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ThlS mventmn reIates 1o 1mprovements -in
metal -working machmes -and- partlcularly -to

machines designed-for- beadmg, edgmg, tirning,
and “ctherwise. ‘deforming - -or processmg sheet

metal and tubing.

Fhe primary:object of -the mventlon is to-pro- -
. vide a-beading and forming- machme of-generally-

lmpr_oved construction-and novel “design -produc-

tive -of ‘maximum:-efficiency and -accuracy “im

' .- processing the work and adapted to-be usable-f

over <& -considerable penod -of :time.

" Another ‘object of the-invention is to provxde:

10

a beading ~and -forming - machme -especially -

adapted for ‘beading  and -forming -metal bands
or: collars on -tubing-used in:aircraft-and eapable
of formmg a -continuous ‘bead -or -eollar around

“tubing.

A further- obJect is- to- provrde a 'bea,dmg -and-

forming machme in  which_the  work-deforming

units-are-adjustable-to-accommodate-cold- work-_
aple: tubing-of -inetal or-other material ‘of vari-:
ous thicknesses and diameters ‘and for: making:.
collars -and -bands of various widths and-depths.,

- A still further object is*to provrde -a-portable
‘machine that: requires no- specral skill or train-

. ing-t0 operate,-is-simple -in constructmn, mex- ,
pensive : to manufacture and efﬁc1ent 1n Qpera-_'

- tion, use, and service.

“The above objects and advantages are attamed‘ '8
. by-the- nevel:construetion, combination, and at-"

rangements of -parts’ -hereinafter more fully de-

scmbed and poxnted out with reference to theT

a~companymg drawmgs, wherem'

- ter_ beiitg: shown clamped 1o a- support

Figure-2 is-a front end vrew of the structuref'f

shown:in‘Figure:l. = -

‘Figure-3.is a hor1zonta1 section on: line - 3——3‘

. of Figure ‘1.

~Pigure 4 1sba veltlcal sectron on hne 4—4 of.,

Flgure 1.

Figure 5'is a nonzontal sectmn on lme 5—5}_ :

of thure T,

““Figure 6 is an. exploded view of ‘the work-:r
deforming’ rolls and- ‘gears . of ‘the machme with

‘their respectrve associated parts.

“Pigure7 is-an exploded view -of ‘the" body and'_‘
lever of-the- machme w1t‘1 their respectrve asso-'.'

cxated parts

. “In-a -practical embodrment of the 1nvent10n,_" e

) the frame of the- machine - may- be- a solid bodyl. -
substantially’ rectangillar in cross section and’
having:a base -portien or ﬁange 2at-one end- for -

contactrng ‘the" top -of: a ta.ble -or work-bench 3

“igure I'is a- side’view of ‘the machine; the: lat-: 35 Both gears “4re;

. for umtary rotatron’

~irdieatédat T-and 1%,
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upen wluch the machme is to! be supported A
bracket:4, formed: 43

and -“deperiding --below ahd under--the ‘base- 2;

thréadedly: supports ‘the' ‘serew-*5 -of: & -clamp-'
“serew-device ‘by-means-of" whloh the machingiis-~

.- seeurely-attached to the table or:other ‘support: -
Portions ‘of ¢ the: 51de walls of the body- adjacent», ’
the rear and’ forward ‘edges: of the- Tatter are ex-.:

tended: outwardly ‘beyond:-the “top face’ of - the
body to providé:rearwardly -and-forwardly dis=’
posedspairs/oflugs: or- ear; he lugs ef:therear-
wardly dispesed -pair- being indicated at:6: and £
and-thelugs-of the forwardly dlsposed P 3

- spindle-comprisinga heéaded’ axte-bolt-8 havmg
either “the - outer or ‘the: mner surface of the =

20

25.

' ,and tl"
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b5

. portlon of the bushrng m

- assquare: :shotilder at’its: headed end‘and 4 screw-
fthreaded ‘portion : at-its obposite:end; & nut:9. on

the -scréw- threaded portion, and ‘& bushing-1§

-encircling the shank: of the:bolt for-the full'dis-
- tanée between’the 'nut and ‘shoulder of the bolt.
“The:length of the fulerumiis such'that, when the"
head and shoulder of ‘the bolt’

Te: seated in-the
correspondmgly apertured Jug-46;
portlon of the bolt and th

ushm r extends out~

showrn in :«Figure

.lever -serves-asa - vehxcle ot earrier for one of‘
two cooperatmg work-deformmg units, the ‘other -~
of wh1ch 15 mounted on -or- carrxed by the body :

integral-part-of the’ body L

Tiags6-and 6" are ‘su tably' o
aper tured ‘to. receive-and- ‘sipport-a-gear-axle or-

substantxal‘ :

