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Specification of Letters Patent.
Application fled August B, 1004. Serial No,219,608.

Patented ﬁ.pz‘il 3, 1908.

To wlil ze';hrm?{?;ﬁ- nULY CONCETI:
- Be it knownthat I, Epwin T. GREENFIELD,

a citizen of the United States, residing at

Monticello, county of Sullivan, and State. of

New York, have made a new and useful In- |

ventionin Machinesfor Forming Metal Tubes,
of which the following 1s a specification.

My invention is directed particularly to a
novel-machine for forming metal tubes by

rolling the same from a flat strip of metal,

such as iron; and it has for its objects, first, to
accomplish the formation of a tube from such
a strip by continuously feeding the same for-
ward and subjecting it to the action of form-
ing-roils in such manner that when the last
set of rolls has acted upon it a perfectly cy-
lindrical tube is formed, the action being con-
tinuous as successive strips are fed to the ma-
chine; second, to accomplish the formation
of a tube by thus continuously feeding for-
ward a strip of metal and to stmultaneously
successively automatically sever the com-

leted tube into- relatively short sectional
engths without discontinuing the continuous
forward movement of the strip and the com-

leted tube as they are fed forward and the
atter emerges from the machine; third, to
simultaneously accomplish the formation of
a tube from a strip of metal by continuousty

advancing it between successive sets of form-
ing-rolls and to secure to the face of the tube
~or embed therein a suppl

sutficient to effect the g

of brazing material
razing of a thread
wire therearound 1n the manner disclosed In
United States Patent No. 776,737, granted
to me on the 6th day of December, 1904;
fourth, to provide a machine for effecting

the result thus sought which shall be wholly
automatic 1n its operation and shall deliver

the completed tubes in relatively short sec-

tional lengths, the operation of the machine.

being continuous and the feeding of the ma-
terial and the delivery of the completed prod-

~uct such that tubing may thus be made at a

45

55

maximum rate of speed. N
My invention contemplates the formation

of tubes by a machine embracing two series
of tube-forming rolls, one set of the first se-

ries being provided with grooves and the
other corresponding set with concentric male
parts, the second series having corresponding
grooves in both faces and all so arranged that

‘the strip of metal as it advances between the

rolls is successively subjected to the rolling
action of the same and in such manner as to

give successive curvilinear effects, so that the | face of the tube an

el

| the bottom of the drawings.
lar enlarged side elevational view of the sec-

| connected

tube finally emerges from the last pair of rolls
in completed form with the edges abutting,
s0 as to constitute a seam on one side thereof.

It contemplatesalse the provision of means
whereby one or more grooves is or are cut in
the outer surface-of the tube and one or more

| brazing-wires securely embedded therein in

order that the tube as thus completed may be
utilized as a core for securing thereto a wire
thread by a brazing process in the manner
disclosed In prior applications and patents
heretofore granted to me, particularly as dis-
closed in my patent hereinbefore referred to
and United States Patent No. 727,128, grant-
ed May 5, 1903, - |

It contemplates also the combining of such
tube-forming machinery with an automatie
cutting mechanism so arranged as to travel
with and be driven forward by the com-
pleted tube during the time that successive

6o

70

75

relatively short sectional lengths thereof are

being cut off.

L

Yor a full

invention, such as will enable others skilled

1in the art to construct and use the machine

hereinafter described, reference is had to the
accompanyinf; drawings, the essential points
of novelty of my invention being particu-
larly pointed out in the claims at the end of

‘this specification. .

