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WILLIAM THOM, OF INDIANAPOLIS,

(JFFICE.

INDIANA.

LOCK-SEAM-ELBOW MACHINE.

HSEPL CIFICATION IOI'IIlll"g part of Letters Patent No. 365, 652, dated June 28, 1887.

Ap'{ﬂlﬂ"ltlﬂl] filed Febr mry 1, 1886. Serial No. 190,423.

(No m{:rdu )

To all whom it may concern:

Be it known that I, WILLIAM T:it)M:, of the

city of Indianapolis, eounty of Marion, and
State of Indiana, have invented certain new
and useful Improvements in Lock-Seam-Il-

bow Machines, of which the followmg 18 4
specification.

My said invention relates to that class of ma-

chinery by which the seams uniting the several
sections of stove-pipe elbows are " finished or
closed down and the elbow thus completed.

It consists in an improved machine for the

purpose, whereby the joints of ‘‘lock-seam
elbows’’ areso closed down or completed.
Referring to the accompanying drawings,
which are made a part hereof, and on which
similar letters of reference indicate similar
parts, Figure 1 is a vertical sectional view
through a machine embodying my invention
on Lhe dotted line 1 1 in Fig. 2 the forming-
wheels, their carriers, and the operatmn* mech-
anism therefor bemn" omitted; Fig. 2, a simi-
lar view on the dotted line 2 2 in I‘w 1; Kig.
3, a detail central section through the central
shaft or standard and adjacent or connected
parts on the dotted line 3 3 in Fig. 2, being
similar in part to Fig. 1; Tig. 4, a top or plan
view of the complete machme I‘w , a top or
plan view of the expansion- ‘head a.nd clamp-
ing-jaws, the cone and cap portion being re-
moved ; Fig. 6, a horizontal sectional view

| 1001{111rr upwmdly from the dotted line 6 6 in
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Figs. 1 ‘“111(:12 Fig. 7, a detail central sectional

- view of the cone “and inside head or clamp on

the dotted line 7 7 in Figs. b and 6; Fig. 8, a
detail vertical se¢tion on the dotted line & 8 1n
Ifigs. 4 and 9 Fig. 9, a horizontal sectional
view on the dotted line 9 9 in Figs. 8 and 10;
Fig. 10 a detail vertical sectional view 1001{

ihg toward the right {from the dotted line 10 |

10 in Fig. 8; Fig. 11, a top or plan view of one
of the forming-wheels and its carrier, similar
to a portion of IFig. 4; Fig. 12, a longitudinal
vertical section of the same on the dotted line
12 12 in Figs. 4 and 11; Fig. 13, a horizontal
sectional view through the lower part of the
machine, looking downwardly from the dotted
line 13 13 in Figs. 1 and 2; Fig. 14, a detail
sectional view looking toward the left from
the dotted line 14 14 in Fig. 13; Fig.
horizontal scctional view: 100ng upwardly

1b, a

a vertical sectional view looking to the left
from the dotted line 16 16 in Fig. 13; Fig. 17,

‘a horizontal sectional view looking  down-

wardly from the dotted line 17 17 in Fig. 16;
Fig. 18, a view indicating the position of the
pipe-elbow in the machine while being oper-
ated upon, and Figs. 19, 20, and 21 detail

views illustrating the operation of the several
forming-wheels on said seam.

In said drawings, the portions marked A
represent the frame-work of the machine; B,
the main.or driving shaft; C, a counter-shaft;
D, the upper revolving casing or frame-work;

D the upper inner cyhudel -head or frame-

Work F, a central stationary rod or shaft
mounted in the lower portion of the main
frame-work A, and extending up and support-
ing the casing E; G, a central expansion-head

or clamp carried by the frame Ii; H, a cone

for operating the movablesections of said head
or clamp; ' I I’, three forming-wheel carriers,
upon which the forming-wheels, which oper-

ate upon the elbow-seams, are mounted; J,
rods by which, through various Connectlons
these carriers fmd the cone are operated; and
K, a treadle fortripping the lever,which holds
the mechanism which operates the jaws, ex-

pansion-head, clamps, and forming- wheels out

of operation ll[ltll the preper time for them
to operate has arrived.

