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This=itivention:has: relition: to “a-machine:for
bendifig-articles-of a‘great many different varie-
ties; amd presentsia machine includihg: ‘mecha=
nism- adapted: 16 be operative. upen: articles: tor
cause them $6be shaped toany desired configura=
tibn‘s:’usuita;blé‘-"tévthéir'fintended purposes... The
word “Bendifig” ‘as:employed-herein:is: intended.
inza:broadisense, as including. twisting; shaping;
straightening; eto;

Awnrobjeet of-the invention: ig to: provide:a .max=
chifiefor benditiz: articles which ‘'will- be:of ‘novel
and’improved construction: .

A-further object ‘is: to provide: a<magchine: of
the present character: wherein:will b&- incorpo=
rated varibus improved: features ‘and. character-
isticsof construction: novel. both' as individual
entities of the'machine and in: combingtion: with
each other.

Afurther object is to-provide an-article bend~
Ing*machine which:will be g vast improvement
over‘machines for accomplishing the sanie gen=
eral purposes:

And‘a further object is'to: provide: g machine
for-bendihg- articles which. will incorporate fes~
tires-and charscteristics of ‘eonstruction as here~
inafter-set forth.

Wit the above- objects in view, ag well: as
othiers- which: will appear as the ‘specification
pProceedsy the invention comprises ‘the:construc=
tion; arrangement: and ‘combination of’ parts as
now to be fully described and as hereinafter: to
beexpleitlyclaimed, it being understood:that the
diseldsure - herein:is: ‘merely illustrative ang in=
téndedin no way-ia:a limiting: serise, ‘changes in
details of*construction ang arrangement: of parts
being permissibile so-longras: within the spiritof
the invention and the scope of the-claims which
follows.

It theaccompanying drawings forming.a part
of this specification;

Fig: 1lis afront elevational’ view, partially in
section and-partially broken away, of: & machine
forbending articles madeaceording tothe inven-
tion.

Fig: 2745 e detail sectionzl view,
2240 Figo 1y

Pigz 3 isvarndetail sectional-view, taken as on
line 35-3 i Fig, 17

Fig. ' is'an enlarged:plan view ‘of a valve-hous=
ing=with valverof the machine as. when removed
frotir the remainder thereof ;
~ Pig: 5dssai sectional view-of: the diselosure of
Fig. 4 taken on lirie 5<-§imn: said:Fig: 47

PFigu-6-issan:end:elevational: view ‘of the:-disclos
sure-of-Fig.:5"as it would appear:from. the:right;

‘teken ason:line
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Fig:Tisardetail viewsdiselosing the valve ‘hous=
ingwithwalvedn sidé elevation; a support and op-
eratingrmesns:forthervalve ‘ofrsaid valve hous=
inig, likewisedn side elevation; and also-diselosing;
asffagmentrofthe frame -at the front
of‘the machine adjacent-said valve Housing with-
valve; said:supportandsaid operating means;

Fig:.8 isancenlarged endelevational view of a
pumpofithe machineg as-whern rémoved from:the
remainder thereof;

Fig.9is atransverse sectionalivisw. of the pump,
taken-or line:94-9:in Pigi 8i and:

Fig. 10:isza:lotigitudinal ‘sectional view of said
pump;: taken:onrline 40<~107in said Figi 8.

A framer 1520 tHe maehine: is sadapted to:he
res‘tedi'uport&&af;iﬂdor»lon.‘%oﬂfierf.supporti‘ng surface, -
and said! frame: désirably may: enctose ‘anelec~
tiicmotor 46 atvalve hbusingrwith-valve 17-and
F-pump: 18 ‘ofssaidimachine: As disclosed;. the
frame: I5:i.inc1udes:spa;cedi‘apant;A:verti’cal, parallet
end walls 18, 19, a top wall 20, and spaced apart,
substantially vertical; parallel' front and- rear
walls 2l 245 Also as=diselosed,: the electric' mo-
tors 1) thevalver housing with- valve 4 7 and the
punip 1 Baresituatéd-between:the end walls 19,18
andf.‘tli‘éﬁfwnt~andareariwa‘lls%ﬂ; 21 and are rested
upbn:the floororsurfade:supporting the frame-{ 5.
Saidframe l»5’f-is:-npen::ataits:lower"portion; In‘the
disclosure as :madey the: t6p wall 29 . mierges
smvothly-intoithe frontiand rear walls 20, 21, and
saidtop; front and-rearwalls extend between and
are-rigid:with theentwalls{ 8; 19-thus to cause
the frame to be stably situated in upright position.

