolls being so relatively ar-

ranged that they mesh with each other. The
end journal of the top roll, D, takes its bear-
ing at D*in the housing B. On the outside of
this journal isthe projecting end D® by which
it is driven,’and which takes into a driving
coupling-box provided for the purpose. The
middle journal, D* and the other end journal,
D5, take, respectively,into the bearings F and
G inthe carriage or head-stock H. This car-
riage is mounted on the bed I in such wise
that it is capable of sliding endwise thereon,
(carrying the said top roll, D, therewith,)
backward and forward by hydraulic power
operating in the hydraulic eylinder J,attached
to the under side of said head-stock H, and
shown to an enlarged scale in Fig. 3.

H? is an extension,by means of which,when
the machine is to be used horizontally, the
roll D is supported when withdrawn. It is
capable of revolution on the journals D* DS,
supported upon the sliding head-stock oper-
ated by the cylinder below the head-stocl.

384,031

K ig the piston or ram within the said eyl-
inder and fixed in position by the hollow pis-
ton rods or pipes L. and M, attached to the
the cross-head N at the end of the bedI. The
rod or pipe L supplies water under pressure
to one end of the cylinder J aund the rod or
pipe M to the contrary end thereof,such supply
of water being regulated as required by dis-
tribution - valves provided for the purpose.
The eylinder J is properly secured to the nn-
der side of the head-stock H and moves for-
ward and backward therewith, and an open-
ing-or slot in the bed-plate allows for the mov-
ing action of the eylinder J with the head-
stock H.

The rolls D and E are, except as to distance
apart, shown in their working position, and
with that end of the carriage or head-stock H
in which is the middle bearing, F, of the top
roll, D, within and firmly embraced and sup-
ported in all directions by the housing C. The
bottom: roll, E, is carried by the vertically-
movable bearings O and P, which bearingsare
moved upward and cause the said roll E toap-
proach the top roll, D, during the. process:of
corrugating a tube. These bearings are actu-
ated by a compound toggle arrangement con-
sisting of the toggles: Q- Q' R R’ (two to each
of the said bearings) and the horizontal tog-
gle-bar S.. This bar S (while eorrugating) is
moved forward by meansof the hydraulic ram
T within the eylinder U, and after the corru-

~gating of a tube has been completed the said

bar S is moved backward by a similar but
smaller ram; V, in the cylinder W, placed at
the contrary end of the bar S, water or other
fluid under pressure being cmpphed tothesaid
cylinders as required.

The lower toggles, Q and R, are cauled in
bearings X and Y, respectively, in the lower
part of the aforesaid housings. ZZare guide-
rolls, one on each side of the main rolls D and
E. These guide-rolls I prefer to form either
wholly or partially with corrugations around
their peripheries corresponding with those of
the main rolls, so as to bear against the eorru-
gated projections which are being formed on
the tube under operation, and in such a man-
ner as not to-injure or distort such corruga-
tions. These guide-rolls are each mounted in
beariugs in a kind of head-stock, A’, and are
capable of being moved up and down in the
guides ¢’ ¢’ and C* C*. They are for the pur-
pose of steadving a tube and for insuring its
taking a comparatively true ecircular form

while under operation. The guide-rolls are
actuated by hydraunlic motors E?, Figs. 1, 5,
and 8.

The motors, gearing, eccentrics, and links
to be described are, as will beseen, carried by
the frame-work I/, attached to the lowe1 parts
of thehousings B andC. This gearing is for the
purpose ofralsmg and lowering the head-stocks
or carriages A’, Figs. 1 and 2, and is shown in
cross-section in Fig. 5, and is actuated by a
pair of hydraulic motors, E®. These give a

rotary motion to the first-motion shaft, which
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is a crank-shaft. On this shaft is the pinion
T, which imparts motion to the whee] G’ on the
second-motion shaft, G°. (Represented in Fig.
8 and in end view, Fig. 5.) On thesaidshaftis
algo the pinion H/, Whlch imparts motion to
the wheels T', each ‘of which is on one of the
third-motion shafts I°.. Each of these shafts
carriesa pinion, I*, which takes into and drives
the wheels J* J?% respectively, on the last or
fourth-motion shafts, J°. On each of these
shafts are two eccentrics, J' J', provided with
links X' X', the upper ends of which are suit-
ably conneeted to the head-stocks A’, in which
are mounted the guide-rolls Z.Z. "The said
motors ¥, on imparting rotary motion to the
above train of gearing and eccentrics, and by
means of the links and their connections, thus
effect the rising and falling of the said rolls
7 7, as required durmo the corrugating pro-
cess.