The frame A isa hollow casting of the gen-
eral form, exteriorly, of a frustum of a pyra-
niid, ‘111(1 contains bearings for the shafts I3
and C, the extended hollow hub D', or shaft
of the upper frame - work, D, and frenemllv
serves to support the mechanism ot the ma-
chine. The shaft I3 rests in its bearing, car-
ried by the frame A, and has a pulley or pul-
leys, B’ B3, on its outer end, and a spur gear-
wheel, 0/, and a miter gear-wheel, 0% on itsin-
ner end through whmh 1t dnves Lhe other
mech&msm

The shaft Cis mounted 1n beari ings,as show n,
in the frame-work A, (see paltlculfu]y Fig.
2,) and is driven by the Spur gear- wheel b" on
the shaft B and the spur gear- ‘wheel ¢’y (which
is mounted and runs loosely on itself,) when
brought into an engagement with an arm, O,
by means of a cluteh-pin, ¢, therein, as will
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be hereinafter mole_fully described. When
this shaft is caunsed torevolve, the cam-wheels

from the dotted line 15 15 in Fig. 13; Fig. 16, | C’ thereon operate npon Llw lever A’ which,
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through thering ¢/, operates to pulldown upon |

the rods J and operate the expansion-head,
clamps, jaws, and forming-wheels, as will be
hereinafter more fully described. '

The frame-work D isin effect, a hollow cyl-
inder having an extended hollow hub, D,
which rests in a vertical bearing in the upper
portion of the frame A and surrounds the rod
or shaft I.  To this extended hollow hub or
shaftis secured thebevel gear-wheel @', through
which and through the similar gear-wheel, 07
this upper frame-work or cylinder is driven
from the shaft B,and is thus caused to revolve,

while the inner mechanism, mounted on the

upper end of the rod F, remains stationary.
The upper inner cylinder-head, I, is rig-

1dly mounted on the upper end of the station,

ary rod or shaft F, and, like the upper {rame-

D, 1s substantially a hollow eylinder; but, un-

like said frame D, it has two pivoted sides
carrying jaws K, (see particularly Figs. 1 and
5,) which can be spread out somewhat, while

“the other two sides or jaws remalnstationary.
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By this means the opening is made to accom-
modate the shape of the pipe while it is being

introduced, which, because ofthe angular char-

acter of the pipe-sections, is somewhat oblong
Instead of perfectly round. These sides are

‘hung upon pivots €', and are operated bv a nar-
Ing upon j y € yaftg

tially cone-shaped block, 4, secured to the rods

J, a3 shown most plainly in Fig. 1, and by

springs ¢*, operating reversely to said eone-
shaped block. The arms E?, which are con-
nected to said pivoted sides,and through which

the block 7 operates thereon,are constructed to”
spring somewhat, and thus insure a close grip
on the pipe while it is being operated upon.
‘These spring-arms are also made adjustable |
by means of set-screws ¢’ passing through the

lower ends of the pivoted sides and resting
against them, . .
The rod or shaft I is rigidly secured at its

- lower end to the bridge-tree A? and extends np

- head 1 i1s secured thereto.

50
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through the hollow hub or shaft D’ to near the
upper end of the machine,where the cylinder-

grooved throughout their whole length, to re-
ceive the rods J, by which the partially cone-
shaped block 7 and the cone H are operated.
The head G 18 a solid casting mounted on
the inner portion of the cylinder-head I8, and
carries three wide jaws, %, and three narrow

Jaws, &°, whieh, together,when forced outinto

position, form a circle, and bear closely against
the entireinner side of the pipe being operated

~upon. Theposition of these jaws when in oper-

ative positionis shown most plainly by the full
linesin Ifig.h, and their position when released

and out of operation is shown by the dotted
lines in the same figure. f
-slide upon the upper face of the casting G.

These jaws rest and

The wide ones, G, archeld in position by pins

~or bolts g, which pass up from said casting G

through slots therein, and the narrow ones, G?,
are confined between said wide ones and the

conical head . Resting on top of these slid- |

Its sides are

365,652

ing jaws, or, rather, upon central eollars or en-
largements on the bolts, g (see Fig. 7,) is a cone-
ring, G’, and the bolts g, which pass up through

the slots 1n the jaws, also pass through and se- 70

cure this cone-ring in position. |
The cone-shaped head H issecured to a rod,

h, which passes down through the casting G

and the inner portion of the cylinder-head I

into alongitudinal orifice in the upper end of
‘the rod I, and has a head onits lower end, as
shown in Iigs. 1 and 2, and also a pin, 2/, as

also shown in said figures. A cap, 7, sur-

‘rounds this rod %, and between this ecap and

the head of said rod is interposed a coiled
spring, *. The rods J are secured to this cap
J', and operate to move it up and down,
‘whereby through the cone H and connections
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the sliding jaws G* and G*are operated. Said

sliding jaws, when released from the pressare
of the cone, are drawn inwardly or retracted
toward the center by springs ¢, which are at-

tached thereto, asshown most plainlyin Figs.

