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UNITED STATES

PATENT OFFICE.

THOMAS C. BELDING, OF CANTON, OHIO, ASSIGN OR TO THE CANTON STEEL
ROOFING COMPAXNY, OF OHIO.

SHEET-METAL-PIPE CORRUGAT!NG AND SEAM-GROOVING MACHINE.

SPECIFICATION forming part of Letters Patent No, 525,438, dated September 4, 1894,

Application filed Jannary 6; 1894,

To all whom it may concern.:
Be it known that I, THOMAS C. BELDING, a

citizen of the United States, residing at Can-
_ton,in the county of Stark and State of Ohio,
5 have invented certain new and useful Im-
provements in Sheet-Metal-Pipe Corrugating
andSeam-Grooving Machines;and I do hereby
declare that the following is a full, clear, and
exact description of the same, reference being
had 1o the annexed drawings, making a part
of this specification, and to the figures of ref--
erence marked thereon, in which— ;

Figurel,is aside elevation of the machine.
Fig. 2, is a view, showing a portion of the
mandrel and its sliding clamp, together with
a portion of the supporting bar. Fig. 8, is
a detached view of the beltshifting lever, and
the devices for automatically shifting the le-
ver. Fig. 4,is a top view of the mandrel
clamps, and the pivoted mandrel head, show-
ing the tie-bars placed in proper position.
Fig. 5, is a longitudinal section, showing ‘a
small portion of a mandrel, and illustrating
one of the yielding retaining pins. Fig. 6, is
a transverse section of a mandrel, designed
and ealculated for seaming, and illustrating
an edge view of one of the yielding pius.
Fig. 7, is a transverse section of a corrugat-
ing mandrel,showing a pipe located thereon.
Fig. 8, is-a transverse section, through line
x x, Fig. 1, lookiug toward the power end of
the machine. Fig. 9, is a detached view of a
stripper, designed to be used to remove the
pipe from its mandrel, after the pipe has been
properly seamed, also showing its bracket.
Fig. 10, is a side view of the seaming die,
showing the mandrel properly located, with
reference to said die, and illustrating a por-
tion of the carriage, and the machine frame
together with the stripper and its bracket.
Fig.11,is a front view of the corrugating die.
Fig. 12, is an edge view of the corrugating
die, showing a portion of the corrugating
mandrel, and illustrating a pipe properly lo-
cated upon the mandrel, and partially corru-
gated. Fig. 13, is a detached view of the
stripper, showing the same properly located,
the stripper illustrated being designed tore-
move a finished corrugated pipe from the
mandrel. Fig. 14, is a transverse section of
afinished corrugated pipe. Fig.15,isatrans-
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verse section, showing a portion of the seam-
ing mandrel, and illustrating the position of

the seaming wheel, showing said partssome-

what enlarged. Fig. 16, is a transverse sec- 535
tion of a finished plain or common round
pipe. Fig. 17, is a transverse section of a
mandrel, showing the position of the eorru-
gated pipe, and illustrating the guide wheel
properly located with reference to the back- 6o
ing wheel. Fig. 18, is a view showing one of
the pipe removing arms properly located

‘i upon its shaft, and illustrating the position

of the trip-bar, and mechanism for tripping
the bar, and elevating the pipe removing 65
arms. Fig.19,isa detached view of the man- .
drel supporting bracket or arm, showing said
mandrel supporting arm properly located and
attached. Fig. 20, is a longitudinal section
of a portion of the frame illustrating the le- yo
ver bracket properly attached thereto, and
illustrating the position of the belt shifting
lever devices. Fig. 21,is a transverse sec-
tion of one of the sills and rack-bar, showing
the position of one of the carriage roller
brackets, and the roller properlylocated with
reference to the bracket shown. Fig. 22, is
a top view of the machine, showing the dif-
ferent parts-in proper position, with refer-
ence to the mandrel, after the mandrel has 8o
been moved backward through the dies. Fig.
23,is'a top view, showing a portion of the car-
riage and illustrating the mandrel turned out
of alignment to receive a pipe.

The present invention has relation to sheet 8g -
metal pipe corrugating and seaming ma-
chines, and it consists in the different parts

and combination of parts hereinafter de-

seribed, and particularly pointed out in the
claims.

