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"Unrrep STATES PATENT OFFICE.

' SAMSON FOX, OF LEEDS,

‘COUNTY OF YORK, ENGLAND.

CORRUG.ATI NG- MAC HINE.

' SPECIPICATION fmmlng part of Letters Patent No. 384, 031 dated J une 5, 1888

Apphcatmu filed March 5 5, 1888, Serial No. 266,128,

(No model.) Patented in Enﬁhnd J'fmuaw 16, 1882, Nﬂ 219, ‘tuﬂ in

France July 13, 188% No. 150,104,

- Jo all whom it 1My CORCErTL:

Be it known that I, SAMSoN Fox, of _‘[A:eedqib

county of York, Eugl_and have l_nvented a

- . new and useful Impi*o_vement in Corrugating-

[O

Machines, (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 exact description, reference bemﬂ' had to

the accompanying drawings.

In the specification of my former Letters

Patent, granted to me the 16th day of March,

guide-rolls; and my present improvements

20

1880, No. 225,586, is described a machine or |

apparatus for the manutacture of corrugated
tubes and plates (to be used for the internal
fire-hoxes, flues, and shelves of steam- boilers)
wherein couugatmg is effected by the use, in
combination, of two corrngating:- rolls and two

have reference to this kind of machine. The

~ rolls employed in my improved machine have
corrugated annular grooves and projections

25

30

| 0

-V]Z

such as those descmbed in the former specifi- |

cation above referred to, both corrugating-
rolls being suitably driven. These features

havebeen patented in the following countries— !
| England, dated January 16, 1882, No. |
219; Fra,nce, dated July 13, 1882, No. 150 104.

One i 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 presentimproved ar-
rangement I dispense with the opening bear-
ing for the journal atthe end of said top roll,
and in lieu thereof employ, to carry or Sup
port the said journal, one ofa pair of specially-
arranged housings, and the middle and the
other end JOHIH&]S of the roll are according to
my present invention carried in a sliding car-

riage or head-stock capable of belng moved |

endwise in either direction npon a fixed foun-

~ dation plate or bed suitably prepared for that

45

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 housmgs whlch thus forms an addi-

1

all directions.
referred to,is a pmjectm part by which the

upper roll is driven byasultable arrangement
of coupling-box or connection with the mo-" -
tive power.

This driving of the upper roll

" Beyond the end journal just

takes place at the contrary end to that de--

The bottom roll is carried in movable bear-

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

lar manner to that described in my formel

specifieation, before referred to. . |
~ Another part of my present mventlon Te-
lates to the use, in combination, of hydraulic
and compound tocrgle mechanism, by which 1

cause the bottom roll to appmach the first-

‘named or upper roll during the operation of
corrugating a tube and to recede therefrom

(after such corrugating has been completed)

scribed and shown in my former specification.-

6.-

such a distance as to p‘er’mit 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 fmm be-

tween the two housmws

Ifarthermore, my mveutlon relates to the'

means of mounting on each side of the said

75

main rolls a 0u1de .roll, which may be either

plain or have corrug ations corresponding with
those of the mainr OHS

may deviate from the vertical, if desired) on
suitable guides provided for the purpose, and
by an' arrangement of hydraulic motor or
motors and suitably-arranged gearing, eccen-

trics, and links, or by other suitable and equiv-

alent means. \Vhen it is required to place a
plain tube in the machine for the purpose of
being corrugated, the carriage or head-stock;

before mentioned, together with the top roll
which it carries, 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 bebween the two
housings pertfectly clear for the admission of a
tube. This tube is now placed between the

said housings, with its axis in the same direc-

tion as that of the rolls, and rests upon the bot-

I cause the said ouide-
rolls to move up and down Veltlcally (01 they”“

85"

0

95.

50 twnal support for the said middle bealmgs n | tom main roll, which 1s in 1ts lowest pOSItlom 100

55

L
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far as to sbeady the tube in its poswlon
top roll is next moved into the tube, w1th its

______ box, before mentioned. The machine being
-~ 1now set 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 guide-rolls are moving upward, so as to

..... ~ bear against and support the tube while under

20

the driving mechanism on the left-hand side
~Fig. 3 is | a
an enlarged sectional plan of a part of Fig.
2. Fig.4 1s a sectlonal elevatlon at the duv-

40

50

55

6o

‘anism for operating the guiding-rolls.

