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UNITED STATES

PaTENT OFFICE.

BICKNELL HALL, OF TAUNTON, ASSIGNOR TO THE WAINWRIGIIT MANU-
FACTURING COMPANY, OF BOSTON, MASSACHUSETTS.

CORRUGATING-MAGHINE.

SPECIFICATION forming part of Letters Patent No, 491,259, dated February 7, 1883,
Application filed January 4, 1892, Serial No. 417,037, (Mo model)
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Be it known that I, Broryern HaLny, of
Taunton,in the county of Bristoland State of
Massachusetts, have invented a new and use-
ful Improvement in Corrugating-Machines, of
which the following is a specification.

'In no prior¥ machine for corrugating lengths
of tube, so {ar as I know, have means been
nsed to automatically throw the tool out of
contact with the tube after they have been in
contact for a plurality of turns of the tube.
My machine hereinafter described contains
this feature, among others, and it has proved
practically of great importance in the art of
corrvugating tubes. :

In the drawings, Figure 1 is aplan of a ma-
chine embodying my invention; Fig. 2 is a
side elevation; IMig. 3 is an end elevation;
Figs.4 and 5 are enlarged detail views partly
in section showing the construction of the
head for holding the tools the tools being out
of action; Fig. 6 isa front elevation of a tap-
pet bar of peculiar construction, and Fig. 7 is
g rear view of the corrugating head showing
in conneection with Fig, 8, which is a section
on line «, « of Fig. 7 the purpose and mode of
operaiion of the tappet bar; Figs. 9 and 10
show the tube grip. Fig. 11 is a horizontal
section of the head taken on line y, y of Fig.
4, TFig. 12 shows a portion of the bushing G
in perspective and KFig. 13is a horizontal sec-
tion of the tappet bar shown in Fig. 6, illus-
trating the construction of the hinged bar k%

A is the head stock. ‘

B are ways of ordinary consiruction suit-
ably mounted at one end upon the head stock,
and at the other upon legs or in some other
saitable way.

(! is a cone pulley mounted upon a shaft ¢’
“Theshaft’

journaled in the journal boxes C2
(¢’ also earries a gear C° which meshes with
the gear C*mounted upon the hollow shaft D.
This shaft D is mounted in journal boxes D’
supported at a suitable height and atits outer
end earries the corrugating head E. By
means of this construction, the axis of rota-
tion of the eorrugating head is located on 2
level with the ways B.

The head E consists of a shell E’ having
the general shapeof a shorteylinder provided
with a threaded hub E? by means of whichit

is connected with the shaft D. E?is a pas-
sage through the center of this head, a little
larger in diameter than the diameter of the
tube to be corrugated. The tube is passed
through this passage while being corrugated,
and about it are located a number of tools by
means of which the corrugating is to be done,
the walls of the passage being slotted at ¢ to
allow the tools to be projected into it.

Where no arbor has been usedin corrugat-
ing machines, it has heretofore been usually
necessary, when a deep corrugation was to be
made from the outside, to pass the tool in con-
tact with the tube, a number of times.

I am enabled by my mode of adjustment
hereinafter desecribed, to use as many tools
mounted in the head about the tube passage,
as seems convenient and desirable. In the
machine shown in the drawings, four tools
are used but a greater or a less number could
be used if thought best, depending somewhat
on the thickness and diameter of the tube,
and the consequent circumference of the pas-
sage K% As shown in the drawings, these
tools appear to be arranged in the same ver-
tical plane, owing to the smallness of scale on
which the drawings are necessarily made;
they should in faect however, be s0 arranged
that they will follow one another about the
tube to make the desired thread. This can
be done by adjusting their position in the
tool carrier so as to bring the bearing surface
of each tool into the proper position with re-
lation to all the others. The method of ad-
justment is of course immaterial. It may be
done either by adding washers on the tool
shaft to one side or the other of the tool be-

tween it and the forks of the tool holder, or

by allowing the tool to move laterally on ifs
shaft and adjust itself according to the track
which the tool ahead of it has made. A more
definite description of this seems unnecessary
in view of what is well known in the art of
corrugating tubes.