A%horiznmlf.cylindér“z2:‘i§‘rigidly supported; in
any’saitable:and: convénient: manner, within and
upondhe. frame1 5 -between: the ends ‘walls 18; {8
and theflontandrearwalls 21 »21,.and said Hori=
zontal:cylinder-i¥-as:shown: beneath and. adja~
centite thetop wall:20 and:in: considerably spaced
relation to:the electiic: motor: | 8, the valve hous-
ing=with valve: {Tand thepump 18 The hori-
zontal:cylinder:22 is-disposeqin Pperpendicular re-
lationtothe-end-walls: 1 9:19;-and as disclosed said
horizontal cylinder-is‘spaced: at -equal distance
fromreach-of saidiendwalls: .

Closure heads:fortHe-opposite ends of:the hori~
zontal cylinder 22 are denoted 23, 23, and said
horizontal- eylitider: includes: an- ‘Opening- 24 at
location:intermedinte: its-ends for. permitting the
bassage-ofoil or:other-fluid:.into:and out of the
horizontal: cylinder. . Sgig -opening- 24 -is. desir-
ably situated.at-the ‘midlength: of: said: horizontal

-cylinder:22; and the-horizontal: cylinder. is-closed

saveforsthe openirig:24.-.
Each.f.bﬁa;rpaa‘in:otpistﬂns;asnugly slidable within
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the horizontal cylinder 22, is designated 25, and
the construction and arrangement will be such
that at all times the pistons 25, 25 will be at oppo-
site sides of the opening 24, as said pistons are
disclosed in Fig. 1 of the drawings. A connecting
rod on each piston 2§ is represented 26, and the
connecting rods 28, 26 exfend outwardiy from
the pistons 25, 25 and pass, as ab 217, through the
closure heads 23, 23. As shown, fhe connecthing
rods 26, 26 are of equal length. Said connecting
rods are slidably disposed in the cylinder closure
heads,

spaced relation to the adjacent end wall
pistons 25, 25, the connecting rods 26, 26 and the
thrust members 28, 28 are all in alined relation at
the longitudinal axis of the horizontal- cylinder
22.

The front wall 21 of the
to provide & longitudinal passage 28 extending
horizontally from end to end of the machine, and
a horizontal stationary die 30 at the rear of said
longitudinal passage 28 is rigidly supported, as at
31, upon a lower portion of the front wall 21.
The stationary die 30 is situated at location some-
what above the electric motor 18, the valve hous-
ing with valve 17 and the pump i8 and consider-
ably below the horizontal cylinder 22, and as
shown said stationary die is parallel with said
horizontal cylinder. ;

A substantially horizontal movable die 32, com-
plemental to the stationary die 30, is fixedly car-
ried, as denoted at 33, by a substantially hori-
zontal block 34 which spans the major portion of
the distance between the end walls 19, 19 of the
frame 15. The horizontal block 34 is of rectilinear
configuration, and the movable die 32 is as dis-
closed below and vertically alined with said hori-
zontal block. A flat, substantially horizontal
upper surface of the horizontal block 34 is denoted
35. :

The inner surfaces 36, 36 of the end walls {8,
i8 rigidly support, in any suitable and convenient
manner, oppositely disposed, stationary guide ele~
ments 37, 31, and each of said stationary guide
elements 37 is constituted as an L-shaped piece
including a relatively long, vertical leg 38 and &
comparatively short, horizontal leg 38. The oppo-
site side edges 44, 40 of the vertical leg 38 of each
stationary guide element 37 are parallel with each
other and are perpendicular to the horizontal leg
29 of the corresponding stationary guide element

1.

