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To oll whom it may concern:

Be it known that I, James Harr Tavror,
a citizen of the United States, residing at
Chicago, in the county of Cook and State of
Illinois, have invented a certain new and
useful Improvement in Spiral-Pipe-Form-
ing Machinery, (Case No. 6,) of which the
followan* is a full, clear, concise, and exact
description, reference being had to the ac-
companying drawings, forming a part of
this specification.

My invention relates to forming machin-
ery, and particularly to that class of forming
machinery used for forming spiral riveted
pipe.

My invention has for its object the pro-
vision of an improved construction for ma-
chines of this class and to increase the gen-
eral efficiency and effectiveness of operation
thereof; more particularly, to provide a ma-
chine in which there shall be a decreased
number of rapidly moving parts, and these
combined in a more substantial and mechani-
cally perfect machine, whereby I am enabled
to wind a strip of sheet metal in a spiral
manner to form a hollow cylindrical pipe,
the necessary rigidity, as well as the provi-
sion of a water tight joint being secured by
punching holes in a spiral seam and riveting
the same together.

It is desirable, in machines of this class,
to make them as nearly automatic in their
operation as possible, and to provide a ma-
chine which can not readily get out of re-
pair. My invention contemplates the provi-
sion of a machine which shall embody these
desirable features.

In order that the weight of the recipro-
cating parts of the machine may be de-
creased, I preferably provide a reciprocat-
ing shell and associated parts which are
adapted to firmly grip the formed pipe and
advance it spirally in a direction correspond-
ing to that of the riveted seam, at the same
time drawing the unformed blank into the
former. I provide for this former an inside
cylindrical mandrel, slightly smaller than
the inside diameter of the finished pipe, and
an outside hollow cylindrical former roughly
corresponding to the outside diameter of the
pipe to be formed. The above mentioned
shell advances the pipe through the agency
of outside and inside riveting heads which
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rivet the seam and then retain their grip
upon the rivets as the pipe is pulled into
and through the former, releasing their hold
at the end of the forward movement (equal
to the pitch of the rivets), upon the comple-
tion of which the shell returns to again grip
the pipe and pull it forward.

It is a further object of my invention to
provide means for punching the rivet holes
in the newly formed seam during the return
or backward stroke of the shell, while the
pipe is stationary in the former. As it is
necessary that the shell should have a com-
bined rotary and longitudinal movement
corresponding to the seam of the pipe, it be-
comes one of the objects of my invention to
provide a novel and efficient means of im-
parting to the shell such a motion.

In drawing the sheet metal blank into the
former, the metal intervening between such
former and the gripping mechanism is sub-
jected to various strains, which are apt to
cause a greater or less relative movement of
the two lapped edges forming the seam of
the pipe. Therefore, after the rivet holes
have been punched, it is necessary to feed in
the rivet wire before the pipe has been drawn
forward, because if it were not fed until
later the holes in the seam would be pulled
out of register, due to the unequal straining
above referred to.

It is one of the objects of my invention to
provide means whereby this rivet wire is
fed into the holes before they are thus drawn
out of register.

Other ob]ects of my invention are to pro-
vide an improved wire shearing mechanism
which cuts off the proper length of wire
In the rivet holes, to provide 1mploved guid-
ing means for guiding the rivet wire Cinto
the holes, to provide improved ratchet
mechanism for feeding such rivet wire, and
to provide improved and efficient riveting
means and the associated actuating mecha-
nism.

Further objects of my invention will be
apparent from a consideration of the pre-
ferred embodiment thereof shown in the ac-
companying drawings. I have also shown
in the drawings a simplified embodiment of
my invention in which it is intended that
headed rivets shall be manually fed into the
rivet holes in place of providing the auto-
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matic rivet feeding mechanism which com-
prises a part of the preferred embodiment
of my invention.

For the sake of clearness I shall first de-

scribe my machine in its simplified form.

In the accompanying drawings, Figure 1
is a side elevation of the simplified embodi-
ment of my invention; Fig. 2 is a front view
of the same, showing the principal moving
parts at one end of their stroke; Fig. 8 is a
similar view, showing these parts at the
other end of their stroke; Fig. 4 is a rear
elevation of my machine; Fig. 5 is a plan
view of the oscillating shell and the asso-
ciated parts; Fig. 6 is a sectional view of
the former and the oscillating shell and as-
sociated mechanism; Fig. 7 1s a side eleva-
tion of the outside former as it appears
when forming the metal blank; Fig. 8 is a
rear elevation of the outside former; Fig. 9
is a front elevation of the same; Fig. 10 is
a sectional view of the inside riveting and
gripping mechanism; Fig. 11 is a front ele-
vation of the same; Fig. 12 is a sectional
view of the same on line 12—12 of Fig. 10;
Fig. 18 is a front elevation of the preferred
embodiment of my machine in which is
shown the automatic riveting mechanism;
Tig. 14 is a similar view showing the prin-
cipal parts in another position at another
point in their movement; Fig. 15 is a plan
view of the automatic wire feeding mecha-
nism; Fig.16 is a side elevation of the same,
in which some of the parts have been re-
moved ; and Fig. 17 is a plan view of the
shear used for cutting proper lengths of the
rivet wire, in all of which figures like char-
acters of reference have been used to desig-
nate similar parts; Figs. 18 and 19 are a
plan_and cross-sectional . view illustrating
details of construction.

In a simplified embodiment of my inven-
tion, I provide a C-shaped frame 1, similar
to that usually employed in punching ma-
chine frames, except that I join the upper
and lower limbs of the C with a circular
yoke 2.

There are in my machine two principal
horizontal axes of rotation, the lower one
being coincident with that of the pipe and
the upper one being the axis of rotation of
the main driving shaft 8 for the accommoda-
tion of which the frame is provided with
bearings 4 and 5. The shaft carries a
loosely mounted driving pulley wheel 6,
which may be engaged to drive the machine
by the operation of the clutch 7. In front
of the bearing 4 the shaft carries an eccen-
tric 8, which operates the punch head 9
through the agency of an eccentric strap 10
and the connecting rod 11. In front of the
eccentric the shaft is provided with a crank
diskt 12 in which a dovetailed T slot 13 is
adapted to receive the adjustable eccentric
crank pin 14. Through the agency of the

972,731

connecting rod 15 this crank pin causes an
oscillation of the crank 16 about a stud 17,
rigidly supported by the frame 18, which
frame also provides a sliding bearing 19 for
the punch head 9. A second connecting rod
20, having universal joints at the ends, con-
nects the common crank pin 21 with the
wrist pin 22, rigidly connected to the oscil-
lating table 23. This table is preferably
cast integral with a disk or plate part 24,
which is bolted to the end of the cylindrieal
shell 25.
cesses to accommodate and carry the riveting
mechanism, which will hereinafter be more
fully described.