_Figure 1 1s a side elevational view of a com-
plete machine embodying all of the essential
parts of my invention, the electrical circuits
and switches and starting-box for the elec-
tric motor and ‘other electric controlling
parts of the apparatus being shown in dia-
erammatic view, the source of electrical en-

ergy for supplying current in said circuits not
" Fig. 2 1s a plan view of Fig. 1

being shown. .
as seen looking thereat from the top toward

the bottom of the drawings, the apparatus.

for cooling the rolls and the electrical circuits

beingiomitted in this view for the purpose of
i

avolding unnecessary complication of the
drawings. Fig. 3 is an enlarged side eleva-

-tional view of the feeding-rolls and the first

series of tube-forming rolls, together with the
interconnected gearing for effecting the op-
eration of said parts; and Fig. 41s a plan view
as seen looking at Fig. 3 from'the top toward

ond series of tube-forming rolls and the inter-
%earing for driving the same, the
means for forming Eroovas in the outer sur-

for feeding the brazing-

and clear understanding of'my |

30
35
;
95 :

100

108

Fig.51s a simi-

11O



wire thereto and securing the same therein
being also shown in this view. . Fig. 6 is a
plan view as seen looking at Fig. 5 'i%rom the
top toward the bottom of the drawings, the
reels, however, which support the brazing-
wire being added in this view. Fig. 7 is an

enlarged horizontal sectional view taken .

- through Fig. 5 on the line U U and as seen

10

looking thereat from the top toward the bot-
tom of the drawings. Fig. 8 is an enlarged
side elevational view of the mechanism
which effects the severing of the completed

- tubeintorelatively short sectional lengths, to-

€5

r{s

gether with the electric motor which drives
sald means and the car which carries the mo-
tor and all of said parts, the means for releas-
ing the gripping device which connects the
car to the tube as it is moved forward being

shown in dotted lines, one of the cylinders-

and piston which actuates the gripping de-

- vice and the floor of the car being shown in
sectional view taken on the broken line V'V,

25

‘thereat from left to right in the direction
. Fig. 10 is a similar transverse |
sectional view taken through Fic. 8 on the

30

Fig. 9, and as seen looking thereat from right
to%eft in the direction of the arrows. Fig. 9
18 & transverse sectional view taken through
the beams which support the entire machine
on the line W W, Fig. 8, and as seen lookin%

the afrows.

Iine X X and as seen looking thereat from
night to left, one of the cylinders and the pis-

ton which place the rotary cutters in contact .

- with the tube for severing the same into short

35

sectional lengths being shown in sectional
view.. Hig. 11 is a horizontal sectional view

taken through Fig. 8 onthe line Y Y and as

~-seen looking thereat from the top toward the

40

bottom of the drawings, a part also of the

‘mechanism which effects the automatie op-
eration of the electrically-controlled appara- |

~ tus and the delivery-tube which delivers the

50

55
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 seen looking

completed tubes being shown in plan view
in this figure. Fig. 12 is an enlarged sec-
tional view taken through the base of the ma-

chine at the extreme right-hand thereof and |
llustrating
mechanism which controls the admission of |
- the air to the cylinders and the pistons which

In elevational view the valve

effect the automatic operation of the sever-
ing of the tubes and the release of the air

‘therefrom, and Fig. 13 is a sectional view
taken on the line Z Z through Fig. 12 and as
thereat from righf to left in the
the arrows. Fig. 14 is a detail
elevational view of that portion of the ma-

direction o

chine which effects the embedding of the two
brazing-wires in the outer surface of the tube.
Fig. 15 1s a plan view illustrating the method
of successive operation by which a tube is
completed by the mechanism from a flat strip

of metal. Figs. 16 to 22, inclusive, are side
~elevationsal views of the rolls by which the

successive steps-illustrated in Fig. 1 are ac-

65 complhshed, the metal strip being illustrated

of -

and 2 a bed-plate secure

~disks 22 22, sustaine

| (See Fig. 7.)

