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To all whom it may concern:

- Be it known that I, ORLANDO P. BRIGGS, of
‘Chicago, in the county of Cook and State of

Hlinois, have invented certain new and use-

ful Improvements in Machines for Making.

Corragated Pipe from Sheet Metal; and I do
hereby declare that the following is a fall,

clear, and exact desecription. thereof refer-

ence being had to the accompanying draw-
ings, and to the letters of reference marked
thereon, which form a part of this specifica-
tion.

This mventlon relates to an improved ma-

" chine . for seaming and eorrugating sheet-

15

20

metal pipe or tubm and it (,onsnsts in the
matters herema,tter descnbed and pointed
out in the appended claims,

The machine herein illastrated as embody—
ing my invention comprises as its essential
fea,ture a longitudinally-movable mandrel,
devices for bending and elampmg the sheet

- metalaboutthe mandrel and seamingdevices

25

,consmtmg, essentially, of stauona,ry seam-

folders acting upon the marginal parts of the

sheets to fold the latter tovether during the

Iongitudinal movement of the mandrel.
The means herein shown for corrugating

 the tubing consists in a mandrel prowded

30
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Fig. 1.

with a series of longitudinal grooves or cor-

rugations and clamplnfr-Jaws prov1ded with’

corresponding grooves or corrugations,where-
by when the sheet—meta,l blank is clamped
upon the mandrel it is bent into corrugated
form, as will hereinafter fully appear.

In the accompanying drawings, illustrating
my invention, Figure ! is a centra.l vertlcal

,Iongltudmal sectlon of a machine embodying

my invention. Fig. 2 is a transverse section
thereof, taken upon line « z of Fig. 1. Fig.
3isa s1m11<u- section taken upon hne yy of
Fig. 4 is a similar section taken upon
lme 2z of Fxc' 1. Fig.5 is a detall trans-
verse section ta,ken upoh line z’ «’, Fig. 1.
Fig. 6 is a detall transverse sectlon tdken
upon line ¥’ 3’ of Fig. 1. Fig. 7is a detail end
view of the machine. Fig. 8 isa detall Cross-
sectional view taken upon line 2’ 2’ of Fig. 1.
Fig. 9 is an enlarged detail of a part of Fig. 8.
Flo' 10 is a plan viewof a cam-plate Hs. F]O'

‘seaming devxces
| views of seaming-rollers shown in Fig. 20,

_of parts shown in Figs. 34 and 35. ,
‘a detail sectional view upon line y y, Flo' 11.

11 is a detdll horlzonta,l 'section taken upon*
line 2 22 of Figs. 1and 2.. Fig. 12is a detail’
- section taken upon line z of Fig. 11.
‘13 is a, deta,ll longitudinal section taken .upon

Fig.
line 3?2 9® of Fig. 2. Flg 14 is a detail section

.of the parts shown m Fig. 13, taken upon

line z = of said figure. ' Fl,, 15 is a sectional
plan view of the rear portion of the machine,
taken upon line 2% 2 of Fig. 1. - Figs. 16 and

17 are detail sections taken upon linexzand =~ .
6o

Y ¥, respectively, of Fig. 15. - Fig. 18 isa de-
tml cross-section ta.ken upon hne Yy y of Fig.

‘Fig. 19 is a detail plan section of a part
shown in Fig. 13, takeén upon line 2 z of said
figure.
Figs. 21 and 22 are detail

taken upon lines o o5, i y°, Fig. 1, 1espect-

ively. Figs. 23 and 24 are elevatlons and’

55,

FIO' 20 is a -detail plan view of the -

65

Fig. 25'a perspectlve view, of the seam-fold--f_ v

ers, viewed from beneath. Figs. 26, 27, and
28 are detail -sectional views of the seam-

folder shown in Fig. 23, taken upon lines xx,

vy vy, and z z of said figure, respectively.

Figs. 29, 30, and 31 are detail sectional views

| of the seam-folder shown in Fig. 24, taken

upon lines x , ¢ v, and 2 2 of said ﬁgure, re-
spectively. FIO‘S 32 and 33 are sectional
views 1llustrat1n<r the process of forming the

75 .

seam. -Fig! 34 is a plan view of the Delt-

shifting devices. . Fic. 35 is an end v1ew of
the same. Figs. 36 and 37 are detail views
_Fig. 38 is

Fig. 39 is a-detail view illustrating a urcula.r
form of mandrel.-
In the machine illustrated in the dmwmos,

8o

85

A indicates' the main frame or bed, which -

consists, prineipally, of two. heavy pla,les or
girders arranged parallel with each other and
connected by suitable cross ties or girts, and
B indicates a traveling bed or carriage sus-

go

tained upon the fra.me A and constructed to -

shde inlongitudinal grooves or ways A’ upon
said frame.

C is the mandrel, Which is sustamed upon 95

the carriage B and ismovable longltudma.]ly
thereof. i
D is a vertieally-movable clamp-bar Icc.ated
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beneath the mandrel and movable longltudl-
nally with the latter.

E E’ E? are a series of clamp-bars movable
in radial planes obllquely toward and from
the mardrel and mounted in supports or arms
B’, rigidly attached to the carriage B, and F
e are a series of gibs held-in frames or
castings A?upon the ma.chme—frame, and con-
structed to encounter the ends of the clamp-
"bars in the forward movement of the car-
riage, so as to force the said clamp-bars rear-
wardly and inwardly, the inner edges of said
gibs being located in position to engage the

outer surfaces of the clamp-bars after the

latter havebeen thrustinwardly, and tothere-
by hold said clamp-bars from outward move-
ment while the seam is being formed. Said

gibsare held between guide-surfaces a, formed

in strong castings A% attached to the bed A
at both sides of the path of the carriage.
G G are laterally-movable benders or fold-

ers located upon the carriage at either side of

‘the mandrel for bending upwardly about the

" mandrel a flat sheet of metal or blank from

25

30

which the tube isto be formed, so that the said

_blank may be carried with -the mandrel be-

tween the clamping-bars E E’ E? prepara-
tory to the action of the latter thereon, and
H H are clamp-bars mounted in the carriage
B upon either side of the clamp-bar D and

“between said clamp-bar and the clamp-bars

E E’ E? for the purpose of foreing into eon-
tact with the mandrel the part of the metal

- between theclamp-bar D and said slde clamp-

35

4o t

bairs E E’ E2
1T’ I? I are four sets of rollers adapted to
press or clamp the blank against the portion
of the mandrel above the clamp-bars E? and
to bring the marginal parts of the said blank
together over the mandrel.
J and K are stationary seam ‘folders or

. benders operating to fold together the edges

45
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of the metal to form the seam, and L isacom-
pressing-roller for pressing down the folded
seam to form a tight joint.

. The rollers I ¥’ I? I3, the seam folders J and
K,and the compressmg—lollel L are sustained
upon the tops of the castings A? over the

path of the mandrel and opemte to form the’

seam -during the longitudinal movement of
the said mandre_l in a manner. heremdfter
fully set forth.

_ The carriage B is somewhdt Ionorer than

twice the length of the mandrel C, and the

latter is mov&blelonmtudmally upon the car-

riage through -a path of somewhat greater
length than the said mandrel, The. clamp-
bar supports or arms B’ B” are located at the
forward portion of the carriage, (referunu to
its direction of motion while the tube is be-
ing formed,) and the said clamp-bars E E’ E?

) and the supports B’ B’ are of approximately

- thesame length as the mandrel, these parts be--

,55

ingsoarrangedthat themand rel may bemoved
backupon t‘he carriageuntilfreefromsaid sup-

.poris to enable the flat blanks to be clamped

therson by the actlon of the clamp-bar D. The

castings A2 by means of which the gibs FF'
F2are supported arelocated at the'end of the

.machine-frame toward which the carriage

moves in forming the tube, and in sach posi-

~.

70

tion that when the carriage is at the rearward- -

limit of its movement the clamp-bar supports’

B’ will be free from said castings, the said
clamp-bar supports being adapted in the for-

75 .

ward movement of thecarriage to freely pass. -

between theé said castings A% and ther ¢by en-
able the clamp-bars to. engage the gibs held
in said castings.

" The rollers I 1" I? I® are supported in smt—
able arms or brackets I* IS I8 I", mounted upon

the castings A®in position to operate succes-

8o .

sively upon the edges of the blankin the for-

ward movement of the mandrel beneath them,
the said rollers for this purpose being located
at the portion of the castings A® adjacent: to
their rear end. The seaming-dies J and K
are held in suitable brackets J* K3, attached
to the top of the said castings A? in advance
of the forward roller I®, and the compressing-
roller L is mounted in a frame I/, sustained

854

9o

at the forward end of the c(mstlnos A% soasto -~
operate upon theseam asthe mandrel emerges -

from between the said castings.
ports B’ upon the carriage are located at the
sides of the mandrel only, with sufficient space
being left between the upper ends of said
supports to enable them to pass the several
seam-forming rollers deseribed. The guides
A’ of the bed A are extended forwardly from-
the castings A% a sufficient distance to enable

| the carriage B to be advanced so as to carry

the mandrel entirely past the said casting, so

gibs and allowed to expand to free the tube,

‘The sup--

95
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‘that the clamp-bars may be released from the |

1035

and a suitable spring detent or stripper M is .

attached to the frame I’ over the mandrelin -

"position to engage the rear edge of the fin-’

ished tube and to thereby hold the tube from

‘backward movement with thé mandrel, so as

to strip said tube endwise from tlie latter.
The mandrel C is connected with and sus-
tained upon the carriage B by means attached
to the rear end of the mandlel only, thereby
enabling the finished tube to be drawn freely
from smd mandrel over the forward unsup-
ported end of the latter. . In order to prevént

110

115

the free end of the mandrel sustained in this -

manner from being lifted or thrust upwa.rdly
out of its place when the clamp-bar D is

- forced upwardly against it, a series-of rollers

7 are located upon the mar'hme-frame in po-

120 -

sition to rest upon the top of the mandrel*:

during its longltudma,l movement upon and
with the carriage B until said mandrel comes
beneath and is held down by the rollers I ‘of
the seaming devices.