Tach of the opposite end portions of the sub-
stantially horizontal block 34 is pivotally con-~
nected, as at 41, to oppositely disposed, movable
guide elements 42, 42, including a movable guide
element 42 of each set of movabie guide elements
at the front and a movable guide element 42 of
each set at the rear of said substantially hori-
zontal block 34. The movable guide elemenis
42, 42 of each set of movable guide elements are
parallel, and each movable guide element 42 is
retained by the corresponding pivotal connection,
at 41, in contiguous relation with or closely ad-
jacent relation to the substantially horizontal
block 34. D

Each movable guide clement 42 is as shown a
flat strip of material and includes.a curvilinear
inner portion 43 overiapping the adjacent end
portion of the substantially horizontal block 34
and receiving the connecting means &1, which
connecting means is situated at the midwidth of
said substantially horizontal block and at the
midlength of the corresponding movable guide

and the outer end of each connecting rod .
rigidly supports a thrust member 28 situated in-
t9. The -
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element, and each movable guide element 42 also
includes a guide portion 44 thereof which extends
beyond the corresponding end of the substantially
horizontal block. The inner suriaces 45, 45 of
the guide portions 44, 43 are parallel with each
other and with the opposite side edges 40, 40 of
the vertical leg 38 of the stationary guide element
37 at the corresponding end of the frame 15.

The overall distance between the inner sur-
faces 45, 45 of the guide portions 44, 44 of each set
of movable guide elements 42,42 is a trifle greater

_ than a measurement representing the width of the

vertical leg 38 of each guide element 31, which
vertical legs 38 are as disclosed of equal width,
and the guide portions 44, 44 of each set of mov-
able guide elements overlie the opposite side edges
49, 40 of the vertical leg 38 of the stationary guide
element 37 at the corresponding end of said frame
i5.

The construction and arrangement are such
that when the stationary and movable guide ele-
ments are assembled, in the manner as before
set forth, the substantially horizontal block 34
will be mounted upon the end walls 9, 19 of the
frame for vertical sliding movement, as will be
apparent. . Said substantially horizontal block 3&
is disposed in spaced, parallel relation to the hori-
zontal cylinder 22, between said horizontal cyi-
inder and the stationary die 30.. Stated other~
wise, the substantially horizontal block 32 is below
and suitably spaced from the horizontal eylinder
22, and the movable die 32, carried by said sub-
stantially horizontal block, is above and suitably
spaced from the stationary die 30.

As will be clear from Fig. 1 of the drawings,
the overall length of the substantially horizontal
block 34 is less than a measurement represent-
ing the distance between the vertical legs 38, 38 of
the oppositely disposed stationary guide elements
37, 371, so that the machine includes provision
for relative rocking or swinging movement be-
iween each of the opposite end portions of said
substantially horizontal block and the movable
guide elements 842, 42 at the corresponding end
of the frame 15. That is to say, the substantially
horizontal block 34 is mounted to be capable of
having rocking or swinging movement in a verti-
cal plane disposed longitudinally of said substan-
tially horizontal block, as well as to be capable
of having upward and downward movement in
the machine.

Speaking generally, the substantially horizon-
tal block 34 and the movable die 32 carried
thereby are adapted to be depressed, or moved £0-
ward the stationary die 39, in response to pres-
sure of oil or other fluid forced into the horizon-
tal cylinder 22 by way of the opening 24, and
to be elevated, or moved away from said station-
ary die, in response to resiliently actuated mech-
anism. And each of the opposite end portions
of the substantially horizontal block 34 is adapt-
ed to be independently actuated both during de-
pression and elevation of said substantially hori-
zontal block. ‘

To the end that the substantially horizontal
block 34 can be depressed in response to pressure
of cil or other fluid in the horizontal cylinder
22, a pair of rocker arms, each denoted 46, are
suitably and conveniently mounted, as at 47, upon
the frame of the machine for vertical swinging
movement. As will be clear from Fig. 1, there
is a rocker arm 46 adjacent and ab the outer side
of each thrust member 28, A longer, upper leg
48 of each rocker arm 46, above the pivotal con-
nection 471, rotatably supports a roller 49 engaged
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the-corresponding end: of the-mas
shorter;-lower:-leg:5: of-each; racker:
thepivetal: connection. 47;; rotaf-
oller-82. epsaged: against. a.por-
v r-vie-Hak upper:surface 35 sadiagent: tha-
corresponding end of:the.substantially horizontsl:
bleck 34i: Therolers £9;:49 are-as.shown disposed-
Inwazdly.of. the pivotal: connections; 47,. and-the-
rollers.52;; 52 are disposed-outwardly-of-said. DPivi=.
otab connections::. Clearly,, Dressure within:the:
hollew: cydinder:22; by reason-of oilior -other finid-
=884 nollowcylinder: through . the-

opening: 24::to-location between: #he- pistons =25
25 will:haye-tendency toward, causing-the-thruss
membes.28,:28-ta be. maved:outwardly, and-out-.
ward::movement:- of:: said: thrust, members. will:
cause-the-upper-legs:-48;. 48 -of the Tocker- arms.