817,056

In position between each pair of rolls. Fig.
23 1s an enlarged sectional view of the strip at
that portion of its movement.through the
machine where the brazing-wires are brought
into position in the grooves in the lateral

Taces thereof; and Fig. 24 is a similar view of

79

the completed tube with the brazing-wirese-

cured in place, -the horizontally - disposed
roove-cutting disks which embed the wires
eing shown in dotted lines in this view for

the purpose of illustrating more clearly their

operation. _ | . -
Referring now to the drawings in detail, in

all of which like numerals of reference repre-

sent like or equivalent parts wherever used,

| and first to Figs. 1 to 6, inclusive, 1 1 repre-

sent iron beams which support the machine,

face thereof, 3 being the legs supporting the

iron beams 1 1 at their opposite ends, said
legs being secured direc
‘bolts, as shown.

{jl

ly to the floor by

75

30

‘to the upper sur-

4 1s the main driwng-pulley, and 5 a belt

connecting the same with any
power. (Notshown.) 6 isa second driving-
pulley, connected by 4 belt 7 and an addi-

source of

Q0 .

tional pulley to the shaft which carries the

pulley 4.

*

8 8 are-mtergeared-féed-r-Olls bom'lected by

a sprocket-chain and sprocket-wheels to a
train of intermeshing gearing which drives
the first series of tube-forming rolls 99, 10 10,

11 11, and 12 12, the shaft of the pulley 6 be-

ing connected by similar intermeshing gear-

1Ing with a second set of tube-forming rolls-
1313,14 14,1515,16 16. All of said rolls are

95

100

iltustrated in enlarged view in Figs. 16 to 22,

inclusive, except the pair 16 16, which differ

from the pair 15 15 only in that the grooves

1n their faces are of smaller diameter.

105

1717 17 17 and 18 18 are supporting-rolls .
for supporting the strip after it has assumed

the conformation shown in Fig. 23 in order
that the grooves may be cut in the lateral

faces thereof and the brazing-wire fed into

said grooves. _ -
19 1s a hard-metal cylindrical disk secured
to a standard which in turn supports a pair

of horizontally - disposed groove - cutting
dp by sliding frames 20 20

IIO

115

and having adjustment-screws for varying
their pressure against the lateral faces of the

advancing curved strip, as clearly shown in
kig.14. -

21 21 21 _
the successive pairs of rolls for guiding the

‘are guideways located between

120

strip in the successive steps of its formation, -

the first two thereof being of semifunnel
shape and secured to the opposite sides of
the bed-plate by screws and provided with
movable cap - plates, the last guideway 21

125

being of cylindrical form and secured to the )
machine by laterally-disposed bolts 23 23 at =

a_point slightly in advance of the rolls 18.

130
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24 is a forming-mandrel of cylindrical
cross-section, of slichtly less diameter than
the grooves in the pairs of rolls 13 13 14 14,
and adapted to be located in said groove,

said mandrel being secured in position by &

cross-head 25 and bolts and nuts, as shown

in Figs. 5 and 6.

26 26 are V-shaped cutter-wheels located

between  the supporting -rolls 17 17, their

10

brazing-wire 28, carried by wire-supporting

20

25

20

35

40

view 1In Fig. 23.

function being to cut grooves In the outer
surface of the strip, as shown in enlarged

27 27 are curvilinear guideways for the
reels 29 29, supported on opposite sides of
the machine by standards 30 30. o

31 31 are toothed feeding -and indenting
rolls (shown in enlarged view Fig. 7) for
forcing the brazing-wire into the grooves as
the strip advances and for securing it therem
by indentation to the lateral edges of the
grooves.

32 represents the bottom of a car support-
ed by four wheels 33 33 33 33 upon rails se-
cured to the top of the beams 1 1, said rails

extending from the bed-plate 2 on the left to

the extreme right-hand end of the machine.

34 is an electric motor carried by stand-
ards secured to the floor of the car, and 35 1s
a pinion upon the shaft of the armature

thereof geared to a driving gear-wheel 36,
which 1n turn 1s secured to a short hollow
shaft 37 by set-screws 38 38 38, said shait
‘being journaled in journal-bearings 39 39,
“supported by standards secured to the floor

of the car. - | _

' 40 40 40 are three cylinders secured by
bolts directly to the face of the gear-wheel
36 and provided each with a piston 41 and a
pitman 42, connected at its free end to a le-

“ver 43, secured directly to one end of a rotary

shaft 44, journaled at its opposite ends in
Babbitt-metal bearings 45 45, secured 1n

- drilled openings in the hollow shaft 37.

