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To a,ZZ whom it may concern:

Be 1t known that I, JouN F. FIFE, a r_,ltl?en
of the United Smteq residing at \Iedfmd
{‘0111113}" of Middlesex, and State of Massmhu-
. -=etts, have invented a new and useful Im-
orovement in Machines for Corrugating Tub-
- ng, of which the following is a ‘%peelﬁca,tlon
“~ Machines have heretofore been made in
©whieh the tool-carriage and the tabe have
- rotating and longitudinal movement with re-
© . lation to each othel, and the tool ortoolsand

- the tube-support are of such character and

‘80 located with respect to each other that the
~tube while being corrugated by the tool or
- tools will be Suppmted wherever necessary,
so that 1t cannot bulge outwardly or be
crushed out of the bhape which it is desired
that the tool shall give it. Such machines,
- however, have been crude in their method of
holding and feeding the tools and have had
Mo positiv means oif adjustment whereby
the depth of the indentation could be gov-
erned with accuracy.
My improvement relates espeemlly to the
-5 construction of the carriage and the arrange-

ment and adjustment thel ein of the corr umt-.

1ng-tools, and will be understood by reference
to the drawings, in which two views of the
carriage are shown.

befme describing the drawings in detail it
i3 necessary to bem in mind that the carriage
herein referred to is adapted to slide on the
ways of a lathe, and that the tube which is
to be corrugated is to be gripped at one end
35 by a chuck in the head-stock of such a lathe

30

in a way well known to those skilled in the

~art. 'The tube is rotated, and the part upon
which the corrugating is to be done lies in
the sleeve fm"med 1n the carriage, the axis of

40 the sleeve being coincident With the axis of
- the chuck, and the carriage being given its

10110'11:11(1111&1 motion alonﬂ‘ the ways by means

of the rotations of the tube acting in connec-
tion with the corrugating-tools, the axes of

45 which are set at an angle to the axis of the |

tube.

Figure 1 is a pl.:m of the carriage, the upper
half of the carriage being removed; and Kig.
218 a cr oss-sectmn, on ]_me x x ol Fig. 1. I‘lﬂ

50 3 shows the position of the tool 1n :rt,s sllde, | end of it having first been plugged to plevemt 100

rotate therein.
as shown, on each side of the blocks, so as to

and Fig. 4 is an elevation showing the entire

machinery in operation.

The carriage is made in two parts—a lower
part A, which rests and slides upon the ways
3 on the lathe-bed. The upper part A’ is

hinged thereto at a, and 1s held in place at
car-

its farther end by the screw a’. This
riage contains two blocks C (/, each soshaped

a | that tog gether they form a hollow cylindrical

passage through which the tube to be corru-
‘..Jﬂ,ted may pass, which passage is called the
“sleeve.”

D D’ are tools so located that they may H)e
projected into or withdrawn from the interior
of this cylindrical passage. 'T'he tool D 1is
provided with two projecting corrugations d
d’, and the tool D’ with one projecting corru-
cgation d*, and these two tools are located op-
posite to each other and at an angle each to
the other and to the axis of the cylindrical

passage referred to, as and for the purpose

below described. The axle of each tool is
mounted in a slide E E’, so as to be free to
The carriage A A’ is recessed,

hold in each recess one of the slides E L',
each recess being so formed that its slide may

be moved toward and from the axis of the

sleeve,butwillbe heldfrom motion in anyother
direction. The recesses are also so formed

that the slides will be held at an angle tothe
Be- .

axis of the sleeve, as above referred to.
hind each slide E K’ is located a cam F I\,

These cams are mounted upon shafts G G/,
Journaled in suitable bearings in the bed of
the carriage A. FEach shaft G G’ is operated
by a worm-gear I II’, meshing into its worm
J J7, mounted upon the shaft I{ and operated

by a crank-handle L. The worms J J’ and
thelr gears H 1’ are so arranged as to rotate
the shafts & G’ in opposite directions. A

cam I' I and its slide K E’ to prevent the

j_shde from being worn by the cam.

In order to Opemte my carriage, 1t having
been nlaeed upon a lathe-bed, as shown, the
carriage is first opened by 100%6111110' the
thumb-—smew «’ and lifting the hinged part
A’;” The tube is laid into the sleeve, and one
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block 7 of hard steel 1s placed between the
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it from being collapsed by the chuck M, is | bea,ring-.surfaees may be substituted for the

~ then placed in the chuck M, which is tight-

ened in order to hold it fast. The carriage is

then slid along until it reaches one extremity

of the proposed corrugation. The part A’ is
then dropped into place and tightened by
means of the thumb-screw «’. The handle
1. 1s then turned in such a way as to move

- the slides I& E’, and consequently their tools,
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so that the tools will bear upon the tube.-

It has been said above that the axes of the
tools should be at an angle to each other and
to the axis of the sleeve. The purpose of
this 18 to govern the piteh of the thread of
the corrugation in the spirally-corrugated
tube, and also to enable the tools to feed the
carriage along the tube and so corrugate the
entire length in a way well understood.