‘the housings mounted thereon.

rugated or grooved roll,
grooves of the two rolls being so relatively ar-

the corrugating operation, and to cause it to

aSaume a compalatively true clrcular form

machine, aud, 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 eorrugatwns

wherever they occur. |
- Figure 1is a front elevat;mn of an lmpmved
corrugating-mill according to my invention,

being cub away. Fig. 2 is a plan.

ing end.

the line 1 1 of I‘lg 1. Fig. G 1S a Sectwnal

view of the end bearing of the removable .

roll through which 1t is withdrawn.  Fig.
this bearing. Fig. 8 is a detail of the mech-
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
D 1s the top
corrugated or grooved roll; I, the bottom cor-

the projections and

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 18 driven, and which takes into a driving
coupling-box provided for the purpose. The

‘middle journal, D% and the other end journal,

D?, 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,
(earrying the said top roll, D, therewith,)
backward and forward by hydraulic power
operating in the hydraulic cylinder J,attached
to the under gide of said head-stock H, and
shown to an enlarged scale 1n Iig. 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-stock.

Th e

384,031

K is the piston or ram witijin the said cyl-

The

:mder 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 bed I
housmﬂ’ and 1ts dlwlng end mto the couplmg e

70

to one end of the cyhnder J zmd the 10d or

| pipe M tothe contraryend thereof,such supply
of water being regulated as required by dis-

tribution - valves prowded for the purpose.

The eylinder J is properly secured to the un-
der side of the head-stock H and moves for- -

ward aund backward therewith, and an open-
{ Ing or Slot in bhe bed plate ftllows for the mov-

stoek H
5peclﬁcat10n plates may be eorrugated in thls .

The. rous 'D and K are, except as to distance

apart, shown in their workm

movable bearlllgs O and P, Whlch bearmﬂ*s are’

| moved upward and cause th'e said roll B to ap-

corrugating a tube. These bearingsare 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 8. This bar S (while ecorrugating) is

position, and
‘with that end of the carriage or head-stock H
1n which is the middle bearing, F, of the top
roll, D, within and firmly embraced and sup-
- -ported 1n all dlrectlons by the h’ousmﬂ-‘ G The
same lettels refer to the same or l1ke parts

QO

moved forward by meansof the hydraulic ram = .

T within the eylinder U, and after the corru-

| g o*a,tmﬂ' of a tube 'has been completed the said
7 i3 a view of the roll as withdrawn through | |

.sm&ller ram, V, in the cylmder W, placed at

the contrary end of the bar S, water or other

fluld under pressure being qupphed tothesaid

cylinders as required.

The lower toggles, Q and R, are cauled in
bea,lmo*s X and Y, respectively, in the lower
part of the aforesaid housi ngs. 4 Zareguide-
rolls, one on each side of the main rolls D and
K. These guide-rolls 1 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 corra-
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
bearings in a kind of head-stock, A’, and are
capable of being moved up and down in the
guides C’' C'and C* C*. They are for the pur-
pose of steadying a tube and for insuring its
taking a comparatively true cirecular form
while under operation. The guide-rolls are
actuated by hydraunlic motors K?, Figs. 1, 5,

and 8.

The motors, gearing, eccentrics, and links
to be described are, as will beseen, carried by
the frame-work 1., attached to the 10we1 parts
of the housings B and C. This gearing is for the
purpose of raisin gand 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 moters, E’. These give a

rotary motion to the first-motion shaff, which

105
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~ above train of gearing and eccentrics, and by
means of the links and their connections, thus |

20

- E° engaging the ends D® B, and a portion of
_the usual driving-spindles, D’ E’, by which the
- motion-rolls D and B are driven from a motive

23

| .1011 from the 110[1811’108 B and C, as Shown in

30
35

40

- tion.

RN

| Wlthdl&Wﬂl‘ of the roll thr ouﬂ'h it, and there-

55

- drawmn‘ the same by a hydraulic cylinder is

'Second motion shaft, G°

pensed with, and one only of the rolls may be

The shdmw carriage H is promded with a bear-

‘method of withdrawing the movable roll from

334,031’

is a crank-shaft. Oﬂ thls shaft is the pmlon’
F', whichimparts motion tothe wheel G’ on the
(Represented in Fig.