47 47.

| 50

46 46 46 are arms secured to the opposite

ends-of the shaft 44 and carrying at their
free ends V-shaped steel cutter-wheels 47

48 is a strong spiral spring having one end

secured to one of the Babbitt-metal bearings

45 and the other to its corresponding shaft
44, its function being in each case to return

- its corresponding cutter to normal position.

55

49 49 49 are pipes each connected at one

end to its corresponding cylinder 40, their
other ends being connected through drilled

holes in the hollow shaft 37 running to a
groove 50 in one of the journal-bearings 39,

- said groove extending entirely around the
fo _ _

shaft. (See Fig. 11.) - .
51 51 are oil-holes in the shafts 44, and 52

‘represents screws for plugging up said holes,

53 53 being cotton-waste for gradually ad-
~ mitting the oil to the journal-bearings 45 45.

65

- 54 54 are air-cylinders, and 55 55 pistons

|

“the floor of the car. '

tion.

located therein and operatively connected by

piston-rods 56 56 with cranks 57 57 on the

opposite'end of a horizontally-disposed shaft

58, supported 1n journal-bearings secured to

59 59 are right and left hand screws on the
shaft 58, and 60 60 are right and left hand
half-nuts having the same pitch as the cor-
responding right and left hand screws 59.

61 61 61 are upwardly-extending stand-
ards integral with the half-nuts 60 and sup-
porting at their upper ends and on their in-
ner faces by bolts 62 62 semicylindrical
clutches 63 63, adapted to grip or clutch the
completed tube as it moves forward.

64 is an arm secured to one end of the

‘shaft 58 and provided at 1ts outer end with a

curvilinear groove-sector 65, to which is at-
tached a rope or cord 66, running over a pul-

| ley 67 and having its other end attached to a
lever 68, journaled upon a standard 69, car-

8

70

75

8o

ried beneath the car-floor, the short arm of

the lever 68 being attached at 1ts outer end to
a strong spiral spring 70, which in turn is se-
cured to the bottom of the car-floor, the func-
tion of said parts being to restore the clutches
63 63 to their normal or

71 represents cylindrical shells located
within the cylinders 54 and provided each
with a series of perforationsextending around
its center, said perforations being adapted to
admit air into grooves 72 in the inner faces of
the surrounding cylinders. -

73 73 are pipes connecting the grooves 72
in the cylinders 54 with the groove 50 in the

‘hollow shatt 37. |

74 1s a pipe running to the bottom of the
car, where it 1s connected to a flexible pipe 75,
which in turn 1s connected to a control-valve
76, operatively connected with a pipe 77, run-
ning to a source of air-supply. (Not shown.)

78 78 78 are three trolley-wires secured by

eyes 79 at one end to’a cross-bar between the

iron beams 1 1 and by turnbuckles 80 to a

similar cross-bar at the end of the machine.

1.

non-gripping posi-

935

100

105

11O

- 81.represents trolley-wheels supported by

trolley-arms, connected in turn to wires, as
shown, running to the fietd and armature of
the electric motor 34, carried by the car 32.
82 represents three wires running from the
trolley-wires to a controller or starting-box
83 and switch 84, connected in turn when

_closed by conductors 85 to a source of elec-

trical energy. (Not shown.)
86 1s a solenoid for effecting the operation

| of the control-valve 76, 88 being the valve
provided with an inlet-port 89, 90 being a: se-
ties of exhaust-ports. -

91 91 are conductors running from the

solenoid 86 to a switch 93, connected by con-

ductors 94 to the switch 84. _

92 is a pair of contact-points supported

upon. an imnsulating-board 87. .
95 and 96 are guiding-funnels for guiding

ST

130
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the completed tube as it advances, the for- | Fig. 19) between the rolls 9 9 to 12 '12?,' inclu-

mer earried by the car 32 for guiding it
through the clutches 63 63, and the latter
pivotaily supported upon the board 87.