"’~R9tatab1e ‘on the" extended:
motlon eceiving-'

its

w1th the character of the workto’ be perforined. -

‘Thus in; formmg contmuous beads or collars on
a;l i

'the machme here descnbed ‘and: 111us-"5 L e
: trated, the beadmg rollis’ carrxed by the lever,
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and the grooved roll is carried by the body. Thls

- order may, however, be reversed if so desired. -
For the purposes of the present invention, the
beading roll comprises a long slender, compara-

tively fragile, rod I8 having a bead 18 adjacent
one end, as illustrated. The beaded rod has a

E 2,895,807

- snug, sliding fit with the bore of a tube 17 ex- -
tending around the rod from a point rearwardly
adjacent the bead substantially to the far end of -

the rod.. Tube 11 supports dnd reinforces the
comparatxvely fragile beading roll. Tn addition

" to its function as a reinforcement for the béad-

10

and has an inwardly disposed smooth surfaced
section 44, upon which is supported a small gear
45, and an outwardly disposed screw-threaded

" section 46 upon which is screwed a threaded nut

41, The gear 45 is keyed or otherwise fixed on
section 44, Spindle 42 is journaled in bearing
opening 48 in the body with the grooved.roll 39
correlated: with the bead 16 of the beading roli
so.that both are rotatable in a common plane,

the .gear’ ‘45 being in the-zone .of: gearing on the

* opposité side of the body but odt of mesh with

ing roll the tubes 17T serves also as a gear-spindle '+

and torque tube.
a small gear 18 which may be either an integral

- ‘To'this end, it.is provided with:

part of, or a separate member: securely. attached

to, the tube at a suitable location thereon where-

by in the assembled machine it meshes with the

large gear |1 of the pivot assembly,

The lever l4 is apertuled to recelve g bushmg*1

) i1 is supported and revolves about an .axis parallel
to the:pivot or: axis of . the lever. The length of
the. tube is such that on the side of the gear- bear—

ing. portxon opp051te to. the Journal it .extends -
consrderable ‘beyond the body-to provide, a mount -

for.a crankhandle 20, The handle, tube and rod
may be. connected together ‘for unitary. rotation
in -any sultable ‘manner but it -is prefelred -that
they be bound together by a set screw 21 screwed
through the socket ‘portion -of the. handle and
through- the tube, into binding- engagement with

the rod, as shown in Figure 3. When: the handle

is turned to. rotate the beadlnor roll,” the rotation
~ is transmitted. by the small-gear: 18 of the torque

tube- (71 to. ‘the Jarge gear:il at the pivot of the -

lever and in any. adjustment of the- lever aboub
the pivot the. smaller-.gear: travels -around. the
larger :gear always in full and- complete ‘mesh
therewith. - The two: gear-spindle assemblies are

adequately -supported - at- their respective gear-.

bearing portions, by -an’angle-brace er arm. 22

having its base, seated in-a:slot.23 on:the-gear--

,_any of-the previously described gears.
“tation of the handle-operated beading roll, trans-
“mitted: by gear 18 to gears Il and 12, is further

The ro-

transmitted to gear 45 through gears 49 and 50;
the" gear 49, which is the largest gear in this par-
ticulay cham of gearing, meshing with gear 12

-and: the smaller: gear 59 meshing with gear 45.

Gears 49 and 59 revolve upon the bearing 51 ad-

_jacent the threaded end 52 of an axle bolt 53

supported -in-the: transverse opening: 54 of-the
body.: As shown in Figure 5, the head of the bolt
is pinned or:otherwise-attached to-the side wall
of: the body to hold the bolt against turning while

5 -at the gear-end of the bolt the larger gear 49 is

seated ‘on thg .outwardly. disposed: hub. of “the
smaller gear 59 -Both gears are connected to-