Similar numerals of reference indicate cor-
responding parts in all of the figures of the
drawings. ‘

Inthe accompanying drawings 1, represents
the legs or standards upon which the machine g5
proper rests, and is supported at the required
height. To the top or upper end of the legs
or standards 1, are securely attached in any
convenient and well known manner, the bars
2, which bars are formed of a length to corre- 100
spond with the length of the machine de-
signed to be constructed. The bars 2, are
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held in proper parallel position by means of
suitable cross-bars and tie-rods or bolts, which
parallel cross-bars and tie-rods constitute the
frame of the machine proper.

To the parallel bars 2, are attached by
means of suitable clamping bolts or their
equivalents, the brackets 3, which brackets
are located at intervals along the bars 2, and
are provided with the rollers 4, said brackets
and rollers being located and arranged sub-
stantially as illustrated in Figs. 1, 8,20,and 21.

Upon the rollers 4, are located the carriage
sills 5, which carriage sills are provided with
the rack-bars 6, which rack-bars are formed
of a length to correspond with the length of
travel calculated and designed to be given to
the backward and for ward rec1procdt1n‘r car-
riage.

For the purpose of imparting a reciproeat-
ing movement to the carriage proper, the pin-
ions 7 are provided, which pinions are se-
curely attached in any convenient and well

-known manner to the shaft 8, said shaft and
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pinions so located and adjusted, that the pin-
ions 7, will mesh with the rack-bars 6. For
the purpose of communicating rotary motion
to the shaft 8, said shaft is provided with the
beveled gear wheel 9, which beveled gear
wheel meshes with the pinion 10, which pin-
ion 10 is securely attached to the shaft 11,
which shaft is connected with the belt pul-
leys 12, which belt pulleys are provided with
any common reverse clutch mechanism, which
mechanism may be of any desired style or
kind, inasmuch as the reverse mechanism
forms no particular part of the presentinven-
tion, except that a reverse motion must be
given to the shaft 11, to carry out the opera-
tions of the machine proper, which operations
are to be hereinafter described.

To the rear eand of the machine is located
the piveted arm 13, which pivoted arm is at-
tached to the bar 14, or itsequivalent, which
bar 14 is attached to the rear end of the car-
riage sills or bars 5. For the purpose of as-
51st1n0 in holding the parallel bars 5, in proper
position, the bxacket 14®, is pr ov1ded said
bracket being also for the purpose herelnafter
described. For the purpose of securely hold-
ing the various mandrels,such as 15, and the
other mandrels hereinafter
proper position, and atthe same time prevent-
ing the mandrels from moving end wise, the
(,ldmps 16 and 17 are prov1ded which clamps
may be of the form shown in Figs. 1, 2,4, 22,
and 23.

For the purpose of supporting the different
mandrels, the bar 14? is located directly be-
low the clamp 17, and the set-screw 18, and
upon which baror bracket theclamp 17 moves
or slides at the time the mandrel secured by
said clamp is moved out of alignment with
the carriage proper, as illustrated in Fig. 23,
said movement being given to the mandrel
for the purpose hereinafter described.

At or about the transverse center of the ma-
chine proper is removably attached the die

desceribed in.

frame or head 19, which die frame or head is
held in proper pos1t10n, by means of the
brackets 20, which brackets are securely at-
tached in any convenient and well known
manner to the sills 2 or their equivalents.

For the purpose of removing any particular
die head, such as 19, and the different dies
attached to the head the brackets 20 are pro-
vided with the grooves 22*, which grooves are
located substantially as illustrated in Fig. 22,

It will be understood that different dies are
to be employed for the formation of different
sized and shaped pipes; and it will also be
understood that various styles of mandrels,
such as 152, 15°, and 15° are to be used for
seaming and corrugating pipes, and that the
mandrels and dies are to correspond with each
other, with reference to the corrugating of the
pipe; that is to say a particular set of dies,
and mandrel are to be used to produce a par-
ticular sized or shaped pipe.

In the drawings I have illustrated various
kinds of maundrels, which are tobe used both
for seaming and corrugating; but it will be
understood that various changes, both as to
size and form can be made in the mandrels
and dies, without departing from the nature
of my invention, inasmuch as a reciprocating
carriage, and means for reversing the carriage
to produce a reciprocating movement must
be provided for in all instances.

In Figs. 6, 15, and 17, I have illustrated in
cross section mandrels designed and ecalcu-
lated for compressing and finishing the lon-
gitudinal seam of a pipe; these mandrels are
each provided with the ledge or flange 21,
which ledge or flange extends the entire
length of the mandrel, or that much of the
mandrel over which the pipe is to be placed.