97 1s a switch-opreating arm pivoted upon
a standard 98, and 99 1s a spring carried at

the free end of the switch-operating arm 97,
100 bemg a back-stop for the switch-operat- |

ing arn, said back-stop carrying also a guide-
roll for the completed tube.

101 1s a pmn carried by the switch-operat-
ing arm 97 and adapted to move in a slot in g

~second pivoted arm 102, supported by the

35

standard 98, 103 being a strong spiral spring
and 104 a contact-plate carried at the free
end of the arm 102 and adapted to contact
when moved in the direction of -the arrow,
Fig. 11, wath the two contact-points 92.
Referring again to Fig. 1, 105 is a water-
tank located beneath the machine, and 106 is
a force-pump operatively connected by a
pulley 107 and belt 108 with the power-driven
mechanism. 109 is a suction-pipe extending

from the tank 105 to the pump, and 110 an |

additional pipe running from the force-pump
to dpoints above the machine, where it is pro-
vided atmtervals with nozzles 111 111, adapt-

ed to supply cold water to the several sets of |

rolls 9 9 to 16 16, inclusive. 112 is a cord
one end of which 1s attached to the car 32 and
the other to a weight 114, 113 being a pulley
over which said cord passes, the function of
the cord and weight being to restore the car
to 1ts normal position when the clutch is re-
leased. o

Referring now to Figs. 15 to 22, inclusive,
the numerals 115 to 122 indicate upon the

- strip, as seen in Fig. 15, and between the rolls,

40

45

" 4 §

1

as seen 1 the other figures, the relative suc-
cessive steps by which the strip of metal is

successively curved as it Easses between the
1t emerges there-

several pairs of rolls unt
from as a completed tube at the pomnt 122.
The operation is as follows, referring first

to Figs. 1 to 7, inclusive, and Figs. 15 fo 24,

inclusive, In connection therewith. A flat

‘metal strip of the proper width and thickness

1s iserted by an attendant between the pair
of feed-rolls 8, and the source of power con-
necting the belt 5 with the driving-pulley 4
1s set iIn motion in the proper direction to
rotate the aforesaid feed-rolls and all of the

sets of tube-forming rolls in such manner as
to continuously advance the strip and the.

switches 84 and 93 closed, so as to connect the
motor 34 with the source of electrical energy

~ and the solenoid 86 therewith when the con-

tact 104 shall close the circuit at the contacts
92.  As the strip is advanced successively

6o through the first series of tube-forming rolis

65 tively until 1t has the

99 to 12 12, inclusive, 1t assumes the succes-
sive conformations shown in Figs. 15 to 19,
inclusive. In the successive steps indicated
by 116 to 119 it (the strip) is bent consecu-

sive, and passes at the same time through the

Sellliflmllel-Sh&Ped guideways 21 21. After
leaving the rolls 12 12 it passes through an-
other guideway 21 and between a pair of sup-

porting-rolls 17 17, where it is subjected to

the action of the two V-shaped cutter-wheels

26 26, which cut grooves in the lateral faces -
of the U-shaped strip in the manner shownin

Fig. 23. As it advances between a second

15

pair of supporting - rolls 17 17 the two

toothed wheels 31 31 are brought into contact

therewith and caused by reason of their saw-

tooth nature to continuously draw the two
brazing-wires 28 28 through the curvilinear

guideways27 27 from the reels 29 and force the’
grooves, at the same time in-
denting the lateral edges of the grooves in such

same into the

manner as to securely hold the wires within
the same. The U-shaﬁed strip and wires are
now advancing through another guideway 21
and pass between the supporting-rolls 18 to a
pair of horizontally-disposed groove-cutting
disks 22 22 (see Fig. 14) and in such manner
that the hard-metal cylindrical disk 19 acts
as a support for the inner edges of the strip
during the time that the disks 22 are cuttin