’ gether preferably Dby pins, for unitary: rotation

30
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side of the lever .and.opening 1nwardly of the free -

end .of :the latter, to a point adjacent.the-bushing

18, . A- fastening member,: such . as.a screw-bolt
or-machine: screw 24, extends :through the lever
from the 51de opposxte the slot-and: is threadedly
engaged with::the, base of the arm. ~The arm-is

thus securely and removably attached to-the lever. . *

45

50

and-is;so-shaped as.to extend angularly ontward- - -

ly-of: the -lever to a-point slightly beyond the zone
of gearing and then spanwise of the gearing with
its terminal end .disposed: against .a spacer.25- on
the outer end of the pivot bushing lo The ter-
minal end of the arm is- apertured. g5 ‘at 28; to
" permit - extension therethrough: -of:. -the: ‘screw-

threaded end.of the axle bolt 8:on Wh1ch it, -pivots

55

: opposute dir ectlons

and -are. retained upon, the bolt by means: of the
nut 85, .- -

- The vauous gears Whereby the: rotatlon of the
beadlng roll- is .transmitted . to the grooved roll
are. -of, such. calculated size gnd combination as
to cause. both rolls to be, positively: rotated .in
‘and at the- same rate of :speed
ag-meas u“ed at thelr mrcumferences Hence, in

'rrocessmg the Work Yo be deformed, such. as

forming a continuous head or collar on a, tube,
the bead. or rcollar: which is put- thereon..is not
scratched or maned ag: it very likély would be
When hoth rollers faxl 1o rotate at. the same-¢ir-
curnfe1ent1al speed, - Moreover since. the gears
in- mesh are always. in: full and complete mesh,

-the teeth . of. the gears and therefore the machme

1tself will have a, longe1 life.. . }
AdJus’rment of. the lever. about 1ts plvot va1 ies
the .spagcing . or. dlstarce between the bead and
the groove of the respectxve Wolk def01 ming rollg
and thus enables the machme to ‘be used for
processing tubing and ether ka of various thick-
nesses. and dlameters and in maklng collars:and
bands of various w1dths and depths.; . -Suitable
means: for elTectm'7 “desired adJustments of the

-lever comprises a sectlonal adJustmcr Screw -hay-

ing a pivotal and sw1vel connectlon w1th thelever -
near the free end of the latter and- threadedly

- engaged. with" s, nut, p1votally mounted . on’ the

during-adjustment of .the lever, ;and upon which: |

it is retamed by the nut 9.
also with a bearmg openmg 21 for

The arm 1s~prov1ded'
h

60

tube {1 and by reason of 1ts abutment with.a col-_

_lar-and~washer umt 28 on the tube keeps the

operatlng pos1t10'1 i e, the beadlncr ~roller as-:—d
) sembly is prevented from shdmg out toward the_
gear-51de of the body :

a pempheral groove 40 matchmu the bead IB of
Grooved roll .39 is mounted on.

the beading-roll.
the. journal 41 of an axle bolt or Splndle 42 to.
the. head 43 of. Whlch it i lS ngldly fastened by pin-
ning-.or otherwise;

The part of the spindle be,
yond- the Journal 1s reduced sllghtly in. dlameter

65

‘body of bh"“ machine; -

"The Spemﬁc construc—
tion of the parts are shown to advantage in Fig-
ures 4 and 7 of “the accompanylng drawmgs
The. body. of the screw is a round metal -rod 56
Kaving “screw threads on Opposite end- port1ons

*51. and B8 and a collar 59 between the threaded
-end- ‘portions.

End portion 57 ‘extendg through
a transverse. opening in the web .69’ of a cyhn-
dncal pivot Member 69 and is. threadedly engaged
by 'a head of knob 61 screwed down. against one

. slde of the,web and hcldmg the colla1 59 against

-the 0pp0'=1t° side .thereof. ‘without pr eventing the
0. turning of the screw about its longitudinal axis.
‘"The. knop: ‘and screw xod are thus. swweled -to

”Atha p1vot member and the. Jatter. is supported
Cin.an- ooemng 6’ in the lever for rotation about

5

an- axis parallel to the p1vot axis -of -the-lever.
The lever is apertured above and-below the open-,



,325,827

"mg Bf’ to acoommodate the: knob and. dependmg

screw-threaded portion 58.of the rod.“The. mut -
- 82 is .a cylindrical member. rotatable in a. recess -

63 in the body . .about’.an axis parallel to the
axis.of the lever and it:spans:a .cavity 64 inter-
secting the'recess :63 in -the .plane of ‘the screw
red and the:threaded -opening:in the nut.- The

cavity is. sufficient :in- width:and :depth o pro=

vide ‘clearance for the.screw-threaded portion:58
‘of the adjusting screw.: “To facilitate the furning

of ‘the screw, the knob-thereof is- provided with -

g ‘cross handle §5,.. By .reéason -of the pivetal
" mountings 6f the adjusting’ .screw .and: nut, ithe

raising and lowering:of ‘the lever is accomplished -
without ‘bending or sticking-and.the:screw ad-.

justment.enables fine séttings of the lever to be
obtained and maintained.