It will be seen that the body of the
C-shaped frame is provided with an enlarge-
ment at 26 through which there is a hole
adapted to tightly fit and hold a hollow cy-
lindrical former carrier 27, whose axis coin-
cides with the axis of the pipe above ve-
ferred to. This carrier is rigidly held in
place in the frame by two set screws 28, 98,
Just within the frame the carvier is pro-
vided with an enlargement 28’ in the nature
of a collar, which forms a journal, about
which the bearing 29 of the cylindrical shell
25 may turn. It will also be seen that the
yoke 2, which joins the two arms of the C
frame, is provided with a cireular opening
297, which forms a bearing for the front end
of the cylindrical shell. It will be seen that
the carvier 27 extends through the back of
the frame at 30, and here forms a journal for
the split bearing 31 associated with the tog-
gle bed 32. A hollow cylindrical arm 33
extends forward from the toggle bed around
the outside of the C frame, and is provided
with an enlarged end 34, by which it is se-
curely bolted to the end of the shell 25.

Referring again to the link mechanism at
the front of the machine, it will be seen that
as the crank disk revolves the connecting rod
15 will be actuated to oscillate through an
arc of a circle, the limiting positions being
shown one in Fig. 2 and the other in Fig. 3.
By adjusting the eccentricity of the pin 14
the swing of the crank 16 may be varied as
desirable. As the crank oscillates the con-
necting rod 20 will transmit to the table 23
an oscillatory motion, its two extreme posi-
tions being shown in Figs. 2 and 3. As best
shown in Ifig. 5, the table 23 and the shell
25 and the arm 33 and the toggle bed 82 are
all rigidly fastened together, so as to move
as a single piece, and as the bearings at 29,
29" and 31 are all in line, it is clear that
when an oscillatory movement is imparted
to the table by the link mechanism, the parts
25, 33, 32, etc., will participate in the same
swinging motion.

Referring now more particularly to Fig.
6, it will be seen that the front end of the
former carrier 27 is bored to receive the
forming mandrel 35, which is securely held
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by the set screw 86. A segment of a circu-
lar flange 37 is formed at the end of the
carrier, ‘to which is bolted the flange 38 of
the outside former 39, which is illustrated in
Figs. 7, 8 and 9. A slot 40 in a plane tan-
Gentlal to the surface of the forming man-
drel is adapted to guide the sheet metal
blank 41 on to the mandrel and inner lap
of the formed pipe and at the proper angle.
Aswill be seen in Ifig. 7,if the formed pipe to
the left were pulled forward and at the same
time given a twisting motion, it would draw
the unformed blank into the former, where
it would be wound into a spiral to conform
to the opening through the former. To
pull this blank into the former and to rivet
the seam thus formed are the principal
functions of the oscillating table 23 and the
toggle bed 32 and their associated mech-
anism and connecting parts. It should here
be clearly understood that the outside
former 39 and inside mandrel 35 have no
motion, either relative or absolute, but re-
main in fixed, rigid relation to the machine
frame.

It will be seen that as the formed sheet of
metal emerges from the front of the former

39, the last layer of the strip laps over the

previous layer, thus forming a lap seam,
which must be fastened by riveting. A
hardened punch 42 is carried by the punch
head 9, and its movement is so timed that
it descends and punches a hole through the
seam during the interval in which the pipe
is not being advanced forward.

Coming now to the riveting and gripping
mechanism, upon the table 23 there is cast
a lug 43, which supports the adjustable
anvil or back stop 44, the end of which
bears on the adjacent surface of the pipe.
Caps 45 and 46 cast upon the table 23 serve

to guide the longitudinal motion of the

riveting head 47. Such motion is imparted
to the riveting head by a wedge 48, acting
upon a slide 49, fastened to the end of the
riveting head and provided with a T-
headed screw or bolt 50, riding in a dove-
tailed slot 51 of the Wedge The wedge is
adapted to be operated by a long rod 52,
which passes through a hole in the Wedcre
and 1s securely fastened thereto. As will be
hereinafter more fully explained, this rod
is adapted to draw the wedge into engage-
ment with the slide 49, thus forcing the
riveting member outward.

Looking at Fig. 5 there will be seen cast
upon the toggle bed 32 a hollow cylindrical
lug 53, having set screws 54, 54, which im-
pinge upon a long hollow tube 5:) thus se-
curely fastened to the toggle bed: As will
be seen, this tube extends forward through
the carrier 27 and the mandrel 35, and car-
ries upon its end a cylindrical enlargement
56, slightly smaller in diameter than the in-
side of the pipe. This enlargement is most

8

clearly shown in Figs. 10, 11 and 12. A
slot is cut diametrically through the en-
largement to accommodate the blocks 57
and 58, into which the inside riveting heads
59 and 60 are tightly fitted. The inside
riveting head 60 is adapted to be forced out
into engagement with the rivet by a sliding
wedge 61, actuated by the rod 62, which
passes through the tube 55 to the toggle bed
at the rear of the machine. The inside rivet-
ing mechanism is so adjusted that the rivet-
ing heads 59 and 60 inside the pipe are
directly in line with the back stop 44 and
the riveting head 47 on the outside of the
pipe. The two rods 52 and 62 are adjust-
ably fastened into a pair of sliding blocks
63, which are provided with guideways
upon the toggle bed, and which are con-
nected together by the shaft 64. A pair of
toggle ]omts, each comprising two toggles
65 and 66, are provided with a stationary
shaft 67, passed through a lug 68 cast upon
the toggle bed 32, and at the other end are
adapted to act upon the connecting shaft 64.
The knuckle pin 69 of the two tocrgles, car-
ries the sleeve 70, whose pins 71, 71 fit holes
in the forked end 72 of the connecting rod
73. Upon the back end of the main shaft 3
there is keyed a crank disk 74, carrying a
crank pin 75, which fits throudh a bearing
in a sliding block 76, provided with pro-
jecting pins 77, 77, which are adapted to
slide in the slots 78, 78, in the forked end
79 of the connecting rod.