In Fig. 1 are shown the coupling- boxes D°
E° engaging. the ends D® E°, and a portion of
the usual driving-spindles, D’ E', by which the
motion-rolls D and E are driven from a motive
power. Onthe introduction of a heated tube
to be corrugated the carriage H, with the roll
D, is moved backward, thus removing thesaid
roll from the housings B and C, as shown in
TFig. 7. The end D*of the roll thus leaves its
coupling-box D% which in.the meantime is
supported by a bearing, D?, in order that it
may be retained in a direct line for the re-en-
try of the end D?of the roll D, when it is re-
turned to its working position. If desired, the
direct driving of the top roll, D, may be 'dis-
pensed with, and one only of the rolls may be
driven, the other being driven by friction.
Thesliding carriage H is provided with a bear-
ing at F, supporting the middle journal of the
roll, which bearing is sapported, as shown, in
a part which fits in C when theroll isin posi-
tion. The bearing G is unnecessary when the
rolls are arranged vertically.

It is obvious that parts of my invention may
be employed in differently - constructed ma-
chines without the employment of all of the
parts. It is obvious, likewise, that by the
method of withdrawing the movable roll from
the fixed roll tthDO‘h a solid bearing I am
enabled to give the same a very firm support

~and maintain a fixed relation with reference to

55

the other parts of themachine. = Thebearing,
of course, must be large enough to allow the
withdrawat of the roll thr oucrh it, and there:
fore larger than the roll. The method of with-
drawnm the same by a liydraunlic cylinder is
]1kew1%e important as enabling it to be quickly
and cerbtainly withdrawn. It is obvious, like-
wise, that the part of my improvement relat-

Y

ing to the withdrawal of this roll is applieable
to a vertical as well as a horizontal corrugat-
ing-machine. Itisobvious, likewise, that the
crulde rolls can be 'ld]usted ‘either in or out
duunO' the process of corrugation, as it may
be necessary.

‘What I claim as my invention, and desire to
secure by Letters Patent, is—

1. The combination, in a corrugating-ma-
chine, of a corrugating-roll, two fixed bearings

. for supporting the same, one of said bearings

being greater in-diameter than the roll, and
mechauism for withdrawing the roll longitudi-
nally through said bearings, substantially- as
described.

2. The combination, in a corrugating-ma-

chine, of a corrugating-roll, two fized bearings
for supporting the same, one of said bearings
being greater in diameter than theroll, and a
hydraulic motor for withdrawing said roll
through said bearing, substantially as de-
scribed.
+ 3. The ecombination, in a, corrugating-ma-
chine, of a roll supported in two fixed bear-
ings, one of said bearings being greater in di-
ameter than the roll, so as to allow of the with-
drawal of the roll therethrough, with a second
roll and mechanism for causing the approach
of the second roll to the first roll, substautially
as described.

4, In a corrugating-machine, the combina-
tion of the adjustable corrugating-roll K, the
fixed roll D; the movable bearings O and P,
the double-toggle mechanism operated by bar
8, and mechanism for moving said bar in both
directions, substantially as described. ‘

5.- In a corrugating-machine, the combina-
tion of the guide-rolls Z Z, hydraulic motors
B, gearing B/ G/ H' I’ I* J?, eccentries J', and
links K/, substantially as described.

6. The combination, in a corrugating-ma-
chine, of a roll supported in two fixed bear-
ings, one of said bearings being greater in di-
ameter than the roll, soasto allow of the with-
drawal of the roll therethrough, with a second
roll and mechanism for causing the approach
of the rolls to each other during corrugation,
and adjustable guide-rolls for guiding the cor-
rugating-eylinder during the process of corru-
gation, substantially as described.

In testimony whereof I havesigned my name

to this specification in the presence of two sub-
seribing witnesses.
SAMSON FOX.

‘Witnesses:
THOS. Ii. CRAVEN,
24 Victoria Chamber s, Leeds
BERNAL BAGSHAWE,
Leeds Forge, Leeds.
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