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UNTTED STATES

Patent OFFICE,

ALFRED NELSON FAIRMAN, OF MONTREAL, CANADA, ASSIGNOR OF ONE-
HALF TO JAMES COOPER, OF SAME PLACE. )

STOVEPIPE-ELBOW-MAKING MACHINE.

SPECIFICATI(OIJ’ forming part of Letters Patent No. 646,021, dated March 27, 1900.
o Application filed Apnil 19, 1899; Serfal No: 718,677, (No model)

To all whom it Ay Concermn: :
Be it known that I, ALFRED NELSON FAIR-

MAN, of the city of Montreal, Province of Que-.

bec, Canada, have invented certain new and
useful Improvements in Stovepipe-Elbow-

Making Machines; and I do hereby declare

that the following is a full, clear, and exact
description of the same. '

of stovepipe-elbow-making machine illus-

trated and described in Letters Patent of the’

Dominion of Canada granted to me under No.
41,252 on December 15,1892, and in the United
States under No. 496,354 April 25, 1893; and
the object of the invention is to improve this
typeof machine and at the same time provide
a machine that will produce a greater number
of better-finished elbows in a given time than
has been possible heretofore and that will be
more durable, less liable to get outb of order,
more easily repaired, and in operation more
direct and less liable to vary in its action upon
the pipe than machines heretofore known.
My improved machine may be said, briefly,
to consist of a stationary mandrel and a re-
ciprocating sleeve inclosing said mandrel and
carrying a rigid head, to which a folder-head
is hinged. A pair of crimpers are pivotally
connected at.their upper ends to a block hav-
ing a vertical sliding connection with the face-
plate of the machine above the folder-head,
and the lower ends of the ecrimpers are opera-
tively connected to a vertically-reciprocating
cross-head, while means are provided where-
by the movement imparted to the crimping-
jaws by said cross-head will be converted to
cause the crimpers to open and close to a va-
riable extent about and intersect the space
between therigid and folderheads, and there-
by erimp a portion of the pipe length, which
is fitted over said heads into said space, the
outer face of the rigid head being recessed to
accommodate the erimped portion of the pipe
while being folded over by the folder-head.
The crimpers or jaws and the inner edge of
the upper sliding block are formed with in-
dependent crimping edges made in sections
and removablysecured tosaid jawsand block.
The inner end of the length of pipe from
which the elbow is to be formed is rigidly con-
nected to the feeding-carriage by an expansi-

jaws.

ble ring adapted to clamp said pipe tightly

‘against the interior of a projecting annular

portion of said carriage, while the outer end
of the pipe is retained in a state of slightly-
greater contraction than the inner end by a
rigidringand an expansible ring carried with-

:in it and between which and said rigid ring
‘the outer end of the pipe is clamped.
My invention relates particularly tothe type |-

‘The meansforoperating the jaws, the means
forindependently moving the rigid and folder
heads one before the other and then simul-
taneously, the means for feeding the carriage,

-and the means for antomatically stopping the

machine at the completion of an elbow are
also improved and rendered more efficient,
and many improvements are made in-their
construetion and arrangement that inciden-
tally reduce the cost of the machine and add
to its efficiency. ’

For full comprehension, however, of the in-
vention reference must be had to the accom-
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panying drawings, forming a part of this

specification, in which like symbols indicate
the same parts, and wherein—

Figure 1 is a side elevation of myimproved

machine. Fig.2isa planviewthereof. Fig.
3 is a front elevation thereof. Tig. 4 is an
enlarged longitudinal vertical sectional view
of the front portion of the machine, taken on
line 4 4, Fig. 3, and with the jaws in erimp-
ing position. Fig. 5is a detail view of a por-
tion of the jaws. Fig. 6is a plan view of the
central portion of the clamping-ring for hold-
ing the pipe length to be crimped in a con-
tracted state. Fig. 7 is a longitudinal verti-

cal sectional view of the machine, taken on

line with the same line as Fig. 4 and withthe
compressed head and jaws removed. = Fig. 8
is a plan view of the carriage. Fig. 9 is a

detail view of the gear connection and where- .

by an intermittent rotation is imparted from
the cam-shaft to the shaft for operating the
Fig. 10 is a sectional view of one of
the pins for connecting the links to the crimp-
ing-jaws. Fig. 11 is a transverse sectional
view of the lower part of the machine-frame,
taken on line 11 11, Fig. 7, looking in the di-
rection indicated. Fig. 12 is a similar view
to Fig. 11, taken on line 12 12, Fig. 7, and
illustrating the carriage. Fig. 13 is a detail
horizontal sectional view of the compressor-
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head and with the outer end of itsactuating-
rod shown in plan view. Fig. 14is an eleva-
tion of the rear of the base of the machine-
frame; and Fig. 15 isavertical sectional view
of the frame, taken on line 15 15, Fig. 7, and
illustrating in elevation the forward bearing
for the cam-shaft. .