0 and 7.

The three forming-whecl carriers I/, 1%, and
I’ are mounted in ways or slides in or secured

to the upper plate of the frame D, and carry
the forming-wheels ¢, ©*, and %', which operate
upon the seams which secure the pipe-sections
together in the following manner: The carriers
I"and I’ are substantially alike, and are op-
erated 1n the same manner, and the construc-

tion of these two carriersis best shown in Fig.

3. The form of the wheel 7, which is carried
by the earrier I’, is somewhat different from
that of the wheel #*, carried by the carrier I?,
the former being beveled inwardly from the
upper edge,as shown in Fig. 19, while the lat-

ter 18 grooved or hollowed out on the edge, as

shown in Figs. 8and 21. These carriers con-
sist of two parts, the lower of which rests
upon the plate forming the top of the upper
frame or cylinder, D, and slides thereon, and
the upper portion of which is secured to said
lower portion by means of bolts or machine-

screws 4%, which pass down through slots in

sald upper portions and screw into said lower
portions. Small grooves are formed trans-
versely in the upper surfaces of said lower
portions, and in one of the grooves rests a
small pin or roller, ¢°, interposed between said
two portions, and by means of this roller act-
Ing as a fulerum or pivot-bearing the relative
position of said upper portion ecarrying the
wheel may be varied, and said upper portion
may be adjusted longitudinally on said lower
portion by means of the slots therein. There
are several of the transverse grooves in the
upper surface of said lower portion, in order
that said pin or roller may be moved from one

-to the other as said upper portion is adjusted

back and forth, and thus maintain its relative
position to said upper portion. Thesecarriers
areoperated inthe following manner: Therods
I, having beveled upper ends, are mounted in
bearings in the frame D, as shown, and the

points of said beveled ends extend up into ori-
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fices in the rear ends of the lower portions of‘ pose of these .‘.:'Ld]USt‘"Lble plates is to cause the

said carriers. Ator near thelower ends these
rodsl come into engagement with the pivoted
levers ¢, which in tmn extend across to and
5 engage with the partially cone-shaped block
- 4, attached to the rods J. Assaid rods J are
pulled down,this block comes in contact with

the inner ends of these levers, and through

them operates to force said rods I upwmdl y,
ic and the bevels on the upper ends of said rods

operate upon and force said carriersinwardly,

and the operating-wheels are thus brought

into contactwith the seam of the pipe Sectlons |

| 1t 18 intended to operate upon. When the
15 pull on the rods J 1s released, the springs ',
surrounding the rods I, operate to force said

rods I downwardly, thus releasing said car-

riers,and allowingthemto slide back and carry
the forming-wheels ouf, of engawemen‘r which
20 they are caused to do by springs ', (see Fig

9,) provided forthe purpose. Thelower pm-

~tion of the carrier I’ 1s mueh like the lower

portions of the earriers 1" and I°, except that
it 1s divided into two parts, the upper one of

25 which 1s secured to the lower portion by a

hinged joint, p, and is adapted to rock onsaid
joint to such extent as i1s desirable, this being
determined by the adjusting-serews e ¢'.  The
- upper portion proper of said carrier is se-
30 cured to said upper part of the lower portion
by a bolt or machine screw,é',similarto thecor-
-1espoud1no boitsor nmchme SGleWS oftheother

carriers. 'This carrier is also slid forward in

thesame mannerasarethecarriers'and I’; but
35 there is an additional movement given to the

upper portion by means of the hmﬂed or piv-

oted arrangement just deseribed and asupple-

mental rud ¢'% which 1s mounted in a groove

and slot in the'-rod I, and 18 secured the_reto
40 by aspring, ¢, as shown in Fig. 12.