2 48also-to-he-swung. or: moved-outwardly: thus.
torcause thedower legs: 54; 54 of Said:rocker arms:
to-he-swung.or meved downwardly; as:-well; asAdn-.
wardly.. Andy evidently: downwar rand. inward:
movement.:of:said: lower: legs. 51, -will cause. the:
opposite-end.portions: of the substantiaily: hori=
zontal: block-34- ta- he-depressed.:

Totherend: that- the ssubstantially. horizontal:
hlock 84-cansbe elevatedin; Tesponse-bo-resiliently.
acliiated: mechanism,: apair:of- sets of resilient.
actuating devices; each: enoted:.53;; are -suitably:
and:conveniently fixed;: as-at: 54 upon:the-mova.
ableigiide-elements: 42, 42 0f the sets of-movable:
gnideselements:. There:is. axset 53 of resilient:
actusting: devices-at. each. end-ofsthe-frame A5,
Mererexplicitly; each: sel 53 of resilient: actuating.
devices: includes; a:pair-of- spaced. apart posts-55.
eachirigid or-integral with: aqanovable :zuideele-:
ment: 42.- angd-. extending- upwardly- theretrom.
Each.upright: pest.:55::passes upwardly-from its.
corresponding:movable guide-element, through:an,
‘opening:inthe-horizvontalleg 38.0f the stationary:
guide-element 37T at, the-eorresponding.end.of the.
machine-and. fixedly:: supports. a. limit- piece 5T
uponyits:upper-end: portion: Aszshewn, the limit
pieces. 51 are nuts-threaded upon:the: upper-end:

portions of‘the:upright: Posts 55, Arcoil spring, 4

5&.upen: each: “upright :post-55 jand. under :com-
nression: bgjswe;enzztt,-hereccrrra,spendingz;flimit-.-;-pieee.
§7--.and: the-horizontal: deg: 33at.thercorrespond-:
ing:end:.of the-machine-has: potential normally

tourge thedimit: pieces, 5T upwardly,: away.from 5

saidrhorizontal: legs: 39:: thus: to: cause-the-oppe--
site--end:portionsof the substantially: horizontal:
block:normally: to.be situated, at celevated: posiz
tion::. The:ceil: springs:58, 58,: 58; 58 ~will. be-.of-

sufficient: : and:: substantially: equal.: sirength: - to. 5

canse-the:opposite end:portions.of: said- substan«
tialmmor;imntakblac_kvf%rto;heaelevabedfsimult,am
heeusly: when pressure-in. the:horizontal:cylinder:
22 isi relieved; after depressing -opevation-of the
substantially ‘horizontal-bleck: :34-Dy:- 01l orother
fnid-under-pressure isiaceomplished, :
Ei?idently:ithe;extentrctf:upwardemwemente.per-,
mitted: the:substantially shorizontal: bloek:34-can
be limited by engagement of the upper ends.of

the-movable guide; elements. 42 with, the lower 6

surfgees-of:the-horizontal: legs. 38;. or.by:engage-
mentioiithethrust:members:28: wmith-theseyHnder
closuresheads.23: But:n praetical: operation.of
amachine-of therpresent:general.character.it, is
desirableythat the:extent:.of-.upward. movement,
pexmitted the-meovable-diebe-adinstable.. In:.the
disolosure.asanade: the: extent:of ~upward. move=.
ment;i-of.. the -substantially. horizontal. -block. 34,
and. hence:of. the;mavable.die. 32, is: limited:by
engagement:of.the.upper.Jegs 48, 48 of:the.rocker
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arms. 48 4% with; stops: 5% 58 upen: threaded:
members 60, 60. Outer end portions of:: the:
thiendedt: menhérs: B0 60:are-rotatably-mounted

ang:fiked against-longitudiial movement; insvthe;
19:-0f the-frame: 15, and dinner-end:
poriions: ofissaid-threaded: ‘members:-60; 60:are
rigidlyeennected:as ab 61 Each:stop:59;:89:in=
cludes-axcurvilinear;: outwardly facingssurface 62
adapted to bé engaged:by the inmer: edge-of-the:

' upper-leg -4850f the- rocker: arm:48-at: the- cor=

respondihg-endsiof: the-machine;- and:eachistop:
5E7 B®also -includes «a-surface-§3 radjacent ‘and:
at ‘the-outer-side-of-the scurvilinear-surface 62:
situated-‘contifuous - with' a,-side- surfgee-of the:
cervesponding-rocker arm: A -knuried head: 64
upor-one-of the threaded: members 60 ‘andrdig.
posed:-to- be- wecessible-can- ‘be-manually rotated:
thiis to- catse-both thireaded: ‘members-60, 60:to
be-rotated.” One -of~'the- threaded: members 68
has-a:right thread-and-the other-threaded mem-
ber-8%‘hasa left’ thread,” Beth- stops- 59 §9-will
be causedto-move inwardly-in-response to rota-
tion -of “the khurled head §&tin one direction;
and’ botl’stops 58,55 will be caused 1o move out~
wardly-in response- to -rotation of said- knurled
head-$4-in-opposite direction:- Outward: gdjust-
ment of the stops §9;59 will*of course be-aecom=
plished against resilient action of the coil:springs
E80 The extent of upward. imovement :permitted
the substantially: horizontal block 34 will be.in=
creased with inward adjustment of the ‘stops 59;;
§9 and. ‘will be, -decreased .with outward: ‘adjust=
ment. of said stops 59, 59 .

In the illustrated embodiment of ‘the: inven-
tion, the working surfaces 65"and 66.of the sta-
tionary and.movaklé dies. 39 and: 32, respectively,:
are . complémental:. Eyidently,. the. extent.. of
downward.movement, permitted the substantially,
horizontal block .38, and. hence the. movakle dig
32, will"be limited: by.-engagement. of. the works-.
ing.surface .66 ‘against .metal. or madterial upon.,
the working surface 85.when.thé metal or mate-.
rial becomes. bent: to the full 'extent dietated by,
the shapes.of said.complemental. dies 65 and 685,
Bub: in: practical. operation: it may: be. desirable’
that the.-extent. of . downward:: movement : pers:
mitted the. movable die-beradjustable:. In. the
disclosure as made, the.extent of downward move-.
ment -of ‘the substantially . horizontal” block . 34,
and.hence of the-movable.die 32, is: limited by.
engagement. of the outer.edges: of. the: pper; legs.
48;.48 of. the rocker. arms. 46,. 46 with: stops. 67,
61 upon.threaded. members 88, 68.. Outer..end.
members. 68, 68;.are
rotatably. mounted. and:fixed. against: longitiidi=.
nal. movement.in the.end iwallg | 9, 19.of the frame.
15;.4nd inner.end, Pertions of said thteaded mem-.
bers §8, 68 carry said stops 67, 61. . A knurled.
head 88 upon. each.threaded member. §8 and dis-
posed_to beé accessible can. be.manually;. rotated
thus. to.cause the corresponding: threaded mem.-.
her.88.t0_be .rotated.. ThHe, staps .67, 61;. while
free.to.mave longitudinally. along. thie.threaded

. members .68, 88, .ave fixed; as at .1 0,:against turn-.

ing.movement when: said- threaded- membérs. 68;
68.are rotated,. Each stop. 6T will bie. caused to.
move inwardly:in response to rotation of the.cor-
responding: knurled Hiead 89 in one. direction and'
to,_move- outwardly, in. response: to. rotation .of
the corresponding knuried:-head :in: opposite dix
rection. . Theextent ;of;do’mnwammayement;pﬁer.,-.
mitted the substantiallyi horizonta] ‘bldck: 38 and
the: movable: die. 33 will.be..dgereased with in-
ward.adjustment; of the.stps-67, 61 and. will:be.
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increased with outward adjustment of said stops
87, 61. - - - - o ST

