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HERBERTs. HUMPHREY, OF KALAMAzoo, MICHIGAN. 
coL-wiNDING MACHINE, 

1,165 779. 

... To all whom it may concern.' .. . Be-it known that, HERBERT. S. HuM 
PHREY, a citizen of the United States, resid ing at Kalamazoo, Michigan, have invented certain new and useful Improvements in 
Coil-Winding Machines, of which the fol 
lowing is a specification. . ... This invention relates to improvements in 
coil winding machines. 

Jo 
My improvements are especially designed 

by me for use in the manufacture of coils 
for water heaters, and I have shown my im 
provements embodied in a machine for that 
be readily adapted or embodied in a machine for forming tubular coils for various pur 
poses. . . . The main objects of this invention are: 
First, to provide an improved coil winding 
machine by means of which tubular coils i may be rapidly and accurately produced. 
Second, to provide an improved coil wind 
ing machine by means of which double heli cally coiled tubular coils may be effectively 

25 

- 80 

produced. Third, to provide an improved 
coil winding machine which is of large ca pacity and may be successfully operated by 
an unskilled workman. Fourth, to provide an improved coil winding machine which is 
simple in structure and at the same time 
very durable. . . . . . . Further objects, and objects relating to 
structural details, will definitely appear from 

35 . . . by the devices, and means described in the 
the detailed description to follow. I accomplish the objects of my invention 
following specification. The invention is clearly defined and point- h - tion 6 is secured to the shaft 4, while the sec 
led out in the claims. , 

40 

in the acompanying drawing 
part of this specification, in which: 

45. 

A structure which is a preferred embodi. 
: ment of my invention is clearly illustrated - g, drawing forming a 

Figure I is a detailplan view of a struc 
ture embodying the features of my inven 
tion, the frame and driving connections being shown mainly in conventional form. Fig. II is a detail side, elevation looking from the 

... left of Fig. I. Fig...III is a detail vertical 
50 

section taken on a line corresponding to line 4-4 of Fig. I, showing details of the pipe. 

55 

section taken on a line corresponding to line 
3-3 of Fig. I. Fig. IV is a detail vertical 

straightening feed rollers. Fig. Wis an en 
larged detail vertical section on a line corre. 

Specificatioi of Letters attent. Patented Dec.28, 1915. 
Application filed May 31, 1918, Sérial No. 771,057. 

is a detail plan view showing a form for 
sponding to line 5-5 of Fig. IV. Fig. VI 
producing cylindrical coils as distinguished 
from helical coils. Fig. VII is detail ver tical Section on a line corresponding to line --7 of Fig. V. Fig. VIII is an enlarged 
detail perspective of the pipe clamp. Fig. 
iX is a detail vertical section on a line cor 
responding to line 9-9 of Fig. VI, showing 
a pipe or tube secured by the clamp and also showing the operative relation of the man 
drel and form. Fig. X is an end view of 
the pipe or tube with the mandrel therein. Fig. X1 is an enlarged detail section through 
the feed Screw, on a line corresponding to 
line 11-11 of Fig. VI. Fig. XIi is a verti 
cal section corresponding to that of Fig. IX, 
showing a modified form of mandrel, the modification being in the shape of the end 
of the mandrel. Fig. XIII is a similar ver tical section showing a further modification 
of the mandrel. In the drawing similar reference charac 
tel's refer to similar parts throughout the 
Several views, and the sectional views are 
taken looking in the direction of the little 
all'OWS at the ends of the section lines. Referring to the drawing, the frame 1 is 
provided. With a way 2 for the carriage 3. 
The driving shaft 4 is supported in suitable 
bearings on the frame, while the carriage 3 is provided with a shaft or spindle 5 in axial 
alinement with the shaft 4. - The form shown in Fig. I is especially de 
signed for use in the manufacture of double helically coiled coils. The form comprises 
a pair of opposed conical sections 6 and 7 having spiral grooves 8 therein. The sec 
tion is mounted on the shaft or spindle 5. 
The shaft. 5, when the sections are brought 
end to end, as shown, is adapted to extend into the section 6, thus assisting in support. 
sing and alining the sections. The carriage 3 
is adjustably secured on its way by means of 
the clamp 9. The carriage and ways are 
shown in conventional form only as their 
details form no part of this invention. The shaft 4 is provided with pulleys 10, 11 and 
12, all fixed to rotate therewith. The man 
drel 13 is supported by the rod 14 which is pivoted at 15 at the rear of the form. This röd is disposed so that the end of the man 
drel is supported at the point where the pipe 
bends as it is wrapped around the form. The 
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mandrel is provided with a spherical end 16 
in the preferred construction, and this is 