125~

As hereln illustrated, the rollers n-are sup-

ported by a ]ongltudmal girder N, attached
at its forward end to a heavy metal yoke N’,

bolted to the rear ends of the castings A%,

and secured at the rear end of the machine
toa heavy cross-piecs N? connected by means
of vertical posts N®with the bed A, Fig. 7.

130
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Thé girder N may be made, in practice, in
any manner suitable to give the necessary

- gtrength therein, said girder, as herein shown,

being composed of- two parallel plates /), se-
cured togetlier by bolts n? passing throutrh
blocks N4 which . are located between the

. plates n’ and afford bearings for vertically-

- 10

vis

adjustable bars N° in the lower ends of which
the rollers n are ‘mounted.” Said bars are

‘held with the rollers in ‘proper position for

operation by means of set-secrews n% passing
through lateral projections upon the ba,rs and

'abuttlng against the girders and bolts n?,
- passing. throuvh lugs upon the bars and en-

tering the blocks N4 whereby the vertical po-

‘sition of the rollers may be adjusted.

- As a preferred means of supporting the

_mandrel upon the carriage B, a longitudi-

- mnally-movable sliding support O»lS mounted

20

in suitable guides in “the said carriage below

the mandrel, said support being provided at-

its rear end with a rigid standard O’, having

- sliding connection at its upper end with the

2:‘5

mandrel. The clamp-bar D is supported
upon the sliding mandrel-support O, said

‘elamp-bar and support being prov1ded upon
their adjacent faces with a series of interfit-

ting ineclined faces d 0,50 arranged that when

: the support: is moved longltudlna,lly with

30

35

reference to the elamp-bar the latter will be
lifted into contact with the mandrel. The
clamp-bar is connected with the mandrel by

“means permitting a vertical-but not a longi-.
tudinal movement of said cla,mp ‘bar with |

reference to the mandrel, the.means for this

- purpose herein shown as consisting of short

~links ‘d’, pivotally connected. w1th the rear-

.40

end of the clamp-bar, and with a-vertical bar
or standard D’ passing vertically through the
mandrel and resting at dts lower end upon

-the upper surface of the support O, said bar
- D/, together with the standard 0/, serving to

. rlgldly sustain the mandrel in a horlzontal

45

position.
the standard O’ and the mandrel is formed

by means of a T-head o’ upon the standard

- O’ engaging a correspondm«rly-shaped longi-

50

55

tudinal recess C’ in the mandrel, as clearly
shown in Fig.8. The mandrel is moved longi-

tudinally upon the éarriage by suitable actu--
ating devices applied to th_e sliding support.
0, and the purpose of the sliding connectlon

between the mandrel and the support O is to
enable the latter to be moved a sufficient dis-
tance to ‘actuate the clamp -bar D before

" the mandrel partakes of the forward move-

6o

65.

ment of the said support, a detent C? en-
gaging the mandrel, being employed to hold
the latter from movement with the support

O-until the clamp-bar has been forced up--
. wardly into contact with the mandrel.

The
recess C’ is made considerably longer than
the standard O’, engaged therewith, “and said
standard is- adanted to slide freely within the
recess, so that the rack-bar may be carried
forward adistance sufficient to 1ift the clamp-

.bar before the said standard O’ engages the

The sliding connection between |

430,266 U T 3

forward end of the recess C’, and thereby

-~causes a forward movement of the mandrel.

To enable the relative movement of the rack-

70

bar and mandrel to be adjusted as desired,a .
set serew or bolt d*® is desirably inserted. :
thlough the standard O’ in position to bear. ’

at its inner end upon the bar D’.

In the particular construction of the parts
herein illustrated the mandrel is provided in
its upper surface with a notch ¢ for engage-

| ment with the detent C? and the Iatter con-
sists of a sliding bar a,rra.nored to move verti-

cally in a smtable bearmO' formed between

“the plates n’ of the gnder N, the downward

movement of the detent being limited by a
transverse rod ¢, secured in the platesn’ and
passing through a vertical slot ¢?in the de-
tent. The detent C?is lifted out of engage-

‘ment with the notch ¢ by means of a curved

arm o® upon thestandard O’,extending around
the rear end of the mandrel and provided
with an upper horizontal part having upon
its. forward end an inclined surface con-
structed to engage the lower surface of the

.detent, the upper portion of the arm o® being

75
8o ‘
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go

arranged below the level of the top of the

mandrel and adapted to enter a groove or re-

cessin theuppersurface of the latter, whereby

the rollers » may pass freely over the said
arm o® in the forward movement of the man-

-drel.

Asa preferred means for actuati ing theslid- .

_ing support. O, the said support is p10v1ded.

upon its lower surface with spur-teeth O%

95’

-100

which are-engagéd by a pinion o® upon a

transverse shaft o% mounted in suitdble bear-

ings in the carriage B, and provided with a

‘beveled gear 0% engaging a beveled pinion 0f,

mounted upon a shaft O3 arranged longitudi-

105

nally of the machine-frame, and having bear- -
ings o' in the said carriage and -other bear- -

ings o® upon the bed A at the rear end of the

machine, said shaft being provided with fast
and loose pulleyb ot O® OG 07, whereby a ro-_

tary . motion is transmitted thereto by means
of suitable driving-belts 08 0°. 1In orderthat
motion. may be transmltted from the shaft O®
to the shaft ¢* in all p051_t10ns ‘of the carriage

-upon the bed, the shaft O%is extended nearly

the entire lentrth of the bed and is made lon-
gitudinally movable in its. bearmgs 0% in the
carriage, the beveled pinion. o° being pro-
vided with a spline engaging a- lon0'1tnd1na.l
groove in the shaft, whereby said wheel may
shde lon o"rtudmally upon the shaft during the
movements of the carriage. Said shaft as
herein illustrated, is unsupported from the
frame and made comcal atits forward end, so
that when withdrawn from one or more of its
bearings o7 in the rearward movement of the

110
15
120

125

carriage it will readily re-enter said bearings .

in the succeedmtr f01W4rd movement of the
said carriage.
In order to release the cla,mp -bar D from

| the finished tube, a stop o° is provided at the
‘forward end of the frame, adapted to encoun-

ter the support O shortly before the clamp-

130
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“~,ba,i's-E E*E? become disengaged from the gibs

and to thereby hold said supportfrom further

" forward movement with the mandrel, which

latter is held by the clamp-bars from back-.

ward movement upon the carriage, the stop

.0° being preferably so located that the clamp--

~bars E E’ E? will become disengaged from the
-gibsat the moment that the support O reaches

10

15

20

25

the rearward limit of its movement relatively
to the mandrel and after the elamp-bar D is
fully retracted. . :

The folding-devices shown for bending the
side portions. of: the blank upwardly around
the mandrel after it has been clamped upon
the latter by the action of the -clamp-bar D
are constructed as follows: The folders G .G

“are each formed of two parts, consisting of .

longitudinally-arranged - plates G/, movable
upon the sides of the carriage B in a direc-
tion radially toward and from the mandrel,
and flaps G* hinged to the upper edges of the
.plates. G’ in such manper that the said flaps
may be swung upwardly, so as to bring their
inner surfaces against the sides of the man-
drel. v
The devices herein shown for actuating the

parts G’ and G?of the folders are constructed’

agfollows: The said plates G’ are mounted to

_slide in an oblique direction upwardly and

30

35

40
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rearwardly upon the carriage B,said carriage
for the purpose.of supporting the plates be-
ing provided with T-shaped inclined projec-
tions or ribs d%, éngaging correspondingly-
shaped grooves g in the plates G’. . The said
plates G’ are actuated by means of rollers G3,
mounted in bearings rigidly attached to the
main frame of the machine, said rollers being
adapted to engage inclined surfaces g®upon
the forward ends of the plates G’ in such

manner as that the said plates will be thrown.

upwardly and rearwardly, and thereby ad-
vanced toward the mandrel when the said in-
clined faces g encounter the. rollers in the
forward movement of the carriage. The roll:
ers are located in position to engage the outer

or lower edges of the plates G, so as to hold "

the latter from outward movement after they

" have been thrust inwardly by the said roll-

55

- the rollers. 3* are mounted in and the cams G*

ers, Fig, 17.

"The flaps G*are swung 11pwardly or thrown:

toward the mandrel by the action of station-
ary upwardly and inwardly inclined cams G4,

Figs. 15,16, and 17, which are arranged to en-.

counter and lift the flapsin the forward move-
ment of the carriage in an obviousmanner. In
the. particular construction herein illustrated

- are formed upon heavy metal arms or brack-

6o

- of the carriage B, as clearly shown in Fig. 4.

o5

ets G bolted to the sides of the main frame
A of the machine and overhanging the sides

In the operation of the machine the car-
riagé is moved forward for actuating the
folding devices after the lower clamp-bar D
has been lifted to clamp the blank of the
mandrel and before the said mandrel begins
its advance movement upon the earriage for

carrying the blank ‘between the. clamp-bars
E E’ E*. In this advance movement of the
mandrel ‘the blank, being held upon the
mandrel by the clamp-bar D, is obviously
moved with the mandrel, and is thereby car-
ried out of engagement. with the flaps G*and

70 .

into the space between the arms B’ and in .

position for the action of the clamp-bars E
E’ E? thereon. - S TR
The rollers G® and cams G* obviously re-
main in engagement with the plates G’ and
flaps G® of the folders while the cartiage is
being moved forward to bring the clamp-bars

-E B’ E? between the gibs ' ¥/ F?; but in the

advance of the carriage to carry the elamp-

75

.80‘

bars beyond the gibs. the said plates G’ and

flaps G*will pass forward of the said rollers
and cam-surfaces and become disengaged
therefrom. In order to prevent the said flaps

85

and plates from falling outwardly away from -
the mandrel at this time, longitudinal guide- .

plates G are secured to thé machine-frame
over the flaps, said plates being provided

90

with longitudinal grooves ¢® in- their lower -

faces, constructed to engage projections g*

upon the free edges of the flaps,so as to hold

the said flaps from outward movement. Said
groove and the projection ¢* if found neces-
sary, may be. provided with lateral exten-
sions ¢° g%, making them of L shape, as clearly
shown in Fig. 17, so ‘as to positively hold the
plates G’ from downward movement.

