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; To'a_ll'who
N -“Be-it known that
PHREY, &' citizen of the

. Coil-Winding
. lowing isa specification.
"~ This invention relates to
L coil winding machines.

10

TATES PATENT CFFICE.

.~ AERBERT ‘s.'ﬁmfﬁmmé, OF KALAMAZOO, MICHIGAN. -

TR " GOTL-WINDING MACHINE.

it may CONCern’ .
-1; HIERBERT |, HoM-
United States, resid-
at Kalamazoo, Michigan, have invente
‘and useful I provements n
Machines, © which the fol-

ing

certain 'new

improverments in
My improvements are especially designed
by me. for use in the anufacture of coils
for -water heaters, and I have shown my im-

pro"vements embodied in a machine for that

15

ing machine by

25

" coil winding

‘purpose.' M improvements'muy, however,
be readily adapted or embodied’in 2 machine
for forming tubular coils for various pur-
poses. RN e e
" The main objects of this invention are:
Fitst, to’ provide an. improved coil winding
machine by means of which tubular coils
rapidly “and accurately produced.
provide an improved coil wind-
> by means of which double heli-
cally coiled tubular colls may be effectively
produced. " Third, to provide an improved:
machine which is

Second, to

pacity and may 1
an unskilled workman. Fourth, to provide

" "an improved coil Wmdmg“ma’chine which 18
- 80 - and.

.ed out in the claims.
40' ¢ i E B .
. ment of MY invention is
‘in the  accomp:
okt of this speci

.. s a-detail side. elevation
" 1eft of Fig. L i

50

' the detailed deseription to follow..

86

© . by the devices
. following spgciﬁcation.

simple. In structure an
very durable. L
Further objects,

at- the same: time

and objects relating to

© ‘structural details, will definitely appear from

"I ‘accomplish the objects of my mventibn

is clearly aeﬁned’zmd point-

The invention

. A structure which'is 2 prefem‘e& embodi-

iy on is ¢ early illustrated
nying, drawing - frmiing 2
ation, in v St
. detail 'planf\iié\fv'df n struc-

‘Ygure I 18

-,ﬁnﬂe;’meodyiﬁg}the' features of my inven-

tion, the frame and dt'wing,'connectidns being
shown mainly in»c'onventional form. Fig. 11
' looking from the

Fig. 11 is 2 detail vertical
on a line corresponding to line

1, Fig IVisa detail vertical

section taken
f-Fig.

“section taken on a Tine corresponding to line

8

v 4 of Fig-: 1, showing details of the pipe.
straightening {eed rollers. . Fig. V is'an en-
larged detail vertical section on 2 line corre-

TS .

Speciﬁca‘cioﬂ of Letters Fatent.

. showing 2

of_large\ca—i taken looking in the

‘e successfully operated by .

and means deSCI‘ibed in the - helically coiled coils.

‘tion T is mounted on the shaft or

* into the section
/ing and alining

384 is disposed so that

Patented Dec. 28, 1915.

sponding to line 55 of Fig. IV. Fig. V1
is a detail plan view showing a form for
producing cylindrical coils as distingtished
fyom helical colls. Fig. VI1isy detail ver-
tical section on & line corvesponding to line
77 of Fig. VI Fig. VIII is an enlarged

_detail perspective of the pipe clamp: Fig.
e ) : . ,
IX is a detail vertical section on 2

line cor-
responding to line 9—9 of Fig. VI, showing
a pipe or tube secured by the clamp and also’
chowing the operative Selation of the man-
drel and form. ¥ig. ¥ is an end view 0
the pipe or tube with the mandrel therein.
Tig. XIisan entarged detail section through
the feed screw, on a line corresponding’ to
tine 11—11 of ¥ig. vi. Fig. XIlisa verti-
cal section corresponding to that of Fig. IX;
: modified form of mandrel, the
modification being in. the shape of the end
of the mandrel. Fig. XII11s o similar ver-
tical section showing 2 further modification
of the mandrel. AU

In the drawing similar reference charac-
ters refer to similar parts throughout the
several views, snd the sectional views are
direction of the little
arrows at the ends of the section lines.

Referring to the drawing, the frame 118
provided with"a way 9 for the carriage 3
The driving shaft 4 18 supported in suitable
bearings on the frame, while the carriage 3
is provided with a-shait or spindle 5 in axial
alinement with the shaft 4. '

The form shown in Fig. T is especially de-
signed for use in the manufacture of double
The form comprises
5 pair-of opposed conical sections 6 and .7
having spiral grooves 8 therein. ‘the seC-
tion 6 s secured to the shaft 4, while the'sec- .

spindie 5.