- The:gearing of the machine 1s enclosed w1th1n
2 detachably mounted ‘gear-housing. comprising
a flanged. receptacle .68 having its bottom wall o
disposed flat against the gear-side of:the machine.

body and secured :thereto by screws.or.other fas-

tening elements engaged . in the corresponding .
openings &7 and 88 of the housing and hody re~ -

spectively. ~The bottom wall .of .the housing-is

provided with the required number: of apertures "

69 to-accommodate ‘the: ‘body-supported spindles;

etc. A flanged plate or cover 10 is attached:.to &
the receptacle by .screws:.or, other fasteners-en~ -
- . gaging, through openings’ [ in the: cover, With s¢
serew sockets 12 :in:.the receptacle;: An opening

7& in. the .cover -elongated in “the  direction of

adjustment .of- the lever; provides. clearance for

the exteriorly. projecting end.of the torque tuber

{7 to which the handle 20:is-attached.

The - operation -of ‘the “machineis as follows
The deforming rolls:being.spaced apart; the end
of: the.tubing to be beaded is:disposed .over-the

beaded. part of the: beading ‘roll: until the bead

5 enters .the tubing teithe desired extent, i.-e.,

to: its full, or less, :front projecting length. In
this position of the-tube; a portion:of the ‘tubing
~wall is hetween the beading:roll and the grooved -
‘roll. . The. adjusting screw 58 is ‘then turned:in .

- the nut 82 to move:the lever [4-downwardly until
that portion of the tubing in direct contact with
the ‘bead. is forced cutwardly by the pressure:of

the bead and :into ‘the:groove of “the lower. roll.

. the:general .~ . %
“shape:.or-curvature: of ‘the:area of: :the ‘bead in: of

Such :portion is thus’ ‘deformed to:

contact-therewith.. Thehandle 28 is-then turned

to-.cause’the beading. roll-and:the ‘grooved :roll; - -

" through- the interconnecting: gearm ;1o revolve
in’opposite directions. dnd-with the'same cireum-
forential speed:~ The préssure..of the: revolvmg

" deforming-rolls-against - the ' tubing:causes the i

latter to revolve alsorand:each. succeedmg section
_ofithe-tubing passing between the rollsis pfoe~

-essed or deformed by the roils, the complete rota="
_tion of -the fubing resulting in a.raiséd surface ¢
-+ orbead that extends completely:around the:outer
- periphery of the tubing.

When the bead or collar
is. to be -formed on ithe-inner-periphery -of the

tubing, the latter s dispesed over:the -grooved
roll and the pressure:of:the headed :roll; Is,exerted

on the tubing .from-the ‘outside thereof:
) The structure,-operation, and. ,advantages of
" the invention :will be-apparent from-the forego-.

ing description: and ‘minor .changes in the con-:
struction and combination of the several parts =
of the machine: may be made within -the scope -
. of thé appended claims: without departing: fromi

‘the nature.and principles: of . the invention.’:

-Having-thus. described: the 1nvent1on what 15‘ '

c almed as new B

- Beaded: roll tbrough

' bination; rotatablé e

. placed, -said units being e
- plane of rotatlon means'carl 1ng one of the salol B

N

=

-side of the work and supportec
- its .plane ‘of
< Plane .of: lota,tlon of the bo ;
lever-adj ustmg means operable to.move: the lever .
‘about its. fulcrum to and from a’ selected angualayr, . -
E ,posztmn w1tn respeet’ to-the: body-mounted unit:

,rotatable motion- rec°1v1ng-and-transmrttmg ele=:.. "
ment having its center-of rotation atthe fulerumnn: -

of-the-leyer, means for. rotatmg one of:the: work—:ﬁ s
-deforming-units; and: motmn—transmm*
-..operatively -connecting: the ssaid ~uni

ting themotion of the = -

SLGA meta,l-workmg machme ha.vmg, in. com-:
bination, rotatable. cooperating work- deformmg..