To positively throw the plates G’ and flaps
G*? outwardly or away from the mandrel, so
as to bring them into position for the inser-

tion of the flat'blank after said plates and

flaps have been carried past the rollers GS.

and cam-surfaces G* in the backward move-

95

100

105

ment of the carriage, rigid arms G7, provided -

with forwardly-directed inclined projections

g%, Figs. 7 and 15, are attached to the sides of

the frame A in position to engage the Tear
ends of -the said plates and flaps shortly be-

II10

fore the carriage reaches the rearward limit -

of its movement, the projections ¢? being

- adapted to enter between the flaps and the

mandrel and to engage the inner surfaces of
the flaps, so as throw the latter outwardly,
and the arms being constructed to arrest the

115

rearward movement of the plates, and there- -
by cause said plates to be moved outwardly .

by sliding upon the oblique gunides b’. _
The clanip-bars H are held and adapted to

slide between guide-faces b b in the carriage

B and located in the forward part of said
carriage beneath the clamp-bars E. As a con-
venient means for actuating the clamp-bars
H, two longitudinally-arranged shafts H’ are
mounted in the carriage B below and radi-
ally in line with said clamp-bars, each of said
shafts being provided with a series of eccen-
tries h,engaging the lower edges of the clamp-
bars in such manner that when the shaft is
given a -half-rotation in one direction the
clamp-bars will be ‘advanced to engage the
mandrel, and when turned to an equal extent
in a reverse direction the clamp-bars will be

120

125

-
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" released and allowed to fall away from said

I0-

mandrel.
rear end of the carriage with intermeshing
gear-wheels b’ b/, and one of said shafts is
extended rearwardly beyond the carriage and’
is provided upon its rear end with two. ra-
dial pins 4% engaging cam-grooves b3, formed
in a stationary casting H?, said grdoves h*be-
ing adapted to move the pins7? so as to give

a partial rotation to the shaft H’ as the said |

- pins are carried through them'in the forward

movementof the shaft and carriage and there-

“by cause the elamp-bars H to ‘be foreed to-
. ward the mandrel.  The grooves -h® are made

15

20

30

‘" set forth, the pins /? are carried forward out-

straight and parallel with the shaft H' in
their rear portions, so as to-enable the pins
h? to travel through them without turning the
shaft while the carriage is. being advaneced to

cause the operation of the folders G, and are:

made of curved or spiral form in their parts

-adjacent to'the front end of the casting, the
said spiral parts being located in .position to’

give a partial rotation to the shaft and there-
by cause the advance toward the mandrel of

the eclamp-bars H H after the mandrel-has"

been moved forward upon the carriage, and
at the beginning of the forward movement of
the latter to carry the clamp-bars’E E/ E?into
engagement with the gibs F F/ F% In the
continued forward movement of the carriage,
after the shafts have been rotated, as above

of the cam-grooves 13 the grooves preferably

" being arranged to give the shafts a half-rota-

35

40
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tion, so that the elamp bars H will be held in
contact with- the mandrel- by the eccentries
unless the shaft is forcibly rotated to release
them. . . : ‘ -

In the. particular construetion of the parts
herein illustrated the tubular casting HZ
in which the grooves h® are formed, is held
by bolts or otherwise within a tube H*, rigidly

secured in a cylindrie. opening formed in'
the upper part of a standard H3 attached

to the rear end of the frame A. In order to

give a backward turn to the éccentric-shafts’

_H’, so as to release the clamps H at: the for-

50
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ward-Himit of ‘the movement of the carriage |

and permit the mandrel tobe withdrawn from
the finished tube, one of the said shafts is
extended beyond the front end -of the car-
riage B and is provided upon.its forward end

~with a radial arm H? constructed to engage

a stationary cam-plate Hf; Figs. 1 and 10, lo-

.cated at the forward end of the machine and

arranged to give partial backward -rotation

to the shaft when encountered by the said.

arm.  The arm H°and cam-plate H® are pref-

. erably arranged to give only about a one-

60
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qnarter turn to the shaft, this .being .a suffi-
cient movement thereof to release the clamps
for the purpose stated. The pins h* wil ob-
viously leave the cam-grooves h? after the
shaft has been turned to.close the clamps in
the forward movement of .the carriage, and
in order to bring the pins into position to re-

enter the said grooves in the backward move-

The shafts H’ areé provided at the

the arm H® and cam-plate HS, as above de-

above stated. B

for moving the carriage longitudinally upon
the frame A consists of a heavy rack-bar B2
secured to the lower surface. of the carriage

of the frame. a pinion p, intermeshing-with'a

a pulley. P?, rigidly secured to the shaft, over
which’ passes the belt P7, for actuating the

second set of pulleys P? P¢for the belt P%, by

moving the carriage backwardly..
" The gearing described is so proportioned

power and at relatively slow rate. of speed.

mitted thereto, is, instead of being secured

sleeve p3, which rotafes freely upon the shatt,

wheel p° upon the shaft P the wheels p* and-

of speed. L
The several clamp-bars E E’ E?, as more

place between said gnide-faces by means off
blocks or studs b3, rigidly secured in the said

carried inwardly into contact with the man-

ingly-threaded apertures in the inner parts

being provided with collars at either side of

ment of the carriage after the shaft hasbeen
turned partially backward by the action of .
jo
seribed, the side walls of the grooves are cut "
away-at their forward ends, as indicated at : °;
k%, Figs. 13 and 19, in such manner as toform .
inclined faces adapted to engagethe pinsand -~
to partially turn the shafts for the. purpose-

 spur-wheel p’ upon a shaft P? having upon -
it a pinion p? intermeshing with the said spur- = -
wheel P. "The shaft. P’ is also provided with

said shaft in driving the carriage forward, =
and with a loose pulley P%, to which the said -
‘belt may be shifted- when the-carriage ig . -
'stopped. Said shaft is also provided with a - =

-which ' reverse motion is given thereto for -

75

N\ . S E
The means herein shown, Figs. 1 and- 34,

.between the guides A”-of the frame; said :
rack-bar being engaged by a_.spur-wheel P, - -
mounted to rotate freely upon -a-transverse = -
shaft P’, having upon one of its ends outside

85
90 -

95

- as to drive the carriage forward with. great -

100

To provide for a guick.- return or backward
motion of the carriage, the pulley P5, through .
the medium of which the.power for.givinga ..~
backward movement to thecarriage is trans-.

108

direetly to the .shaft P/, mounted upon a: -

"and upon the said sleeve is rigidly secureda -
spur-wheel ' p% intermeshing- with "a-spur- -

110

p° being made of about the same size,so that -
the motion of the pulley P* will be transmit-.
ted directly to the shaft P? \‘with‘out any. 1083 -

11§

clearlyshownin Figs.3and 11, are madetoslide
between parallel guide- surfaces 0% formed -
| in the arms or castings B’, and are held in-

120~

-casting and passing through inclined slots.e..-
in the clamp-bars, the said slots being in- - =~
clined in such manner that wheén the clamp- "
_bars are thrust rearwardly they will also.be .
125
drel. The said elamp-bars in the partienlar = - =
constroction -illustrated are “formed in two.

-parts ¢’ €% united- by set-screws ¢’ thieaded "
_upon their inneér énds to engage correspond- . -
5 3‘0 T
&*-of the clamp-bars and passing through the.:
.outer parts e of said bars, said set-serews -

_the parts ¢’ to hold them from end movement .
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therein, and having upon their outer ends
heads adapted for engagement with a wrench,
whereby said bolts may be rotated and the
distance between said parts thereby adjusted
to give a greater or less pressure upon the
blank, as desired.

In order torelieve the boltse® of transverse-

strain when theclamp-bars are moved bodily
by the contact of the parts e’ thereof with
the gibs F ¥’ F?, the parts ¢’ and e? are pro-
vided with interlocking recesses and projec-
tions € ¢!, having parallel side faces arranged
transversely to the sides of the bars; so as to
positively hold the said parts ¢’ and ¢ from
relative longitudinal ‘movement. The said
parts e’ e*also are cut away at their.adjacent
edges. between the bolts ¢% as clearly shown
in Fig. 11, and in the spaces thus formed are
located posts b%, which serve to rigidly unite
the  wedge-shaped parts B® composing the

. 8aid arms, and upon which the guide-surfaces

b% are formed. - .

The clamp-bars, consisting of the connected
parts ¢’ €% are held at the forward limit of
their movement, so as to stand normally free
from the mandrel, by means of spiral springs

. E%, connected with the parts ¢’ of the clamp-

30

bars and with the frame B’. These springs
may be arranged in any suitable manner; but
in the - particular eomstruction ilustrated
they are located within recesses formed in

- the castings B3, Fig. 38, and are connected at

35
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- -obviously be the same whatever the diameter

one end with lugs 4° upon the frame and at
their opposite ends with studs %, secured in
the said clamp-bars and passing through
‘slots b° in the partsB2. 'The lower guide-sur-
faces b* of the arms B’ are preferably pro-
vided with transversely-arranged projections
orribs 7 Figs. 11 and 38, upon which the
clamp-bars E E’ E? rest and slide, the sur-

face between said ribs being depressed, so as -

to leave spaces beneath the clamp-bars for
the free exit of scale which may be detached

.from the iron in bending it.

