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hTa all w?wm it m@y cmwern.. -
‘Be it known that I, FRANK R. GROUT of

(Jhma@*(), Tllinois, h'we invented a new and 1
usefnl Impr{}vem&nt in Machines for Spirally -
Corrugating Sheet-Metal Tubes, of which the
followmw is a descrlptmn reference being had |

to the accompanying: dmwmbh, in'w ]11611—— -
Figure 1is a side ‘view in elevation. Xig.

92 is a top view. - Fig. 8 is a rear view.

 of the arm and mandrel, showing the revolv-

ing dies and the. ev;tensmn hp of the man-
'drel Hig. 51s a view of the mandrel-sleeve,
o 1llustrate the manner of enlarging the man-
drel and of varying the ‘‘ piteh 7 of the spiral

| cormga‘twns.
‘Fig. 7 is a transverse sectional view of the

mandrel cut through the line z , Fig. 1, show-

ing the shaft therem for revelvmg one of the
dies. Tig. 8is an end view of said mandrel.
Fig. 9 shows a reverse side of the lever and
an eccentric for rzusmg and lowering the man-
drel from that-shown in Fig. 1. Fw 10 18 &
central longitudinal sectional view in detail
of the outer end of the mandrel, exhibiting a
modification of the construction shown in Fig,
1; and Fig. 11 i8 & view of a tube as corruf

; _wated by said machine. +

Like letters of reference. mdwqte 11Le pqrts_ |

in the different figures.
The object of my ] invention is to prmrlde a

machine for’ corrugatmg metal tubes, which
shall be simple'in its construction, me:apen-
sive, readily opemteﬁ’ by unskilled Werkmen
and Whmh shall ‘expel the tubing from the
formeror mandrel as fast as the same is corru-
gated. I aceamphsh this object by placing
- Smd tubing upon a mandrel, rigidly sustained

at one end and ot sufﬁclent length to accom- -

modate the necessary length of tubm ‘upon
the end of which mfmdrel is a wheel, the pe-
‘riphery of which constitutes one part of a die
or former, revolving upon an axis at an angle
to the axis of the mandrel, the counterpart of

which die ig’ another Wheel upon the end of |

an arm preferably above said mandrel, both of
which wheels revolve sunultaneou&ly and in
the same plane up on,preferably,parallel axes,

rotated by suitable shafting, connected by ge&r-

§ - Figo
‘10418 a detailed perspectwe view of the ends

Flg 6 is a section of the same.

to the plane oi said wheels and when the lat-
ter are brought together, so as to indent the

metal, and are then revolved they in turn re- 55

Volve the tube around the 111111(11‘61 grooving
the same spirally, and gradually forcmﬂ' it oft

'the mandrel.

My mventlon 18 more partwuhﬂy described

"as follows:

‘In the drawings, A represents the main
fmmework of the machine, or the standard

forming its support, to which T prefer to cast,

rlgldhf the arm A’, the part A being secured to

“a.table or bench by boltsor screws throu h the

flange ¢. In order to impart sufiicient str ngth

to the arm A’, and hold its outer end Secure]v ,-
in position ag&mqt upwwd pressure, 1 prefer |
to cast thereon therib ¢/, which likewise forms
a support for the JOUl‘ll%l -bearing B, which
may be secured thereto inany eonvenmnt mMan-
ner, but is preferably cast in one piece there-

| Wlth

Beneath the arm A’, and hzwmﬂ‘ its hori-
zontal axis parallel thereanth Iplace 2 Secon-
dary arm or mandrel, C, which is T oidly se-
cured to or cast in one plece withh 4 smmble

face-plate, (', secured by bolts to the frame

or Stmdmrd'A, which is likewise provided
with a face-plate having suitable grooves,

gunides, or flanges to hold sald plate C'in &

fixed position when adjusted. The two face-
plates named are secured to each other by
means of bolts ¢ ¢, and the plateC'is pmﬂded |
with slots ¢’ ¢, to permlt the same to be moved