" It will be apparent that the presence of mech-
anism for adjustably limiting the extent of down-
ward movement of the movable die in a machine
of the present character is provision whereby
bending operations which need not necessarily be
those dictated by the shapes of the complemental
stationary and movable dies, such as 30 and 32,
of said machine can be accomplished. That is
to say, by causing the extent of downward move-
ment of a movable die, such as 32, to be adjust-
ably limited to different positions above the posi-
tion where complemental stationary and mov-
able dies, such as 80 and 32, would dictate the
shapes of the bends, metal or material can be
pent to varying degrees, extents or shapes. By
way of explanation, metal or material bent by
the working surfaces 65 and 66 of the stationary
and movable dies 36 and 32 will, when said dies
are brought together to accomplish the greatest
possible bending of the metal or material, have
a substantially right angular bend, but in in-
stances where downward movement of the mov-.
able die 32 is checked short of position o accom-
plish a right angular hend, the metal or mate-
rial will have a bend which is less than right
angular. . )

“The stops §1, 67 are alined with the horizontal
cylinder 22 and are situated above and outwardly
of the stops 58, §8. Evidently, said stops 51, 87,
being. separately and independently adjustable,
can be situated so as to be equally spaced from
the horizontal cylinder 22 or unequally spaced
from said horizontal cylinder. In instances
where metal or material to be bent to extent less
than that dictated by the shapes of the working
surfaces of the stationary and movable dies is of
uniform thickness at its opposite end or side por-
tions, the stops 67, 87 will be adjusted to be equal-
ly spaced from the horizontal cylinder 22, and in
instances where metal or material to be bent to
extent less than that dictated by the shapes of
the working surfaces of the stationary and mov-
able dies is of different thicknesses ab its oppo-
site end or side portions, said stops 61, &7 will
be adjusted to be unequally spaced ‘from said
horizontal cylinder 22. The difference in spacing
will correspond to the amount fof-[difference bhe-
tween the magnitudes of the thicknesses at said
opposite end or side portions of the metal or ma~
terial, as will be understood. And, too, the stops
61, 671 will be unequally spaced from the hori-

zontal cylinder 22 when it is desired to cause ul-,

equal bending of the opposite end.or side por-
tions of metal or material. Simply stated, the
stops 61, 61 are adapted to be adjusted to posi-
tions intended to per_mitraccpmplishment of the
bends desired. o ]

A reservoir 11 for oil or other fluid is as dis-
closed situated within the frame 15 at location
adjacent the electric motor 8. A pipe connec-
tion 712 leads from a lower portion of the reservoir
11 {0 an inlet 73 of the pump 18, and a pipe con-
nection .75 leads.to an upper portion of said res-
ervoir. A pipe connection 16 leads from outlets
11 of said pump 18 to an inlet 78 of a valve hous-
ing 19 of the valve housing with valve i1, and the
pipe connection 75 leads from an outlet 88 of said
valve housing 18. A pipe connection 81 leads
from an outlet 82 of the valve housing 13 to the
opening 24 in the horizontal cylinder 22.

The valve housing 19 includes a fluid passage-

way 83 connecting the inlet T8 with the outlet 82

and a controlled fluid passageway 84 for select
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8
tively connecting the inlet 78 and the fluid pas-
sageway 83 with and disconnecting :said inlet: 18-
and said fluid passageway 83 from the outlet 80.
Mechanism for controlling the fluld’ passageway:
84 includes a valve 85 adapted to be engaged with'
a valve seat 86 surrounding said fluid -passage-’
way 84 thus to disconnect the inlet T8 ffom said
outlet 89 and to be removed from-the valve ‘seat
86 thus to cause said inlet 18 and the:-outlet 80
to be communicatively connected. The valve’seat
88 is at the base of a concavity 87 of thé fluid*
passageway 84 in surrounding relation fo a port
88 of said last mentioned fluid passageway and
at the side of said port 88 opposite the inlet 78
and adjacent the outlet 80. A valve stem 89
for the valve 85 is slidable in a closure plug 90
for the portion of the fluid passageway 84. which
is constituted as the concavity 81, Said closure
plug 96 is snugly fitted into an opening 81 in the
valve housing 18 and is situated in. alinement
with the port 88, at the side of said port adjacent
the: outlet 88. The ‘closure plug 98 consists’ of
two pleces of material bétween which 2 gasket
92 is positioned in surrounding relation to"the
valve stem 89. A coil spring 93, situated In the
fluid passageway 84 and in a -pocket 94 of .the
valve housing 18 contiguous with said fluid pas-