5, when the gections are brought
as shown, is adapted to extend
6, thus assisting in support- -
the sections.. The carriage 3.
ig adjustably secured on its way by means o
the clamp 9. The carriage and  ways are
shown in conventional form. only .as their
details form 1o part of this invention. he
chatt 4 is provided with pulleys 10, 11 and.
192, all fixed to rotate therewith. :
drel 13 is supported by the rod 14
voted at 15 at the rear of the form. This
the end of the man-
where the B%pe

the form. The

The shaft
end to end,

drel is supported at the point
bends as 1t 18 Wr‘a‘ppe‘d around
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..Yantage to

This effectively

.26 and 27 are I
porting the rod. It will be observed, that, in

‘helical coils,

2

mandrel is provided with » spherical end 16
in’ the - preferreq construction, and thig ig
found to effectively support the walls of -the

tube so that they do not collapse as the tube
or pipe is wrapped about the form,

In the embodiment shown in Fig. I the

rod 14 is of such length that the position of
the mandrel relative to the form is not varied
In an objectionalle degree. Where o shorter
rod 17 is used as in the embodiment shown
in Fig. VI, a feed screw 18 is provided. This
feed screw is supported in suitable bearings

19 and is connected by the belt 20 to the pul-

ley 11 on the shaft 4.

The rod 17 is provided with a yoke 21
which is connected by means of the pivots 22
to the half-nut 23, the nut being adapted to

‘coact with the regr side of the screw so that

when the rod is drawn forward the nut en-
gages and when the rod is bushed back the
nut is disengaged. The yoke is of advantage
for two purposes: First, it permits the ready
disengaging of the nut from the screw, and,
further, it permits the mandrel being with-
drawn from the end of the tube forming the
coil, so that ‘coils may be formed with
straight ends, _ :

Wﬁe‘re the 1oug rod 14 is useq, it is of ad-
provide the same with g support-
Ing tube 24 into which the pipe telescopes.
prevents bending or flexing
rod and the pipe 25. Rests
assist in sup-

of the mandrel
also provided to

the structure illustrated, the yod is support-
ed substantially tangentially to the form.
The form 28, shown in F 1gs. VI and VIII,
1s cylindrical, and provided with g spiral
groove 29, and is used when it is desived to
form cylindrical coils as distinguished from
The pipe 25 to be coiled, is
secured to the form by means of the clamp
shown in detail in Fig. VIIT, consisting of
the clamp member 30 mounted on the stud
31, and held yieldingly upward by means of
the spring 32, The eccentric 33 is pivoted at
so that by swinging the eccen-
tric the clamp is forced down upon the pipe
as shown in Fig, IX, :
JIn setting the machine, the clamp 15 en-
gaged on the pipe, directly over the end ¢f
the mandrel. ~Suitable means for stopping
and starting the form shaft are provi({)ed.
he pipe is straightened and fed from the
mandrel ‘onto the supporting rod' 14 by. a

. :straightening device consisting of sets of

- grooved rollers 35

60

(1]

and 36, the rollers 35 be-
ing the driven or feed rollers, the shaft 37
being connected by the belt 38 to the pulley
12 on the shaft 4.

- The roller shaft 39 is connected by ghe
gears 40 to the shaft

Justed by means of the screws 41. The clutch
42 is provided for the pulley 43 for the belt

38, the clutch being actuated by means of the -

37. The shaft 37 18'ad-

1,165,779

lever 44. Between the sets of grooved rollers
35 and 86 is g straightening tube 45 which is
Supported by a rod 46 at its front end. The

tube or pipe'to be straightened is introduced

between the rollers 35 and is fed :thereby
through the tube 45 and the rollers 36, and
if desired, onto the mandre] supporting rod
14 The end of the tube Is then secured to
the form by means of the clamp described
and the form vetated, which winds the pipe
about the formy, the grooves serving to guide
and-position the coils, the operator assisting
in guiding the mandre], Where a compara-
tively long rod is used, the screw 18 is not

necessary to satisfactory operation. It is,
howerver, very desirable where the short

mandrel'supporting rod is used.