In Fig. 15, a portion of the seaming wheel
22 is illustrated, which seaming wheel is pro-
vided with the flange 23, which flange is so
arranged that it will come opposite the ledge
or flange, as illustrated in Fig. 15.

For the purpose of holding the pipe, calcu-
lated to be seamed or corrugated in proper
position upon the mandrel over which the
pipe is placed, the yielding pins 24, are pro-
vided, and are so located and arranged that
their curved faces will extend a short dis-
tance above, or beyond the periphery of the
mandrel, substantially as illustrated in Figs.
1, 5, 6, and 17. For the purpose of prevent-
ing the yielding pins 24, from interfering
with the seaming wheels or corrugating dies,
said pins are held in their normal position
by meansof the springs 25, which springs are
located within the chambers 26,-and around
the portions or extensions 27 of the pins 24.

It will be understood that as the varions
mandrels are moved longitudinally through
the die heads or under the different seaming
wheels that the pins 24 will be pressed inward
‘toward the center of the mandrel, thereby
preventing said pins from interfering in any
manner with the operation of the various dies
L or seaming wheels. -
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For the purpose of preventing the ends of
the pipe from striking the pins as said pipe
is slipped on and off the mandrel, the outer
faces or heads of the pins 24 are curved, so as
to bring ends of said pins below or on a level
with the periphery of the mandrel. For the
purpose of supporting the mandrel and its
pipe directly below the seaming wheel, and
dies, the roller 29-is provided, and located
substantially as illustrated in Fig. 10.

To the die head 19 are attached in any con-
venient and well known manner the blocks
30, which blocks are provided with the com-
pressing or corrugating wheels 31, which com-
pressing or corrugating wheels are properly
journaled to the blocks 30, which blocks are
located and arranged substantially as illus-
trated in Fig. 11. ‘

It will be understood that the periphery of
the different corrugating and compressing
wheels 31, should be located at an equal dis-
tance from a common center, which common
center is also the center of the mandrel. In
Fig. 12, the finishing wheels or dies are illus-
trated, said finishing wheels and dies 30* be-
ing located and arranged substantially as
illustrated in Fig.12, and are for the purpose
of completing the corrugating of the pipe;
the front corrugating wheels or dies act only
to crush or start the bending of the metal.
It will be understood that the number of com-
pressing wheels in each set are to correspond
with the number of corrugations to be given
the pipe.

For the purpose of providing an adjustment
for the different thicknesses of sheet metal
from which the pipe is made the set-screws
31® are provided. It will be understood that
the material for the pipes is edged for their
seams and formed round in the usual man-
ner, which process or operation has no par-
tieular reference to the present invention, ex-
cept to properly formulate the material from
which the pipes are seamed and corrugated.

For the purpose of providing a means for
placing the pipe of skelp upon the mandrels,
the various mandrels are attached to the piv-

oted arm 13, so that themandrels can beswung-

or turned to the position illustrated in Fig. 23,
after the pipe has been properly placed upon
the mandrel, the mandrel and pipe or skelp
are placed in the position illustrated in Figs.
1 and 22, which position brings the pipe or
skelp, and its mandrel directly opposite and
in line with the corrugating dies or wheels,
or seaming wheel, as the case may be, which
position places the pipe and its mandrel in
proper position to be moved forward through
the corrugating die head or under the seam-
ing wheel.

For the purpose of properly locating and
guiding the mandrel and its pipe through the
corrugating die head, or under the seaming
wheel, the roller 29, is provided, which roller
is grooved, as illustrated in Fig. 8, it being
understood that the grooved roller 292, is es-
pecially for the purpose of providing a guide

to properly start or enter the mandrel and its
pipe into the corrugating die head or under
the seaming wheel. '

For the purpose of starting or entering the

forward end of the mandrel, and its pipe into

the corrugating die or under the seaming
wheel the spring 32 is provided; one end of
said spring is attached to the cross-bar 33 or
its equivalent, and the opposite end of said
spring is attached to the rock-bar 34, which
rock-barislocated substantially as illustrated
in Fig. 20, and as shown in said Fig. 20, the
bottom or lower end of the rock-bar is pivot-
ally attached to the cross-bar 34%, or if de-
sired said rock-bar may be rigidly attached
to the cross-bar 34%, and the cross-bar jour-
naled as the object of said spring can be ac-
complished equally as well with either con-
struction. g

To the traveling carriage is attached the
downwardly extending arm 35, which arm is
located substantially as illustrated in Fig. 20,
and is for the purpose hereinafter described.

