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To all whom it may CONCErT:

Be it known' that I, BICKNELL HALL of
Teunton in the county of Bristol and State
of ’\fIassaohueetts, have invented a new and
useful Improvement in Machines for Corru-

gating Tubes, of which the followmw IS a
bpeolhoatlon

My improvement relates to that class of-

machines in which the tools are automatically
set and withdrawn in a certain order so that

- the corrugation will be properly begun and
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will be concluded at-the proper time.

My present invention consistg in such a con-

struction and arrangement of parts that the
tools will be thrown out of action on the ap-
proach of the oarrlaﬂ'e in Whleh the tube is
clamped.

My invention will be understood by refer-
ence to the drewmgs, in which—

qure 1 is a side eleva,txon and Fw a

plan, of a corruwetmmmaohme embodymn"

my invention, Kig. 3 bemﬂ' a front elevation,
partly in eeotwn “of the heed stock, and Fig.
4 a cross-section thereof Fig. 5 is a perspec-
tive view showing the head- stook and oerrlage
about to engage.

A 1is the frame upon which is earried two
journal boxes B. A hollow shaft mounted in
these journal boxes carries a pulley C and a
head stock . The shaft is hollow in order
that the tube may be fed throuwh it durmn'
the corrugating operation.

- K, K are ways upon which slides the car-
riage K. These ways are supported upon
smteble legs x. The carriage is of construe-
tion ordmary in such maohlnes and cmps the
tube and is fed with it.-

- The head stock or tool carrier D consists of-
a casting in which are mounted a number of 'f

40 tool holders H, &e.

The tool carrier shown
in Figs. 3 and 4 is intended to have a series
of six tools 2, h? &ec.,three only of which are
shown. Each of these tools A, I? is carried
on a sultable axis, but the looatlon of each
tool npon its axis depends upon 1its number
in the series, the first tool being in the posi-

tion, say shown at A2 in Kig. 4 end the sixth

or ]ast tool in the series bemfr at the other
extremity of the axis of its _tool holder, the
intermediate tools being located at interme-

diate positions on their axes so that when the
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I tools he in position about a pleoe of tube,

they altogether will indicate a spiral line

about it. This will be readily understood by

those skilled in the art.
The lower part of each tool holder H, &e.,
is square in cross section and lies in a square

opening through a circular bushing J, so that
by turning -the bushing, the tool may be set

at any angle. For this purpose the bushing
is provided with an ear 7 which lies between
two corresponding ears d, d on the head stock.
d’,d’ are adjusting screws which bind theear

J of the bushing J between them. By turn-

ing these two screws d’, d’, the bushing, and
ooneeouently the tool may be set as desired
and clamped at any angle to the axis of the

tube. -
The upper part of the tool holder 18 round

and is threaded .as shown at A’ and passes
‘into a nut XK capableof a rotary but not of
an advancing movement.
‘are provided in the walls of the head stock

and each nut is provided with holes 1n its
periphery in which pins £’, £* may be inserted
to turn the nut. By tummﬂ* each nut its
tool will be advanced or w1thdrawo from its

Suitable slots k-
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work. ~These nuts K are operated automati-

cally as follows: Upon the carriage is mounted

~a part which engages with the pins /&', when

stich a length ot‘ tube has been. eorruﬂ'ated

‘that the oerriege is close to the head stook.,
‘Thus as the head stock rotates each pin

projecting from the front of the head stock,
strikes this part, which may be called a ﬁncrer
and. is held back while the head stock rotates
past it and the pin as it wipes past the finger,

| turns the nut, thus withdrawing the tool.

I prefer to eonstl nct the ﬁnﬂer as shown at
in the drawings. It is there mounted at one
end of the Short shaft /" mounted on the car-
riage. At the other end of this shaft is a

30
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second finger f? at about right angles to the

finger f, the two fingers norma,lly lymﬂ' in the
position shown in Fws 1and 2.