The machine shown is adapted for making

pipe of different sizes ordiameters by insert-"

ing mandrels of greater or less diameter and
by providing the clamp-bars at their inner

edges with removable strips d* h® 5, Fig. 5,

varying in width to correspond with the sizes
of the mandrels employed. When the ma-
chine is adapted for making corrugated pipe

and the mandrel is provided with corruga-

tions or grooves corresponding in number
and location with the clamps, as herein shown,
the number of corrugations or grooves will

_ of the pipe made. :

6o

65

The parts ¢’ of the clamp-bars are, as clearly

shown in Figs. 2, 3, 5, and-11; constructed to
extend outwardly beyond the arms B’, so as

to engage the gibs ¥ F’ F? the parts being:

relatively so arranged that when the forward

ends -of the said parts ¢’ of the clamp-bars

encounter the rear ends of the gibs the
clamp-bars .will be thrast bodily backward
and will thereby be ‘moved inwardly and

430,266 RS

caused to engage the mandrel. _The said -

gibs are so located also that when the elamp-
bars have been thrust inwardly, as above set
forth, the inner surface of the gibs will come
in alignment with the outer edges of the

clamp-bars, so that the latter may pass be-"

‘tween “the gibs, and- will be held-théreby

positively from outward movement. .The
said gibs F F’ F? are connected "with: the

castings A? by means of a series of short piv- .

oted links 7, and astop.f’ is provided at the

forward end of the gibs to limit their forward
8o

movement, the stop being so arranged that

when the gibs are in contact with thestop. .

the links will be inclined forwardly, thereby
sustaining the gibs unyieldingly from ' out-
ward movement, but enabling the gibs to be

moved outwardly if thrust bodily backward-

by pressure applied at their.forward ends.
The said gibs are held normally at the for-

ward limit of their movement by springs'f?

suitably applied for the purposs, said springs,
as herein shown, being placed about sliding
rods f%, provided with laterally- extending

,85 -

90

heads-at their inner ends adapted to bear .

against the sides of the links f nearest the
ends of the gibs, as clearly shown in Fig. 11.
The object of the construction deseribed in

- the means . for supporting the gibs is to en-

able the latter to yield outwardly to allow
the movement past them of the clamp-bars E

95

E’ E? in the backward movement of the car-

riage after said clamp-bars have been ad-

10d

vanced beyond the gibs to- allow the release .~ .

of the finished tube, it being entirely obvious
that when the rear ends of ‘said clamp:bars
encounter the forward ends of the gibs in the
rearward movement of the carriagesaid gibs

10§

will be thrust backwardly and outwardly for .

the purpose stated. » :

Inorder to enable the gibs to be moved in-

wardly and outwardly for adjusting them, as

may be found necesSary or desirable, the’
{ links f, instead of being pivoted directly to

-the castings A% are connected with bars F?%;

held in castings by bolts f*, set-screws 7% be-~'
-ing inserted through the casting and arranged -
to bear against the bars F?, whereby the lat-
ter may be moved and held in their changed

positions.. :

When the clamp-bars E E’ E? are thrust
endwise by the contact with thegibs F* F”F?,

the outward strain caused by the pressure of

‘the ‘said .clamp-bars upon the mandrel will

obviously be transimitted to the arms B’
through' the_ studs- 5% this strain obviously
tending to force said'arms apart at their up-

‘per ends.” . Toorder to relieye this strain gpon

the arms-and to hold 211 the parts rigidly to

“their work, massive arms Q are bolted to the

bed A at.their lower ends and are secured
together -and to the ‘girdér N ‘by means. of
bolts g, inserted through the 'said arms and

girder, the said frames ,béing‘-?rovided- upon -

their ‘inner faces with gibs Q’, having bear-

ing-surfaces g’ resting against the frames B’

both’ above and below the clamp-bars E. -

110
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The rear ends of the gibs F F’ F?, which
arg engaged by the clamp-bars, are prefera-
bly located -one: in advance of the other, as
clearly shown in Fig. 1, so that said clamp-

bars will he successively closed upon the man-

drel in the forward movemént of the carriage.

When the machine is adapted: for making’
corrugated pipe, the several clamp-bars H, E,-
.E; and E? beginning with the bar most re--

‘mote from the free edge of the sheet, will

" bé actuated in succession, thereby enabling

" the metal of the blank. to-be forced into

15

the grooves of the mandrel without stretch- .
ingit. -~ - o .. 0 o
"The rollers T I/ I* T® are made adjustable

- radially toward and from the mandrel by
.- means of adjustable connections uniting the

=" 20

‘brackets I¢ I° I I’ with ecastings - or plates 18,

which are bolted to the tops of the castings
A? for supportingsaid brackets. Said adjust-

.. aple'connections are formed, as herein shown,
- by means of set-serews ¢4’ 4*4% passing through

35

outwardly - projecting lugs upon. the said

brackets and engaging the upper surfaces of
‘theplatesI®, and bolts+*4° ¢ 7, passing through
‘slotsin the said brackets and entering thread-

- ed apertures in the castings I?, the set-screws

being.employed to force the rollers toward

. the mandrei and the bolts to hold the brack-
30°

ets firmly in place.. The rollers I, operating

first upon the metal, are provided with ap-.

proximately-cylindric or  slightly - concave

. working-faces adapted to bend inwardly. to-
. ward each other the free edges of the metal

35

above the upper clamp-bars E? E* as-clearly

shown in'Fig. 2. Thesecond pairof rollersI’,-

" Fig: 6, are provided with projecting parts or
- beads enteringdhe groovesin the adjacent sur-

- face of themandrel and adapted toforee the

40

metal closely into the said grooves. .. The third

. pairofrollersI? (shown in detail in Fig. 21) are
. provided at their adjacent faces with parts %,

45

 are paralle]l with each other in their parts ad-
- jacent to the mandrel, so as to bring the mar-

50

“in position for the operation of. the seam-

- . R is a wedge-shaped guide rigidly secured

55
o
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adapted to bring the edges of the sheet metal
more nearly togetherand toforcethe metalinto
contact with the mandrel near the line of the

~ "joint, and the fourth set of rollers I, Fig: 22,

are provided with beveled surfaces ¢, which

ginal portionsof the sheet metal together and
folders J and K thereon.

over the mandrel between'the rollers I 1’ 12,
with its pointed forward end between the

.~ rollers I? and I3, said guide serving to bend
- the marginal parts of the metal sheet up--
wardly or outwardly as the sheet'is closed by

the rollers against the upper surface of the
mandrel and to thereby bring the said mar-

.ginal parts of the sheet at right angles with
‘the top surface of the mandrel, so that when
the edges of the sheet reach the fourth pair.

of rollers I* they may be readily brought to-
gether thereby in a vertical plane.

It will be understood, of course, that a de-

- -viee for bending the metal preparatory to the

T

operation of the seam-folders, .comprising a
wedge-shaped guide and a series of rollers,
may comprise a greater or less number of

in shown.

The side edges g
arranged with reference to the mandrel in
clamping it upon the latter that when the
- said blank is folded about the mandrel and
its edges are brought together, as above set
forth, one of its edges, as indicated at s, Fig.
32, will stand considerably above the other
edge s’, this relative position of the edges be-
ing determined by means of a stop or gage 3,.
Fig. 4, located upon the frame in position to

latter is placed beneath the mandrel, as clearly
shown in Fig. 4. _ S
Thé seam-folder J (more.clearly shown in

marginal part sof the sheet, extending above
the shorter marginal part s’, over the latter
into the position indieated in Fig. 33. Said

parts J’ J% having adjacent vertical faces j 7',
forming a vertical slot j%, constructed to gunide
and sustain the marginal parts of both sheets,
the part J’ having a surface 7%, (more clearly.
shown in the detail sectional view, Fig. 26,)
adapted to engage and bend laterally the
marginal part s of the sheet, so as to bring

tion, as clearly shown in Fig. 27. The partJ?
J’, and the forward portion of the said part
ating to bend the horizontally-turned edge s

terminating in a groove j%, operating to close
said part supon the part s’ when it leaves
| the said folder J, as clearly shown in Fig. 28.
‘The folder K is for the pugpose of turning
the parts folded by the folder J downwgtrdly,
s0 that they will rest flat upon the adjacent

said folder consists of two parts K’ K% having
opposing vertical faces k.k’, forming between
them a passage k%, Fig. 29, which is ecurved.
or deflected laterally, as more clearly shown
in Fig. 30,to bend the said folded parts down-

ward end of the part K’, which latter is pro-
vided near its forward.end with a surface k3,
forming a continuation of the top wall of the

cent parts of the blank, as clearly shown in
‘Fig. 31. - 3 ‘ o .

The lower surfaces of the part J? of the.
folder J and of both-of the parts of the folder

tions of the blank adjacent to the seam,so-as
to hold said portions firmly in place while

-| the marginal parts are being bent by the ac-

tion of the said folders, as clearly shown in

Figs. 26 to 31, above referred to.

downwardly after it leaves the part J? and !

70

rollers than are present in the machine _h’er_e- :

of the metafblauk;are 80 -

8o

engage one edge of the flat blank when the .

.85

Figs. 23 and 25) is so shaped as to turn the

9°‘

folder for this purpose comprises opposing .

95

the said marginal parfinto a horizontal posi-

100

extends aboui one-half the length of the part -

J’ is formed with an inclined surface j4 oper- -

105

110

| portion of the metal, and for this purpose -

115

wardly toward the mandrel, the part K?of ‘
‘| the folder being terminated short of the for-

120

groove k* and arranged to bend or press the . .

_folded parts of the metal closely to the adja- - 25
‘I

K are preferably made to rest upon the por-

130
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The part J’ of the folder J is prefera,bly
provided with a separate part or plate J° the

~edge -of whxeh forms one of the side Wa.lls 7T
“of the groove 7% and which is adjustable hori-

zontally upon the upper portion of the sald
part J’ to enable the width of the groove j?

- to be changed in working upon different

" 10

kindsor ﬂ’ncknesses of metal -To enable the
foiders to be adjusted vertically in the use of
mandrels of -diffefent sizes and under other

" eircumstances,. the parts J and J? are made

-adjustable vertlcally upon thearms J*and J5

- the devices for attaching: them to the arms

15

20

fox this purpose eonsmtmv of serews or bolts
7® 7% -inserted through vertlea,l shanks upon
the folders, the bolt—a.pertures beingelongated
vertically in a familiar ‘manuner to a.dmlt of

‘the required movement of the parts in ad-
-justing them.

In the particular construction
1llustmfed the plate J® is secured by screws

75 passing through slots in the plate, to a ver-

tlcd,l piece or bar J%, made separate from the
part J’ and placed "between - the arm J and

- the said part J’ by the bolt j¢ holding the

25

latter, this construction obviously allowing a
‘vertical as wéll asa honzontal adjustment.of
the plate J3. -

. The parts K’ K2 of the folder™ K are adJ ust-.