| slightly up and. down, which movement is ac-

complished by means of a lever, D, pivoted
upon a bolt, d, secured rigidly to the frame or
standard A Saad lever being 1)1‘0?](16(1 with

an eecentrmy\ /, (more cleaﬂjy ‘shown in Fig. 9,)

adapted to work in a slot in the face- -plate C.
A stud, @, with a set-screw, &’, Fig. 1, is ad-

justed fo the face-plate C' in such 2 po&tmn -

as o limit the movement of the lever D, for
the purpose hereinafter shown. Onthe lower
end of the frame, forming a part of the plate
A, is a flange, ]] through which is projected
a Set SCrew, adapted to limit the downward

movemenﬁ of the plate C'.
It will be seen by reterence to I‘la 2 that

IOQO

ﬂ the axis of the arm A’ is not in the same ver-
tical plane with that of the mandrel C, but

stands at o slight angle thereto. Thrmwh the

center or XIS Of the arm A’ I run a Shaft «,

ing at the other endof the machine. Theaxis
of the tube, when placed upon the mandrel |
a}ud over the ﬁrst mentioned wheel, 1<5 oblxqﬂﬁ
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50 the face of the end of the mandrel C, the pins

e . 286,203

Figs. 1, 2, 3, and 4, and parallel therewith, in ]

- the same vertical plane, I run a like shaft, ¢,
~ through the arm or mandrel C. The ends re-

~ 8pectively of the arms A’ and C are cut at
5 right angles to the axis of thearm A’. Onthe
ends of the shafts «* ¢ are rigidly secured, so
as-to revolve therewith, respectively, wheels
It I, which I prefer to have fit closely against-
. the ends of said arms A’ C, in order to pre-
.10 vent any lateral movement. On the periph-
- ery of gaid wheels F' F" are formed, respect-

- 1vely, male and female dies, as clearly shown
1 the drawings, which are preferably milled,

- 1n order to prevent slipping upon the metal to
15 be corrugated thereby. The wheels I I re-
-~ volve in the directions shown by the arrows in
Fig. 4 by means of the crank G and the gear-
wheels g ¢’ ¢°, said gear-wheel ¢ being essential

. In order to revolve said shafting at a proper
20 speed and in the directions shown. Tt is ob-
vious that the wheels F F', when adjusted as
described, must revolve in the same vertical

* plane, and the construction mentioned is the

- Ppreferable one; but where it is necessary to
25 use a small mandrel, it may be found imprac-
. ticable to carry the shaft from one end.to the
other at the required angle to the axis of said
mandrel without protruding or running out of

- the same entirely, so that tubing could not be
30 placed thereon, in which event I prefer tobore
- the shaft-hole through said mandrel at as great
~an angle to its axis as possible without run-
ning out, and to place the wheel I’ upon said
~_shaft ¢’ In guch a manner as to automatically

35 adjust itself in its revolution to the face or bev- |

cled end of the mandrel C. ThisI accomplish
by extending said shaft ¢* somewhat beyond

- forming upon the same, as clearly shown in
40 the drawings, a partial ball next to the end of
said mandrel, and placing the wheel F loosely
upon said ball. Upon the outer end of said
shatt I rigidly secure an annular plate or disk,

- H, from the inner side of which I causetopro-
45 ject, preferably, four studs, & %, made long
enough to project partially through holes 7' 7/
through the wheel F'.- Upon said studs or
‘pins k h, 1 place spiral springs A* A% which
serve to hold the wheel I constantly against

h h serving to revolve said wheel, which it is

~ obvious must move constantly in a plane at an
angle oblique to its axis. | o

| To avoid a variation in the corrugation of

55 the tube as it 1s run off the mandrel, I secure

to the end of said mandrel by screws k, or by

any other suitable means, a lip, K, Figs. 4 and

8, of the same size as said mandrel, and pro-

- Jecting outwardly therefrom a sufficient dis- |

60 tance to afford a support to said tubing until
- thesame has passed out from between the dies.
The mandrel C may be varied in diameter to