The frame of my machine consists of an
oblong base 10, upwardly offset about mid-
way of its length. The top of the forward
raised portion constitutes a bed-plate 11, and
the top of the rear portion provides a trans-
verserear end piece 12 and a pair of side lon-
gitudinals 13, this base being supported atits
four corners upon legs 14, bolted thereto, and
the rear end thereof is bored, as at 15, to al-
low the main driving-shaft 20 to be passed
therethrough. This main shaft issupported
at its extreme rear end in a pillow-block 21,
bolted a short distance from the rear end of
the base to the floor of the building, atits for-
wardend in a bearing 22, bolted toa transverse
portion 16 of the base, and about midway of
itslengthinabearing 23,bolted totherearend
of the base concentrically of the boring 15. A
driving-pulley 25, having a clutch-face 26, is
mounted loosely upon the driving-shaft near
the bearing 23 and isadapted to be operatively
connected thereto by a friction clutch-pulley
27, preferably of the Waterous and Peel type,
(set forth in Canadian Patent No. 33,584, of
February4,1890,and United States Patent No.
447,217, of February 24, 1891,) and mounted
rigidly upon the shaft. This clutch-pulley
will be hereinafter further alluded to. A
pinion 28 is rigidly mounted upon this driv-
ing-shaft intermediate the bearings 22 and
23 and intermeshes with a gear-wheel 29,
mounted rigidly upon a counter-shaft 30, sup-
ported at its rear end in a pillow-block 31,
bolted upon the end piece 12, and at its for-
ward end in a bearing-eap 32, bolted upon
the frame which is adapted to accommodate
the shaft-plate 11. Upon this connter-shaft
arerigidly mounted, besides said gear-wheels
29, a cam 33 for imparting an intermittent
feed movement to the carriage and a disk 34,
having a portion of its periphery formed with
gear-teeth 35 and the remainder plain, as at
36. Next to thissemigear are rigidly-mount-
ed cams 37 and 38 for actuating the means
for flattening the crimped portion of the pipe
length and folding the said flattened portion
against the body of the pipe, respectively,
this shaft being localized in its bearings by
a pair of collars 39, secured rigidly one upon
each end thereof. '

A second counter-shaft 40 for actuating the
crimping-jaws is mounted in approximately
the axial line of the main shaft 20 in a bear-
ing 41, bolted to a transverse piece 17 of the
base 10, and in bearings 42 and 43, bolted to
the under side of transverse pieces 18 and 19
of the base, and located, respectively, at the
rear and forward ends of the upwardly-off-
set portion thereof, and the bearing 43 is fur-
nished with a brass bushing 45. This coun-

646,021

ter-shaft 40 is intermittently rotated by the
semigear 34 through the medium of a pinion
46, mounted rigidly upon the inner end there-
of, and a pair of pinions 47 and 48,-mounted
loosely upon a short shaft 49, secured rigidly,
as at 50, at its rear end in a boring in a
bridge-piece 51, bolted transversely of the
base, and at its forward end in a boring in a
vertical web 52, extending longitudinally of
and cast in one with the transverse piece 17
and the sides of the downwardly-offset por-
tion of the base, the portions of the cen-
tral portion of this web immediately contigu-
ous to the transverse piece 17 being cored
away to accommodate the bearing 41. The
pinion 48 has a radially-projecting block 53,
carried thereby and secured thereto by hav-
ing the inner end thereof dovetailed and fitted
into a dovetail slot in the periphery of said
pinion, which issecured rigidly to the pinion
47 by means of pins 54. The forward end of
this counter-shaft hasa disk 55,rigidly mount-
ed thereon and formed with a groove 56, ex-
tending from the periphery diametrically
across the outerface thereof to within a short
distance of the portion of the periphery dia-
metrically opposite, at which point the disk
is formed with a radial extension 57, which is
bored in a line with the center of the end of the
groove 56, while the outer edge of this groove
is of diminished width to provide flanges 58.
An adjustable block 60, formed with a serew-
threaded longitudinal perforation 61, takes
intosaid groove 56, wherein it is free to slide,
but is held against lateral displacement by
flanges 58. This block has a laterally-pro-
jecting pin 62, formed in one therewith, and
the block 60 is adjusted toward or away
from the center of the disk by a screw 66,
carried rotatably in the radial extension 57
and taking into the screw-threaded perfora-
tion 61, while a jam-nut 67 locks the screw
against rotation after the block has been ad-
justed to any desired position. A link 68, va-
riable in length, connects this pin to a cross-
head through which the crimping-jaws are
operated. One end of this link takes over
the pin 62, whereon it is held against displace-
ment, but free to rotate by means of a washer
and nut 70. The opposite end of the link
takes loosely over a pin 71, carried rigidly by
the cross-head 72,and although free to rotate
is held against displacement by a washer and
nut 73. This cross-head slides vertically in
guides 74, bolted to the front of the base of
the machine, and the crimping-jaws 80 are
operatively connected thereto by a pair of
links 75 and 76, variable in length, the lower
end of the link 76 being forked to straddle
the lower perforated end of the link 75 and
perforated to take over, with said end of the
link, a pin 77, carried rigidly by the cross-
head, whereon they are held against displace-
ment, although free to oscillate, by a washer
and nut 78." These links 68, 75, and 76 may
be of any approved construction. I will not
describe them in defail, as they are well
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known to all branches of mechanics and are
clearly illustrated in the drawings.