70

75

80

In the modification shown in Fig. XI1I, -

the mandrel 47 is provided with a curved
end 48, ‘L. curvature being such that it
forms the s of g circle concentric with the
curve of the form. The mandrel having the
spherical end is, however, preferred, as’it is
more easily produced and
fivie of any diameter, - The mandrel has a

if desired to make it
tube _ »
In the modification shown in Fig. XTIT, a
a spherical mandrel 49 ;g shown. - :
By means ot my improved machine, I am
able to produce coils very rapidly and the
machine may be operated
mnen. It has been quite common practice to

slip freely within the

fill the pipe with sand in order to support -

the walls, as it is wound upon the forms.
This entails a great deal of labor and ne.
cessitates the rattling of the sand from the
cotls and cleaning t. e coils with consider-
able care, as, i
coil used for a water heater,
nucleus for a deposit of lime
and is highly objectionable,
my improvements, I am able to
uniform coils and also very rapidly and eco-
tomically, K

I have illustrated various puits largely in
conventional form as such parts are not im-
portant to an understandirig of my
tion and may be designed as conditions or

it forms the

By means of

may be used on g’

sliding fit within the tube or pipe and in - -
‘Practice soap or other materia] may be used -

if any sand is left within ‘the -
and sediment -

roduce very"

inven-.

85

90

95 -

by unskilled work: < -
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taste may dictate. I have illustrated and de-

scribed my improvements in a form in which
I have embodied them in practice, ‘

ile various modifications other than
those I have illustrated and described are

possible, I do not undertake to describe such
various modifications or changes, as I believe - -

the disclosure made is sufficient

understanding of my invention. I desire,

however, to be understood as claiming my .

'mprovements specifically in the form illus-
trated as well ag broadly within the scope of
the appended claims. . . .
Having thus described my invention, what

for a clear-
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T claim as new and desire to secure by Let-

ters ‘Patent is:
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1. In a coil forming machine, the combi-
nation of a form’ comprising opposed conl-
cal sections having spiral grooves therein,

. 4 driving shaft on which one of the said sec-

tions is mounted, a-carriage provided with
a shaft for the other section whereby the
sections may be separated or brought end to
end into cooperating relation, the shaft on
said carriage extending into the form _sec-
tion on the driving shaft when the sections
are brought together; a mandrel having a

¢yrved end, said mandrel having a sliding.

fit within the pipe to be coiled, a mandrel

supporting rod adapted to receive the pipe,
supported at its rear end so that the end of .
_ the mandrel is sup

orted in substantially
the form axis, and a
section. on the driving

the vertical plane o
clamp on the form
shaft’ for securing.

- 2. In a coil ‘v,fv()rmix‘lg‘ﬁ_ia-chiné, the combi-
tation of a form comprising opposed con-
ical sections having spiral grooves therein,

a driving shaft on which one of the said sec--

_tions is mounted, a carriage: provided with

30

36

o shaft for the other section whereby the
sections may be separated, or brought end
to end into codperating relation, & mandrel

.

having a curved end, said mandrel having

a sliding fit within the pipe to be coiled, 2
mandre] supporting rod adapted to.receive
the pipe, supporte

stantially the vertical

plane of the form
axis, and a clamp on

the form section on

 the driving shaft for securing the end of

" 40

‘the pipe thereto.

3. In a coil forming machine, the combi-

" pation of a form comprising opposed coni-

45

55

. 60

85

gections 1s mounted;

kal sections having spiral
& driving shaft on_which op s
\sections 1s mounted, a carriage provided

grooves therein,

with a shaft for the other section whereby.

the sections may be separated or brought
end to end into.cobperating’ relation, the

chaft on said: carriage extending into -the .
_$orm section on the driving shaft

_ when the
sections are brought together, 2 mandrel,

and a-mandrel sapporting rod adapted to

- receive the pipe.

4. In a coil forming machine, the combi-

nation of a form comprising opposed coni-

cal sections having spiral grooves therein,
a driving shaft on which one of the said
a carriage provided
with a shaft for the other section whereby
the sections may be separated or brought

end to end into codperafing relation, a man-,
drel, and a mandrel supporting rod adapted

to receive. the pipe. o ,
5 Tu a coil forming machine, the combi-

nation of a spirally-grooved rotatable form,..

a2 mandrel having a spherically curved end,

gentially of the

‘stantially in

the e_;l}d Qﬁ the pipe.

- sibstantiall

at its rear end so that.
‘the end of the mandrel is supported in sub-

one ‘of the said. - 3
- fromi‘the mapidrel and

-nation of a rotatable

said mandrel having a sliding fit within the
pipe to be coiled,

a mandrel supporting rod.