T is a'tool holder forked at one end, its two
prongs affording means for journaling the
shaft f which earries the tool. All the fools,
except perhaps the first, should be allowed
some end play se as to conform somewhat to
the corrngation which the leading tool has
made. The shaft fis held in place by nuts
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f*% 'The outer end of this tool holder F ter-
minates in a square end T’ which passes up
through a square hole in the tool carrying
bushing G, which is held in place in the head
by a slot ¢’ and key ¢*so that it canbe easily
removed. HKach bushing G forms a casing
about its tool holder as shown, and the tool
holder may be moved lengthwise therein. In
the bushing are mounted various parts to be
deseribed below, all of which must be keptin
the same relation to the tool and icol holder,
for by means of these, the location of the tool
is adjusted with reference to its work. By
turning the bushing G the tool and all the
mechanism relating to it are turned, and con-
sequently by means of the bushing, the angle
at which the tool sets to the axis of the tube
can be regulated at pleasure. All the tools

.must of course be set at thesame angleto the

axis of the tube. The bushing is held from
rotation by a set screw ¢.

The mechanism for moving the tool toward
and from the axis of the tube is as follows:—
The tool holder I' is slotted at F? and in the
slot is a lever II which is pinned to the tool
holder ¥ by the pin 7, which serves as its ful-
crum. This lever H is linked at each end to
a tappet I/, II%. These tappets slide at the
top in the upper part of the bushing G, and
at the bottom in the lower part of the bush-
ing which thus servestoguide them,and they
are so connected with the lever I that by
moving one of them down, the other will be
raised. The lever II carries a eam 13 which
bears on the surface /i* of the slot I? in the
tool earrier 2. A suitable slot 7% is provided
to allow the lever to have free swing. The
purpose of the cam 7? is to depress or lift the
tool, that is, place it in close contact or re-
move it from contaet with the tube as will be
clearly understood froin the drawings. The
pin i which holds the lever II in place, is
mounted at each end in an eccentric bushing
I/, k% to which it is keyed, and the construe-
tion of these bushingsand theirlocation with
reference to each other, is such that by turn-
ing them slightly the pin 7 is moved a short
distance in the holder I’ either toward or
from the tool. By this means wear in the
cam may be taken up. It may be used toad-
just the tools with reference to each other
toward or from the axis of the tube,although
for this purpose I prefer to use the cams of
slightly different shapes. By means of this
adjustment, for example, four tools may each
of them be set at a different distance from
the axis of the tube so that one tool will track
the surface of the tube; the next tool will
make a slght indentation; the third tool will

increase the corrugation somewhat while the.

fourth tool will finish the corrugation to its
full depth all daring one revolution of the
head. ©fis a setscrew and A7 is a set nut to
hold the pin hand its bushingsin place. The
operation of this part of my device ig as fol-
lows:—When the tappet II* is depressed, the
cam II* will act to depress the tool so that it

will project into the tube passage and have a
bearing on the tube sufficient to assist in cor-
rugating it. When on the other hand, the
tappet II’ is depressed, the cam will be so
turned as to lift the tool. And in each case
the depression of one tappet willlift the other,
as will be readily understood.

The tube P is held in place in the follow-
ing manner. One end of it being passed
through the hollow shaft D, is passed into the
carriage J where it is held by a holder J’ of
the following deseription. 7The holder is pro-
vided in front with asmall projection j which
is intended to project into the end of the tube.
Above and below this projection are two ec-
centric rollers j/, 7* so close to this projection
that when the end of the tube isset over this
projection and between it and therollers,and
is given a turn, the two eccentrics will turn
and bite it, the eccentrics being so constructed
and arranged that as the tube is acted upon
by the tools in the process of corrugating, the
tendency will be to tighten the tube in the
holder rather than loosen it.

The carriage J is provided with friction
rolls which bear on the ways B so that it may
move along easily and during the process of
corrugating, it is drawn up or pushed out by
the tube according to the direction in which
the head is turned.

One peculiarity of this machineis,that the
head is intended to rotate all the time, the
machine being so constructed that a tube may
be inserted or removed without stopping the
machine. I accomplish this result in the fol-
lowing manner. XK, I are two rods mounted
in standards X’. Upon these rods are mount-
ed a sliding tappet bar K? which carries the
lever I and has a cam surface &’. The lever
I is pivoted at the top and slotted at the bot-
tom and is provided near its middle with a
notech A% which is adapted to engage with
either projection &3 &% so that it may be tem-
porarily locked on either side of its verlical
position; normally it lies free in a vertical
position. These projecting locks %2, %% are
mounted on a hinged bar %* beneath which
is a leaf spring so that the bar may be de-
pressed below itsnormal level and hence with-
draw the lock fom the notch %A% in the lever Z.
On the head E is mounted a pair of fingers I,
1/, so located as to straddle the lever & each
time the head rotates, and if the lever %k is
locked on either side of its vertical position
one finger will slide down the lever k, and
using it as a cam throw the tappet bar to
one side or the other. When it reaches the
hinged bar &' it will depress it and release
the lever from its lock, allowing it to retire to
its vertical position. If the lever be not

locked, the fingers will have no effect on the
position of the tappet bar. The fingers should
be sufficiently far apart not to alter the posi-
tion of the tappet bar except when the lever
is locked.