To the arm 36 or its equivalent is pivotally
attached the operating lever 37, which lever
is located substantially as illustrated in Fig.
22. To one end of the operating lever 37 is
pivotally attached the rod 38, which rod ex-
tends forward to a point about midway be-
tween the belt pulleys 12, and has pivotally
attached thereto the shift-bar 39, which shift-
bar is for the purpose of reversing the motion
of the shaft 11, it being understood that the
belt pulleys 12, are rotated in opposite direc-
tions by means of one of the belts upon said
pulleys, being open and the other crossed. -

The downwardly projecting arm 35, is so
adjusted upon the carriage, that when said
carriage nears its stop as it moves backward,
the arm 385 will come in contact with the rock-
bar 34, and move the upper end of the rock-
bar a short distance, thereby converting the

spring 32, into a live spring After a pipeor

skelp has been properly placed upon a man-
drel, and the mandrel and pipe swung into
proper position to move longitudinally, the
free end of the operating lever 87, is moved
directly upward and out of the notches, which
notches will hereinafter be described.

To one of the sills 2, is securely atiached
the bracket 40, which bracket is provided
with the notch 41, said noteh being for the
purpose of holding the operating léver 37.
‘When the carriage is moved backward as far
as it is designed to travel, the arm 42 whichis
attached toone of the carriage sills, and moves
back and forth with the carriage will be
brought into the position illustrated in Fig.
20, which position brings the noteh 43, in line
with the notch 41, thereby locking the car-
riage by reason of the operating lever drop-
ping into the noteches inasmuch as the lever

.87, when brought directly over the notch 41,

disengages both belt pulleys, by means of the
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the operating lever 37 is elevated so as to dis-
engage it from the notehes 41 and 43, the car-
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riage together with its mandrel will be moved
forward toward the front or power end of the
macbine, by reason of the spring 32 pulling on
the rock-bar 34, which moves the carriage
forward sufficiently to enter the mandrel and
its pipe or skelp into the die head, or under
the seaming wheel, as the case may be.

After the mandrel and its pipe or skelp has
been properly started or entered, the operat-
ing lever 37 is moved toward the rear end of
the machine, which in turn applies power and
the carriage moves forward until the pin 44,
comes in econtact with the free end of the oper-
ating lever 37, and moves the free end of said
lever toward the front or power end of the
machine, which action reverses the rotation
of the shaft 11, by means of the shift-bar 39,
thereby reversing the movement of the car-
riage and its mandrel

For the purpose of carrying the lever 37
over the notch 41, the plate 45 is inclined
upon its top or upper edge as illustrated in
Fig. 20, thereby elevating the operating le-
ver, as the plate 45 passes under said lever.
It “111 be understood, that by means of the
pin 44 and the. plate 45, that one complete
forward and backward movement of the car-
riage will be made, and said carriage come
to a stop upon its backward or return move-
ment by reason of the shoulder 46, moving
the operating lever toward the notch 41, until
the notch 43 comes in line with the notch 41,
at which time, the operating lever 3%, drops
into the notches.

For the purpose of preventing the carriage

sills or bars 5, from vibrating or springing as

they are moved longitudinally, and at the
same timeforminga guide for the movements
of the carriage, the bottom or under side of
the sills 5, are provided, with the plates 47,
which plates are formed somewhat wider
than the carriage sills, and are so formed for
the purpose of causing the top or upper ends
of the brackets 3 to engage said plates, as
illustrated in Fig: 21. If desired the rack-
bars 6, may be formed separate from the
plates 47, and attached to said plates in any
convenient and well known manner, or the
rack-bars may be formed integral with the
plates 47 if desired.

For the purposeof supporting the pipe, af-
ter the mandrel has been removed as herein-
after described, and at the same time assist-
ing in supporting the mandrel, the rollers 48
are provided, which rollers are located and
arranged substantially as illastrated in Figs.
1, and 22, and are held in the desired posi-
tion by means of the bracksts or arms 49,
which brackets or arms are attached in any
convenient and well known manner to the
bars 2.

For the purpose of stripping the pipe from
the mandrel as the carriage moves backward,
the stripper 50 is provided, which stripperis
80 adjusted that its front edge or face will
come against the rear end of the pipe, and
thereby prevent the: pipe from moving with

- 525,438

the mandrel.  The stripper 50, is attached to
the brackets or arms 51.