The upper ends of the links 75 and 76 are
connected to the erimping-jaws 80 and 90 by
pins 81, each formed with a flat head, which
is countersunk in a recess 82 in the rear side
of the jaw, a portion 83 to project through the
jaw, a portion 84 of slightly-reduced diame-
ter to take through a sleeve 85, and a portion
86, further reduced in diameter, to receive a
washerand nut87. Thesleevehasacollar 88,
formed centrally, which separates the upper
end of the link from a guide 100, the func-
tion of the latter being to control the move-
ment of the jaws, while a roller 89 takes onto
the inner end of this sleeve and runs in the
cam-slot of the gunide, this arrangement ef-
fectively retaining all the parts against dis-
placement, allowing them freedonm to oseil-
late relatively to’one another.

Myimproved jaws (shown in detail in Figs.
3 and 5) consist of segmental plates 90; hav-
ing a semicircular portion cut out of the.up-
per end of each to receive the semicircular
ends of a cross-piece 91, to which each jaw is

pivotally connected concentrically of the ad-

jacent semicircular end, as at 92, by a link
93, pivotally connected, as at 94, to the jaw,
while the inner edges of the cross-piece and
jaws have a series of knife-edged segments
95, connected rigidly thereto by dovetail con-
nections 96 and tightening - keys 97.- The

continuous line of the knife-edge (formed by.

said segments) of each jaw extends diago-
nally from midway of the upper end of the
jaw’s thickness to the lower rear edge there-
of. (See Fig.3.) The cross-piece 91 has its
movement confined in a vertical plane by a
block 97, sliding in a vertical slot 98, cut in
the face-plate 99 of the machine, and the
movements of the jaws are controlled by the
pair of guides. before mentioned. -These
guides consist of a pair of plates 100, having
segmental slots 101 cut therethrough and piv-
otally connected to the face-plate 99 by bolts
102, while they are adjustably connected to
said face-plate by bolts 103, taking through
segmental slots 104 in said guide-plates 100
and cut concentrically of the bolts 102. = The
face-plate 09, just mentioned, is offset at. its
lower end and bolted to the bed-plate, and
an opening 105 is cut therethrough to accom-
modate the crimping-heads, to be presently
described. - . .

The mandrel consists of a sleeve 106, cast
in one with a support consisting of a sleeve
107 of slightly-greater diameter than the man-
drel-sleeve and having legs 108 cast in one
therewith, through which it is bolted to the
bed-plate, as at 109. A standard 110, also
cast in one with the'sleeve 107, is steadied by
a diagonal brace 111 and acts as a brace for
the face-plate through a distance-piece 112,
bolted at its ends to the front and rearfaces,
respectively, of the standard and the face-
plate. The reciprocating sleeve 113 for car-
rying the rigid head to which the folder-head

[N

‘is hinged fits over the mandrel-sleeve and has

the top of its rear end slotted, as at 114, to
receive a guiding-block 115, secured rigidly
to the top of the mandrel-sleeve, while the
end thereof is enlarged in interior diameter
and screw-threaded to receive the rigid head.
This rigid head is preferably made in two
parts, one of which comprises a circular block
of varying diameter having an oblong slot
116 extending axially therethrough and with
the portion 117 of greatest diameter screw-
threaded fo take into its carrying-sleeve the
portion 118 adjacent thereto, diminished in
diameter and having a steel ring 119, (con-
stituting the other part,) formed with a facial

groove 79, taking thereon and secured in place

by.the overlapping heads of a series of screws
120, taking into the shoulder formed by the
further-diminished outerend 121 of the bloek.

The folder-head consists of a circular block
having its rear central portion cored out to
accommodate the outer portion 121 of the
rigid head and slotted, as at 122. I prefer,
however, to construct this folder-head in two

- pieces, as shown clearly in Fig. 4, and a piv-

otal relation is established therebetween and
the rigid head by an inverted-L-shaped re-
tainer 123, the horizontal portion whereof
projects inwardly through the slot 122 into
contact with the outer end of 121, to which it
is rigidly connected by a screw-bolt 124, while
the vertical portion thereof projects-down-
wardly over the outer face of said folder-head.
The cam-disk 38 is formed with a peripheral

.cam-groove 125 for actuating this folder-head

(clearly shown in Fig. 7) and operatively con-
nected to the head by a rod 126, divided and
the adjacent ends of its parts serew-threaded
and connected together by a sleeve-coupling
127 in order to allow of adjustment to accom-
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modate metals of different thicknesses and

for fitting. The inner end of this rod carries
a trundle-roll 128, taking into the said pe-
ripheral cam-groove 125, and its outer end is
diminished in diameter, as at 129, to take
throngh the slot 122 and receive a washer 130
and screw-threaded to receive a nut 131, the
shoulders formed by diminishing the outer
end, as shown in Fig. 13, bearing upon and

-forcing the head to its outwardly-inclined po-
“sition. )

The rigid head and its carrying-sleeve 113
are reciprocated by the cam 37, illustrated
in Fig. 7, and having a peripheral groove 133
operatively connected to the head by a rod
134, similar in construction to the rod 126,
carrying a trandle-roll 135 at its rear end and
having its forward end tapped to receive a
serew-bolt 136, taking through a hole 137,
drilled axially throagh the head.