grooves on either side of the two inclose

‘wires 28, thereby additionally assuring the

union of the wires with the outer surface of
the strip. The strip is no dvancing to the

second series of tube-forming rolls, driven by

the belt 7, pulley 6,and interconnected gear-

of rolls 13 13 and around the for -man-
drel 24, all of these pairs of rolls in the second

series being provided with forming-grooves
n their surfaces, so that as the strip is ad-

vanced the u%perfedges thereof are turned
105

over the mandrel as it passes between the
rolls 13 13 and 14 14, (see Figs. 6, 20, and 21,)

the mandrel, however, not being shown in

position in Figs. 20 and 21. As it proceeds
between the rolls 15 15 the upper edges are

‘brought into contact with each other, and
finally as it emerges from the last pair of rolls
16 16 (see Fig. 2) the tube is given its finish-

ing shape with the two edges firmly abutting
against each other. These successive steps
are very clearly illustrated from 115 to 122,
inclusive, in Figs. 15 to 22 of the drawings,
upon the assumption, as above stated, that

30
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| wheels, where it passes between the first pair

I00

110

115

the forming-mandrel 24, which is illustrated

| in Figs. 5 and 6, is found in position in actual

use in Kigs. 20 and 21. Referring now to
Kigs. 8 to 13, inclusive, when taken in connec-

120

tion with Figs. 1 and 2, it will be seen that as

the tube advances it passes through a guide-
funnel 95, carried by the car, which directs it
between the two clutches 63 63 and advances
1t onward when the free end of the tube
finally comes into mechanical contact with
the spring 99 and operating-arm 97 of the
circuit-controller at the extreme end of the

U form (indicated In | machine, ultimately causing the contact 104

125
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to bridge the two electrical contacts 92, the |

switches 84 and 93 having been turned to
operative position and the arm of the con-
troller 83 rotated for the desired speed of the

motor 34 by way of the parallel conductors

85, wires 94, switch 93, wires 91, contacts 92
and 104 through the controlling-solenoid 86,
thus causing the core thereof to be lifted to
{tF upper position, so that the valve 88 is
ifte

under pressure from the pipe 77 by way of

the pipes 75 74 74 to the two cylinders 54

54, thus causing the pistons 55 in said cylin-

‘ders to be advanced, and hence through the

agency of the piston-rods 56 56 and cranks

57 57 the shaft 58 is rotated, and with it the

right and left hand serews 59 59. (See Fig. 9.)
Hence the two half-nuts 60 are advanced

toward each other, so. that the two halves of

the clutch 63 are ultimately brought into

firm frictional contact with the completed

tube, thus mechanically locking the car and

~the parts carried thereby to the moving tube,

so that as the latter advances the car will ad-
vance therewith. When the switch 84 was
closed and the controller-armrotated, current

- was conveyed from the source of electrical

30

energy through the conductors 82, controller
83, trolley-wires 79, and trolley-wheels 81 to
the -armature and field of the motor 34, so

that the armature thereof would continue to

rotate so long as said switch remains closed.

- As the pistons 55 advance in the cylinders

35

40

~ caping therefrom through the pipes 49 49 49

- 45

they ultimately pass the centers of the same, |

so that confined air behind them is allowed to
flow through the perforations in the inner

shells 71 71 and into the surrounding grooves

72 72, said alr passing forward through the
pipes 73 73 to the annular groove 50, which
surrounds the hollow shaft 37, ultimately es-

to the three cylinders 40 40 40 on the face of
the gear-wheel 36, thus causing the three pis-
tons 41 in _said cylinders to be advanced, and

hence the levers 43 connected thereto, by the.