The operation of the machine now be-
comes apparent. Supposing the table 23
and toggle bed 32, etc., to be in their upper
positions, as shown in Blos 2 and 4, it will
be seen that the crank pins 14 and 21 ave
both passing over a dead center with refer-
ence to the connecting rods 15 and 20, re-

spectively. In practice I find that by ’this

arrangement of links T can get a rotation of
the main shaft through an angle of more
than ninety degrees, dulmo which rotation
it will cause practically no Tnotion whatever
of the table 23. The position of the crank
pin 75 on its disk 74 and the length and po-
sition of the slots 78 are so fixed that just
as the oscillating table gets to its upper po-

sition the pins 77 77 strike the bottom of-

the slots 78, 78, and through the agency of
the connectlnd rod 73 force the toggle joints
down into their extended position.  As the
knuckle passes down slightly below the cen-
ter line, it will be seen that the toggles will
retain their extended position unless posi-
tively released by the knuckle. When the

toggle joints are extended, they force back:

the rods 52 and 62, thus drawing back their
associated wedges and forcing the inside riv-
eting head outward and forcing the outside
riveting head inward. It will be understood
that after the opération of the machine has
been continued some little time, the formed
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sheet metal approaches these riveting heads
already lapped to form a seam, and this
seam 1is already perforated with holes, and
the operator has placed rivets in these holes
Lefore they reach the riveting heads, which
are so placed as to close down upon the rivet
in place in the hole. As the riveting heads
close in upon the rivet with a very. great
pressure, due to the powerful leverage of the
toggle joint and wedges, the rivets are up-
set or riveted in place, thus closing the
lapped edges of the pipe in a very tight
joint. It will be seen that there is no posi-
tive motion of the riveting heads on the op-
posite side of the pipe from the rivets, but
these two heads grip the pipe at this point
on account of the pressure transmitted from
the movable heads and the back stop 44 thus
receives the pressure of the riveting head
47. It will be seen that the pipe is now
gripped very tightly and firmly by the rivet-
ing heads and that these will retain their
grip upon the pipe until the knuckle of the
toggle joint has been raised. Shortly after
the pipe has been thus gripped, the crank
pin 14 will have reached such a position
that it begins to impart a downward motion
to the wrist pin 22 on the iable 23. Now
since the pipe is gripped to the moving table
it will participate. in the downward motion
of the table, but it will be remembered that
the pipe, in order to be properly drawn into
the former, must receive, in addition to the
turning motion, a longitudinal motion. In
order to have the pipe advanced with this
combined rotative and longitudinal motion,
I provide mechanism which longitudinally
advances the entire table, shell and toggle
bed when 1t is turned. T have shown one
embodiment of such mechanism, which con-
sists of a segment of a cut or cast gear S0
fastened in a suitable recess, which-has side
walls 81, 81 passing spirally about the cylin-
drical recess. A short piece of rack 82,
adapted to mesh with the segment of the
gear, fits snugly into the diagonal slot 1n the
shell. A block 83 is bolted to the machine
frame and has upon its upper side a slot 81
running at the same angle as the slot in the
shell 25, and adapted to make a sliding fit
with the rack. It will be seen that as the
shell rotates, the gear segment 80 slides the
rack across the slide in the Llock 83. This
causes the side of the rack to press against

-the side wall 81 of the recess in the. shell,

and thus causes the shell and parts associ-

‘ated therewith to be advanced along the line

of the pipe. It will now be apparent that
the reason for providing the universal stub
ends on the connecting rods 20 and 73 was
to allow for this relative longitudinal mo-
tion of the connected parts. The angle of
the walls 81 and slot 84 is such as to make
the longitudinal movement combine with the

-rotative motion of the shell to give the grip-

972,731

pers a motion corresponding to the direction
of the seam of the pipe, thus advancing the
pipe and drawing the blank into the former
until the table has reached the end of its
downward stroke. At this point the crank
pin 75 has reached a point at which the pins
77, 77 strike the top of the slots 78, 78, thus
raising the knuckle of the toggles and re-
leasing them. This, of course, loosens the
grip of the riveting heads upon the pipe,
allowing it to remain in position while they
travel upward and backward into position
to grip the next rivet. During this return
movement of the table, and while it is sta-
tionary at the upper end of its travel, the
eccentric 8 drives the punch down through
the seam and into the die block 85, set into
the end of the arbor 35, thus punching the
rivet holes above veferred to. The wads
punched out pass through a hole 86 in the
mandrel and a hole 87 in the tube 55 and
then through the registering holes 88 in the
tube, mandrel and former helder. As the
operation of the machine continues, it will
be seen that by a series of intermittent ad-
vances and stops the sheet metal blank is
drawn into the former and the finished spiral
riveted pipe turned out at the front of the
machine.

As it is sometimes desirable to remove the
cylindrical shell from the frame of the ma-
chine, I provide a gap 89 in the yoke 2 of
the frame. This gap is retained in its closed
position by means of a retaining bolt 907,
which passes through a hole in one side of
the gap and into a screw-threaded hole in
the other side. A eylindrical hole 917 is
provided in the middle of the gap and a
cylinder 92 is provided, the cylinder being
of such size that when the two sides of the
gap are tightly drawn together by the re-
taining bolt 90’, they will clamp this cylin-
der in position. When thus clamped in posi-
tion, the circular opening 29’ is of the proper
size to fit the bearing of the shell 25.
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Having thus described the simplified em

bodiment of my invention, in which the
rivets ave fed by hand, I will now proceed to
describe the preferred embodiment thereof
in which rivet wire is automatically fed into
the rivet holes and sheared off in proper
lengths to form rivets. As there is a tend-
ency to more or less slipping in the lapped
seam between the point at which the rivet
holes are punched and the point at which
the rivets are headed, it is necessary that the
rivet blanks be fitted into the holes immedi-
ately after the holes are punched, and be-
fore the pipe has been pulled and advanced
by the grippers. As the pipe is stationary
during the return or upward motion of the
table 23, T find it desirable to punch the
rivet holes during this interval. In this em-
bodiment of my invention, whose changes
from the simplified embodiment thereof are
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best shown in Figs. 13 to 17, inclusive, the
punching head 90 is provided with slots
91, 91, which fit over studs 92, 92 screwed
into the yoke of the frame, and which are
provided with washers 93, 93 and retaining
nuts 94, 94 to hold the punching head up to
the machine frame. The eccentric 8 imparts
motion to the punching head by means of the
connecting rod 95. The punching head is
shown in Fig. 13 at the upper end of its
stroke. As the eccentric forces it downward,
it is apparent that the first part of the mo-
tion is not a directly up and down motion,
because the lower parts of the slots 91, 91
have an angular direction. This causes the
punching head to move downward and side-
wise during the first part of the stroke and
antil the vertical parts of the slots have
reached the studs 92, 92. This carries the
punch 96 from its position above and to the
side, as shown in Fig. 13, down to a position
in the central plane in which the hole is to
be punched. From this point the punch
moves straight downward, punching a rivet
hole through the seam of the pipe and then
returning with a reverse motion to its initial
position. While I have shown a punch head
whose peculiar motion is guided by slots
and studs, it might be desirable, in some
cases, to provide other guiding means, which,
for instance, might have a greater area of
sliding contact, and I do not, therefore, wish
to limit myself to the particular mecha-
nism shown and described.