In Fig.13, thestripper 52 issomewhat modi- yo
fied from that shown in Fig. 9, but it is for
the same purpose; and is plvotally attached
at its top or upper end to the arms 53. The
strippers are 8o adjusted that asthe mandrel
and its pipe moves under the strippers or 75
stripper, the thickness of the pipe will cause
the stripper to be moved as indicated in the
dotted lines, Fig. 10, when the rear end of
the pipe has passed the stripper, it will as-
sume the position illustrated in Fig. 10, which 8o
position brings it into operative place.

For the purpose of providing a means for -
removing the pipe from the machine proper,
after the mandrel has been withdrawn from
said pipe, the arms 54 are provided, which 85
arms are securely attached at their bottom
or lower ends to the shaft 55, which shaft is
properly journaled to one of the bars 2, and
for the purpose of adjusting the length of the
arms 54, the extensions 56 are provided,which
extensions are adjustably attached by means
of the clamping bolts 57 and the slots 38.
The normal positions of the arms 54, is that
indicated by the dotted lines Fig. 18, whieh .
brings the arms below the pipe. 95

To one of the carriage sills 5 is attached .
the inclined block 59, which inclined blook is
adjusted upon the carriagesill, that when the
carriage has moved backward,and withdrawn
the. mandrel from - the pipe, said inclined
block will engage the roller 60, which roller
is attached to the top or upper end of the
trip-bar 61, thereby depressing said trip bar
and causing the bottom or lower end of said
trip-bar to act upon the arm 62, which arm
is attached tothe shaft 55,and slightly rotate
said shaft, which in turn elevates the arms
54, thereby elevating the pipe and causing it
torollor falltothe side of the machine. After
the inelined block 59 has been released from
the roller 60, the arms 54 will assnme their
normal positions by gravity. The arms 54
are bent so as not to interfere with the move-
ments of the carriage. ‘

For the purpose of properly gathering the
corrugations of the pipe, and at the same
time provide a means for easily placing the
pipe upon the mandrel, and removing it from
the mandrel, the corruoatmg flanges or ridges
63 (see Fig. 7) are located somewhat closer
together than the corrugating flanges 64. It
will be understood that by locating the flanges
or ridges 63 and 64 as above described, that
all of the corrugations of the pipe will be
equal and alike; the flanges 63 being located
closer together than the flanges 64, so as to
compensate for the gather of the metal, and
prevent a greater amount of metal from be-
ing gathered in the seam groove corrugations,
than is gathered in the corrugations having
no seams, and thereby prevent the seam cor-
rugations from expanding beyond the width
of the seamless corrugations thereby leaving
ali the corrugations equal, ) o
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For the purpose of adjusting the guide
wheels 65 and 70,the arm 66 is provided, and
is adjusted by means of the screw-threaded

shaft 67, and the wheel 68, which screw-

threaded shaft is held in proper position by
means of the yoke 69, and is held at the de-
sired point of adjustment by means of the
jam nut 692, ‘

For the purpose of supporting the pipe duar-
ing the time the seam is grooved by means
of the seaming wheel 70%, the roller 71 is pro-
vided, and may take the place of the roller
29, It will be understood that by providing
the spring 32, said spring will act as a cush-
iom, as the carriage is brought to astop upon
its return movement.

For the purpose of supporting a mandrel,
when it is swung as illustrated in Fig. 23, the
arm 72 is provided, which arm is provided
with the roller 73, said roller being for the
purpoese of reduacing the friction, as the pipe
or skelp is placed on the mandrel. It will be
understood that the clamp 16, should be se-
eurely bolted or otherwise attached tothe arm
13 or its equivalent, to prevent said elamp
from moving longitudinally.

Having fully described my invention, what
Iclaim as new, and desire to secure by Letters
Patent, is—

1. In a sheet metal pipe corrugating and
seam grooving machine, a frame or bed, hav-
ing located thereon a reciprocating carriage
provided with a swinging mandrel, substan-
tially as and for the purpose specified.

2. In a sheet metal pipe corrugating and
seam grooving machine, a bed or frame, hav-
ing removably attached thereto a die head,
provided with suitable dies, said frame hav-
ing mounted thereon, a reciprocating carriage
provided with a swinging mandrel, substan-
tially as and for the purpose specified.

3. In a sheet metal pipe and seam grooving
machine, a reciprocating and laterally swing-
ing mandrel provided with yielding retaining
pins, and dies, substantially as set forth.

In testimony that I claim the above I have
hereunto subscribed my name in the presence
of two witnesses. ‘ ‘

: "THOMAS C. BELDING.
Witnesses:
J. M. SHIEFFLER,
F. W. Boxb.
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