O 

15 

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 objectionable degree. Where a shorter 
rod 17 is use 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 pull ley 11 on the shaft 4. 
The rod 17 is provided with a yoke 21 

which is connected by means of the pivots22 
to the half-nut 23, the nut being adapted to 
coact with the rear side of the screw so that 

20 when the rod is drawn forward the nut en gages and when the rod is pushed back the 
nut is disengaged. The yoke is of advantage 
for two purposes: First, it permits the ready 

25 

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, 

here the long rod 14 is used, it is of ad 
- vantage to provide the same with a support 30 
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34 on the stud so that by swinging the eccen 
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: straightening device consisting 

ing tube 24 into which the pipe telescopes. This effectively prevents bending or flexing 
of the mandrel rod and the pipe 25. Rests 
26 and 27 are also provided to assist in sup 
porting the rod. It will be observed, that, in 
the structure illustrated, the rod is support 
ed substantially tangentially to the form. 
The form 28, shown in Figs. VI and VIII, is cylindrical, and provided with a spiral 

groove 29, and is used when it is desired to 
form cylindrical coils as distinguished from 
helical coils. The pipe 25 to be coiled, is 
secured to the form by means of the clamp 
shown in detail in Fig. VIII, 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 
tric the clamp is forced down upon the pipe as shown in Fig. IX. 

In setting the machine, the clamp is en gaged on the pipe, directly over the end of 
the mandrel. Suitable means for stopping 
and starting the form shaft are provided. 
The pipe is straightened and fed from the 

mandrel onto the supporting rod 14 by. a 
of sets of grooved rollers 35 and 36, the rollers 35 be 
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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 the 

gears 40 to the shaft 37. The shaft 37 is ad 
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 

1,165,779 

lever 44. Between the sets of grooved rollers 
35 and 36 is a 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 mandrel supporting rod 
14. The end of the tube is then secured to 
the form by means of the clamp described 
and the form rotated, which winds the pipe about the form, the grooves serving to guide 
and position the coils, the operator assisting 
in guiding the mandrel. Where a compara 
tively long rod is used, the screw 18 is not necessary to satisfactory operation. It is, 
however, very desirable where the short mandrel supporting rod is used. 
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In the modification shown in Fig. XII, 
the mandrel 47 is provided with a curved 
end 4S, is curvature being such that it 
forms th: :". of a circle concentric with the 
curve of the form. The mandrel having the 
spherical end is, however, preferred, as it is 
n}{n}'e Pasily produced and may be used on a 
it is of any diameter. The mandrel has a 

85 

90 sliding fit within the tube or pipe and in 
if desired to make it slip freely within the tube 
In the modification shown in Fig. XIII, a a spherical mandrel 49 is shown. 
By means of my improved machine, I am 

able to produce coils very rapidly and the 

practice soap or other material may be used 

95 

machine may be operated by unskilled work 
men. It has been quite common practice to 
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 
coils and cleaning the coils with consider 
able care, as, if any sand is left within the 
coil used for a water heater, it forms the 
nucleus for a deposit of lime and sediment and is highly objectionable. By means of 
my improvements, I am able to produce very 
uniform coils and also very rapidly and eco nomically. 
I have illustrated various parts largely in 

conventional form as such parts are not im 
portant to an understanding of my inven 
tion and may be designed as conditions or 
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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. 
While various modifications other than 

those I have illustrated and described are 120 
possible, I do not undertake to describe such 
various modifications or changes, as I believe 
the disclosure made is sufficient for a clear 
understanding of my invention. I desire, 
however, to be understood as claiming, my improvements specifically in the form illus 
trated as well as broadly within the scope of the appended claims. 

... Having thus described my invention, what 

125. 

13) . 

  



ters Patent is: 

O 

5 

lié5,779 

I claim as new and desire to secure by Let 
1. 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 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 coöperating 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 
curved 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 pped in substantially 
the yertical planeo 

20 
the form axis, and a 

clamp on the form section on the driving 
shaft for securing the end of the pipe. 
thereto. 