My improved pipe-feeding carriage is simi-
lar to that illustrated and deseribed in mhy be-
fore-mentioned Letters Patent, excepting the
parts for clamping the pipeend in place. This
carriage consists of a ring formed of two sec-
tions Q Q', having side projections Q® Q5
through which they are bolted together, such

Iio

115

120

125

130




10

15

20

25

30

35

40

45

50

60

65

1 . 646,021

projections being also pierced to fit over a
pairof toothed check-bars 179, secured rigidly
at their rear portions to the mandrel-support
and projecting forwardly to within a short
distance of the face-plate. A pair of vertical
guides S’ are cast in one with the sections Q,
and a pair of vertically-movable dogs 180 are
located in said guides and engage said toothed
bars 179. A second pair of dogs 178 are lo-
cated in a pair of guides S, cast in one with
the carriage-sections Q Q’, and these dogs en-
gage a pair of reciprocating feed-bars 150,
guided in openings in the legs 108 of the man-
drel-support and connected together at their
rear ends by a rigid yoke 151, carrying a trun-
dle-roll 152 on its under side to take into the
peripheral groove of a feed-cam 33. (Shown
clearlyin Fig. 7.) Theprojecting annular por-
tion 140 of the carriage, to which the pipe is
clamped, is sufficiently large in diameter to
inclose the pipe and an open ring 141, be-
tween which and the interior of the annular
portion the pipe is slipped. The top portion
of the carriage-body has an axial slot 142, ex-
tending therethrough, the top of its interior
being axially recessed to accommodate a slide
143, having its forward end diminished in
thickness and in the form of a wedge 144, this
slide being adapted to be slid axially of the
carriage with its wedge between the open ends
of the ring 141, and the top of this slide is
provided with a vertically-projecting rigid
pin 143%, taking through said slot 142. A
cam-lever is fulerumed at 145 to the -top of
the carriage and consists of a handle 146, hav-
ing a widened and flattened portion 147%
formed with a curved slot 148, extending tan-
gentially of the fulerum-point 145, and receiv-
ing the upper end of the pin 143*. The wedge
portion of the slide is diminished in thickness
to allow the pipe 149 to be slipped over it, and
when the pipe is slipped into place it is rig-
idly held against displacement by moving the
lever 146 toward the position shown in dotted
lines, which will cause the wedge to force the
ends of the ring 141 apart, thereby expanding
the ring and firmly clamping the pipe to the
interiorof the protruding annular portion 140
of the carriage. The carriage is automatic-
ally returned to itsstarting-point after a com-
pleted elbow has been removed by a pair of
weights 154, connected thereto by lengths of
wire rope 155, running over a pair of sheaves
156, mounted in brackets 157, secured to the
bed-plate of the machine and projecting lat-
erally therefrom.

My improved means for stopping the ma-
chine at the completion of an elbow consists
of the before-mentioned frictional clutch-pul-
ley 27, the sleeve 60 of which (which ismount-
ed loosely upon the main shaft, but connected
thereto by a feather and groove) is circum-
ferentially grooved, as at 161, to receive at
diametrically-opposite points a pair of pinsg
162, carried by a transverse bar 163, formed
midway of its length with an opening to take
around said sleeve, the top and bottom por-

tions of said bar within said opening carrying
said pins. A pair of rods 164 are connected
together by a link 165 and have their forward
ends pivotally connected to a pair of down-
wardly-projecting lever-arms 166, formed in
one with a bar 167, rotatably mounted trans-
versely of the machine in bearings 168, bolted
totherearfaces of the rearlegs 108 of the man-
drel-support, while an npwardly-projecting
lever-arm 169 is pivotally connected to one
end of arod 170, the other end whereof is piv-
otally connected to a hand -lever 171, ful-
crumed at its lower end to a bracket bolted
upon the bed-plate of the machine.

It is obvious that by moving the handle of
the lever toward the front of the machine the
sleeve 160 for operating the clutch will be
moved toward the rear of the machine and
the clutch disengaged from the continuously-
running loose driving-pulley. I have found
it essential, however, to the perfect working
of the machine to provide means for automat-
ically instantaneously arresting the move-
ment of the machine upon the completion
of an elbow, and to this end in some cases
it is required to provide a longer plane por-
tion at the end of the pipe than in others,
and to enable the length of this plane por-
tion to be varied I mount an adjustable stop
in a position to be engaged by the carriage
when it i3 drawn back by the weights. This
stop consists of a short offset bar m, slot-
ted, as at 132, to receive a retaining screw-
bolt 153, which takes therethrough into the
mandrel - support 107. It is obvious that
by adjusting this stop toward the front of
the machine the plane portion can be in-
creased, and vice versa, 'The machine is
brought to a standstill simultaneously with
the arrival of the carriage at its extreme for-
ward position, and consequently with the dis-
engagement of the clutch and driving-pulley,
by means of a pair of brake-shoes 176, se-
cured rigidly upon the rods 164 in a position
to engage the periphery 177 of the clutch-
pulley, which is inclined, as shown, to enable
the shoes, which are correspondinglyinclined,
to firmly grip the pulley upon the rectilinear
movement of the shoes with the rods.