-.ably connected with the arms K2 K*by means

of bolts &t %° inserted through slots in the

,vertical shanks of the said parts K’ K?%in the

sameé manner as before described in connec-

- _mon with the parts of the folder J.

35

To give further bodily adjustment to the
parts-J’ J2 and -X’ K2 of the folders J and K

- relatively to the mandrel, the arms J* J%and

K3 K4, sustaining said pa.rth, are attached to

- the castings A? by means of ‘bolts passing
through slots in the arms, whereby the latter

40

.may be moved laterally, as clearly shown in

_ the plan view of the parts, Fig. 20.

45
Y
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The compressing-roller L:is provided about
its periphery with a shallow groove I’, and is
80 shaped as to press the seam and the metal
at either side of it firmly and closely down

“upon the mandrel, and to thereby form a tight

joint. In the partleular construetion .of the
parts herein illustrated the -said roller is
mounted in a vertically-movable block 17,
held in suitable guides in the frame L/, the

roller being held down to-its work by springs, |
-as-l? located between the top surface of the

bloek 12 and a follower 13, which is held in

“position by set-screws and bolts & I, whereby.

the follower may be adjusted vertlcally to
vary the pressure of the sprmg in a famlhar\

_manner.

It will be observed that. the several dev1ces~

for forminig the seam are arranged in posi- | ..

tion to operate upon the shieet metal - when

. the clamp-bars E E’ E? are engaged: by the
. gibs-F F’ F?, so that the seam is formed 4l a
" timewlien the sheet metal-is held at all points

':65

_fp,rm‘ and.meaking all tubes of the same size, -

‘closely and firmly in"contact with the. man-.

drel, thereby makmg the tube accurate . in:

‘0% O° upon the shaft O3
is supported by a horizontally-sliding bar v,

-35.

430,266 T

notwithstanding variations in the quality or. .

characteristics of the metal.

After the seaming has been completed by -
-the operation of the seaming devices de-

seribed the motlon of  the carriage is contin-
ued, as before stated, until the arms B’ there-
on and the elamp-bars E E’ E? are free from
the gibs, when the tube is released and be-
comes engaged at its inmer end with fhe

70

spring-detent ‘M, whereby in the backward -

movement of the carriage the tube 18 stnpped
from the mandrel.

The driving-shafts P’ a.nd 08, bv whlch the -

'mandrel-support O and the:carriage are act-
uated, may be started, stopped, and reversed, -

8o

S0 as to give.the desn'ed relanve—movement :

to the severa.l parts, by any suitable mechan-
ism, actuated either by hand or by the move-
ment of the machine. A preferred construc-
tion in devices for this purpose, whereby the
several movements will take place automat-

ieally in the proper order, and in which said

movements are accompllshed by belt-shift-
ing dewces, is herein shown, and is as fpllows:

85

9o

U is a belt-shifter engaging the belt P7,

.which passes over .the fast and loose pulleys

P?P*of the main transverse driving-shaft P/,
and V is a belt-shifter engaging the belt 05
which passes over - the fast and loose pulleys
The belt-shifter V

which isactuated by means of a pivoted hand’
lever V’,said parts being mounted upon suit-
able supports attached po the posts: N3 as
clearly shown in the dra,wmgs, Fws 34 and

tween its axis, and its end engaged with the
bar v and sustained from the girder N at its
forward end by means of-bars or plates v?

95

I0C

Viisa lonvltudmally-axranged bar or- rod .
located over the mandrel, with its rear end.
.connected with the lever V’ at a point v’ be-

105

having at their lawer.ends npwardly and for- --

wardly inclined slots 7° engaged by a pin V3
in the forward end of the rod V% The said

‘rod V?isprovided also upon its lower sur-

face near its forward end with a projection

R havmg a vertical face adapted to engage

a stop or pin C¥® located upon the mandrel
near the rear end thereof, these parts being
so constructed that when the pin C® engages

and wilJ,when mbved a sufficient distance to

cause the shifting of the belt, belifted by ‘the

110

115

the face v* in the forward movement of the ..
' mandre] the rod V? will be carried forward,

120

movement of the pin Viin the slots v°, so-as .
to cause the, dlsengauemex_xt of the sa.ld pm X

from thesaid-surface v . -
The bolt-shifter U is a.ttached to a bar U,

125

mounted to slide transversely in'the frame of .
the machine, and said shifter is conunected
also with a ‘rock-shaft ‘U*by means of ade- -

pending arm u? upon the said shaft engaging .
The rock-.
‘shaft U? is--arranged pa.rsllel with the ma-"
chme-frame and ettends -from - sald belt-—

an arm u’ upon the ‘belt-shifter.

130 .
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- shlfter U to a pomt near the rear- end of the

frame, said rock-shaft being connected-by

means of a deperding arm o with the hori- |-

zontal sliding bar U? extending 1nward1y to |
a point over the mandrel and prov1ded upon |

its end with a horlzontal swinging spring- |

pawl.ut, located in posmon to engage a stop |.

..C* upon the mandrel in sach manner that in

IO

the beginning of the forward movement of |
said mandrel the pin C*will engage the pawl
i%, and thereby throw the bar U® outwardly,.
said pawl u! being adapted tovield to permit
the passage of the pin in the backward move-

" ment of the mandrel without producing any

15

movement in the said rod or the rock-shaft.
The stop C*is arranged a short distance from
the pawl % so that when the shaft O3 is
started by the movement of the hand-lever

.V’ and the support O is moved forward, as

20

before described, the stop C* will, as soon:-as
the mandrel be«rms to move, engage the said
pawl w4 and thereby thrust the bar U® out-

~ wardly and move the rock-shaft, so as to shift

25

the belt from the loose pulley P* to the fast
pulley P% and thereby start the earriage.

This movement of the- carriage continues un- |-
.til the sliding plates G’ and the flaps G2 of

the folders engage the. rollers G® and .cam-

- surfaces G4 and said folder is- thrown .in-

30

wardly and upwardly thereby.. In order to
stop the carriage when the folding is accom-

. plished, to enable the mandrel to be earried

35
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forward upon the carriage by the action:of
the shaft O3 the bar U*" is provided at its
inmer end with a la.temlly or forwardly.
projecting ‘part u’, adapted for engagement
with the rear end of the flap G2 of the folder |
in such manner that when the said flap reaches
the inward or upward limit of its movement
the said bar U3 will be drawn inwardly, and
the belt thereby shifted from the fast to the
loose pulley. Thishaving been aecomplishéd,
the continued movement of the shaft O3 will {

. earry the maiidrel C forward until it-is fully

45

within or between the arms B’ B’, when the

-step: C°, striking the projection v* of the rod

Ve, will carry the said rod endwise, thereby
moving the belt-shifter V and shifting the belt

08 from the fast to the loose pulley of the shaft |.

.50

07, so as to stop the movement of the man-
drel. To again shift the belt from the loose

", pulley P* to the fast pulley P53, so as.to-start

the ecarriage forward to actuate the clamp- |

bars EE’ E2 -a bar, U* is provided, which is
" éonnected Wlth a depending arm u° upon the"
_shaft U?, and which has-upon its inner end a
: sprmg—pawl u7, arranged in an inclined. posi-

tion in the pa.th of the pin C* in the same
manner.as is the del w4, before deseribed, so
that when the said pin ( o strikesthesaid pa.wl

- 47 the bar U* will be thrust ‘outwardly, apd{
“‘the  shaft. U% thereby turned fo move the
- .. shifter in-the inanner before described. Af:f

- ter'the pin C*has moved past thepawl w'the |
- movement of the earriage will continue until

-+~ the forward limit of its niovementis reached,

‘when sditable devices for revexjsmg the dn;e_c-

tion of movement of the said carriage will

come into operation, as hereinafter described.
The pins C®and € are,as shown,located in

the-top surface of the mandrel, and in order

 to prevent interference of the said pins with

70

the rollers I I/ I? I3 when the mandrel passes -

beneath said rollers in its movement forward -

“from between the castings A? for the release
of the cla.mp—bars from the tube, said pins
are made to slide in.the mandrel and are sus-

75

tained in operative position by springs e

Fios. 8 and 9, so that they may be forced
downwa.ldly by the said rollers when, ihey

8o

come in contact with the latter, and will re- - -

sume their operative position when released

from said rollers. In the particular construe-

tion of the- pins illustrated, Fig. 9, the said
pins are provided with axial prolono'ations e,
extending through“the lower surface -of the

85"

mandrel, and provided with nuts or headsto - A

limit the upward movement of the pins, the

springs ©® being of spiral form and placed

about the said prolonoa.tlons ¢! between the
lower ends of the pins and opposmvshoulders
in the mandrel.

90

To move the belt-shifter U 80 as to shift

_the belt P7 from the fast pulley P2 to the loose
pulley P* at the forward termination of the

movement.of the carriage, the bar U’, which,.