A disk 97 having a downwardly project-
ing cylindrical part 98, is pivoted to the

front plate of the shell 25 by means of the.|

stud bolt 98’. A cylindrical tube 99, prefer-
ably of hardened steel, is securely held in the
cylindrical projection 98, and is provided
with a hole through its center of a size suit-
able to accommodate the rivet wire, 100.
Studs 101, 101, project from the opposite
sides of the front of the disk 97 and carry
sleeves 102, 102 upon the inner ends of
which are mounted the wire feeding rollers
103, 103, while upon their outer ends they
carry the intermeshing pears 104, 104. One
of these studs also provides a fulcrum for
the ratchet lever 105, which has at one end a
ratchet pawl 106, adapted to engage the teeth
of the adjacent gear wheel, and which at the
other end is attached to the connecting rod
107.  The upper end of this rod is actuated
by the eccentric crank pin 108 carried upon
the crank 109, mounted on the outside of the
crank pin 14. The rivet wire 100 is led over
the guiding sheave 110 to the grooves 111,
111, between the feeding rollers 103, 103.
These rollers grip the wire very tightly and
as the top of the tube 99 comes up between
them as far as possible, the rollers are adapt-
ed to force the feed wire down through the
tube and into a rivet hole in the seam of the
pipe. As the disk 97, which carries all of

these parts, is free to swing on the stud bolt
98’, some means must be provided for guid-
ing the tube 99 and its contained wire so that
it may register with the previously punched
rivet hole. To this end, a projecting lug 112
is cast upon the end plate of the shell 25 and
provided with an adjustable stop 113. I also
provide a connecting rod 114 having at one
end a slot 115, which slides upon the pin 116,
projecting from the frame, and at the other
end having universal connection with a pin
116" on the front of the tube holder 98.
When the table 28 comes up into its proper
position, as shown in Fig. 13, the pin 116
strikes the inner end of the slot 115, pressing
the lower end of the tube holder 98 over into
contact with the stop 113, thus effectively
and firmly holding it in place so long as the
table remains in this npper position.

A thin shearing plate 117 preferably of
handened steel, is secured to the lower side
of the lug 112 and projects out underneath
the tube 99, where it is provided with a hole
118 of the size of the rivet wire, and this
hole is connected to the edge of the plate
by an opening 119, as best illustrated in
Fig. 17. As soon as the table has reached
this upper point in its stroke, and while it
remains stationary in this position, due to
the design and construction of the previously
described link mechanism, the wire feeding
rollers 103, 103 are actuated to force the
rivet wire down through the tube 99, through
the registering hole 118 in the shearing plate
117 and through the previously punched
rivet hole in the seam of the pipe, with
which the rivet wire has been brought info
perfect alinement. It will be understood
that the stroke of the connecting rod 107 is
made such as to cause the wire to be fed far
enough through the hole in the seam to pro-
vide a small amount of metal on the inside
to be later upset by the riveting heads. At
about the time the wire has been fed into
the rivet hole, the crank pin 14 has reached
a point at which it causes the beginning of
the downward movement of the table 23.
As the table swings downward, carrying
with it the pipe, the wire feeding mech-
anism turns with the table also, the end of
the wire remaining in the rivet hole. But
after the tube 99 has turned a short distance
with the pipe and table, the outer end of
the slot 115 strikes the pin 116. This, of
course, detains the tube 99 and prevents its
further rotation with the pipe and table, but
as the thin steel shearing plate 117 is secured
to the lug 112, its hole 118 will remain in
register with the rivet hole below and the
two will turn together until the table 23
has reached the end of its downward stroke.
Now when the tube 99 has been detained in
its. movement by the rod 114, it turns upon
its stud 98" and, as best shown in Fig. 14,
the wire is sheared off at a point just flush
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When the table is swung down into its lower
position, it will be seen That the wire feeding
tube and its associated parts are out of the
way of the punch 96, so that the punch may
move down and punch the rivet hole, as pre-
viously described. The punch then moves
out of the way to allow the wire and feeding
tube to come up into register with the newly
punched hole. As the table swings upward
agam into its stationary position, the shear-
ing plate 117 disengages itself from the wire,
the projecting end of the wire passing
through the opening 119 to the side. Thus
it will be seen that, as the seam advances
to the point at which it is to be riveted by
the riveting heads, all the holes have been
supplied with rivet blanks, having both in-
wardly and outwardly projecting ends suil-
able to be formed into rivet heads.

While I have herein shown and particu-
larly described one embodiment of my in-
vention, it is clear that many other embodi-
ments thereof and changes therein might be
advantageously employed, without depaxt-
ing from the spirit of my invention; and I
do not, therefore, wish to be limited to the
precise disclosure herein set forth, but

Having described my invention I claim as
new and desire to secure by Letters Pat-
ent:—

1. In a spiral pipe machine, the combina-
tion with means adapted to grip the pipe
and to head rivets inserted in the overlap-
ping edges of the sheet metal forming the
pipe, of means for oscillating the gripping
mechanism to bring the metal of the pipe
In position to receive a fresh rivet and per-
mit said gripping mechanism to head such
fresh rivet, substantmlly as described.

2. In a splral pipe machine, the combina-
tion with means adapted to grip the pipe
and to head rivets inserted in the over-lap-
ping edges of the sheet metal forming the
pipe, of means for forming rivet Toles
through over-lapping edges of the metal of
the splral pipe, and means for oscillating
the gripping mechanism as a whole with re-
spect to said means for forming the rivet
holes to bring the metal of the pipe in posi-
tion to receive a fresh rivet and permit the

said gripping mechanism to head the fresh
rivet.

3. In a spiral pipe machine, the combina-
tion with means adapted to grip the pipe and
to head rivets inserted in the over-lapping

edges of the sheet metal forming the pipe,
of means for forming rivet holes through
over-lapping edges of the metal of the splral
pipe, means for oscillating the gripping
mechanism as a whole with respect to said
means for forming the rivet holes, and means
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causing the bodily reciprocation of the grip-
ping mechanlsm, each reciprocal movement
bemcr concurrent with an oscillatory move-
ment, whereby the pipe may be fed for each
1'1vet1ng and whereby the pipe may be drawn
into position to receive fresh rivets to be
headed by the gripping and heading mech-
anism.

4. In a spiral pipe machine, the combina-
tion with combined gripping and rivet-
heading mechanism having jaw members,
of a 1ivet-inserting deVlCB, means for first
causing movement of the rivet-inserting de-
vice, to insert a rivet through the pmrts to
be riveted together, means for then causing
movement of the jaw members to cause the
gripping and heading mechanism to engage
and head the inserted rivet, means for caus-
ing a bodily advanced movement of said
mechanism following each relative move-
ment thereof to head and rivet, means for
causing relative return movement of the jaw
members to release the gripping and head-
g mechanism from the rivet, and means
for then causing a bodily return movement
of said jaw members and the gripping and
heading mechanism to the normal position.