A pin 1. projects from the face of the heed
stock in such position that when 1t reaches a

certain point in its rotation,should the finger

f* be within reach, 1t will engage with the

finger f* and throw it into the p031t1on shown
in Fw 5 so that the pin / will lie in position
to strike each one of the pins &A" in turn as

100
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the head stock rotates, turning at the saime
time the nuts I, the back of the finger f<
Iying against the carriage so as to hold the
finger f in place. Each pin %’ wipes against
the finger f as the head stock turns and is
moved by it 80 as to turn its nut K. The pin
L is so placed in the tool carrier that the first
nut I to be turned, and consequently the
first tool to be withdrawn, will be the leading
tool of the six which are makmw the corru-
gation.

In order to withdraw the tools at other times

and to throw them in at all times, I prefer to
nse a slide M which runs in ways m on the

bed of the machine.

- ed two uprights P, Q so placed that by mov-
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| by a hand lever N pivoted at n on one of the'
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ing the slide M one way or the other one of
these uprights will be wiped by one of the sets
of pins &£/, k% and will turn them so that these
nuts will be turned one way or the other so
as to throw in or withdraw the tools. The
upright P is the starting upright and the up-
richt Q the withdrawing upright. Ior ex-
ample, to start up the machine the slide 1s
so moved that the npright P will stand in the
path of the pins &% which when the tools are
out of action, will project in'the direction of
the motion of the tool carrier. These pins &>
project from the back side of the head stock,
and when the head stock is started, each pin
will strike the upright P and will be pushed
round nearly flush with the back: side of the
head stock again, as it passes the upright, so
that each nut will be turned say one quarter
of a revolution and will advance its tool a
given amount. The slide is preferably moved

ways and conneeted to the slide by a slotted
connection m’.
It is necessary that each tool should be ad-

vanced a little nearer the axis of the tube to

- be corrugated than the tool in front of it in
- serles SO th-a-t_ each tool may do ils own part
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_ be described.

of the corrugating operation. Whilethismay

be done by giving each nut K a little groater |

mefel to accomplish the same res ult by gw- |
ing each tool shank and its nut a thread of a |

[

‘the withdrawal of each toolislocated directly

dlﬁerent pitch from all the others so that

while, for example, a quarter of a revolution
will advance the first tool 2 say one-sixteenth |

of an inch, a corresponding turn will advanece
. the second 'tool three thirty-secondsof an inch,

the third tecol two- smteenths of an inch, &c
YWhen the tool shanks are so eonstmcted 1t

will be seen that the turn which is given to

each shank by the uprights P,Q or by the
finger f will be sufficient to thmw its tool way
in or withdraw it, no matter whieh tool in the
series it may be. When still further adjust-
ment is required, it may be had by causing
the pins or either of them to project more or
less. For this purpose each pin is threaded
and serewed into its nut K, being he]d in

s place by the set nut k®.

The operation of this mechamsm will now

Onthisslide are mmount-

and frack It.
run in the track made by the first tool and

‘make its corrugation slightly deeper and so
on.

541,535

qerews d’ d’ 80 that all will lie in siich rela-
tion to éach-other that they will track a thread

of the proper pitch about the tube, each tool
following in the path of itsleader. They are
then adjusted to the diameter of the tube to

be corrungated so that upon turning the nuts

“to bring the tools into action, the tDOlb will

be in pomtmn to make the desired corruga-

rAS,
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tion, each corrugating the tube som(,wha,t |

more than the tool whlch has gone in front.

In practice the first tool 1s admsted so that

when in place it will rest 110‘1111137 on the tube
The next tool is intended to

The tube is put in place and fastened in
the carriage and the machine is started up to
rotate the head stock. The upright P is

30

moved into posltwn to be struck by the pins

k% at such atime that it will be first wiped by
the pin %? belonging to the tool i. As the

head stock rotateq each pin i*engagesin turn

~with the upright P and each t001 is-brought.

into engagement with the tube. The shde 18

then moved into an inoperative position.

When they are n
the position c:hown in Fig, 5,the desired length

“having been emruwated the pin L coming

Each tool is adjusted by its

‘around, will strike the levelf throwing it into
‘the pomtwu shown in Fig. 6 so- tlmt it will
| 1mmedlately be wiped by the pin %" belong-

‘ing to the first tool in the series, and will tarn

‘it so that the parts will lie in the position in
which they were before the pins /2 engaged
with the uplwht P, thus turning the nut I,

for exampie, nearlv a guarter of a revolution.