 sageway 84 is under compression between.the
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bottom wall 95 of said pocket 84 and the valve
85 normally to retain said valve in.open position
and against the inner end of the closure plug 90,
as the valve is disclosed in Fig. 5 of the drawings:
A support for the valve housing 79 is. denoted
86, and operating means for the valve 85 includes
a yoke 97 and an actuating lever. 88. - The base 89
of said yoke 97 includes a pockeb {80 which re-
ceives the-outer end portion of the valve sﬁem;as,;‘
and & ‘coil spring 1§, stronger than the ‘coil’
spring 93, is situated in said pocket.and confined
between the bottom wall of the pocket and:the
outer end of the valve stem. The inner end of
the actuabting lever $8 is pivotally connected, as
at -162, to a portion of the- support 96 situated
phelow and in spaced relation to the valve hous-
ing 19, and the outer énd portion 103 ‘of said
actuating lever 88 extends forwardly through an
elongated slot 184 in'a lower portion of the front
wall 21 of the frame I5 to be conveniently ac-
cessible. - Legs 103, 188 .of the yoke 97 are pivot-
ally connected, as at {08, to the base 99 of 'said
yoke and are pivotally. connected, as at 101, toan
intermediate portion of the ‘actuating lever 98.
Said yoke 97 will evidently become depressed in
response to downward swinging movement of the
outer end portion 183 of the actuating lever 88,
and depression of the yoke a sufficient distance
will evidently cause the valve 85 tobecome seated
under resilient pressure seainst the valve seat 89.
The coil: spring. 93 will cause said valve 85 fo be
moved to open position,.as in Fig. 5, immediately
upon release of the yoke 87. In the disclosure as
made, the outer end portion 103 of the-actuating
lever-98°is constituted as a pedal for ‘foot opera-
tion. : S : -
. The pump {8 is of rofary type.. The electric
motor 16 includes a shaft 168 for driving ‘a rotor
198 of said pump {8 situated within a pump cham-.
ber 110 of the pump. When s’aid_,pump 18 1is
operated, oil or other fluid will’ be caused: to.be
grawn- into the pump chamber (18-from “the
reservoir-1{, through the pipe connection 12 and
the pump inlet 13, and forced from said pump
chamber into the valve Housing 78, through the
outlets-T1, the pipe connection 16 and thé valve
housing inlet 78.." When the valve' 85 is.ifiopen’
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Posttion; oil of vthier fild Tov ed by the pitnp will
6w baick ‘to ‘the reservoir T { through the “Auid
bassagewny 84 4nd the pipe coniiection. 15, "Wheén
sald' velve 85 ig in closed position, 6il or ‘other fluig
foreed by the pimp will be driven wnider prossire
Into thé horizontal cylinder 22, through the valve
housing Gutlet 82; the bipe conniection 81 and the
opening 24. “Retutn flow of 6il or Gther fiuid from
the horizontal cylindet 22 back to'the valve hous.
Ing 19-will vcciir when the valve 85 is.moved to
open posttion. “Said return flow Will be through
the outlet™ 24, the piper gonnection” 81 and.the
outiet 82, then Serving as ‘ah inlet, of said valve
hotising' 19, * The \Coﬂ'sprin‘gs“'!')t!;"58‘,‘“58;"58 are of
sufffefent strerigth both. to eause the horizontal
block 38 t6 beelevatad whign'the valve 85 is opened
and tocause oil or other fliifd o be Toreed out of
the “horizonital “cylinder “22, - Evidenitly, .ofl Te-
turhedto’the valve hotising 19 from the -horiZontal
cylirider 22 will, ‘When! in. Siifficient. amount, flow
baick to the TeServolf T1; throvugh the outlet-80and
the Dipe connection 15, )

"“The pump ‘chamber 110 of the pump 18. is.pro-
vided by a casing 111 ‘having closure heads 412,
H12upon“its opposite ends, . 4As to its.circumier-
enee; said pump ehaniber is’ defined - or bounded
by an internal cylindrical wall L13.which. the cas-
Ing” 111 provides, and as %o its depth, the pump
chanftber 1s defined. or. bounded. by. adjacent flat
surfaces 114, 114 3f the ‘clostire heads | 2, 112,