25 a driving shaft on which one of the said sec 

2. In a coil forming machine, the combi 
hation of a form consprising opposed con 
ical sections having spiral grooves therein, 
tions is mounted, a carriage provided with 

30 

35. 

a shaft for the other section whereby the 
sections may be separated or brought end 
to end into coöperating relation, a mandrel 
having a curved end, said mandrei having 
a sliding fit within the pipe to be coiled, a mandrel supporting rod adapted to receive 
the pipe, supporte 
the end of the mandrel is supported in sub 
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. - - Y 3. In a coil forming machine, the combi nation of a form comprising opposed coni 

5 
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bal sections having spiral grooves therein, 
a driving shaft on which one of the said, 'sections is mounted, a carriage provided 
with a shaft for the other section whereby 
the sections may be separated or brought 
end to end into coöperating relation, the 
shaft on said carriage extending into the 
form section on the driving shaft when the 
sections are brought together, a mandrel, 
and a mandrel supporting 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 
sections is mounted, a carriage provided 
with a shaft for the other section whereby 
the sections may be separated or brought 
end to end into coöperating relation, a man 
rel, and a mandrel supporting rod adapted 

to receive the pipe. . . 5. In a coil forming machine, the combi 
nation of a spirally grooved rotatable form, . 
a mandrel having a spherically curved end, 

at its rear end so that. 

said mandrel having a sliding fit within the 
pipe to be coiled, a mandrel supporting rod, adapted to receive the pipe, disposed tan 
gentially of the form and pivotally sup 
ported at its rear end so that the end of 70 
the mandrel is supported to be moved. Sub 
stantially in an axial plane of the form, and 
a clamp on the form for securing the end of 
the pipe thereto. 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 a coil forming machine, the combi 
nation of a rotatable form member, a rigid 

80 

85. 
mandrel having a spherically curved end, 
Said mandrel having a sliding fit within the 
pipe to be coiled, means for supporting said . 
form longitudinally thereof with its end 
substantial 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 
mandrel having a curved end, means for. 
Supporting Said mandrel so that it may be 

mandrel so that it may be moved above the 90 . 
in the vertical plane of the 

95. 

moved longitudinally of the form with its 
end substantially at the point the pipe is 
curved as it is ERE upon the form, and 
means for securing the end of the pipe to the 
form member. 

100 

9. In a coil forming machine, the combi 
nation of a rotatable form member, and a 
rigid mandrel, having a curved end, said mandrel having a sliding fit within the pipe to be coiled and being supported to support 
the walls of the pipe as the same is drawn 
froni the mandrei and coiled about the form 
by the rotation of the form. 19. In a coil forming machine, the combi 

05 

0. 

natioh of a rotatable form member, and a . . 
rigid mandrel having a curved end, said 
mandrel having a sliding fit within the pipe to be coiledad being supported to support 
the walls of the pipe as the same is drawn 

115 

from the mandrel and coiled about the form. 11. In a coil forming machine, the combi- . 
nation of a rotatable form member, a rigid 
mandrel, and a mandrel supporting rod 
adapted to receive the pipe, said rod being 
Supported for longitudinal movement to per 

120 

mit the withdrawal of the mandrel from 
the end of the pipe thereby permitting the 

, forming of a coil with a straight end. 
12. in a coil forming 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 that its end 

125. 
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is substantially at the point the pipe is 
curved as it is wrapped about said form. 

10 

15 

13. In a structure of the class described, 
the combination with a rotatable form mem 
ber, a mandrel, 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. 

14. 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 

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

1,165,779 

rollers and onto the mandrel supporting rod, 
and rests for said 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 comprisin 
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. . 

17. In a coil forming machine, the combi 
nation of a mandrel and a pipe straighten 
ing device comprising feed rollers and a 
tube through which the pipe is delivered by 
said feed rollers, the straightening device 
being adapted to deliver the pipe onto the 
mandrel. " . . . . . ) 

In witness whereof, I have hereunto set 
my hand and seal in the presence of two witnesses. 

- HERBERTS, HUMPHREY. L. s.) Witnesses: . 
M. PHINA WooDRUFF, 
ANNIE PARRY. 
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