The opemtmn so far as moving the whole
structure of the carrier horlzontally 1S ¢on-
cerned, is, as before stated, the same as in the
other cases; but this shdmrr rod ¢, as the rod

45 1is forced upwardly, comes in conmct with the

under side of the rear of the upper portion
just as it reaches the proper point In 1ts for-
ward movement and tilts the inner end,
rying the forming-wheel ¢ down onto the
50 gseam. being opemted upon, and thus presses
downwardly as well as inwardly at the same
time on said seam. The spring <", when the
limit of this movement is reached, gives way
and obviates any danger of breakaoe not-
55 withstanding the contmued upwald nove-
ment of the 10(1 [. The upper portion of this
carrier I* may be given a very exaet position
relatively to the lower portion by means of
the adjusting-serew ¢, which is pmmded with
60 a collar and mounted between the parallel
projections on the upper part of the lower
j.ortion, as will be plainly understood from an
examination of Fig. 12,

On the rods 1, near the lower ends :Lre scn'

65 ¢ired adjustable bearing- -plates %, with which

forming-wheels to come in contact with the
seam bemcr operated upon in the desired suec-
Cession, and therefore the bearing-plate on the
rod which operates upon the arm I'is set lower
than that upon the rod which operates the
carrier I, and the plate upon the rod which
operates the carrier I’ is higher than cither of
the others, so t,haf, as in 1ts downward move-
ment the block J operates these levers ¢, the
first rod to be operated will be that whieh op-

erates the carrier I, as the forming-wheel car-

ried by said carrier is the one whmh should
first operate in forming the seam, and so on in

‘the suceession 111dlcated

The rods J, as before stated, are loeated in
orooves in the sides of the rod or shaft I, and

70
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extend from the upper portion of the machine

down through said grooves to the lower por-
tion, whele thev are connected to a collar or
ring, ¢/, which surrounds said rod or shaft I,
which colhn or ring 18 connected by appro-

‘priate pins to thepwoted lever A’; which said

lever carries the roller on vfhlch the cam-
wheels C° operate. Said - cam-wheels are
mounted rigidly on the shaft C, which shaft
also, as before St’LLLd carries a 1«:)1[}&1@.]3,Ir ruonning
o»pm gear-wheel, ¢, on the hub of which are
sever dl pro_]ectlons ¢’. Anarm,C/, is rigidly
mounted on said shaft C alongside of the hub
of said wheel ¢, and carries (mmmt(zd in a
suitable orifice thuem) a cluteh-pin, ¢*, seated
upon a spiral spring, as shown in Fig. la and
connected with & pn oted lever, (7, by means
of a small pin, ¢". This lever (See Fig. 13)

yC
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extends back aud curves around in Lonm(t |

with another lever, C!, which is pivoted to the
frame-work A by a mmt ¢, and which. when
in engagement holds =aid lever C? in such po-
sition as to hold the cluteh- 1)111 out of eng gage-
nent w1th the projections¢’on the hub of the
wheel ¢'.

The treadle K is plvoted {o the fr;uue A
and extends out into afoot-piece upon the out-

105

110

side. A rod, K, resting in bearings «* ¢® on

the frame-work, 1s pivoted thereto and con-

nected at its upper end to a qprinm k', which

is in turn secured to a lug, @', near the upper

portion of the frame A. Upon said rod K’ is
a pivoted catch, &, which engages with the

outer end of the lever C% and thus, when said -

rod is pulled down by the operation of said
treadle,the inner end of said lever C! is raised
up and released from eng gagement with the le-
ver (% and thus the c]utt,h -pin ¢ is pelmltted
to be operated, by the spring on which it is
seated, to be forced into engagement mth the
prmectlons ¢’ on the hub of the wheel ¢/, and
said wheel being in continual rotation will
thus drive said shaft until said clutch-pin 18
withdrawn from such engagement, which is
accomplished in the following manner: Asthe
arm C revolves with the shaft C the lever
thereon will again come in contact with the
projecting pin on the lever C'and be forced

-the pivoted levers: comein contact The pur- I around on its pwob until the cluteh pin ¢ is

15

120

125 " .
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withdrawn from engagement, when of course | inward and dcm nward, td curve and' spin over

- the revolution of the shaft C will cease. The

- lever C'1s pivoted to the side of the frame A |

_____ by a pivot, ¢, and its inner end is secured in |

. .~ sz proper position to comeinto engagement with

| | the curved end of the lever C* when said le- |

ver C' is not pulled down by the operation of |

- the treadle K and 1ts attachments by a lug,

', which extends out from: the side: of the |
1o frame to beneath the end of said lever C.