- piston-rods 42°to be moved about their piv-

~ wheels 47 47 are brought firmly against the

55

oted supports until the V-shaped cutter-

tube and held in this position with sufficient
power to act continuously upon the same and

ultimately sever it, it being understood that

power 1s transmitted from the pinion 35 to
the gear-wheel 36, and hence to the rotary

shaft 37 and cutter-wheels carried thereby,

so that they will rotate continuously so long
as the armature rotates. In the meantime
the free end of the section of the tube which is

- being thus severed is advanced through the

50

65

guide-funnel 96, ultimately passing the end
of the switch-operating arm 97 a sufficient

distance to allow it (the tube) when cut off

to tilt said funnel-shaped guideway and de-
posit the tube upon a roller, (shown at the
rightof Fig. 11,) so that afterit isthussevered

1ts own weight causes it to be advanced and |

and the movable port 89 admits air

S

deposited upon a carrier, if preferred, or to be
removed by an attendant. As soon as the

severing action is effected and the tube is

thus deposited the spring 103 causes the

pivoted arm 102, and hence the contact 104
carried thereby and also the switch-operating
arm 97, to assume their normal positions, so

70

that the circuit is broken at the contacts 92,

and heénce the valve 88, controlled by the
solenold 86, which is now demagnetized,
drops to its normal position, so that the in-
flow of air is cut off from the pipe 77 and the
exhaust-ports 90 are open and all of the air

75

allowed to exhaust from the operative parts

of the apparatus. = Consequently the strong
spiral spring 70 (sce Fig. 8) causes the lever
68 to.be tilted about its fulerum and through
the agency of the rope or cord 66 and arm 64
to release the clutches 63. The strong spiral

springs 48 around the shafts 44 having been

put undeér tension restore the V-shaped cut-

| ter-wheels 47 to their normal positions,as

30

shown in Kigs. 9 and 10, and all of the parts
assume their normal or inoperative positions,

the action of the springs 70 and 48 tending’

also to aid in effecting a complete exhaust.

9o

The car after the clutch i1s thus released is -

{ returned to its starting-point through the -

agency of the cord 112 and weight 114. . As

tubing is thus continuously made the tube-

forming rolls necessarily become heated, and .

95

to overcome this trouble the water in the tank
105 1s continuously drawn into the force-

pump 106 and forced upward through the
pi{)e 110 and ultimately around the several
rolls irom the nozzles 111, said water return-
in,r:i again by the action of gravity to the tank.

1T 1t 1s desired to manufacture tubes of

100

shorter length than the greatest length per- -~

missible by this machine, it is only necessary
to disconnect the cord 112 from the weight
114 and move the car the desired distance to

_the right, after which the weight is again at-
tached. By thus varying the length of the

cord 112 tubes of any length within the lim-

1-1ts. between the bed—glate 2 and the guide-
e.. |

funnel 96 may be made.

When it is desired to oil the journal-bear-
ings of the shafts 44, it is only necessary to
remove the screws 52 and inject sufficient oil
into the oil-holes 51 to accomplish the result

1035
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XI5

sought. . Additional oiling inlets or holes are

shown in Figs. 8, 9, and 10 for oiling the jour-

nal-bearings of the hollow shaft 37 and the

half-nuts 60, the oiling-inlet for the shaft be-
ing provided with a screw-plug for closing
the same. T

I do not limit my invention to the especial

details of construction illustrated in the ac-
companying drawings and hereinbefore de-
scribed, as many of the features thereof may
be materially departed from and still come

120
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within the scope of.my claims hereinafter

Iﬂ&de;

Having thus described my invention, what

130



1 claim, and desire to secure by Letters Pat- |
~ent of the United States, 1s—

1. A machine for forming tubes from a

- strip of metal embracing tube-forming means

and means for forcing the strip continuously
forward therethrough; in combination with

‘means for cutting the completed tube into

- relatively short lengths and additional means

10

for automatically effecting connection be-

tween the cutting means and the moving |
tube itself as it is fed forward. -

r

2. In a tube~forming. machine pairs of
tube - forming rolls; means for cutting the
completed tube successively into relatively
short lengths; in combination with means for
causing-the cutting means to always move at
the same speed with which the strip and com-