"This will withdraw the tool 7 so that it will
‘not, engage any longer with the tube.
same thmﬂ' happens with the pin A’ on the

The

next nut, and so on, until all the tools have
‘been withdrawn and the tube is free to be re-
"moved, or after being relocated.in the car-

riage, to be pushed alonﬂ' so that another por-

“tion of it mmay be cormwated

T

|

The machine above descrlbed isan 1mp1*m«*e,-
ment upon other machines for doing similar
work, in that the element-which in fact causes

upon the tube carriage, and each tool is pro-

vided with a part. which, under certain con-
i; ditions, engages with this element on the tube
“carriage. Thus when the tube carriage comes
in close proximity with the tool holder or head
stock, the part located on the tube carriage
comes in direct eontact with the w1thdla,wmtr;
element of each tool in turn without the 1111:61,-

vention of any other mechanism.

Moreover
by using two serews d’, d’ to adjust the bush-
ing in the manner shown, the adjustment may
be made with great accuracy.

What I claim as my invention 15—

1. In a tube corrugating machine having a

tool earrier and a tube holder, one adapted to

be moved toward and from the other; one or
more tools located in said tool carrier and

$1e

The
‘tube will be fed by the tools in a way now
well known in the art to draw the carriage
“and tool carrier together.
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each provided with means whereby it may be[ more pins, each a,d,]usteble therem as de-

withdrawn from the axis of the tool earrier
independent of all the others, and an arm lo-
cated upon said tube holder and adapted to |

“engage with the withdrawing means of each |

tool in turn when said tool carrier and tube

holder are in close proximity, all as set forth.
- 2. Inatubecorrugating machine a tool car-

rier carrying one or more tools each provided
with a withdrawing mechanism, and a tube
holder, the one adepted to be moved toward

~and from the other, in combination with mech-

I3
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anisin located upon said tube holder adapted

to be thrown to engage with and operate the
withdrawing mechanism of each tool when the |

tube holder and bead stoek are in close prox-
imity, and a pin located upon said tool car-
rier adapted to engage with and throw said
mechanism upon -the tool holder into engag-
ing position, a,ll as and fer the purposes set
forth.

3. In a tube corrugating maehme, a head-

"stock one or more corrun'a,tmfr teels mounted
on the end of a square shaft adapted to slide |
in a bushing toward and from the axis of the
head stock, seid bushing being provided with

an ear located between two set secrews suit-
ably mounted in said head stock whereby it
may be adjusted about its axis, as set forth.

4. Inatube corrugating machine, atool car-

rier carrying one or more tools, the outer end-

of the shank of each of which is threaded, and
mechanism whereby each of said tools may
be adjusted toward and from the aixs of the
head stock, said mechanism consisting of a
nut adapted to rotate but prevented from

moving otherwise and provided with one or |

2

sceribed.

rier carrying a series of cerrugatmﬂ' tools, the
| shank of each of which is threaded and pro-

vided with a nut adapted to rotate but pre-
vented from moving otherwise, the threads of
each shank differing in pitch from the threads

!

poses set forth,
6. In a tube corruﬂ'etmg machine having a
tool carrier carrying one or more corru fretmn'

tools, the shank of each of which is threaded_

| and provided with a nut adapted to rotate but
prevented {rom advancing, means for adjust-

therein, and a part adapted to engage with
said pin and cause it to turn said nuf, as and
for the purposes set forth.

i 7. In a tube corrugating machine a tool
| holder and a tube holder, one of which is mov-
able toward and from the other, and one of
which rotates, one or more tools carried by

. 5. Ina tube cor rugating machine a tool car-

of all the other shanks, all as and for the pur-

ing the advance of such a tool consisting of a-
pin projecting from its nut and -adjustable

40
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sald tool holder having threaded shanks pro-

| vance; pins projecting from said nuts and a
part adapted to come 1n contact with said pins
and thereby turn the nuts, substantially as
described.

- In testimony whereof I have hereunte set
my hand this 9th day of August, 1894.

' BICKNELL HALL.

- Tl

- Witnesses:
GEORGE 0. G. COALE
Eva A. GUILD.

{ vided with nuts which rotate but do nof ad-
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