. The operation of my machine may be briefly

~ recapitulated as follows: The main shaft being |

set 1n motion by the motor provided therefor,

S o the npper eylindrical frame, D, and the wheel

{from the mechamsm -

‘Having thus fully described my said inven- 73
13101] whab I claim as new, and desire to secure
by Letters Patent IS---

15 ¢ are revolved thereby. An elbow in the
proper condition being then introduced into
- the machine, (see Fig. 18, y) the operator steps

| on the foot-piece of the meadle K, which, as

S before described, releases the clutch mechan-
- - 20 ism and causes the counter shaft Cto revolve.
‘The cam-wheel C° on said shaft C then oper-

~ ates to pull downtherods J, and Lhe},thl()l]ﬂh
| - - the.block 4, operate through the arms I8 to

f01 ce in the pwoted SIdeS of the cylmder head

side Jomt or Seam- suppmt i“’ of 2 1ev01v1nn* 80

wheel-carrier, I, with mechanism for “moving
the same inwardly and downwar dly for turn- N
ing in and eomplessmg down the edge-seam, o

2. In an elbow m‘lchme the combinationof 85
a centml clamp, an outcslde seam suppmt and

for mer to he moved mwa,rd dlld downw‘wd iIn go
the act of turning the edﬂe of the seam, sub-
stantially as deserlbed o |
-------- - carriers I" I ealrymn' the f01 mmg Wheel% 3. In an elbow-machine, the combination,
~ and through the rod 7 to pull down the ver- | -W-lbh a c-entml elampmn* mechmmsm and an-
tically-moving cone-shaped head H and force |-
—out the Several Slldmﬂ‘JaWS forming the inner
clamp or expansion - head, thus complete]y--
clamping the pipe Section both inside and oub

structed and 0perated to move upon the cuwedi S

“hook-flange of one section of the article to be |

- seamed and force it over and down into the

- and bringing the, iormi. flange of the other Se(,tlon, Substdntlally as
~with the Sefml, a]l at one 0peratlon ] -descnbed o

35 As will be_seen by an examination of theﬁ . Vinag

~drawings, particularly Fig. b, the edges of the

several jaws of the inner elamp or expansion-

head when forced out to their extreme position
just form a perfect and complete circle, and

40 thus bear equally at all points upon the inner

surface of the section of pipe being operated
upon, leaving no Imterstices or vacant Spaces
between them which, as will be readily under-
stood, is a conmderable advantage, as all por-
tions of the pipe are thus suppor ted equally

When the cone H is raised, the springs ¢’ (see

particularly Fig. 6) retract these: Jawsinto the
position shown by the dotted lines in Fig. b,
thus leaving a sufficient space for the intro-
daction of the pipe. The forming-wheels, by
- reasonof theadjustment of the con nectlous be-
tween the pivoted levers ¢z and the rods I, come
Suceessive]y into contact with said Seam, the
wheel 4 first, which rouuds over the flange
somew hat, the wheel ¢ second, which takes
the seam whele left by the formmrr wheel ¢
and closes or curls it down and tunzls In the
edge, and the wheel ¢' third, which comes up
“against theseam, which is now nearly finished,
| a,nd closes the p‘lI‘fS tightly together,
making a perfect lock-sean.

Effm ts have been made to form a lock-seam

elbow, but with indifferent success. I have
found by experiment that to make such a

lock-seam joint a revolving carrier having a !

thus |

down or ﬁmshmﬂ' ‘th_e sea,_mm whlch unite sec.

tions of sheet-metal pipe, of alower stationary
frame, an upper revolving frame or cylinder
carrying the forming-wheels, a central station-
ary rod or shaft carrying the expansion clamp-
ing-head, and vertical sliding rods laid in
grooves 1n sald stationary rod or shaft, where-
by the mechanism in said head and said re-
volving upper frame or cylinder may be op-
emted from below. .