On the headstock is mounted a shaft M pro-
This shaft is provid-

vided with a handle m.
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ed with a rocker arm P which enters the slot
in the lower end of the lever, so that by turn-
ing this rod M either way, the lever will be
thrown and caunght npon either projection &2
k3. The tappet bar K?is so located with ref-
avence to the tappets I/, H*that the cam sur-
face &/ may be brought opposite to eitherone
of the tappets, and the cam surface is so lo-
eated with reference thereto, that it will drive
in whichever tappet strikes it and conse-
quently will 1ift the other and either withdraw
or bring into action the tools consecutively,
as the head revolves. A slot & is provided
in the plane surface of the tappet bar into
which the projecting ends of the tappets >
may be thrown when the cam depresses the
tappets I’ ,

Instead of turning the handle m by hand
and so adjusting the position of the lever ke,
the shaft M may be turned automatically as
follows:—I'rom the upper side of the shaft M
projeects a rocker arm m’,to which is attached
arod N which extends between the ways B
and underneaththecarriage J to the extremity
of theways. This rod is hungin eyes so that
it ecan be moved freely in either direction.

n, n' are two stops which slide on the rod
N and can be set in any position thereon by
means of set screws,

The carriage J has projecting below it an
eye N’ throngh which the rod N passes. This
eye is so constructed that the carriage J may
siide freely in either direction until the eye
strikes onecof the stops, when any farther mo-
tion of the ecarriage will cause the rod tomove
and turn the shaft M, thereby operating the
lever k and bringing the cam surface " into
play.

The operation of my deviceis as follows:—

T first adjust the tools so that they will make
a corrugation of the desired depth andpitch.
This I do by removing the tools from the
head, for this purpose loosening theset screw
g and turning the bushing so that the key ¢*
and slot ¢’ may register, and then lifting the
bushing G out of the head. Ithen adjust the
tool for the depth of corrugation by loosening
the set nut A7. The eccentric bushing A’ is
then turned so as to move the pin 7 in the
slot F? slightly toward or from the tool. Af-
ter having suitably adjusted the position of
the pin, the set nut 27 18 tightened again and
the tool holder is replaced in the head and set
by means of the set screw g in such a posi-
tion that the tool will be at the desired angle
to the axis of the tube to makeaspiralof the
reguired pitch. Thefourtools being in place,
the head is rotated, and so long as the lever
J: on the tappet bar is allowed to remain in
its vertical position, the tools will remain out
of action. The tube to be corrugated is next
passed through the hollow shaft D and the
pagsage E° in the corrugating head, and its
onter end is inserted in the carriage J about
the projection j.  The tube is then turned so

as to eause the eccentrics §° j*tobite it against
the projection j. The carriage is now pushed
so that the eye N’ strikes against the stop w,
and this stop issolocated with reference tothe
position of the carriage, that the tools will
begin to eorrugate in the manner above de-
seribed atthe required pointonthe tube. By
means of thisstop the rod N is moved and con-
sequently the lever & on the tappet bar K?is
pulled toone sideof theverticalline by means
of the rocker arm m/ and its shaft M and arm
m'. There it is located until the fingers LT’
on the head on the next revolution of the
head straddle this lever and the finger L so
throws the tappet bar that each projecting
tappet H® will strike its cam surface in turn
as the head revolves, and be driven down
and. consequently drive its tool through an
opening ¢ against the tube. The limit of in-
ward motion of each tool is of course de-
termined by the position at which the pin
h has been adjusted by eccentric bushings,
which pin forms the axis for the eam, or else
by the size of the cam. If desired cams of
different sizes ean be used with the different
tools. The tools come into contact with the
tube in succession and it is evident that the
tappet bar will cause the tools to be with-
drawn from the work, in the same order in
which they began work, and each will be with-
drawn at exactly the same point on the tube.
When the carriage J has been fed along the
ways so far that the eye N’ under it strikes
the stop n, the rod will be thrown in a eorre-
sponding direction on the shaft M turned so
as to throw the lever k in the opposite diree-
tion from before, in which case when the fin-
ger L next comes around, the finger I/ will
striko the side of the léver and will move the
tappet bar so that the cam surface will strike
the other tappet I’ which is now projecting,
and eause a withdrawal of each tool in turn.
Should it be desired to stop the corrugation
at any instant, it can be done by turning the
shaft M by means of the handle ne.