units: between which:the work to:be.deformed’is =

placed, said units. comprisinga. beaded roll'and -

5 a peripherally. grooved roll respectively and being

rotatable in-a-common plane and relatively - ‘ad=

- justable in-the pla,ne ‘ofs rotation: about ‘a com-,

mon-axis perpendiculat to: the' sdid ‘plaxe “for.
varying the-distance between “thieir: work-engag-»
ing -surfaces, -4 rotatable: -gear havmg its cénter-
of mO"ement at.the said common’ axis of adJust-

ment of 'the -work~deforming -units,means- for .
otating e beaded: roll; and’ gea,rmer oper atively: -

corneetmg ‘the: work=- deformmg
said -gear: for- transmlttmg the mg

nits with “the
ion’ of the:

grooved-‘roll ‘at- a gea
be totated ‘With the-sa :
--2.7°A’ metal= workmg machine having, in:com--

tio: causing ‘the rolls t0

units between whlch the: worl ‘to b deformed is

- plane of foteulon of “the said uhits IOI’ var ymg i
_ the-distanee betweshthe Work-ehgaging portxons o
-of the un1ts ¥ retatable rr'otmn recewmg -and-

tien i comcuienoe w1th the axis: of “the adjusts -

. able uhit-carrying means, and motion-transmit-
- ting: means operatively connectme the respective-

units with the said element for tr ansinitting the
rotation of either: un1t through the "a1d elementj

5 to-the othel unit.

“3.A metal-workmg machme havmg, i’ come

_blnatwn rotatable cooperatmg work- deform-ng

units ‘between which the work 10'bé defor

placed; said Units- bemg posmoned ina common o

plane of Totation, means carrying'oné of the said.”
units and- p1votally supported for angular ad-"
Justrient “about’ -an -axis perpenohoular to thej"

- plane-of- rotatmn ‘of the- said units-for valymg'
5 the d1stance betw en the work-engaging' p01 tions: -

of the said un-t a rotatable worl d'elovmn'rg unxtl-’ L

mounted on.the lever for- conta,c mg the opposite ..

rotatlon in: eoingcidence: W1th the:

f01 varying the: dlstance between theunits; -a

said elemertt for transm:

d.-gear to: fhe penpberally -
circumferential speed.”
peratmfT ‘work-deforining” - -

oned' in ‘a’comuon® .-

“the lever with.

y-m ounted -unit; L
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unit.:

=B A metal Workmg machme havmg, in com-
bination, a:supporting: body; a rotatable work-
deforming unit mounted on said body for con-
tacting one.side of the work to be deformed, a
lever fulcrumed:on the: body:to be moved angu-

larly in'a plane parallel to the plane of rotation

of the said unit, a rotatable work-deforming unit
. mounted on the lever for contacting the opposite
side of the work and supported-by the lever with
its plane of rotation . in coincidence with the
plane; of-rotation of -the body-mounted umit,
lever-adjusting means operable to.move the lever
about its fulerum to and from a selected angular
position with respect to the.body-motinted unit
for varying the distance between the units, a ro-
tatable motion-receiving-and-transmitting ele-
* ment having its center of rotation at the fulcrum
of the lever, means for rotating one of the work-
deformmg units, and-motion-transmitting means
operatively connectmg the. said units. with :the

-said element for transmitting’ the motion of the.

rotated unit through said element.to the other

unit at a ratio causing the units -to- be- rotated-'

with the same circumferential speed. .

6. A metal -working machine havmg, in . com-
bmatlon a supporting body, a rotatable work-de-
forming unit mounted ‘on said body for.contact-

ing one side of the work .to.be deformed, a-lever -

fulcrumed on the body to be moved- angulally in

10

15

20

25

a plane paraliel to the plane of rotation of the said -

units, a rotatable work deforming: unit mounted
on the lever for contacting. the opposite side of
the work and supported by the -lever with:its
plane of rotation in. coincidence with the plane
of rotation of the body-mounted unit, lever-ad-
justing means operable to move the lever about

"¢ its fulcrum. to and from a selected angular posi—
~tion with respect. to the body-mounted unit for:
‘- varying the. distance between the units, a retat-

- able motion-receiving-and- -transmitting element
having its center.of rotation .at the fulcrum of

- the lever, means for rotating one of the work=
deformmg units, and ‘motion- transrmttmg means.

operatively connecting the said units with t 1e sald
. element for transmitting the motion.ef the.ro-
-tated unit-through said element in reverse to the

-other unit and at a ratio causing the units to be. ,
rotated with the same c1rcumferent1al spﬂed in

opposite ‘directions.