5. In a spiral pipe machine, the combina-

“tlon with inside gripping and heading mech-

anisms, complementary outside gripping
and heading mechanisms, means serving to
cause movement of the members of one of
said gripping and heading mechanisms away
from each other, means for causing bodily
movement of the mechanisms in a forward
direction and intervening reverse movements
thereof, and means serving to_impart oscil-
latory movement to said gripping and head-
ing mechanisms concurrent with the forward
Inovement thereof.

6. In a spiral pipe machine, the combina-
tion with means for forming a strip of metal
into a pipe, of a bodily traveling riveting
device movable with the pipe, substan{ml]y
as desa ibed.

. In a spiral pipe machine, the combina-
tlon with guiding mechanism for guiding
a strip of sheet metal to form a lappul %plml
coil, of a bodily traveling inside riveting
device, means codperating with said rivel-
ing device to react in ()ppOsltmn to pres-
sure exerted thereby, the pipe being aripped
upon riveting to be carried with the rivet-
ing device.

8 Ina spiral pipe machine, the combina-
tioh with a mandrel and former for guiding
a strip of metal to form a lapped spiral

coil, of a bodily traveling inside riveting
deVlce, and means cooperltlno with said riv-
eting device to react in opposition to pres-
sure exerted thereby, the pipe being gripped
during riveting to be carried with the rivet-
ing device.

9. In a spiral pipe machine, the combina-
tion of a bodily traveling inside riveting de-
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vice and a complementary bodily traveling
outside riveting device acting in conjunction
therewith, the pipe being gripped during
riveting and carried with the riveting device.

10. In a spiral pipe machine, the combina-
tion with means for forming sheet metal
into a spiral lapped coil, of riveting mecha-
nism, means for causing the mechanism to
head the rivets and to simultaneously grip
the pipe, and means for effecting bodily
travel of the riveting means with the pipe
gripped thereby.

11. In a spiral pipe machine, the combina-
tion with a former for forming sheet metal
imto a coiled spiral tube, riveting mecha-
nism consisting of expansible mechanism
for heading rivets and means for cobp-
erating with said expansible mechanism to
react 1n opposition to pressure exerted
thereby, a toggle joint connected with said
riveting mechanism, means whereby the tog-
gle joint may be operated to expand the
heading mechanism and actuate the coGper-
ating mechanism to head the rivets and
contract said heading mechanism and release
said codperating mechanism after the head-
ing operation, and means whereby the ex-
ransible mechanism is advanced when ex-
panded to pull the coiled tube through the
former.

12. In a spiral pipe machine, the combina-
tion with a former for forming sheet metal
into pipe, of riveting mechanism for head-
ing rivets, a toggle joint connected there-
with, means whereby the toggle joint may
be operated to cause relative movement of
members of the heading mechanism to head
the rivet and to cause return movement of
the members of said mechanism after the
heading operation, means whereby the rivet
heading mechanism is advanced when the
members are In their heading position
whereby to pull the pipe through the former,
and means whereby the rivet heading mecha-
nism may be oscillated when the members
are in their normal relative position to bring
the mechanism in position to engage and
bead a fresh rivet, substantially as de-
scribed.

18. In a spiral pipe machine, the combina-
tion with means for shaping sheet metal into
a spiral coiled tube, of an expansible inside
riveting device, a complementary riveting
device upon the exterior of the pipe, means
for extending the inside riveting device to
clamp the pipe between the ingide and out-
side riveting devices, and means for effect-
ing the concurrent spiral reciprocation of
both of said riveting devices to carry the
pipe. '

14. In a spiral pipe machine, the combina-
tion with means for shaping sheet metal into
a spiral coiled tube with lapped edges, of an
expansible inside riveting device, means for
expanding and contracting said riveting de-

7

vice, outside abutment mechanism for said
inside riveting mechanism, said pipe being
clamped against the abutment mechanism by
the expanded inside riveting mechanism,
and means when the pipe is gripped for
ausing movement of the riveting mecha-
nism to feed the pipe through the machine.

15. In a spiral pipe machine, the combina-
tion with a former for shaping a sheet metal
blank into a spirally coiled tube, of inside
gripping jaws, complementary outside abut-
ment jaws for said inside jaws, mechanism
for causing relative lateral movements of
the members of said inside jaws to alter-
nately grip and release the tube after for:
mation in said former, and means for caus-
ing a spiral oscillation of said gripping and
abutment jaws as a whole to advance the
tube in said former, said oscillations be-
ing synchronized with the movements of said
inside jaw members.

16. In a spiral pipe machine, the combina-
tion with means for guiding a sheet metal
blank to form a spirally coiled tube, of com-
bined riveting and gripping mechanism,
means for actuating the mechanisms to head
rivets and grip the pipe, a carrier for said
mechanisms, a diagonally placed segmental
gear on said carrier, a diagonally placed lon-
gitudinal, slidable rack meshing with said
gear, guides on sald carrier engaging the
sides of said rack, and means for effecting
oscillation of said carrier, said pipe being
gripped by the mechanism and caused to be
fed spirally through the mechanism upon
oscillation of the carrier.

17. In a spiral pipe machine, the combina-
tion with means for shaping sheet metal into
the form of a spirally coiled tube, of rivet
hole punching mechanism, and means for
operating the same, gripping and rivet head-
ing mechanism and means for alternately
opening and closing the jaws thereof, a ro-
tatably mounted table carrying said grip-
ping and rivet heading mechanism, and
means for effecting an oscillatory movement
of said table in synchronism with the open-
ing and closing of said jaws, whereby said
tube is drawn through said shaping means.

18. In a spiral pipe machine, the combina-
tion with means for shaping a sheet metal
blank into a coiled spiral tube, of rivet hole
punching mechanism and means for operat-
ing the same, gripping and rivet heading
mechanism and means for alternately caus-

ing opening and closing movements of jaw -

members thereof, a rotatably mounted table
carrying said gripping and rivet. heading
mechanism, a revolving shaft having an ec-
centric crank pin mounted thereon, a connect-
ing rod adapted to engage the said crank pin,
a second connecting rod engaging said table,
a crank having a crank pin common to the
free ends of said connecting rods, and a
mechanical connection between said revolv-
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ing shaft and means for operating said rivet
hole punching mechanism and said gripping
and rivet headmo mechanism, whereby the
cyele of operatlons performed by each of
these mechanisms shall be completed for
each revolution of said shaft.