The combination of the main Shafb, a
counte1 shaft, a wheel loosely running on said
counter-shaft and driven from said main shalt
and having projections on its hub, an arm, C,
rigidly secured to said counter- shaft a spr mn*-
S{,ated clatch-pin therein, a curved lever piv-
oted on said arm C/, a lever pivoted to the
frame-work and engaging with the curved end
of said lever at one end and with mechanism

for tilting or tripping it at the other, cam-

wheelsC*,mounted onsaid counter- Shafbanden— |
gaging with mechanism connected to the slid-
ing rods J, and said sliding rods, whereby as
smd clut,ch mechanism is Opelated said rods
will be pulled down and thus operate the ex-
pansion-head and other mechanism, substan-
tially as shown and specified.
6. The combination of the main shaft

counter-shaft, a wheel loosely mounted on sald
counter-shalt and driven from said main shaft,

curved former mounted thereon S0 as to move | a ¢luteh mechanism ,whel eby said shaft may

105
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be npon oceasion driven by said wheel, a cam-

- wheel mounted on said shaft, a stationary cen-

|

[O

20

30

40

45

50

tral rod or shaft having grooves in its sides,
rods placed in said grooves and connected to
a ring or collar at the lower end and to the
operating mechanism at the upper end, a con-
nection between said ring or collar and said
cam-wheel,whereby whensaidshaftisrevolved
sald rods may be caused to operate the mech-
anism connected thereto, substantially as set
forth. o |

7. The combination of a lower stationary
frame, a central stationary shaft therein, an
upper revolving frame or cylinder having an

extended hollow hub, gearing connected to

and driving said frame through said hollow
hub, forming - wheels and carriers therefor

mounted npon the top of said revolving upper:

frameor cylinder, a central eylindrical head or
clamp mounted on the upper end of said cen-
tral stationary shaft, an inner expanding-head
or clamp secured to the inner portion of said

CY lindrical head, rods extending down along-

side sald central stationary shaft, connections

between said rods and said expanding-head or

clamp and forming-wheel earriers, and mech-
anism for giving said rods a reciprocating
movement. | |
8. The combination of reciprocating rods J,
having a block, 4, attached thereto, a central

- stationary shaft, ¥, a central cylinder, E,

mounted thereon, a head, G, mounted on the
1nner portion of said cylinder L sliding jaws
thereon which form an inner clamp, and jaws

on said eylinder E, which form an outer clamp,

arms extending from said outer jaws and
adapted to come in contact with the block 74,
and a cone, H, connected to said rods J and
adapted to expand said inner jaws, substan-
tiaily as set forth. |

9. The combination, in an expansion-head,
of a base, G, sliding jaws G* G, mounted on
satd base, a cone for expanding said sliding

jaws, and springs ¢/, for retracting them, all

substantially as shown and described. -

10. A clamping-head consisting of a solid
base, six sliding jaws mounted thereon, three
of said jaws being wide and secured in posi-

tion by bolts passing through slots therein,

and three being narrow and {illing the inter-
stices between said wide jaws, the outer edges
of said several jaws being formed so that when
they are expanded they will together form a
complete circle, substantially as shown and
described. .

- 11. Anexpansion or clamping head consist-
ing of a base, sliding jaws mounted thereon,
and an upper conical ring connected to said
base by bolts passing through slots in said

60 jaws, said ring being supported by collars or

65

enlargements on said bolts, substantially as
shown and described. -

12. The combination, with a clamping-head
consisting, essentially, of expanding jaws, of
an inverted cone for expanding said jaws, a

rod upon which said cone is mounted, a head

ln

on said rod, a collar or ring surrounding said
rod, a spring interposed between said head
and said collar, whereby said operation 1s ren-
dered elastic and yielding, and rods connected
to said collar by which said rod and cone are
operated, substantially as deseribed.

13. The combination of a clamping head or
eylinder, E, having pivoted sides carrying jaws

E, arms F, secured to said pivoted sides, re-
“ciprocally-moving rods J, and a vertical cone-

shaped block, 7, which.comes in contact with

5
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and operates said arms and through them said

pivoted jaws, substantially as set forth.