95

as before stated, is arranged to slide trans-
versely in bearings in the bed A, is pivotally-

connected with-a bar or link U® arranged
generally parallel with the sidesof the frame

100

"and pivoted at u®to the latter, said bar being -
arranged for engagement with a pm Btupon -
the Iower surfaceof thecarriage in such man-- -~

ner that the said pin, by encountering thesaid

bat U?, will thrust the said bar laterally, and
thereby move the bar U’ in adirection to carry
“the belt from the said pulley P? to the pulley.
P,

For reversitig the direction of rotationof

10§

the shaft P’,so as to drive the carridge back- - .

ward after it has reached the forward limit of
its movement, a belt-shifter W is provided for
-shifting the belt P* from the loose pulley PS5,

110

tpon: whu,h said belt runs in the forward -

movement of the carriage, to.the pulley | 5
which dctuates the gears p*pS driving the

carriage-backward. The said belt-shifter W~

is monntedupon theend of a horizontal trans-~ i

vemely—arranged bar W/, sustained in suit-

-able-bearings i the fra.me A, and connected . - -
12007
at w’ to the said carriage. . - "

with the forwardend of a. rea.rwardly—extend-
ing bar g, pivote

The.said bar Wis oeated in position:foren-*

-gagement with the pinor stop B%located upon

_the lower surface of the carriage B and ar-
_ranged to engage said bar and theteby . actu-

-ate the shifter. W at the same: time that the
:ghifter U i8 moved by the contact of the pin
B* with the bar U

‘Belt P7, which operates to move the earriage
erward will obviously be shifted from the

12§

-By this c(mstructzozthe e

130"

fast pnlley PSto the loose pulley P*at the -
‘same time that the belt P®, driving the ear- " . .-
-riage backward,isshifted from the loose pul- TR

ley P° tO the pulley P"’
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For the purpose of stopping the movement

of the carriage when it reaches the rear end

of the machine the sliding bar W’ is con--
nected with the rear end of a bar W?, pivoted

at its forward end to the bed A, and a pin B?
is arranged upon the forward end of the car-

riage in posmlon to engage the said bar W%
so as tomove the belt-sh1fter W and shiff: the ,
belt P8 to the loose pulley P® at the desired
moment in the rearward movement of the |

carriage..
In order to save time in the operation of

the machine, the rearward movement of the
mandrel upon the bed is preferably made

simultaneous with the rearward movement of
the bed itself, and in order that the mandrel
shall reach the rearward limit of its move-

" ment at the same time that the carriage

20

25

30

~moving

35

. which the shlfterX is rigidly 4ttached

40

reaches the rear end of the frame it is neces-

sary to move the mandrel upon the bed faster -

than the carriage is.moved.  For this pur-
pose the belt O9 passing over the pulleys Of
07, by which the mandrel is driven backward,
is ‘trained over a driving-pulley O™ upon a
suitable counter-shaft, said pulley O being
considerably larger than the pulley O, from
which the- pnlleys 0% 0% are driven, thereby

giving the desired difference. in speed be- |.
.in the drawings the mandrel is corrugated
“longitudinally, and the faces of the clamp-
‘bars are shaped to comespond with the sur-
.face of the mandrel,soastogive a corrugated
‘form to the tube.
‘operation of the seaming devices described

tween the forward and rearward ‘movement
of .the mandrel.

A suitable belt-shlfter X is provlded for
% and means are provided
for actuating said shifter, which; as herein
shown,are construeted as follows: At theside

‘of the. carriage B.adjacent to the shaft O3is.

located a longitudinal bar X', to the end of
The
said bar X'issustained at itsrearend by means
of an arm or bracket X?, provided with a pin«,
passing through an melmed slota’ in the bar
X’,and said bar issustained at its forward end

by means of a bracket X3 provided with a

45

. 5¢

55

P

60

65

slot :}9 inclined in the same direction as the
slot o’ a.nd engaged by a pin &° in the bar X’,
the slots &’ «* and pins x 2% being so arranged
that when the bar is moved bodlly downward
the said bar will, by the action of the pinsin
the slots, be given an end movement suffi-
cient to shift the belt. from one to the other
of the belt-pulleys Of O%. . The said bar X’ is
held at the forward and upwa,rd limit of its
movement by means of a spiral spring X4 at-
tached to the stud «* upon the bar and to the
bracket X>.
a lateral inwardly-extending rib or flange X5,
terminating at its forward end ina vertleally-
swinging hlnged latch or. pawl X§, which is
sustamed normally in an inclined position, as
indicated in Fig. 37, by resting upon the for-
wardly-projecting part or end X7 of the said
bar X’. Upon the side of the carriage B is

located a pin B, adapted to engage the outer

upper surface of the inclined pawl X®in the
Tearward movement of -the earriage, and to
thereby thrust thé bar X’ downwardly and
forwardly to cause the shifting of ‘the belt.
The bar when thrust forward is held in this

The said bar X’ is provided with -

430,266

position by the contactof the said pin B with

the flange X® until the mandrel has reached
the rearward limit of its movement, when the
pin passing from- the rear end of the said
flange allows the bar X’ to be thrown back-

_Wdrdly and upwardly by the spring X4, there-
by shifting the belt O? from the fast to the
‘loose pulley and stopping the movement of
the mandrel.

- The belt-shifting dev1ces for the belt O° are -
preferably so arranved that the backward
-movement of the ma.ndrel relatively to the

carriage will not begin until the carriage is
moved backwardly from its extreme forward
position a distance about equal to the length
of the mandrel,so that the finished tube may
be removed from the mandrel before the lat-
ter begins to move backwardly from between
the clamp-bars E E’ E2 .

In order to prevent possibility of the car-
riage B being lifted out of place by the action
of the lower clamp-bars E ypon the mandrel,

-which clamp-bars are arranged to operate be-
fore the other clamp-bars E’ E? as before set
-forth, the frame is provided with rigid hooks
A%, engaging lateral flanges B® upon the said
carriage B, as clearly shown in Figs.1 and 3.

In the particular construction illustrated

As far, however, as the

and shown are concerned, the mandrel may
be cylindric, square, or other form, the faces
of the clamnp-barsinsuch case being, of course,

‘conformed to the parts of the surface of the
‘mandrel with which they come in contact—
‘as, for instance, in case the mandrel is circu-
lar, as shown in the detail sectional view,

Fig. 39, the faces of the several clamp-bars
will be eoncaved to fit the eurvature of the
mandrel. The more important object of mak-
ing the clamp-bars operate successively, be-
ginning with the clamp-bar beneath the man-
drel, is to enable the metal to be forced into
the grooves of a corrungated mandrel without
stretching it, and when the mandrel is of cy-

-lindrie form, therefore, a series of clamp-bars

operating asabove described may be arranged
to closé upon the mandrel simultaneously or
otherwise, as desired. In this conneection it

:may be observed that the number of clamp-

bars or clamps may be greater or less than
the number shown in the particular machine

‘illustrated with the same general results as

far as the opera.tlon of the seammg devices is
concerned.

It is to be understood that the main or gen-

eral features of:my invention may be carried

-out by the use of. details of construction other

than the particular.ones which are herein

7°.
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shown and some of them claimed, and said -

main or general features are therefore herein
claimed without restriction to their use in
combination with the other parts shown. It



" 'is to be understood, also, that the appended
.claims cover the devices, parts, or elements
therein shown when said devices, parts, or

: functlons obtained or performed by them in

" 1o

15
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elements- are made in form to obtain or per-
5 form either any or all of the advanfages or

. the particular form thereof herein 111ustrated
I claim as my invention—
1. A machine for making pipe, compmbmv
a léngitudinally -movable mandrel, clamps

holdmg the sheet metal upon the ma.ndrel )

- and stationary sea.m-folders substa.ntlally as
- described.

2. The combmatlon, w1th a longltudmally-
movable mandrel and clamps for holding the

_metal upon the mandrel, of rollers. acting to

20

v"25

" bring together over the mandrel the edp:es of
the metal and stationary seam-folders, sub-
stantially as deseribed.

3. The ecombination, with a lonmtudmally-'-
~movable mandrel and clamps holding the-

‘metal upon the mandrel, of rellers acting to
close the edges of the metal over the mandrel,
awedge-shaped guideengaging theinner faces
of the metal, and statlonary seam-folders; sub-
stantially as deseribed. ’

4. The combination, with a longltudmdlly-

" movable mandrel and. clamps holding the

30

35

metal upon the mandrel, of stationary seam--
folders caused to act by the.forward move-

ment of the mandrel and metal to form the |
seam and a compressing-roller acting -upon
the folded metal of theseam, suhstantlally as
descrlbed

- 5. The combination, w1th a Iongltudmally-

_movable mandrel and eclamps holding the |-

" metal upon the mandrel, of rollers for closing

- 40

45

"the edgesof the metal together over the man-
drel, a stationary wedge-shaped guide for the
edves of the- metal, stationary seam-folders,
«md a compressing-roller- acting. upon - the
folded metal of the seam,. suquntla.lly as
deséribed. .

6. The comblnatlon thh a longltudmally-
‘movable mandrel a.nd e}amps holding - the
metal upon the mandrel, of rollets,as 1T for’

- closing the edges of the ‘nietal over the man-

55

drel;a statlonary wedge-shaped guide located

between ‘the said Tollers, rollers;’as I%, for|
50 bringing together the. edges of thé metal and.

‘stationary seam—folders substantlally as de-
- seribed.-

" 7. The combmauon, with the folder J op-
‘erating to bend éne edge: of ‘the. metal over
the ot

folder down upon the adjacent part of the
-inetal, substantially as described.-
"8, The combination, with a longltudmally-

‘60 movable mandrel and clamps for holding the

,metal upon the mandrel, of a folderJ, operat-' l

‘ing to'bend one edge of the metsl over the
‘other-edge, and & second folder K, operating |
“to°bend. the pattsfolded by the ﬁolder Jdown

65 upon. the-adjacent parts of the metal sub~

-stantially as described. .
: 9 ‘The combmatlon, with the seam-folder

br edge, of’ a sécond-folder K, oper--
ating to bend the. parts folded by: the first

J, havmg aslot 7 and prov1ded with a curved

‘natingin a groove. 77, of a second folder K,
having a curved slot kz operating to fold the
connected parts of the seam down into con-

stantially as described.

- 10. The combination, w1tha,lonor1tud1na,lly-
movable mandrel, of seaming devices. com-
prising aseam-folder J, consnstmo' of two parts

with the machme—frame, substantlally as de—
scribed. .

11. The eombmatlon, with the part J? of a
-seam-folder, of a part J’, provided with a lat-

scribed. "
12. The combma.tlon, Wlth the machine-

:thereon, of - folders, as J or XK, made in two
‘separate parts, and supportmO-arms, as Jt or
‘K3, for the folders, adjustably attached to the
:fra.me, substantially as described.
13. The combination, with a lon gltudmally-

movable mandrel, of statlonary seam-folders
‘Fand K and a grooved compressing-roller L,

mounted in upwardly-yleldmu bearings, sub-
I-stantially as deseribed.

movable mandrel and statl_onary seaming de-
vices, of a detent engaging the rear end of
' the finished tube at the forward limit of the
‘ movement thereof, whereby the tube will be

drel, substantially as described..