19. In a spiral pipe machine, the combina-
tion with means for shaping sheet metal into
the form of a spirally coiled tube, of rivet
hole punching mechanism and means for
operating the same, gripping and rivet head-
Ing mechanism and means for causing alter-

nate opening and closing movements of the
jaw members thereof, a rotat’xbly mounted
table carrying said gripping and rivet head-
ing mechanism, a rotatably mounted shaft
havmg an eccentric crank pin carried there-
by, a rotatably mounted crank intermediate
between said eccentric crank having a crank
pin and said table, a connecting rod connect-
ing said eccentric crank pin and said inter-
mediate crank, and a second connecting rod
connecting ald intermediate crank and said
table.

20. In a gpiral pipe machine, the combi-
nation with means for shaping sheet metal
into the form of a coiled spiral tube with a
lapped seam, of rivet hole punching mech-
anism, and means for causing the operation
thereof, gripping and rivet heading mecha-
nism and means for causing the alternate
closure and opening of the jaws thereof,
rivet inserting mechanism, a 1ot‘1t‘1bly
mounted table carr ying said gripping and
rivet heading mechanism and said rivet in-
serting mechamsm and means for effecting
an 1ntelmedlate advance motion of said
table in a direction corresponding to the

-direction of “the lapped seam of the tube,

said advance movements being synchronized
to occur during each closure of the jaws of
the gripping and heading mechanism.

21. In a spiral pipe nmchlne, the combi-
nation with means for shaping sheet metal
into the form of a spiral pipe, of expansible
inside rivet heading mechanism, comple-
mentary outside rivet heading mechanism,
means for effecting the p‘u"lllel travel of
said rivet heading “mechanisms as a whole
when the same are closed upon a rivet, rivet
hole punching mechanism, means for effect-
ing the operation of the hLole punching
mechfuﬂ&m means for effecting the opera-
tion of the rivet heading mechanlsm and
means whereby the rivet heading mecha-
nism is maintained substantially St’lthll‘ll‘V
while the hole punching mechanism is in
operatlon

29. Tn a spiral pipe machine, the combi-
nation with wedge mechanism "to grip the
pipe and to head Tivets inserted in the over-
lapping edges of the sheet metal forming
the pipe, of means serving to oscillate the
wedging mechanism, and means serving to
remprocate the wedging mechanism where-
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by the pipe may be fed for each riveting
and whereby the pipe may be moved into
position to receive fresh rivets to be headed
by the wedging mechanism, substantially as
described.

23. In a spiral pipe machine, the combi-
nation with wedge mechanism to grip the
pipe and to head Tivets inserted in the over-
lapping edges of the sheet metal forming
the pipe, of means serving to oscillate the
wedging mechanism, means serving to re-
(nplocqte the w ednmg mechanism whereby
the pipe may be fed for each riveting and
whereby the pipe may be moved into posi-
tion to receive fresh rivets to be headed by
the wedging mechanism, and toggle mecha-
nism  for operating said wudglng mecha-
nism, substantially as described.

24. In a spiral pipe machine, the combi-
nation with means for shaping a sheet metal
blank into a spiral tube, of means for insert-
ing rivets through the overlapping edges of
the metal, an inside riveting lhead, an out-
side riveting head, wedge mechanism asso-
ciated with each one of the heads, toggle
mechanism for each wedge mechanism for
actuating said wedge mechanisms to cause
rivets between the heads to be headed and to
grip the pipe, and means for bodily moving
the heads and wedge mechanisms to carry
the 01'1pped pipe throuoh the machine.

25. In a spiral pipe nmchlne, the combi-
nation of means for shaping a sheet metal
blank into a spirally coiled tube, riveting
heads, wedges for actuating said uveun(r
hequ, toggle mechanism for actuating said
wedges whereby said riveting he ads are
forced to head rivets inserted tthll("h the
overlapping edges of the pipe, and a Spll“ll
oscillatory carrier upon which are mounted
said riveting heads and the wedge and
toggle mechanism for actuating the same,
and means for causing a for ward oscillatory
movement of said carrier when the riveting
heads have been forced to head the 11vets,
whereupon the tube is drawn through and
from said shaping means.

26. In a spiral pipe machine, the combi-
nation with a former for forming a sheet
metal blank into a coiled spu'al tube, of
gripping means, wedge mechanism for actu-
ating the orlppmo means, toggle mechanism
for 1ctu‘1t1n<r said wedge mechanism to cause
actuation of the gripping means to grip the
tube, and means for causing the combined
oscﬂlatmy and lonfrltudlnal movement of
said gripping mechanism and said we dge
mechanism as a whole whereby the material
of the tube is drawn spirally through the
former.

27. In a spiral pipe machine, the combina-
tion with means for feeding sheet metal into
the machine, of a former for shaping the
same into a coiled spiral pipe, of means for
punching rivet holes through the overlap-
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ping edges of the material of said pipe,
means for inserting rivets in said holes,
wedge-actuated gripping mechanism, toggle
mechanism for actuating the wedges of said
wedge-actuated gripping means, whereby the
pipe is gripped and the rivet headed, means
for causing the combined rotary and recip-
rocal travel of said wedge-actuated gripping
mechanism, whereby the material of the pipe
is gripped and spirally drawn through the
former, means for causing the relaxation of
said wedge - actuated gripping mechanism,
and means for returning said wedge-actu-
ated gripping mechanism to its normal posi-
tion for adding a fresh rivet.

28. In a spiral pipe machine, the combina-
tion with a former for forming sheet metal
into a spiral pipe, of inside gripping and
rivet heading mechanism, wedges associated
therewith, means for inserting rivets through
the overlapping edges of the pipe, toggle
mechanism associated with said wedges,
means whereby the toggle. mechanism is
actuated to spread the wedges to cause the
actuation of the gripping and heading
mechanism to head rivets and to relax said
wedges to release the gripping and heading
mechanism after the heading operation, and
means whereby the gripping and heading
mechanism may be advanced when spread
to pull the pipe through the former.

29. In a spiral pipe machine, the combina-
tion with means for shaping a sheet metal
blank into a spiral pipe, of a wedge-actuated
riveting device at the inside of the formed
pipe, a complementary wedge-actuated riv-
eting device at the outside of the pipe, tog-
gle mechanism for spreading and relaxing
the riveting devices to grip and release the
pipe, and means for effecting the bodily
oscillation and concurrent longitudinal
movement of both of said riveting devices
when the pipe is gripped. :

30. In a spiral pipe machine, the combina-
tion with a former for forming a blank into
a spirally coiled pipe, of radially movable
riveting heads at the inside of the formed
pipe, riveting heads at the outside of the
pipe codperating with the inside riveting
heads, means for radially moving said rivet-
ing heads to cause heading of a rivet passing
through the pipe walls between the heads
and clamping of the pipe, and means for
effecting the concurrent spiral oscillation of
said riveting heads when clamping the pipe
whereby the pipe is fed through the ma-
chine.