The cams are arranged with respect to each
other as shown in Fig. 2, so that the cam T,
controlling the tool D, is slightly advanced in
position over the cam F’, which controls the
tool D', so that the tool D finishes its advance
before the tool D’. One projection—say d of
the tool D—strikes the plain tube first and
tracks or slightly indents a spiral corrugation
therein. Into this track follows the projec-
tion d* of the tool D, and immediately there-
after the other projection d’ of the tool D.
These three projections, acting together and
one after the other on all sides of the rotating
tube, perfect the corrugation of the tube.
When these tools have passed overthe length
of the tube to he corrugated, the direction of
rotation of the tube may be reversed by re-
versing the lathe, and the carriage will travel
back over the same ground again, the handle

L being given a sufficient turn to cause the

tools to grip the tube a second time and cor-
rugate 1t deeper. This process may be con-
tinued profitably until the tools have passed
over the tube about six fimes. The tool D
being advanced fartherinto the sleeve by its
cam than the tool D’, its receding portion d?
acts as a female die upon the projecting cor-
rugation of the tube, the tube being forced
into this die by the tool D’, and it serves to
feed down the metal from the projecting cor-
rugation of the tube to be worked by the pro-
jecting parts of the tools. |
I have described above a machine which
embodies, so far as I know, the best form of
my invention. Other arrangements of tools,
however, in relation to each other are possi-
ble, the requirement only being that there
should be at least two tools located at sub-
stantially equal distances about the sleeve.
It is best where only two tools are used that
one of them should have twoprojecting work-
ing-surfaces, like d d’ on thé tool D; but fairly

good corrugations may be made in a carriage

like that described, but in which the tool D
1s omitted and there is substituted for it a
tool having one projecting corrugation d* and
a part corresponding to the part d?, which
shall ride upon the projecting corrugation of
the tube. Moreover, a set of friction-rolls or

%

sleeve, which is intended only to keep the
tube in symmetrical condition while it is be-
ing corrugated; and in this case with a tube
of given diameter the friction-rolls or bearing-
surfaces must be so located as to bear upon
the outer surfaceof the tube to be corrugated,
and must be sufficient in number or in effect-
ive area to keep the tube symmetrical during
the process of corrngation without the use of
a mandrel. Under these circumstances only
will they perform the function of such a tube-
support as my invention calls for.
What I claim as my invention is— -

- 1. Ina tube-corrugating machine, in combi-
nation with the head-stock, a carriage free to
slide upon a lathe-bed in either direction and
provided with a tube-support located to sur-
round the tube to be corrugated and keep it
symmetrical during the process of corruga-

70
75

30

tion, and two or more corrugating-tools lo-

cated on opposite sides of said tube-support, -

all arranged together substantially as and for
the purposes set forth.

2. Inthe carriage of a corrugating-machine
provided with a tube-support, two adjustable
rotary tools located opposite each other, in
combination with means whereby one tool is
projected into said tube-support slightly in
advance of the other, all as and for the pur-
poses set forth. | |

3. In a carriage of a corrugating-machine

provided with a tube-support, two adjustable
rotary tools located opposite each other, in

combination with means whereby one tool 1s
projected into the tube-support slightly in
advance of the other and reaches the 1nner-
most limit of its motion and is delayed there,
while the other toolis still caused to advance,
all substantially as and for the purposes set

forth.

4, In a tube-corrngating carriage provided
with a tube-support, two or more tools D, each
mounted in a slide E, in combination with a
cam F, mounted upon a shaft G, said shafts

‘being operated from the samesource of power,

all as set forth. |

5. In a tube-corrugating machine, 1In com-
bination with a tube-support located to sur-
round the tube to be corrugated, two rotary

| tools located to bear upon opposite portions
of the exterior of the tube to be corrugated,

one of said tools being provided with a sin-
gle projecting corrugation, the other tool be-
ing provided with two corrugations and an 1n-

tervening receding corrugation, said tools be-

ing so located with respect to each other that
the single projection of one tool will be oppo-
site to the receding corrugation of the other
tool, all substantially as desecribed.

In testimony whereof 1 have hereunto sub-
scribed my name this 10th day of July, A. D.
1839. .

JOHN F. FIFE.

Witnesses:

PERCY N. KENWAY,
GEORGE 0. G. COALE.
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* Gomation in Lotrs Paten N'o'.' - 426,439-

It is hereby certified that the assignee, the ¢ Wainwright Manufacturing Gmﬁpaﬁy,” -
In Letters Patent No. 426,439, granted April 29, 1890, upon the a,pplimtion of John F.
Flfe, of Medford, Massachusetts, for an improvement in “ Machines for Dorrugatmg
'.[‘ubmg,” should have been described and specified as the Wainwright Manufacturing
I C’ampany of Massachusetts ; and that the said Letters Patent should be read with this
-correction therein that the same may couform to the record of the case in the Patent
| Office.

Signed, countersigned, and sealed this 6th day of May, A. D. 1890.

. [SEAL.] CYRUS BUSSEY,
Assistant Secretary of the Intemar

- Countersigned:

C. E. MiTCcHELL,
Commissioner of Patents.
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