Anoperative connection is effected between
the feed-cam and the carriage through the
feed-bars 150 and feed-dogs 178, carried by
the carriage, while the carriage is retained in
the position to which it is fed by stationary
toothed check-bars 179, carried by the frame
of the machine, and vertically-movable dogs
180, also carried by the carriage and adapted
to engage the teeth of said check-bars. The
upper ends of the dogs 180 are offset to take
beneath pin projection 181 upon the dogs 178,
and a cross-rod 182, having its ends offset and
fulerumed to the carriage, is actuated by a
handle 183 to lift all the dogs simultaneously
out of engagement with their feed and check
bars to allow the carriage to be returned by
the weights toits starting-point. = All of these
parts excepting the weights are as illustrated
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and desecribed in my before-mentioned Let-
ters Patent, where a detail deseription of
their structural features and operation can
be found.

The outer end of a curved pipelength, when
itsinnerendisinserted between the headsand
crimping-jaws, is held in a state of slightly-
greater contraction than said inner end by a
rigid annular section 185, having its interior
circumferentially grooved, as at 186, an axi-
ally-projecting bracket 187 being bolted to
one face of the annulus, while the outer face
of said bracket is recessed, as at 188, and the
interior of the annulus axially recessed, as at
189, the bracket being so arranged as to lo-
cate its recess in line with the recess 189. An
open ring 192, having the faces of its ends in-
clined toward one another, as at 193, and one
side edge of its perimeter radially offset to
provide a shoulder 194, is carried within said
annulus 185, with its shoulder 194 resting in
the groove 186 and its inclined ends 193, when
in its normally-contracted state, intersecting
the side edges of the recess 189. A slide 195,
having one end in the form of a wedge 196,
rests in the recess 188, with its wedge project-
ing into the recess 189 and is provided with a
pin projection 197, taking into a cam-slot 198
in the flattened portion 199 of a lever 200, ful-
crumed, as at 201, to the bracket 187. This
device is fitted upon the pipe, with the outer
end thereof taking between the resilient ex-
pansiblering and itsrigid carrier,and by mov-
ing the lever 200 from the position shown in

dotted lines to that in full lines, Fig. 6, the

wedge will be forced between the inelined
ends of the resilient ring, thereby causing it
to expand and firmly clamp the pipe end be-
tween it and the rigid carrier.

The operation of my improved machine is
asfollows: The carriageis drawn back by and
yieldingly held in its rearmost position by the
weights 154, where the feed-dogs 178 engage
the rearmost teeth of the feed-bars 150 and
the check-dogs 180 engage the rearmost teeth
of the check-bars 179. The curved pipe
length to be crimped is passed through the
opening 105 in the face-plate and caused to
encircle the reciprocating sleeve 113, its in-
ner end being clamped to the carriage and
the edges of its outer end held together by the
outer clamping device. The handle of the
lever 171 being moved toward the rear of the
machine will cause the brake-shoes to be dis-
engaged from the surface of the friction-
cluteh, which will simultaneously be caused
to engage the driving-pulley, thus starting
Upon the rotation of the driv-
ing-pulley, and with it the main shaft 20, the
counter-shaft 30 and the semigear 34 and the
cam 33 will, through the pinion 28 and gear
29, be caused to rotate with said main shaft
and the earriage to be intermittently fed to-
ward the front of the machine. Simultane-

ously with the completion of each feed move-
ment the gear-toothed portion 35 of the semi-
gear will, through the idlers 47 and 48, pinion

46, counter-shaft 40, crank-disk 55, links 68,
and the cross head and links 75 and 76, cause
the crimping-jaws 80-and 90 and cross-piece 91
to impinge upon the pipe, crimp a portion
thereof between the rigid head and folder-
head, and return to their normal positions.
The cam 38, through rod 126, then causes the
compressor-head to compress or flatten the
crimped portion of the pipe. The cam 37
then commences to act in unison with the
cam 38, thus causing the periphery of the com-
pressor-head to fold the flattened ecrimped por-
tion against the body of the pipe, the groove
79 in the outer face of the rigid head acéom-
modating the fold in its movement and di-
minishing the distance heretofore necessary
for that purpose between the rigid and folder
heads,besides preventing buckling and crack-
ing of the iron of the fold. The feed opera-
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tion and the foregoing are then repeated until -

the lateral projection 175 upon the carriage
engages and shifts the pawl-supporting rod,
(which has its forward end upwardly off-
set, as at 190, for that purpose,) thus causing
the pawl carried by the clutch and brake-op-
erating rod to engage the feed-bar and effect
an operative connection between said bar and
rod and cause the succeeding feed movement
to disengage the clutch from the driving-pul-
ley and the brake-shoes to grip and instanta-
neously arrest the clutch-pulley and the ma-
chine.