corréspond to different-sized tubing by placing |

thereon hollow sleeves, as shown in Fig. 5, of
65 the required diameter, a cross-section of which,

presenting the figure of a crescent, is shown
in Fig. 6. - |

The operation.of my improved spiral corru-
gating -machine is as follows: The tube, of
which an example isshown in Fig. 11, is placed
upon the mandrel C, which has been previ-

ously lowered from the arm A’ sufficiently

therefor by means of the lever D. A reversal

‘of said lever raises said mandrel, so as to bring
“the wheels F F’ in contact with the metal be-

tweéen, thereby forming an indentation of said
metal between said dies at the point L, Fig.

70ﬂ

75

11, care being taken to so adjust the set-screw

d’ that said dies may not be brought together

with such force astocut the metal. -The han-

dle G 1s then turned, and the wheels F F, re-

volving in the direction shown in Fig. 4, rotate

the tube between them in the direction shown

by the arrow on said tube, and the plane of

revolution of said dies, being at an angle to

the axis upon which said tube revolves, grooves
or corrugates the same in a spiral form, and

. 1n doing 80 mecessarily removes it from. the

mandrel, upon which another may then be
placed and the operation repeated. It is ob-

vious that the relative pitch of this spiral

35

Q0O

is governed by the angle at which the wheels | .

F IV are placed to the axis of the mandrel.

To vary this angle the mandrel may be se-

cured to the frame or standard A by means of

‘bolts working in curved slots upon the shoul-
‘der of the mandrel, in a manner which would
readily suggest itself to any skilled mechanie,

whereby sald mandrel could be adjusted to
any required angle; or the sleeves above men-

tioned may be bored at suitable angles, as in-
dicated in dotted lines in Fig. 5, and by using

different sets of sleeves any required pitch may

‘be obtained for the corrugation.
the end of the mandrel C, as shown in Fig. 10, |

It is apparent that by reversing the @ngle

of the wheels I I and a movement of the gear-

ing a left-hand spiral may be run upon the
tube, while the shape of the corrugations may

-,

be varied at will by varying the form of the

dies.

Having thus described my invention, what T

claim, and desire to secure by Letters Patent,
Is— o o

1. In a machine for spirally eorrugating
metal tubes, the combination of a standard
with arms projecting therefrom, one of said
arms forming & mandrel, and the two consti-

tuting bearings through which shafts are run,

on the outer ends of which are placed revolv-

Ing dies the plane of revolution of which is
oblique to the axis of said mandrel, and the
whole being so adjusted as to turn said tubing

95

100

105

ITO

115

120 -

upon the mandrel and spirally corrugate the -

same, substantially as deseribed.
2. A machine for spirally corrugating metal
tubes, consisting, essentially, of rotating male

and female dies revolving in the same plane,
a mandrel for supporting said tubing, the axis

of which is oblique to the plane of revolution
of said wheels, and a lever and eccentric or its
equivalent for separating and pressing said
dies together, for the uses and purposes sub-
stantially as described. -

125

I30

3. A machine for spirally corrugating metal
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: ntubes consisting, essleliltlallyJL of rotating male
~and fem&le dies, adapted to revolve in the same
plane, a man drel for supporting said tubing

10

‘the axis of which is oblique to the plane of rev-

olution of said wheels, and adjustable sleeves
for enlarging the diameter of said mandrel,
substantmlly as described.

4. In a machine for spirally carrum*atmﬂ*

‘metal tubes, the combination of male and fe-

male dies, adapted torevolvein the sameplane,
1) smtable mandrel the axis of whichis-oblique -
to said plane of revolution, and shafting for

——

revolvmﬂ' said Wheels one of which is prov ided
with a ball- shaped be&rmg for the axis of its
wheel, and a plate with rigid pins projécting 15
into holes mear the periphery of said wheel,
and spiral springs for holding the latter in a
like plane with its fellow, Sllet‘lDtlﬂ;]ly as de-
Scrlbed

FRANK R. GROUT.

ertneases.
- D. H. FLTTCHER
- W. G. RAINEY.
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