31. In a spiral pipe machine, the combina-
tion with a former for shaping a strip of
metal into a spiral pipe, radially and rela-
tively movable riveting heads, relatively sta-
tionary riveting heads coSperating with the
movable heads, wedge mechanism for actu-
ating said movable heads, toggle mechanism
for actuating said wedge mechanism where-

=]

by the movable heads are moved radially to
engage a rivet to head the same and simul-
taneously to grip the formed pipe between
the heads, and means for causing the con-

“current bodily oscillation in a spiral direc-

tion of said riveting heads when gripping
the pipe whereby the pipe is fed through
said former in a spiral direction.

32. In a spiral pipe machine, the combina-
tion with a former for shaping the same into
a spiral pipe, of a radially movable inside
riveting head, movable complementary out-
side riveting heads cobperating with the in-
side heads, wedge mechanism for causing the
actuation of said riveting heads, toggle
mechanism for actuating the wedge mecha-
nism whereby. the riveting heads are forced
into engagement with rivets to head said
rivets and to grip the formed pipe, and
means for causing a concurrent forward
spiral movement of said riveting heads when
gripping the pipe whereby the pipe is fed
through the machine.

33. In a spiral pipe machine, the combina-
tion with a former for shaping a sheet metal
blank into a spirally coiled tube, of gripping
and heading mechanism, wedge and toggle
mechanism adapted to cause the alternate
opening and closing of the gripping and
heading mechanism, and means for causing
the spiral oscillation of said gripping and
heading mechanism as a whole, the advance
spiral oscillatory movements being timed to
correspond with the closure of the gripping
and heading mechanism and the return spi-
ral oscillatory movements being timed to oc-
cur during the open condition of said grip-
ping and heading mechanism.

34. In a spiral pipe machine, the combina-
tion with means for forming a sheet of metal
into a pipe, of means for causing an inter-
mittent spiral advancement of the formed
pipe, of a punch for punching rivet holes
through the overlapping edges of the mate-
rial, means for causing the actuation of said
punch during the stationary condition of
the pipe, a rivet feeding device for feeding
rivets into the hole formed by the punch,
and means for causing said punch to move
vertically and diagonally after having
punched a rivet hole to allow said feeding
device to insert a rivet in said rivet hole.

85. In a spiral pipe machine, the combina-
tion with a former for receiving and shaping
sheet material into a spirally coiled pipe
with lapped edges, of means for causing the
intermittent spiral advancement of the
formed pipe, a punch for punching rivet
holes through the overlapping edges of the
material, means for actuating said punch, a
rivet feeding device for feeding rivets into
the holes formed by the punch, means for
causing said punch to move vertically and
diagonally after having punched a rivet hole
to allow said feeding device to insert a rivet
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into said rivet hole, and means for retaining
sald pipe stationary while said punching and
rivet inserting operations are accomplished.

36. In a spiral pipe machine, the combina-
tion with means for feeding sheet material
into the machine to form a spiral pipe, of a
disk, an opening through said disk from
which the pipe emerges, a vertical recipro-
cating punch for punching rivet holes
through overlapping edges of the pipe, a
rivet wire feeding device mounted upon said
disk, means for rotating said disk toward
the newly punched rivet hole to allow a rivet
to be inserted in said rivet hole, and means
for raising said punch out of the way of
said feeding device, substantially as™ de-
seribed.

37. In a spiral pipe machine, the combi-
nation with a stationary former for feeding
sheet material into the machine to form
spiral pipe, of a punch for punching rivet
holes through the overlapping edges of the
pipe, a riveting wire-feeding device for feed-
Ing wire into the holes formed by said
punch, a shearing blade encircling said wire
above the pipe, means for causing said pipe
to rotate spirally forward, means for caus-
ing said feeding device and said blade to
travel with the pipe, and means for limiting

the travel of the feeding device whereby

upon further travel of the blade the part of
the wire in the rivet hole is severed from the
wire mass, substantially as described.

38. In a spiral pipe machine, the combina-
tion with a former for spirally feeding sheet

~material into the machine to form a Pipe,

of a disk, an opening through said disk
from which the pipe emerges, punch mecha-
nism for punching rivet holes through the
overlapping edges of the pipe, a rivet wire-
feeding device suspended from said disk for
feeding rivet wire into the rivet holes, a
shearing blade carried by the disk and en-
circling said rivet wire, means for gripping
the pipe, means for causing rotation of said
pipe and consequent:travel of the feeding
device and shearing blade carried by the
disk, and means for limiting the travel of
the feeding device whereby upon further
travel of the blade the wire in the rivet hole
is severed from the feed wire, substantially
as described.

39. In a spiral pipe machine, the combi-
nation with means for spirally feeding sheet
material into the machine to form a pipe,
of a punch for punching rivet holes through
the overlapping edges of the material, a
rivet wire-feeding device for feeding wire
into said rivet holes, a shearing blade encir-

«cling said wire above the pipe, rivet headers

upon_the interior of said pipe, wedges in-
serted between said headers, complementary
headers upon the exterior of the pipe,

wedges associated with said complementary
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headers, a toggle mechanism for simultane-
ously actuating said wedges whereby pre-
viously inserted rivet blanks are engaged
and headed by said headers, means for caus-
ing spiral forward rotation of said heading
device and the pipe when gripped thereby,
means for causing said feeding device and
said blade to travel with the pipe, and means
for limiting the travel of the feeding device
whereby upon further travel of the blade
a rivet blank is severed from the wire, sub-
stantially as described.

40. In a spiral pipe machine, the combi-
nation with inside gripping and heading
mechanism, complementary outside gripping
and heading mechanism, jaw members for
the gripping and heading mechanisms, means
for moving the jaw members to cause actu-
ation of said griping and heading mech-
nisms to engage and head rivets, means serv-
ing to impart a concurrent rotatory move-
ment to said gripping and heading mecha-
nisms after heading of the rivets, and means
for then causing movement of the jaw mem-
bers to their normal relative position to
cause the gripping and heading mechanisms
to release the rivets.

41. In a spiral pipe machine, the combi-
nation with inside gripping and heading
mechanism, complementary outside orip-
ping and heading mechanisms, jaw members
tor the gripping and heading mechanisms.
means serving to cause relative longitudinal
movements of the jaw members of the grip-
ping and heading mechanisms to cause said
mechanisms to engage and to head rivets,
means serving to lmpart a concurrent re-
ciprocal movement to said gripping and
heading mechanisms after heading of the
rivets, and means for causing relative move-
ment of the jaw members to their normal
position to cause the mechanisms to release
the rivets.