8 and in end view, I I‘w 5.) On thesaid shaft1s
also the pinion I, which imparts niotion to
the wheels ', 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°, rBSpectwely on the last or
fourth-motion shafts, J?. On each of these
shafts are two eceentrics, J’ J', provided with
links K" X', the upper ends of which are suib-

ably connected to the head-stocks A’,in which
are mounted the guide-rolls Z Z. The said
motors E*, on imparting rotary motien to the

effect the rising and falling of the said rolls
Z 7., a8 1equ1red durmﬂ the couucra,tmg pro-

CESS.

In I‘lg 1 are shown the couplmﬂ' boxes D6

power. Onthe introduction of a heated tube
to be corrugated the carriage H, with the roll
D, is moved backward, thus removmw the smd.;

Fig. 7. The end D? of the roll thus leaves its
coupling-box D which in the meantime is

supported by a beaung, D8, in' order that it |

may be retained 1n 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.
direct driving of the top roll, D, may be dlS ._

driven, the othel being driven by friction.

ing at F, Sl?lppOI‘tlI]D‘ the middle journal of the
1011 Whlch bearing is supported, as shown, In

If desired, the |

B gearing

a parb which fits in C when theroll isin pOSI
The bearing G is unnecessary when the !
rolls are arranged Vertlcally ]

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

the fixed roll t]]l{)ﬂﬂ"h a solid bearing I am
enabled to give the same a very firm support

and m(uutmu 3) ﬁxed relation with reference to |

the other parts of the machine. Thebearing,
of course, must be large enough to allow the |
fore larger than the roll. The method of with-

likewise important as enabling it to be quickly

and certainly withdrawn. It is obvious, like-
wise, that the part of my improvement relat- .

| ing to the withdrawal of this roll is applicable
to a vertical as well as a horizontal corrugat-

ing-machine. Itisobvious, likewise, that the
ﬂ‘lllde rolls can be rufl]u.ssted ‘either i1n or out
duunn' the process of corrugation, as it may

be necessary.

What I claim as my mveutlon and desue to
secure hy Letters Patent,. 18—

1. The combination, in a corrugating-ma-

chine, of a corrugating- 10]1 two fixed bearings

for suppmtmg the same, one of said bemrmﬂ*s

being greater in- dlametel than the roll, and

‘mechanism for withdraw ing the roll lonmtud1

B = I
i

6

7c

nally through said Dommﬂ's, Subsmntlally as

described.
2. The combmatmn

hydraulic motor for withdrawing said roll
through said bemmg, substantmlly as de-

qcrlbed
- 3. The combmatwn in a cormgabmg-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 therethmun‘h with a second

roll and mechanism for causing the approach

in a corrugating-ma-
chine, of acormgatmn* roll, two fixed bearings
for supportmg the same, one of said bearings
t being greater in diameter than the roll, and a

30

of the second roll to the first 1011 Substm]tlally |

as described.
4, In a corrugating- m’ichme the combina-

tion of the adjustable couumbmg -roll K, the

fixed roll D, the movable bearings O and P,

the double- toggle mechanism operated by bar
S, and mechanism for moving said bar in both
dlI‘BGtIOHS, subsmntlally as described. .

~ b.- In a corrugating-machine, the combina-

Role

95

tion of the gnide-rolls Z Z, hydlaulle motors

links K, Substa.ntlally as deserlbed .
6. The combination, in a corrugating-ma-

chme 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 tnelethl ough, with a second

roll and mechanism for cmsmﬂ* the approach

of the rolls to each other duung corrugation,

and adjustable guide-rolls for guiding the cor-

rugating- cylmder during the process of corru-

gablon Subsbautmlly as described.

In testimony whereof 1 havesigned my name,_q
to this specification in the presence of two sub-

seribing witnesses.
- | SAMSON FOX.; |

- Witnesses: |
THOS. . CRAVEN |
24 Victoria Ohambe) 'S, Leeds
BERNAL BAGSHAWE, -

Leeds Forge, L_GFCZS_

F" G H I I J 2 eccentries J', and

100 |
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