40

ot
Ni

“7.°A metal- Workmg machme havwg, m com- :

bmatlon a supportmg body, 3 rotatable beading

roll’ mounted ‘on the body for contacting ong side -

of the work to be deformed, a lever fulerumed on
. the body to:be moved angularly in g plane paral-

lel'to the plane of rotation of the beading roll, a
" rotatable’ peripherally- grooved roll. mounted on

the'lever for contacting the opp051te side of the
work and supported by ‘said: lever with its plane
of rotation in coincidence with the plane of ro-
-tation of the beading roll, means operatively as-

sociated with the lever for moving the latter an-

gularly to vary the-distance between the rolls, a X

rotatable gear on-the body having its center of

- rotation at the fulcrum of -the lever mearns for
rotating the beading roll, and gearing operatively

connecting the beading roll and the grooved roll -

~respectively with the said gear for transmitting

- the rotation of the beading ¥6ll through the said ~

“gear in reverse to the:grooved roll and at a ratio
causing the rolls to be rotated with the same cir-
- cumferential speed in opposite directions.... =

2,325,827

rotated umt through saxd element to the mher

motinted on the body, a lever vaoted to the body
for movement in'a plane parallel to the plane of
rotation of tlie body-mounted unit, a-torque:tube
journaled.in the lever with its axis. parallel to the
axis of the body-mounted: unit, a work-deform-
ing unit disposed-in:the plane of rotation of the
body-mounted- work-deforming ‘unit and having
& shank extending : into “the-torque tube and
supported and reinforced théreby, an adjustable
connection between the body:and the lever oper-

“able for moving the lever to vary the -distance

between lever-carried unit and the body-mounted
unit, means for rotating the torque tube and its
associated -‘work-deforming unit. in ‘unison, a ro-
tatable  motion-receiving-and-transmitting .ele-
ment on the body with its-center of rotation' at
the pivot of the lever, and motion-transmitting
means operatively connecting. the work~deform-
ing inits with ‘the said element for transmitting
the rotation of one unit through sald element to

‘the-¢ther unit.

97 Asmetal- workmg machme hav1ng, 1n com-
bmamon a body, a rotatable work-deforming
unit'mounted on the body, a lever pivoted to the
body for-movement in a plane parallel to the
plane:of . rotation of the body-mounted unit, a
torque tube:journaled in the lever with its axis
parallel to the axis of the body-mounted unit, a
work-deforming unit disposed:in the plane of ro-
tation of the body-mounted work-deforming unit
and.having -a shankextending into the torque
tubeand supported and reinforced thereby, an
adjustable connection between the body and the
lever operable. for moving the lever to. vary the
distance between lever-carried unit and the body-
mounted unit, means for rotating the torque tube
and its associated work-deforming unit in unison,
a- rotatable -motion-receiving-and-transmitting
element on the body with its center of rotation at-

the pivot-of the lever; and motion-transmitting

nteans ‘operatively: connectmg the work-deform-
ing units with the said element for transmitting
the rotation of :one unit through said element in
reverse-to the other.unit at a Tatio causing the
units -to: .be rotated ‘in. opposn;e d1rectlons W1t11
the same circumferential speed.’ ’

» 10, A metal-working machine havmg, ‘in com-
bmatmn 4 body; a rotatable work-deforming unit
mounted on-the body,.a lever pivoted: to the body
for movement in a plane parallel to the plane of -
rotation-of the body-mounted unit, a torque-tube

. journaled in the lever:with its axis parallel to the

axis of the body-mounted unit, a work-deform-~

- 'ing-unit disposed in the:plane-of rotation of the

‘boedy=mounted work-deforming unit and having

. a:shank extending into. the torque tube and sup-
_ported.and reinforced thereby, an adjustable con-
- nection ‘between the body and the lever operable
. for moving the lever to.vary the distance between

lever-carried ‘unit  and the body-mounted -unit,

-means:for rotating :the .torque tube and its as- -

" sociated. work-=-deforming unit in Unison, a ro-

-8 A metal-working :machine- having, in" com- -

bination; a body; a. rotata‘ble work-deforming unit.

tatable gear on the body with its center of rota~

“tion at the'pivot of the lever, and gearing opers-

tively-connecting the work- defornhng units with
the said gear for transmlttmg the-rotation of one

_unit’ through said gear in reverse -to the other o

unit at a ratio causing the units to be rotated in
oppoiste. dlrectlons with the same cxrcumferentxal
speed

“11. A metal-working machine. havmg, in com-
bma,tmn a-body, a rotatable work-deforming unit
mounted.on. the body, -a lever pivoted to the body
for-movement in a plane’ parallel to the:plane of

3. rotation of the body-mounted unit, a torque tube
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Journaled in'thelever w1th 1ts axis parallelzto {he

- to.the:torque tube for rotating th
deformlng unit dlsposed inthe:plaxé of retatxon
-of -the: body-mounted uhit and having iasshgnk

. H'plane and relatlvely ad;;ustable i the plane of -
-axis of the bhody-miotinted unit; a andle seeuzed .