By means of this mechanism, a set of tubes
can be corrugated to exactly the same length,
owing to the fixed position of the stops n, n’,
by which the automatic throw of the tappeb
bar is governed, and at exactly the same an-
gle or spiral, and as the machine is continu-
ally in operation, and contains a number of
tools firmly held in place, a much better and
quicker piece of work can be done.

What I claim as my invention is,

1. In a corrugating machine provided with
arotating head having a tube passage through
it, said head carrying one or more corrugat-
ing tools located about said passage and
adapted to be moved toward and from its axis,
a rod adapted to be reciprocated, provided
with a stop, a tube support snitably mounted
and adapted to engage with said stop, in com-
bination with means substantially as de-
seribed connected with said rod whereby the
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position of said tools may be altered, all as
and for the purposes set forth.

2. In a corrugating machine, in combination
with a rotating head, the tool carrying bush-
ing G adapted to be moved about a longitudi-
nal axis, a tool holder mounted in said bush-
ing and adapted to be moved longitudinally
therein, a pin passing through said tool holder,
each end of said pin being mounted in an ec-
centrie bushing supported in said tool carry-
ing bushing G adapted to be turned therein,
and a cam mounted on said pin and means
whereby said cam may be oscillated thereon,
all as set forth.

3. In acorrugating machine, atool carrying
bushing in which is mounted & tool holder
and means for moving the tool holder and tool
toward and from the tube to be corrugated,
said means consisting of the following parts,
namely:—two tappets mounted, one on each
side of said tool holder in said tool carrying
bushing and adapted to slide therein, and le-
ver fulerumed to said tool holder and carry-
ing a cam adapted to engage therewith, said
lever being pivotally connected at each end
with one of said tappets, all as set forth.

4. Inacorrugating machine, a rolating head
carrying one or more pairs of tool moving tap-
pets,in combination with asliding tappet bar,
provided with a cam surface adapted to en-
gage with either one of each pair of tappets,
as set forth.

"5, In a corrugating machine, the sliding
tappet bar I{% the lever & pivoted thereto and
means whereby it may be latched on either
side of its vertical position, in combination
with a rotary head, carrying fingers adapted

491,259

to engage respectively with said lever in its
respective latched positions as set forth.

6. In a corrugating machine having a ro-
tating tool-carrying head with one or more
pairs of projecting tappets, each pair being
adapted to change the position of the tool in
sald head, a sliding tappet bar adapted to
throw either one of each pair of tappets, and
a tube carrying carriage connected with said
tappet bar, in substantially the manner de-
scribed, all as and for the purposes set forth.

7. In a corrugating machine, in combination
with a rotating tool carrying head, one or
more pairs of projecting tappets, each pair
being adapted to change the position of the
tool in said head, the sliding tappet bar car-
rying a forked lever k normally lying verti-
cally, and also two latches, one located on
each side of said vertical lever, and the rock
shaft M carrying a rocker arm lying in the
slot in said vertical lever, said shaft being
adapted to be oscillated in substantially the
manner described.

8. In a corrugating machine, the tube car-
riage above described, provided with a pro-
Jection jadapted tocenter the end of the tube,
and two eccentrie rolls j/, /* located in close
proximity to the-projection j and adapted to
grip the end of said tube against it, all as set
forth.

In testimony whereof I have hereunto sub-
seribed my name this 24th day of December,
1891.

BICKNELL HALIL.

Witnesses:

GRORGE O. G. COALE,
Eva A. GUILD.
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‘Correction in Letters Patent No. 491,2-59.‘;
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It is bereby certified that the assignee, “The Wainwright Manufacturing Company
in Letters Patent No. 491,259, granted February 7, 1893, upon the application of Bi

nell Hall, of Taunton, Massachusetts, for an jmprovement in «(orrugating-Machin

should have been described and specified as The Wainwright Manufacturing C’ompa;a_zj
of Massachusetts; and that the said Letters Patent should be read with this correction g

therein that the same may conform to the record of the case in the Patent Office.
Signed, countersigned, and sealed this 21st day of February, A. D. 1893. o
[SEAL.} CYRUS BUSSEY, _.a
Assistant Secretary of the Interioneky
Countersigned:
W. E. SIMONDS,
Commissioner of Patents.