14. The combination of the head or cylipder-
E, the pivoted sides carrying clamping-jaws
therein, the arms E? secured to said pivoted
sides, constructed of spring metal, and adjust-
ing-screws ¢*, for adjusting said spring-arms,
substantially as set forth. |

15. The combination of the head or cylinder
E, pivoted sides therein carrying clamping-
jaws E', arms on said pivoted sides, recipro-
cally-moving rods ecarrying a block, j, and
springs ¢, operating reversely to the opera-
tion of said block on said arms, substantially

as seb forth, o
16. The combination of the vertically-mov-

ing rods J, the inverted cone H, the rod %
therefor, extending down between said rods J

and having a head on its lower end, a ring or
‘collar, 4, surrounding said rod h and con-

nected to said rods J, a spring, A% interposed
between the head on the rod 7 and said collar

stantially as set forth. _ |
17. The combination of the vertically-mov-

8g

QO

4, and a pin, 7/, passing threugh the rod i, sub- 100

ing rods J, the block j thereon, the pivoted -

levers ¢, mounted in bearings in the frame or
cylinder D, vertically-moving rods I, having
cam-shaped upper extremities, and forming-

105

wheel carriers with which said upper ends

engage, substantially as set forth.
18. The combination of the vertically-mov-
ing rods J, the block j thereon, the vertically-

moving rods I, which operate the forming-

wheel ecarriers, adjustable plates i® on said
rods I, and pivoted levers, bearing at one end
against said adjustable plates and at the other
end against said block j, whereby said rods 1
are operated from said rods J, substantially as

set forth. |
- 19. Thecombination, with the forming-wheel

carriers having openings therein, of vertically-
moving rods I, having cam-shaped upper ends
which enter said openings, whereby as said
rods are forced upwardly said forming-wheel
carriers will be forced inwardly, substantially
as set forth. _

20. The combination, with the forming-wheel
carriers, of vertically-moving rods I, having
cam-shaped upper ends for forcing them for-

ward, and retracting-springs ¢’, for drawing

them backward when released from the op-
eration of said vertically-moving rods I, sub-
stantially as set forth,

21. The combination of the forming-wheel
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carriers,verbically-movingrodsI,foroperating
the same, pivoted lever-connections, whereby

‘they are operated to move upwardly by the

rods J, and springs ¢°, whereby they are re-
tracted when released from the operation of
said rods J.

22. A forming-wheel carrier consisting of |
two portions secured together by machine- |

screws or bolts, one portion having transverse
grooves in its surface, and a pin or roller, ¢,

‘adapted to rest in one of said grooves, whereby
the relation of the upper to the lower portion

may be adjusted, substantially as set forth.
23. The combination of a lower portion
mounted and adapted to slide in ways on the
upper revolving frame or eylinder, an upper
portion adjustably secured thereto, the two
forming a forming - wheel carrier, and the
forming-wheel mounted in the point of said
upper portion and operated thereby, substan-
tially as shown and specified. o
24. The combination of a'series of forming-
wheel carriers and forming-wheels mounted
therein, two of which are moved inwardly on
a horizontal plane during the operation of the
machine and the other of which is moved in-
wardly and also downwardly, thus operating

Lo compress the seam being operated upon in

both directions, substantiall y as set forth.
- 2b. The combination of two portions hinged

~together by a hinge-pivot, p, and forming a

forming-wheel carrier, a forming-wheel, 4,
mounted on the upper portion of said carrier,
avertically-movingrod, [,having a cam-shaped
upper end for moving said forming-wheel car-
rier inwardly, and a second rod, 7, secured to

| the first,adapted to come in contact with the

under side of the upper portion of said form-

ing-wheel earrier and force ifs innerend down-

wardly, substantially as described, and for the
purposes specified. o

26. The combination of the forming-wheel
carrier I% the lower portion of which 1s con-
structed of two parts and hinged together and
the upper portion of which is longitudinally
adjustable thereon, the screws ¢ and ¢“, by

which said adjustmentis effected, the hinge p,
“by which the two parts of sald lower portion
are secured together, and the adjustablescrews

+* and 7°, by which the movement of the upper

‘part on said hinge is determined, substantially

as set forth. : .
27. 'T'he combination of three forming-wheel
carriers, each carrying a forming-wheel, and
three vertically-moving rods, I, for operating
thesame,each of which is provided with an ad-
Justable plate, *, said plates being arranged
in different positions,whereby all of said ver-

tically-moving rods can be operated from the

same power or pointand yet be operated sue-
cessively, and the forming-wheel ¢’ be thus
first brought into operation,the forming-wheel

*second, and the forming-wheel ¢ third, sub-

stantially as set forth. o
In witness whereof I have hereunto set my
hand and seal, at Indianapolis, Indiana, this

28th day of January, A. D. 1886.

WM. THOM. [r. s.]

In presence of—
C. BRADFORD, -
CHARLES L. THURBER.
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