It is obvious that if the groove 79 were not
in the rigid head the crimped portion of the
pipe could not be folded upon the pipe-body
by the folder-head unless a distance between
the faces of the rigid head and folder-head
was equal to that between the inert face of
folder-head and the bottom of the groove. It
is further obvious that by inclosing the man-
drel by the reciprocating sleeve tlie possibil-
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ity of the machine being clogged by grit or -

scale freed by the folding collecting between
said sleeves is entirely obviated, while by
the novel construction, arrangement, and
combination of the parts hereinbefore de-
scribed a better-finished elbow can be pro-
dueed in less time and the parts be less liable
to get out of order and more easily rapaired
than has been possible heretofore.

What I claim is as follows:

1. In a machine for making stovépipe-el-
bows, the combination with means for hold-
ing the pipe to be crimped, of a rectilinearly-
reciprocating erimping portion; a pair of os-
cillating erimping portions; means for oper-
atively connecting said oscillating crimping
portions to said rectilinearly-reciprocating
crimping portion, and means for acting upon
said oseillating crimping portions and caus-
ing said oscillating erimping portions to ac-
tuate the rectilinearly-reciprocating portion
all of said erimping portions to act simulta-
neously upon the pipe substantially as de-
scribed and for the purpose set forth.

2, In a machine for making stovepipe-el-
bows, the combination with means for hold-
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ing the pipe to be crimped, of a rectilinearly-
guided crimping portion: a pairof main seg-
mental erimping portions; means for recip-
rocating said segmental crimping portions,
means for operatively connecting said main
crimping portions tosaid rectilinearly-guided
portion whereby said oscillating crimping
portions will actuate the rectilinearly-recip-
rocating portion; and means for guiding said
segmental portions tocause same to oscillate
and act upon the pipe simultaneously with
said rectilinearly-reciprocating portion.

3. In a machine for making stovepipe-el-
bows, the combination with means for hold-
ing the pipe to be crimped, of a rectilinearly-
guided crimping portion; a pair of main seg-
mental crimping portions; means for recipro-
cating said segmental crimping portion means
for operatively connecting said main crimp-
ing portions to said rectilinearly-guided por-
tion whereby said oscillating crimping por-
tions will actuate the rectilinearly-recipro-
cating portion; and adjustable means for
guiding said segmental portionstocansesame
to oscillate and act upon the pipe simulta-
neously with said rectilinearly-reciproeating
portion.

4, In a machine for making stovepipe-el-
bows, the combination with meauns for hold-
ing the pipe to be crimped; of a rectilinearly-
guided erimping portion; a pair of segmental
crimping portions; means for pivotally eon-
neeting one end of each of said segmental
cerimping portions tosaid rectilinearly-guided
portion; a rectilinearly-guided cross-head;
means for reciprocating said cross-head;
means for connecting said cross-head to the
free ends of said segmental crimping por-
tions; and means for guiding the movement
of said segmental erimping portions, for the
purpose set forth.

5. In a machine for making stovepipe-el-

bows, the combination with means for hold-
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ing the pipe to be crimped; of a rectilinearly-
guided crimping portion; a pair of segmental
crimping portions; means for pivotally con-
necting one end of each of said segmental
crimping portions tosaid rectilinearly-guided
portion; a rectilinearly-guided cross-head;
means for reciprocating said cross-head;
means for connecting said cross-head to the
free ends of said segmental crimping por-
tions; and adjustable means for guiding the
movement of said segmental erimping por-
tions, for the purpose set forth.

6. Inamachine, substantially as described,
for making stovepipe-elbows, the combination
of the frame; means for holding the pipe to
he crimped; a rectilinearly-guided crimping
portion; a pair of segmental crimping por-

‘tions; meansforpivotally connectingoneend

of each of said segmental crimping portions
to said reectilinearly-guided portion; a recti-
linearly - guided eross-head; means for con-
necting said cross-head to the free ends of
said segmental crimping portions; means for
guiding the movement of said segmental

crimping portions; a shaft mounted in the
frame; a crank-disk mounted rigidly upon
one end of said shaft; a pitman connecting
said erank-disk to said cross-head; a pinion
mounted rigidly uponsaid shaft; astub-shaft
mounted adjacent to said shaft; a pair of
pinionsrigidly connected togetherand mount-
ed loosely upon said stub-shaft, one of the
pinions of said pair intermeshing with said
before-mentioned pinion and the other pinion
of said pair being constructed with a seg-
mental block; a third shaft having a disk
mounted rigidly thereon one half of the pe-
riphery of said disk being plane and the other
half gear-toothed and intermeshing with the
last-mentioned pinion of said pair; and means
for rotating said last-mentioned shaft, sub-
stantially as and for the purpose set forth.