Sime; s work- -

-supported: in"the tube and-bound to the haandle -
through the:tube to be rotated: thereby, a; Fotat- -

-ablg- motion=receiving-and-transmitting ‘membsr
having its-centerof rotation at:the pivot:of the
lever, ! motion-transmitting  means: ‘operatively

_ connecting the ‘said” member - with theisaid tube

.and body-mounted unit respectlvely forstrans=

mitting thé rotation of the’ tubé-motinted unit
through said member-to thehody<mounted rmiem-

ber, and adjusting means cormécung the lever.
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and the body and. operable to move the lever for'r

“varying the distance between the said units,
12. A metal-working machine having, in com-
" bination, a body, a rotatable work=deforming unit

mounted on the body, a lever pivoted to the body:
-~ for movement in a planeé parallel to the plane .
, a torque -
" tube journaled in the lever with 1ls_am_sjpaj:allelg

~.of rotation of - the body- motnted - unit

-"$0 the axis ‘cf the body-mounted ‘umt', a handie
secured to the torque. tube. for rob tating same, a
-work-deforming unit-in the plann of:rotation of

the body-mounted unit-and havihg.
. shank-supported in the fube .and bound: 1o the

~handle through the tube ‘to e rotated: mexeby .

said body- mounted unit and said lever-carried

unit havihg cooperating defo;mmg suriaces re-’

" -spectively. between' which the work {o bede-
formed is: piaced and the relative snacmg “of
which is varied in conformity with the move=
ment of the lever, an adjustable connection be-
“tweenl the ‘lever
she angular settihg of the lever, a gea

“‘body having
the lever,
:the forque tube

' sald gear and

causing the body-meunted ‘unit to be rotated.in

r on said

- and change-gearing connecting

“the opposite direction to and with: the same cir-:

cumferential speed. as tfm lever-carried Umt .
13. A machine having; in combination, & sup-
poiting body,

and- the body "pelwole to vary "

its axis of rotation at the pivot of’
gearing ‘connecting the said gear and -
40
uhe pbody-mounted unit at a ratio -

‘rotation about ‘& -eomimon;: axis: perpendlcular“to
‘the.said piane for.varying; the distance between..
“their; work-engaging surfaces an adjusting.serew
-swiveléd onone- of:the units: for Totation: aboub
-its:longitudinal:daxis. Wltnout Jongitudinal-move- .
‘ment relative to:the umt "a,znufp on the’ other

ynit thleadediy engaged with' the screw and mov-

‘able aboutra’ fixed axis for maintaining a con- -
-stant angle between itself'and thescrew through-
-out the range. of: adjustihenit:of ‘the units, a fo=

tatable > motion-receivingiand- tlansmlttmg “ele-
ment having it§.center:of: movement ‘ab the'said -

comon: axis:of; ‘adjustment <of’ tHe  work- defoxm—

ing 'units; means for rotating one of the’ work-
delormmg units, and motion-tr ansinitting means-

. operatively connectmg the work-deforming. units:

20
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__kination, a supporting body, ‘a’rotatabie
© deforming unit mounted on. said body- for con--

with the said element for transmitting the mo- '
. tion .of ‘the rotated umt throuch said eiement
"t0 the other unit, :

15.-A metal- Wormhg machlre havmg, in com-
work-

taeting one -side of the work to- be: dexolmed a
lever fulérumed on the body 0 be moved angu-

larlydn-a plane parallel to the p;ane of rotation -

an mueglal;

of the said umb ‘a rotatable work- -deforming unit’

: Amounued on the lever for contacm g the opp0s1te :
~ side of the work-and supported by the lever with.
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- jusking means operable *{g. move the: lever apout. .
its fuicrum to-and from a:selected angular posi-.- =

_cluding an adjusting screw -swiveied on th e lever -
for rotation a,bout its -longitudinal: axis. w1.,ﬂoat

45
a work-deforming unit mounted

“on_said body and including a rotatsble periph- -

erall y-grooved member, a lever pivoted to the.
body for movement in o piane paralleA 1o the-

plane of rotation of the said memnelr & ‘Lquue
tube journaled in the:lever with its axis paraliel
0 the axis of the said member, a handle secured

its plane 0f rotation in comc;dence with the plane
oi rota’uma of :the body- -mounted unit; lever-ad-

vion’ ‘With -respect to the: body—moanoed unit for
varying the distaiice" ‘between the: units. and in--

Iongltuama; movement relaﬂve io the lever. and
g nub threadedly engaged with—-the. screw and
operatively conneeted with ‘the body-and movable

ghout-a fixed axis to mamtam a constant angl\.

between . itseif “and the serew bhroughout ihe:

range  of ‘adjustient. .of the Tever; ‘a rotatable -

moticn-receiving-and~transiitting element hav.:
ing its center of rotation at-the filcriim of- the .