42. In a spiral pipe machine, the combi-
nation with inside gripping and heading
mechanism, of complementary outside grip-
ping and heading mechanism, means sery-
ing to successively open and close the jaws
of said gripping and heading mechanisms,
and means serving to impart a combined ro-
tary and longitudinal reciprocal movement
to said gripping and heading mechanisms
concurrently, the combined movements be-
ing timed so as to intervene between the
open and closed position of the jaws.

43. In a spiral pipe machine, the combi-
nation with inside gripping and heading
mechanism, of complementary outside arip-
ping and heading mechanism, power driven
toggle mechanism and wedge mechanism
serving to cause movements of jaw members
of said gripping and heading mechanisms
to head rivets and to grip the pipe, crank
and link mechanism serving to Impart a
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concurient oscillatory motion to said grip-
ping and heading mechanisms when grip-
ping the pipe, and means for actuating the
wedge and toggle mechanism to restore the
jaw members to their normal relative po-
sition.

44, In a spiral pipe machine, the combi-
nation with inside gripping and heading
mechanism, of complementary outside grip-
ping and heading mechanism, power driven
toggle mechanism and wedge mechanism
serving to cause spreading of the jaws of
said gripping and heading mechanisms and
closure thereof, said jaws when spread head-
ing a rivet and gripping the pipe, and crank
and link mechanism serving to impart a
concurrent oscillatory motion to said grip-
ping and heading mechanisms when grip-
ping the pipe.

45. In a spiral pipe machine, the combi-
nation with inside gripping and heading
mechanism, of complementary outside grip-
ping and heading mechanism, power driven
toggle mechanism and wedge mechanism
serving to cause spreading apart of the jaws
of one of said gripping and heading mech-
anisms and closure thereof, said jaws when
spread heading the rivet and thereby grip-
ping the pipe, crank and link mechanism
serving to impart a concurrent rotary move-

ment to said gripping and heading mecha--

nisms when gripping the pipe, and cam
mechanism actuated upon each of said ro-
tary movements to cause also longitudinal
movement of said gripping and heading
mechanisms.

46. In a spiral pipe machine, the combi-
nation with inside gripping and heading
mechanism, of complementary outside grip-
ping and heading mechanism, power driven
toggle mechanism and wedge mechanism
serving to cause spreading apart of jaw
members ‘of said gripping and heading
mechanisms and closure thereof, crank and
link mechanism serving to impart a concur-
rent rotary movement to said gripping and
heading mechanisms, and cam mechanism
actuated upon each of said rotary move-
ments to cause also longitudinal movement
of said gripping and heading mechanisms.

47. In a spiral pipe machine, the combi-
nation with a frame, of a carrier, means for
causing a spiral oscillation of said carrier,
and gripping and rivet heading mechanism
mounted upon said carrier to grip the pipe
and to head rivets during such oscillation.

48. In a spiral pipe machine, the combi-
nation with a machine frame, of a carrier,
means for causing a spiral oscillation of said
carrier, gripping and heading mechanism
mounted upon said carrier, and wedge and
toggle mechanism mounted upon said car-
rier and adapted to cause the actuation of
said gripping and heading mechanism to

1L

head rivets and to grip the pipe during
such oscillation.

49. In a spiral pipe machine, the combi-
nation with a machine.frame, of a carrier,
means for causing a spiral oscillatory move-
ment of said carrier, gripping and rivet
heading mechanism mounted upon said car-
rier to head rivets and to grip the pipe. dur-
ing such oscillation, and rivet hole punching
mechanism mounted upon said machine
frame and independent of the motion of said
carrier.

50. In a spiral pipe machine, the combi-
nation with a machine frame, of a carrier,
means for causing a spiral oscillatory move-
ment of said carrier in a direction corre-
sponding with the direction of the seam of
the pipe to be formed, gripping and head-
ing mechanism mounted upon said carrier,
to head rivets and to grip the pipe during
such oscillation, wedge and toggle mecha-
nism for actuating said gripping and rivet
heading mechanism, and rivet hole punch-
ing mechanism mounted upon said frame
and independent of the motion of said car-
rier.

51. In a spiral pipe machine, the combina-
tion with a stationary machine frame, of a
carrier rotatably mounted in said frame,
mechanism serving to impart to said carrier
a combined oscillatory and reciprocal mo-
tion, gripping and heading mechanism
mounted on said carrier, means for actuat-
ing said gripping and heading mechanism
in synchronism with the movements of said
carrier to head rivets and to grip the pipe,
a punch for punching rivet holes mounted
directly on said machine frame, and means
for actuating said punch in synchronism
with the movements of sald carrier.

52. In a pipe machine, the combination
with means for forming a strip of metal
into a pipe, of a bodily traveling riveting
and gripping device adapted to rotate and
advance said pipe when moved in one direc-
tion, and means for automatically releasing
said device at the end of its stroke and when
moved in the opposite direction, thereby al-
lowing said pipe to retain the position to
which it has been thus rotated and advanced.

53. In a pipe machine, the combination of
a bodily reciprocating device having inside
and complementary outside riveting means,
the pipe being gripped during riveting and
carried with said device when the device
is moved in one direction, and means for re-
leasing said riveting means, thereby allow-
ing said pipe to retain its position when said

~device reaches the end of its stroke and is

moved in the opposite direction.

54. In a pipe machine, the combination
with means for forming sheet metal into a
pipe, of riveting mechanism, means for
causing the mechanism to head the rivets
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and to simultaneously grip the pipe,.and
means for effecting bodily travel ofp the rivet-
ing means with the pipe gripped thereby.
55. In a pipe machine, the combination of
a stationary former, a frame reciprocable
with reference to the former, gripping jaws
bodily carried by said frame for gripping
the material of which the pipe is to be
formed, means for punching rivet holes
through the material, means for feeding
rivets between the gripping jaws before said
jaws are actuated to grip the material where-
by said material is riveted together during
the gripping operation to form a pipe,
means for causing a forward movement of
the frame while said material is gripped by
the jaws, whereby the material is drawn
through the former to form additional pipe,
means for releasing the jaws from the grip-

o7e,781

ping position at the end of the forward
movement, and means for returning the
frame to its initial position.
56. In a pipe machine, the combination of
a former, combined feeding and riveting
clamps, means for feeding rivets to the
clamps whereby the material for the pipe is
riveted when gripped by the clamps, and
means for bodily moving the clamps to cause
the material to be carried thereby through
the former to bring a new section of pipe
into the riveting field. :
In witness whereof, I hereunto subscribe
my name this fourth day of June A. D.,
1902.
JAMES HALL TAYLOR.
Witnesses:
Harvey L. Hawson,
JoHN Stamr.
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