7. Ina machine, substantially asdeseribed,
formaking stovepipe-elbows,the combination
of the frame; means for holding the pipe to
be crimped; a rectilinearly-guided crimping
portion; a pair of segmental crimping por-
tions; meansforpivotally connecting one end
of each of said segmental crimping portions
to said rectilinearly-guided portion; a recti-
linearly - guided ecross-head; means for eon-
necting said cross-head to the free ends of
said segmental crimping portions; adjustable
means for guiding the movement of said seg-
mental erimping portions; a shaft mounted
in the frame; a crank-disk mounted rigidly
upon one end of said shaft; a pitman con-
necting said crank-disk to said cross-head;
a pinion mounted rigidly upon said shaft; a
stub-shaft mounted adjacent to said shaft;
a pair of pinions rigidly connected together
and mounted loosely upon said stub-shaft,

omne of the pinions of said pair intermeshing

with said before-mentioned pinion and the
other pinion of said pair being constructed
with a segmental block; a third shaft having
a disk mounted rigidly thereon one half of
the periphery of said disk being plane and
the other half gear-toothed and intermeshing
with the last-mentioned pinion of said pair;
and means for rotating said last-mentioned
shaft substantially as and for the purpose set
forth. '

8. In a stovepipe-elbow-making machine,
a erimper consisting of an intact segmental
body portion having a series of knife-edged
segmental sections secured rigidly to the in-
ner edge thereof.

9. Ina stovepipe-elbow-making machine, a
crimper consisting of a segmental body por-
tion having its inner edge formed with a se-
ries of transverse dovetail grooves, and a se-
ries of segmental sections having their in-
ner edges knife-edged and their outer edges
formed with radial dovetail projections to take
into said dovetailed grooves, and a series of
keys for securing said segmental sections to
the body portion, substantially as described
and for the purpose set forth.

10. Inastovepipe-elhow machine, a station-
arymandrel; areciprocatingsleevesupported
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by and inclosing said mandrel; a rigid head
carried by said reciprocating sleeve; a com-
pressor-head pivotally carried by said rigid
head; means for.crimping portions of a pipe
lenwth between said rigid and folder heads;
means for oscillating said folder-head to and
from said rigid head; means for reciprocat-
ing said sleeve; and means for feeding the
pipe length over said heads, substantially as
described and for the purpose set forth.

11. Inastovepipe-elbow machine, astation-
ary mandrel: areciprocatingsleevesupported
by and inclosing sald mandrel; a rigid head
carried by said reciprocating sleeve and hav-
ing a circular groove in its outer face; a
folder head plvotally carried by said rwld
head; means for erimping portions of a pipe
lenfrth between said rigid head and folder-
head means for oscxllatmd said folder-head

to and from said rigid head means for recip--

xoeatmg said sleeve and means for feeding
the pipe length over said heads, substantlally
as deserlbed and for the purpose set forth.-
12. A stovepipe-elbow - making machine
comprising a frame having its forward half
formed with a bed-plate and its rear half down-
wardly offset; a mandrel-support consisting
of a body por tion in the form of asleeve hav-
ing a forwardly- projecting rigid mandrel-
sleeve, and formed with legs bolted to the bed-
plate near the rear thereof a sleeve taking
over and supported by said mandrel- sleeve,
aslotted head carried rigidly by the outer end
of said outer sleeve and formed with a cir-

camferential peripheral extension of slightly--

greater diameter than that of the exterior of
the outer sleeve and the outer end of said
head being diminished in diameter; a folder-
head formed with a cireular recess in the rear
side to receive the diminished end of said
rigid head, and slotted at right angles to the
slot in the rigid head; an mverted L-shaped
retainer seeured 1101d1y to the outer end of
said rigid head and projecting through and
overlapping the lower portion of said folder-
head; means for oscillating said folder-head
to and from the rigid head and means for re-
ciprocating said rigid head; means for hold-
ing the pipe to be crimped; and means for
crimping portions of the pipe between said
heads, substantially as deseribed and for the
purpose set forth.

13. A stovepipe- elbow - makuw machine

comprising a frame having its forward half

formed with a bed - plate ‘and its rear half
downwardly offset; a mandrel-supporb con--

sisting of a body portion in the form of a
sleeve having a forwardly-projecting rigid
mandrel- sleeve and formed with legs bolted
tothebed- plate near therear thereof asleeve
taking over and supported by said mandrel-
sleeve a slotted head carried rigidly by the
outer end of said outer sleeve and formed
with a circumferential peripheral extension
of slightly-greater diameter than that of the
exterior of the outer sleeve and the outer end
of said head being diminished in diameter; a

folder-head formed with a circular recess in
its rear side to receive the diminished end of
said rigid head, and slotted at right angles
to the slot in the rigid head; an mverted L-
shaped retainer secmed rigidly to the outer
end of said rigid head and pro;eetmd through

and overlapping the lower portion of said-

folder-head; a shaft supported at its forward
end in a bearing set in the rear end of the
bed-plate and at its rear end in a pillow-block
bolted upon the rear end of the frame; a pair
of cams mounted rigidly upon said shaft ad-
jacent to said bed-plate; a pair of rods carry-
ing trundle-rolls to take into cam-grooves in
the peripheries of said cams and extending
forwardly and connected to the rigid head and
folder-heads respectively; means for holding
the pipe tobe crimped, and means for crimp-
ing portions of the pipe between said heads
substantially as described and for the pur-
pose set forth.