“lever; meahs for rotating one of the work-deform= -

ing units, ‘and mouon-transmmtmg means: opera--

- tively connecting the: said ‘units with the said
-¢elererit for transmitbing the motion of the ro-
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- to the said-tube for turning same-about:its axis, . .

& work-deforming unit including s slender com-

paratively fragile rod filling the boré of the tube

from end to end thereof to be supported and re-
, said rod turning with said-
maiching the <
and dis= "

in the plane of rotation of the groove, ad=
“‘justable means connecting the lever and -the -

inforced by said tube
- tube and having a pe’ripheral bead
~igroove in the body-mounted member:
‘posed

‘body and operakle to move-the lever for Varying
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tated unit. through said ‘element to the other unit,

16, A work= delormmg inachine hav1ng, in com- -
mnamon 2 body, a rotatable work-deforming unit
mounted on the'body, a gear-spindle carried by

“the“body and extending - outwardly: thereof i

parallelismi with the axis of -the rotatable unit,
connecting-gearing between the gear<spindle and

- the: rotatable. unit, & lever fulcrumed:on said
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the distance between the bead and the.groove of_'
the respecting units, a gear on said hody havmg -

its axis of rotation at the pivot of the said lever,

65

‘and gearing connecting the. said gear with the

said torque tube of the lever-carried unit and with-

- the body-mounted unit respectively and opera-.--

tive for causing the rotation of the units to be -

"~ in relatively opposite dweutions and at ’me same
" ‘circumferential speed.-

7’0

i4. A metal-working macmm havmg, in com- o
bination; rotatable cooperating work-deforming

" units betwéen which the work to be- deformed is
placed ‘said umts being rotauable ina. common
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°eal‘~spilldle s gear —spmale carried by and
Jjourngled in-the lever and- extending outwardly
“thereof in the same direction as and in-parallel--

“ism with the body-carried gear-spmdle gearing:,

. between -and- connecting thé lever-carried gear- .
-spindle’and the body- Ca.!‘l‘led gear-spindle, g -
“work- detormmg unit -operatively- connected with
“the lever-carried’ gear-spindie to turn thele\mth
and coonezatlvely positioned with respeci to; uhe
‘body-mounted work- deformmg unit;’and a Splll--‘
“dle-supporting member-fixed o, the Tever and;

“ supportingly engaging.the outwardly e*(tendmg

portions of the body-carried smﬂdie ana lever—
carued ‘spindle; respectlvely : :

A7 A'work- deformmg machme navmg, in covn-v
bination, a body,: a work-deforming uhit on-one
side of the bedy, a gear-housmg on Lhe opposite
51de of the body, a rotatable gear spmd'e Jour-




‘naled in said.body and having one end: fixed. to

and supportingly engaged with the said unit and

having: its other end disposed within the gear-
housing, a. gear fixed on. said other end of the
.rotatable gear-spindle, a. gear-spindle. fixed in .
‘the body in.parallelism with the rotatable gear-
spindle and. extending into the .gear-housing, &
-rotatable gear on the. extending portion of the
fixed. spindle, gear between and:connecting the .
<107

gears. of the said fixed and rotatable. gear-spin-

-dles, .a lever fulcrumed on the said fixed gear-

spindle, a.rotatable gear-spindle journaled in the
lever in parallelism with.the said fixed and ro-

-tatable. gear-spindles -of the body and having a
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portion extending into the éearfhousing; 4 gear

~fixed on the extending portion of the lever-car-
ried gear-spindle and in mesh with the gear on
-the - fixed. gear-spmdle of ‘the body, a spindle-
“supporting member fixed to the lever-and extend-
-ing into the- gear housing and.supportingly en-
-gaging: the lever-carried: gear-spindle and the

fixed-gear: spindle.of the body,-and .a ‘work-de-

forming - unit -operatively - connected:with: .the

lever-carried gear-spindle to rotate therewith and
cooperatlvely positioned- with' respect to the other »
ka—deformmg unit.
: MA}HMILIAN v BERLICHINGEN
- "MARGOT v, B,ERLICHINGEN“