“ pleted tube are advanced whereby the tube

. 20

1s continuously formed and simultaneously
cut into short lengths. o _

3. A tube - forming machine embracing
tube-forming means and means for forcing

& strip of metal therethrough; in combina-

tion with cutting means for cutting tke com-
pleted tube into relatively short lengths,

‘and additional means for connecting the cut-
ting means directly to the tube so that it will

- move at the same rate of speed as the tube

30

and be propelled thereby; together with an
independent source of energy for effecting the
operation of the cutting means. -
4. A tube-forming machine embracing
forming-rolls and interconnected driving-

- gearing therefor; in combination with means

.35

1n the .outer surface of
formed. '

40

50
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for embedding a supply of brazing material -
the tube as it 1s

5. A tube-forming machine embracing
forming-rolls and driving-gearing therefor;
in combination with one or more cutters for
forming a groove or grooves in the outer face
of the tube and additional means for embed-
ding a supply of brazing material in said

groove or grooves.

6. A machine for making tubes embracing
tube-forming rolls; interconnected driving-
gearing; a traveling car carrying power-im-
pelled cutting mechanism; together with
means for automatically connecting the car
directly to the tube and additional means for
actuating the cutting mechanism for a pre-

.

-~ determined time whereby tubing is continu-

ously made and cut into predetermined

lengths. -
7. A machine for making tubes embracing

power-driven rolls; automatic cutting mech-

-anism for severing the completed tube into

predetermined lengths and interconnecting
means between the cutting means and the
tube itself whereby the operation of the ma-

chine is continuous and the severed tubes all

- have a definite or predetermined length.

817.056

the following elements—power-driven tube-

forming rolls; power-impelled cutting mech-
anism for severing the completed tubes into

predetermined lengths; and interconnected
means between the tube-forming and tube-
severing means whereby the severing act is

accomplished while the tube is being formed
and fed forward. R '

severing mechanism adapted to be opera-
tively connected to and moved with the com-

pleted tube; in combination with automatic

8. A machine for making tubes embracing

65
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9. In a tube-forming ‘machine poweréimQ B
pelled tube-forming rolls; power - impelled

75

mechanism for effecting such connection and

the application of power to the cutting mech-
anism. ' o

1
-

anism supported or sustained in close prox-

10." In a.tube-forming machine means for
giving a strip of metal tubular form and addi-
tional means for forcing ‘said strip there-
through; in combination with cutting mech- -

“additional mechanism located in the path of
| the end of the completed tube for controlling
80

imity to the completed tube; together with

r

‘and moved with the tube.

. 11. In a tube-forming mas
and provided with means for connecting it
directly to the completed tube-so as to move
therewith; together with means for auto-
matically restoring the severing mechanism
to 1ts normal position after each severing

0p-
1 eration, the arrangement being such that t}};)e.
| severing mechanism travels back and forth

while the tube is moved continuously in. the
same direction.

trolled mechanism for connecting the sever-
ing mechanism directly to the completed

tube 18 advanced, and automatic releasing
and restoring mechanism therefor, the ar-
rangement being such that the severing
mechanism travels back and forth while the
tube 1s moved continuously in the same direc--
tion. | “

name to this specification in the presence of
two subscribing witnesses. =
| EDWIN T. GREENFIELD.
Witnesses: - _ -
WM. T. RueTs,

C. J. KINTNER.

tube so that i1t will move therewith as the

In testimony whereof I have signed my -

automatically-controlled means for causing

‘the cutting mechanism to be connected to
L 90
. | _ -hine tube-sever- .
ing mechanism driven by a source of power. -

95
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12, In a tube-forming machine means for -
giving a strip of metal tubular form; addi-
tional means driven by a source of power for
foreing said strip through the tube-forming
means; In combination with severing mech-
‘anism driven by an independent source of
power; together with automatically-con-

105
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