15, ‘The combination, with a mandrel, of
.clamps for holding the’ etal in ‘contact with
the mandrel, comprising. elamp-bars movable

‘ gibs located in position for engagement ‘with

- for engagement with the outer faces of the
-the mandrél, the mandrel and clamp-bars
“having a bodﬂy longltudmal movement rela-
tively to the gibs; whereby the said clamp-
‘bars will be thrown and held by the caid gibs

tla.lly as described. -
prising stationary: seam-folders, of clamps for

able with the mandrél and also movable ob-
‘lignely toward and from the latter and sta<
‘tionary gibs-located in -position for engage-

“as described.

frame, of a longltudmally-movable mandrel,
: scarriage sustaining the mandrel, two or more

- mandrel, and two or more gl‘w Jocated upon

. f

11

surface J° and with an inclined face j*, termi-.

tact with the adjacent part of the metal,sub-

J’-and J% each having adJ ustable connection

 frame and a mandrel movable longitudinally

14, The combination, w1th a lonvltudmally-_

“obliquely towa.rd and from: the mandrel and

in position for clamping the meta] substan-:' .

Jo

75
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era]ly-ad;ustable platedJ 3, substantlally as de- -

83

9o

95°

100

held from rearward movement with the. mam-;’

Ijos .

‘the ends of the clamp-bars when the latter = =
- are remote from the mandrel and in position-

‘clamp-bars when the latter are adjacent to -

115

"16. The combination, Wlth a longltudmally- -
- movable mandrel and seaming devices com-

120

-holding the ‘metal in contact with-the man-
“drel, comprising two or more clamp-bars mov- -

125

:ment with the said ela,mp-bars, substantlally :

17. The- combmatlon ‘with. ‘the ‘machine-

130

:elamp-bars mounted in the carrla.ge and mov- -
: able therein obliquely toward ;and from the

the machme-frame in posmon to engage the; ,
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clamp-bars in the forward movement of the
carriage, substantially as described.

18. The combination, with the machine-
frame, of a longitudinally-movable mandrel,
a carriage sustaining the mandrel; two or more
clamp-bars mounted in the carriage and mov-
able therein obliquely toward and from the

mandrel; and two or more gibs sustained upon-
_ the framein position to engage the clamp-bars,

said gibs having rearwardly and outwardly
yielding connection with the frame to allow
.the passage by them of the ela,mp—bars in the
backward movement of the carriage, substan-
tially as described.

19. The combination, with the machine-
frame, of a longitudinally-movable mandrel,
acarriage sustaining the mandrel, two or more
clamp-bars mounted in the carriage and mov-
able obliquely toward and from the mandrel,
springs applied to. hold the said clamp-bars

-normally free from the mandrel, and gibs lo-
cated upon the machine-frame in posmon to

engage said clamp-bars, subsrantlally as de-
serlbed

20. The combination, with the machine-
frame, of a carriage B,a mandrel C,mounted
upon-said carriage, two or more clamp-bars
provided with a series of inclined slots, pro-
jections or studs upon the carriage engaging
said slots, springs applied to retain the clamp-
bars at the outer limit of their movement,
and’ofﬁb supported upon the frame and engag-
ing the said clamp-bars, substantla.lly as de-
scrlbed
- 21, The combination, with the machine-
frame, of a carriage B, a mandrel mounted
upon the carriage, two' or more clamp-bars
provided with a series of inclined slots, studs
upon the carriage engaging said slots, and
gibs upon the . machme frame engaging the

clamp'—bars, said clamp-bars being each com-.

posed of two adjustably - connected parts,
whereby the position of the working-faces of
the bars relatively to the mandrel may beva-
ried, substantially as described.

22. The combination, with the machine-
frame, of a carriage B, a mandrel sustained

- upon said carriage, two or more clamp-bars

50

55

6o

mounted upon the carriage, each consisting
of a part ¢/, provided with inclined slots e, and
a part €% adjusting-bolts uniting said parts ¢’

and ¢% studs upon the carriage engaging said-

slots, and gibs upon the machine-frame en-
gaging sald clamp-bars, substantlally as de-
seribed. -

- 23. The combination, with the machine-
frame, of a carriage B, a mandrel sustained
upon said carriage, two or more clamp-bars

mounted upon ‘the carriage, each consisting |
of a part ¢/, provided with inclined slots ¢, and |
.a part ¢, adjusting-bolts ¢, uniting said parts

¢ and 62 studs upon the carriage engaging
said slots, and gibs upon the frame. engagmv

* the said clamp-bars,the said parts e’ e*of the

65:

clamp-bars being provided with interlocking
recesses and pro;ectlons, substantlally as de-
seribed.

‘connecting said gibs with-the bars F3,

BN
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24, The combination, with - the machine-
frame, of a earriage B, a mandrel sustained
upon the carriage,; two or more. clamp-bars
upon the carriage movable obliquely toward

70

and from tlie mandrel; gibs located upon the - -

machine-frame parallel with  the clamp-bars,
pivoted links movably .connecting said gibs
with the frame, stops upon the frame limit-
ing the forward movement of the gibs, and

springs applied to normally hold said gibsin-

contact with the stops, subbtantlally .as de-
seribed. :

25. The combination, with the,machme-
frame, the lonvltudmally movable mandrel

-and clamp-bars, and carriage sustaining said

mandrel and clamp-bars, of gibslocated upon
theframe parallel with the clamp-bars, bars F3,
sustained upon the machine-frame behind: and
parallel with the gibs,pivoted links movably
stops
upon the frame-applied to limit the forward
movement of the gibs, springs applied to hold
the gibs normally in contact with the stops,
and adJ usting-screws inserted through the

75

85 .

90

frame and engagmgthebars B8, subqtantla.lly .

as described.

26. The combmatlon with a lcngitudinally-

movable mandrel, of a series of radially-mov-
able clamp-bars and means acting to advance
said clamp-barssuceessively into engagement
with the mandrel, substantially as deseribed.

95

27. The combination, with the mandrel C -

and carriage B,jof the clamp-bars mounted
upon the carriage and movable toward and
fromn the mandrel and a single clamp-bar D,
movable bodily with the mandrel for clamp-
ing the metal upon the mandrel before the
latterisadvanced toward the clamp-bars, sub-
stantially as described.

28. The combination, with the machine-
frame, of a carriage B, a maundrel C, movable
longitudinally upon the carriage, clamp-bars
upon the carriage, a sliding support O for the
mandrel, mounted im the carriage, and a
clamp-bar D, sustained upon and movable
with said shdmcr support, whereby a metal
sheet or blank may be clamped to: the man-
drel, substantially as described. .

°9 The combmatlon, with the carna.ge B
of thesupport O, movable longi tudinally upon

100

11

Ito

115

the carriage, the mandrel C, sustained upon .

the said support O and movable longitudi-
nally thereon, and a clamp-bar D, connected
with the mandrel, the said clam p-bar and sup-
port being provxded with inclined faces d o,

‘whereby the clamp will be thrown into con-

tact with the mandrel by the relative move-
ment of said support and mandrel, substan-

“tially as described,

- 30..The combination, with the carrmge B,
of the' snpport O, mounted to slide longltudl-
nally in the carriage, the mandrel C, sus-
tained upon the said support and movable
longitudinally upon"the latter, a clamp-bar
D, connected with the mandrel, said clamp-
bar and support being provided with inter-
fitting inclined faces, a detent upon the ma-

120

125

130
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chineframe engaging the mandrel to ho]d.thé '

latter from movement with the sapport O,

and an arm upon the support O, having an |

inelined face engaging the detent for releas-
‘ing it from the mandrel, substantially as de-
seribed. ) I :
31. The combinationgwith the carriage B,
of the support O, mounted to slide longitudi-
nally in the carriage, the mandrel C, movable
longitadinally upon the support O, a clamp-

. bar D, located below the mandrel and having

20

25

vertically-movable connection with the latter,

said clamp-bar and the support O having in-
terfitting inclined faces, whereby the clamp-
bar is lifted by a forward movement of - the
support relatively to the mandrel, and a stop
upon the forward end of the macehine éngaging
the support O for moving thelatter backward
to release the clamp bar D from the mandrel,
substantially as described. ’

32. The combination, with the machine-
frame, of the carriage B, provided with arms
or castings B’ B/, clamp-bars supported in said
castings, a longitudinally-movable support O,
provided with a rack-bar upon its lower sur-
face,.a mandrel C, sustained upon the said

. support, a longitudinal shaft O% having bear-

30

ings upon the machine-frame-and upon the
said earriage, a transverse shaft mounted in
the carriage and provided with a pinion en-

gaging the said rack-bar,and with a beveled’

. gear-wheel ¢° and a beveled gear-wheel 05,

35

mounted to slide but not to rotate upon the

shaft, substantially as deseribed. :
33. The combination, with the maechine-

~ frame and the mandrel C, of a clamp-bar D,

40
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acting against the mandrel, and one or more
rollers, as n n, mounted upon the machine-
frame in position to bear upon the mandrel

in opposition to the action of the said clamp--

bar, substantially as desecribed.
34. The combination, with the machine-
frame, the mandrel C, and clamp-bars, of a

longitudinally-movable support for said man--

drel, connected with the latter at one end, a

- clamp-bar D, aecting upwardly against the

_mandrel, a girder N, located longitudinally-

50

over the mandrel, and rollersn, mounted upon

the girder and eonstructed to bear upon the |

top of the mandrel, substantially as deseribed.
~ 385. The combination, with the carriage B
and mandrel C,of the support O, constructed
to slide longitudinally in- the said carriage

- and provided with a standard having a T-

55
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head engaging a correspondingly-shaped slot
in the mandrel, a vertieal bar D, sécured in

the mandrel and resting at its lower end npon -

the support. O, and a clamp-bar D, resting
upon the support O and united at its.one end:

-with the bar D’ by a connection permitting
vertical movement of the clamp-bar, said sap--

port and clamp-bar being provided with in-

terfitting inclined faces, substantially as ‘de- |

seribed. - o ST
36. The combination, with the carriage B,

mandrel C, and support O, having sliding con-.

nection with the mandrel, of the vertical bar

D', sécured in the mandrel 5nd;ie5ting aif its
lower end upon the support O, a cla.xpp-ba,r
D, located beneath the mandrel;and a link d’,

70

pivoted at its ends to the clamp-bar D and -
the bar D’,.said. clamp-bar D and support O

having interfitting inclined faeces, substan-
tially as and for the purpose set forth.