14. In a stovepipe-elbow-making machine,
apipe-feeding carriage comprising a rigid ring
and anexpansible clamping-ringlocated with-
in said rigid ring, said rings receiving the pipe
end betwi een them, and means for e\pfmd ing
said expansible ring. .

15. In a stoveplpe elbow-mekmg machine
apipe-feedingcarriage comprising arigid ring
and an open clamping-ring located within said
rigid ring, said rings receiving the pipe end
between them; a wedge carried by the car-
riage and taking between the ends of said
rings and a cam-lever for moving said wedge,
as described.

16. In a stovepipe-elbow-making machine,
apipe-feeding carriage and means for moving
said carriage intermittently toward the front
of the machine, comprising a pair of feed-bars;
a cross-piece rigidly connecting said bars to-.
gether near their rear ends; a trundle-roll car-
ried upon said cross-piece; a shaft; a cam-
disk mounted rigidly upon said shaft and hav-
ing a peripheral cam-groove receiving said
trundle-roll; means for rotating said shaft;

~and feed-degs carried by the carriage and en-
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gaging the notches in the feed- bals substan-

tially as described.

17. A stovepipe-elbow-making machine
comprising a pipe-feeding carriage for hold-
ing the pipe to be operated upon; means for
intermittently moving said pipe-feeding car-
riage toward the front of the machine com-

115

I20

prising a feed-bar; means for ecrimping por- -

tions of the pipe; means for folding over and
flattening the crimped portion; means for
driving the machine, comprising a driving-
shaft a continuously-driven pulley mounted

‘loosely upon said shaft; a friction clutch-pul-

ley mounted rigidly upon said shaft; means
for causing said frietion clutch-pulley to au-
tomatically engage and be disengaged from
said driving-pulley, consisting of a lateral
projection upon the carriage; asuitably-sup-
ported slidable bar extending parallel to the
line of travel of the carriage and offset at its
forward end to intersect the path of said lat-
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cral projection; a pawl adapted to engage a
noteh in the feed-bar and held out of engage-
ment therewith Dy the rear end of said bar;
a bar mounted transversely of the machine
and having a pair of downwardly-projecting
rigid lever-arms, and an upwardly-projecting
rigid lever-arm; a rod carrying the above-
mentioned pawl, and pivotally connected at
its rear end to the said upwardly-projecting
lever-arm; a pair of bars pivotally connected
at their forward ends to said downwardly-pro-
jecting lever-arms; means for steadying the
rear portions of said bars; means for opera-
tively connecting the rear ends of said last-
mentioned bars to the friction-clutch where-
by, by the extreme forward movement of the
carriage, the clutch-pulley will be disengaged
from the driving-pulley, substantially as de-
gcribed and for the purpose set forth.

18. A stovepipe-elbow-making machine
comprising a pipe-feeding carriage for hold-
ing the pipe to be operated upon; means for
intermittently moving said pipe-feeding car-
riage toward the front of the machine com-

prising a feed-bar; means for erimping por--

tions of the pipe; means for folding over and
flattening the erimped portions; means for
driving the machine, comprising a driving-
shaft a continuously-driven pulley mounted
loosely upon said shaft; a friction cluteh-pul-
ley mounted rigidly upon said shaft and hav-
ing its rim beveled; means for causing said
friction clutch-pulley toautomatically engage
and be disengaged from said driving-pulley,
consisting of alateral projection upon the car-
riage; a suitably-supported slidable bar ex-
tending parallel to the line of travel of the
carriage and offset at its forward end to inter-
sect the path of said lateral projection; a pawl
adapted to engage a notch in the feed-bar and
half out of engagement therewith by the rear

'3 : 646,021

end of said bar; a bar mounted transversely
of the machine and having a pair of down-
wardly-projecting rigid lever-arms, and an
upwardly-projecting rigid lever-arm; a rod
carrying the above-mentioned pawl and piv-
otally connected at its rear end to the said
upwardly-projectinglever-arm; a pairof bars
pivotally connected at their forward ends to
said downwardly-projecting lever-arms and
having brake-shoes mounted thereon in close
proximity to said clutch-pulley means for
steadying therear portions of said bars; means
for operatively connecting the rear ends of
said last-mentioned bars tothe friction-clutch,
whereby by the extreme forward movement
of the carriage the clutch-pulley will be disen-
gaged from the driving-pulley and the brake-
shoes moved into engagement with the in-
clined rim of the clutch-pulley substantially
as described and for the purpose set forth.

19. In a stovepipe-elbow-making machine,
the combination, with the pipe-feeding car-
riage and means for returning the carriage
after the completion of an elbow, of adjust-
able stationary means for automatically vary-
ing the extent of the return movement of said
carriage, for the purpose set forth.

20. In a stovepipe-elbow-making machine,
the combination with the pipe-feeding car-
riage and means for returning the carriage
after the completion of an elbow, of an ad-
justablestationary stop for varying the extent
of return movement of the carriage, substan-
tially as described and for the purpose sef
forth.

In testimony whereof I have affixed my sig-
nature in presence of two witnesses.

ALFRED NELSON FAIRMAN.

Witnesses:

ROBERT BENNETT IIUTCHESON,
FRED J. SEARS.
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