8 R

adapted to receive the pipe, disposed tan- o

form and pivotally sup-
ported at its rear end so that the end of

70 .

the mandrel is supported to be moved.sub-

an axial plane of the form, and

a clamp on the form for securing the end of I

the pipe thersto. -

6. In a coil forming machine, the combi-

nation of a rotatable form, a rigid mandrel,
“a mandrel supporting rod adapted to receive
the pipe disposed tangentially of the form

and pivotally supported at its rear end so,

that the end of the mandrel is supported to

be moved substantially in an axial plane of

the form, and a clamp on the form for secur-
.ing the end of the pipe thereto. '

7. In 2 coil forming: machine,
pation of a rotatable form member, a rigid

.80

the combi-, -
A 85 sil
mandrel . having a spherically curved end, >

said mandrel having a sliding fit within the -

pipe to be coiled, means

form longitudinally - thereof with its - end
axis of the form, and means for securing the
end of the pipe to the form member.

© 8, In a coil forming machine, the combi-
nation of a rotatable form member, a rigid
mendrel having

supporting said mandrel so that it may be

a curved end, means for

oiled, for supporting said - .
“mandrel so that.it may be moved above the .

90 e

in the vertical. plane of the '

95

moved longitudinally of the form with its ~

end substantially at the point the pipe i
curved as it is"'wrapped upon the form, an
means for securing the end of the pipe to the
form member. » : . -

d 100

9. In a coil fofming machine, the éombi- -

nation of 8 rotatable form member, ‘and a
rigid mandrel having a curved end, said
mandrel having & sliding {it within the pipe
to-be coiled and being supported to support
the walls of*the pipe as the same is drawn
coiled about the form
by the rotation of the form. .

10. In a coil forming machine, the combi-

105

110

natioh of a rotatable form:meinber, and a .-

rigid mandrel having a. curved

to be coiled and being supported to support
the walls of the pipe as the same is drawn

¢ ! end, said
mandrel having a sliding fit within the pipe -

115

from the mandrel and coiled about the form.
11. Tn a coil fo'rmin% machine, the combi-

> form member, a rigid
mandrel, and a mandrel supporting rod
adapted to receive the pipe, said rod being
su}éported for longitudinal movement to per-
mi
the end of the pipe thereby permitting the
forming of a coll with a straight end.

12. In a coil formin% machine, the combi-
nation of a rotatable form member; a rigid
mandrel, and a mandrel supporting rod
adapted to receive the pipe, said mandrel

being supported by said rod so_;;thaﬁ its end

120

the withdrawal of the mandrel from '

125

180
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is substantially at the point the pipe is
curved as-it is wrapped about said form.
13. In a structure of the class described,
the combination with a rotatable form mem-
ber, a mandvrel, a supporting rod for said
mandrel, said rod being pivotally mounted
at its rear end, a tube on said rod adapted to
receive the pipe, the mandrel and front end
of the rod projecting from said tube, and
rests for said supporting rod and tube.

4. In a structure of the class described,
the combination with a rotatable form mem-
ber, a mandrel, a supporting rod for said
mandrel, and a tube on said rod adapted to
receive the pipe, the mandrel and front end
of the rod projecting from said tube,

15. In a structure of the class described,
the combination of a mandrel, a supporting
rod for said mandrel, a tube on said rod, the
mandrel and front end of the rod projecting
from said tube, means for straightening a

‘pipe and delivering it onto said rod over said

- mandrel comprising pairs of spaced grooved

92§

feed rollers, a straightening tube arranged
between the pairs of feed rollers so that the
pipe is delivered therethrough by the feed

rollers and onto the mandrel supporting rod,

- and rests-for gaid supporting rod and tube.

16. In a structure of the class described,

the combination of a mandrel, a supporting

rod for said mandrel, means for straighten-
ing a pipe and delivering it onto said rod
over said mandrel
spaced grooved feed rollers, and a straight-
ening tube arranged between the pairs’ of
feed rollers so that the pipe is delivered

therethrough by the feed rollers and- onto.

the mandrel supporting rod. . A

17. In a coil forming machine, the combi-
nation of a mandrel and a pipe straighteri-
ing’ device comprising feed Tollers and g
tube through which. the pipe is delivered by
said feed rollers, the. straighténing device
being adapted to deliver the pipe onto the
mandrel. o SRR
* In witness whereof, I have hereunto set
my hand and seal in the presence of two
witnesses, '

Witnesses: :
M. Prina Woobrurr,
- ANNIE Pagry,

HERBERT 8. HUMPHREY, - [L. 8]

comprising pairs of
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