37. The combination, with the machine--

frame and carriage B,of the mandrel C,
mounted upon the carriage and'movable lon-

_gitudinally of the latter, a clamp-bar H, sup-

ported upon the carriage, a rod H’, mounted
in the carriage and provided with eccentrics

‘engaging the said clamp-bar H,and with a
-pin #? and a easting H? upon the frame, pro-

75
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vided with a cam-slot ‘engaging the said. pin--".

h? whereby the rod is rotated by the forward
movement of the carriage, substanfially as
described. ) S

38. The combination, with the: machine-
frame and the carriage B, of the maadrel C,
mounted upon the earriage, a-clainp-bar H,
supported upon said carriage, ashaftH’, hav-
ing bearings in -the carriage and provided

.85 .
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with eccéntrics engaging the said clamp-bars, = _

and with a pin A? at its rear.end and an arm
H5 at its forward end, a casting H? upon the
frame, provided with a cam-groove engaging

95

the rod for rotating the latter .in tightening -

the clamp-bar, and astationary cam-plate H

constructed to engage the arm H° at the for-

ward limit of the movement of the carriage,
- 100"

substantially as described.

. 89. The combination, with "the ‘machine-
frame and the carriage B, of the mandrel C,

mounted upon thesaid carriage, two radially- -

“movable clamp-bars ‘H H, shafts H’ H', .-
‘mounted in the earriagé and - provided with

10§ -

eccentrics engaging the bars, and intermesh- -

ing gear-wheels upon said shafts, one of said
shafts being provided with a pin ‘h? at its

rear end and an arm H®at its forward end, a

‘custing -upon the machine-frame provided
with a cam-groove engaging the said pin A%
‘and a stationary cam-plate' H®, engaging the -

arm HS at the forward limit of the movement
of the carriage, substantially as described. .

40. A machine for making eorrugafed metal
pipe, comprising a longitudinally-movable

mandrel, a series of radially-movable clamp--
_bars operating to press the metal blank into

contaet with the.surface of the mandrel, and

_stationary .seam -‘folders_ acting upon thq
' blank in the forward movement of the man-

-drel, substantially as described.-

. 41, The combination, with a longitudinally-

ers for bending the blank about the man-

drel  and clamp-bars for forcing- the metal .

110
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'movable mandrel, of laterally-movable fold- -

125 .

blank into contact with the mandrel;substan-. . -

tially as described. . T
~42.. The combination,with alongitudinally-

‘movable mandrel ‘andclamps for-holding-

130

the sheet-metal blank upon the mandrel, of -

a clamp-bar ;movable with the mandrel for
holding a flat- blank in_position upon said-
 mandrel and laterally - movable folders for -
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bending the lateral margins of the blank
about the mandrel, substantially as- de-
scribed. '

43. The combination, with the machine-
frame, a earriage B, and a mandrel C, mounted
to slide longitudinally upon the carriage, of
clamp-bars upon the carriage for forcing the
metal blank into contact with the mandrel,

. laterally-movable folders upon the carriage
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for bending the blank about the mandrel,
and stationary cam-surfaces upon the ma-
chine-frame actuating said folders in the for-
ward movement of the carriage, substantially
as deseribed. :

44. The combination, with the machine-
frame, a carriage B,and a mandrel C, mounted
to slide longitudinally upon the carriage, of
laterally-movable folders upon the carriage
for bending the blank about the mandrel, sta-
tionary cam-surfaces upon the machine-frame
actuating said folders in the forward move-
ment of the carriage, clamp-bars upon the
carriage movable obliquely toward and from
the mandrel, and gibs upon the machine-
frame engaging said clamp-bars in. the for-
ward movement of the carriage, substantially
as described. :

45. The combination, with the machine-
frame, the carriage B, movable thereon, and
the mandrel C, mounted to slide longitudi-
nally upon the carriage, of folders upon the
carriage, comprising plates G/, mounted to
slide obliquely upon the carriage, and flaps
G?, hinged to the parts G/, rollers upon the
frame engaging said plates G? and cam-sur-
faces upon the frame engaging and moving
the flaps G% substantially as described.

46. The combination, with the machine-
frame, the carriage B,and mandrel C, of fold-
ers comprising laterally-movable plates G/,

provided with inclined faces at their forward |

ends, and flaps G2, hinged to the plates G’,
the said carriage being provided with obligue
guides for the said parts G’, rollers mounted
upon the frame and engaging the inclined
faces of the said plates G’, and stationary
cam-surfaces upon the frame engaging and
actuating the flaps G2 substantially as de-
scribed.

47. The combination, with the machine-
frame, the carriage B, and mandrel C, of lat-
erally-movable folders, stationary cam-sur-
faces engaging and actuating the said folders
in the forward movement of the carriage,and
longitudinal guides upon the frame engaging
the said folders after they have been closed
upon the mandrel, substantially as described.

48. The combination, with the machine-
frame, the carriage B,and mandrel C, of fold-
ers comprising obliquely-movable plates G’
and flaps G hinged to the plates, rollers upon

the machine-frame engaging said -plates G,

- stationary cam-surfaces upon the frame en-
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gaging and actuating the said flaps, and sta-
tionary longitudinal guides upon the frame

430,266

adapted to engage the free edges of said flaps,
substantially. as described.

49. The combination, with the machine- ..

frame, the carriage B,and mandrel C, of fold-
ers comprising obliquely-movable plates G’
and flaps G? hinged to the said plates and

‘provided with projeetions g* upon their free

edges, rollers upon the machine-frame engag-

ing said plates G’, stationary cam-stirfaces

upon the frame engaging said flaps, and sta-

.tionary longitudinal guides GSupon the frame,

provided with guide-slots ¢% adapted for en-

"gagement with said projections.g* substan-

tially as described. }

50. The combination, with the machine-
frame and carriage B, of a mandrel C, sus-
tained upon the carriage, radially-movable
clamp - bars provided with- inclined slots e,
arms or castings B’ B’ upon the carriage, con-
sisting of a series of parts B3 provided with
connecting-posts b* and forming bearings for
said clamp-bars, studs secured in the said
castings and engaged with the slots ¢, and
gibs supported upon the machine-frame in
position for engagement with the said clamp-
bars, substantially as described. i

51. The combination, with the machine-
frame, the carriage B, mandrel C, and radi-
ally-movable clamp-bars E E’ E? of arms or
castings B’ B/, forming bearings for the said
clamp-bars, the lower bearing-surfacesfor the
said bars being provided with transverse ribs
sustaining the barsand forming spaces below
the bars, substantially as and for the purpose
set forth. :

52. The combination, with the machine-
frame, the mandrel C, laterally - movable
clamp-bars, and the carriage B, provided with
arms or castings B’ B’, sustaining the said
clamp-bars, of arms Q upon the frame engag-
ing the outer surfaces of the arms B’ B’ to
relieve the outward strain upon the laftter,
substantially as described.

53..The combination, with the machine-

frame, the mandrel C, the laterally-movable :
‘ clamp-bars, as E, provided with inclined slots

e, and the carriage B, provided with arms or
castings B’ B/, sustaining the clamp-bars and
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provided with studs engaging the slots e, of

gibs upon the frame engaging the said clamp-
bars and arms or castings Q upon the frame

engaging the outer surface of said arms B’

B’, substantially as described.

54. The combination, with the machine-
frame, the carriage B, mandrel C, and sliding
support O, of the shaft O3, actuating the said
sliding support, provided with fast and loose
pulleys, a belt-shifter V, a lever V’, connected
with said belt-shifter for actuating the latter,
arod V3 connected with the said leverand pro-
vided with a projection v*atits forward end, a
projection orpin C? located upon the mandrel
in position to engage said projection v*, a sec-
ond projection or pin C*upon the mandrel, a
driving -shaft P’ for the carriage, provided

120
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with fast and loose pulleys, a belt-shifter U,
and a movable bar U?, having an inclined
surface adapted for engagement with the pin
C* and connected with the belt-shifter U for
moving the latter; substantially as described.

55. The combination, with the carriage B,
the mandrel C, provided with a projection or

pin C*, the laterally -movable folders G G

upon the carriage, and a shaft P’, actuating
the carriage, provided with fastjand loose pul—

leys, of a belt-shifter U, a bar* ’H"‘ connected
“1'for said-pulleys, and means for actuating the

with the belt-shifter- and provided- Wlth afFin:
clined surface located in the path of the pin
C4 and with a laterally-projecting part or
Wing %, adapted for engagement with one of
the folders G, substantially as deseribed.

56. The combination, with the carriage B,

.the mandrel C, provided with a projection or
pin C4 the la.tera,lly-movable folders G upon-
the carriage, and a shaft P’, provided with-
fast and loose pulleys, of a belt—shlfter U, a

bar U?, connected with the belt-shifter _and

provided with an inclined surface loeated in-| -
the path of the pin. C* and with a projecting | .
partor wing «’; located in positionfor engage- |
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ment with the foldersA G. and a second bar

‘U, also connected with the belt-shifter and

prov1ded with an inclined surface engaging
the pin C* at the forward limit of the move-
ment of the mandrel upon the carriage, sub-
stantially as described.

57. The combination, with the carriage B,
the mandrel C, and ‘nhe sliding support for
the mandrel, of the duvmv-shaft 03, for mov-
ing said support, p10v1ded with two sets of
fast and loose pulleys, belt-shifters U and X

‘shifter X, consisting of an obhquely—movable

-bar X', provuled with a flange X® and with

a hnwed latch XS, a spring apphed to hold
the bar at one limit of its movement; and a
stud BY upon the carriage engaging: ﬁald
flange, substantially as descl ibed. ’

In testimony that I claim the foregoing as
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