-'The motor shaft 108 is ‘ounted in-said closure
heads 112,112 6f the pump 18.and extends across
the pump chamber’ 118 in concentrie relation to
the. internal ¢ylindsical. wall 113 of -Said. .puimp
chamber. ““The rotor 109, of said.pump is. fixed
upon” Said inotor shaft 108 to. rotate therewith,
add said votor | 09.has. diameter Iess than that of
Said interhal cylindrical wall of surface 113 of
the ‘pump-chamber. (10, .Ag disclosed,.the rotor
109 consists. of two. separate pieces ‘of .metal.each
of Which Js fixed upon the motor-shaft: 168, and,
theére is.a radial slot (18 between the two separate
Dieces of said rotor. Said radial slot 115 is. per-
pefidicular fo ‘the.moter shaft.and is open-at its
6i.'1té’:r.f1')’61it10h}‘to_fthp bump. chamber (i 8-through-~
Ol&ga't‘he. whole. of.the. circumference of the rotor
109,

-Bach. of the two. separate pieces.of metal. con-
stititing the. Totor. 168 is-Interiorly. eut-away to
provide.a eylindrical slot 446.at either side of the
radial.slot 115 -and eccentric. to:the motor shaft
108, a5 well.as to the -Internal eylindrical wall .or
surface 113 of.the pump chamber 110, ‘The eylin-
drical. slots' 18, 116 face each other.and are in.
alinement, to. fogether constitute: a hollow. eylin-
drical eceentric impeller. of the rotor defined or
boundeéd at its interior by external cylindrical
surfaces. {11, {1 defining or.bounding. the inner
Sides.of the cylindrical slots 116, I-18;:and. defined
or bounded at its. exterior.by.internal eylindrical
surfaees 118, (18 defining or bounding the outer
sides of said cylindrical slots. {16, 116 and:con-
Centric to.said external cylindrieal surfaces 117,
11T,

‘A3 diselosed, the bump' 18.includes three pump.
cylinders 119 spaced at 120 degrees apart. about
the pump casing, although said pump could in-
cliide & different numbet of ¢yliriders, - The pump
chamber 110 1s oben’ to the inner érids of the
pump ¢yHndérs. 119, siig the outer. ends of said
pump cylinders oben to.the otitlets 17 from the
putip. “Each 6f sald outlets 17 15 controlléd in
ordinary or-préferred mannér by & check valve
reg;

“A pump plutger 13} is slidable i edich pump’

10

15

2o

25

30

35

40

45

50

b5

60

65

70

75

cylinder' 118, and-each purip- blunger ‘121 rigidly
ot “integrally supports an: attachment: piece 122,
"The" &ttachment “pieces’ 122 ‘are situated at. tHe
inner ends-of and alined with the pump plungers
124, and as disclosed: edehr attachment piece 122
is'disposed withinthe radial slot 115 to be capable
Of having re'ciprocm‘;c')ry"mov_emen‘t" in said radial
slot. ~ & cross pin’ 128 i the inner. end of each
attathnient piece {22 supports a ‘pair of rollers
i24, (24 situated ‘at-oppogsite sides of ‘the.attdch-
Inent plece. “The rollers 124, 124 upon thie differ-
ent attachmeit pieces; or, more accurately, upon
thecross pins 143 in the attachment pieces, Tie in
the cylindrical slots 16, 118 at the opposite sides
of the radial slot {5, Ag will be clear from Bigs.
Y and 10 of the drawings, the ‘cylindricsl. slots
V18, 118 are 'of equal width and.édch roller 124
is of-diameter to substantially ‘span ‘the Wwidth of
thie cylindrical Slot “within- which ‘located. “Evi-
dentiy, ‘the pump plungers 121 will be reciprocated
it ‘the pump ‘eylinders 119 in résponss to rotaicn
of ‘the rotor 109 and -its eccentric ifpellér, con-
structed and arranged asTereinbefore set forth.

A longitudinal slot 128 in the oiter efd -por-
tion - of ‘each - pump - plunger 121 is. open it its
outer end o the ‘Guter efid-of the punip. pliinger
and merges: at’its inner end i g transverse s10i
2% which extends ouiwardly t6 the side Wall of
said punp plunger. Hach transverss slob %6 is
Inconsiderably spaced rel&tion to the oulter erd
of 'the 'coi‘re‘spoﬁdmg' Pumip plufger g discloséd,
and tive construction and alrrangement are sucli
that" eachr transverse siot is situgted to be .in
communication with the pimip chamiber | 19 dur-
g €ach interval the corresponding pimg. Dlung-
er'i29-is at and- closely -adjacent to the limit of
its ifnermost position in the corresporiding pup
cylinder iy during opsraticn of -fthé'-pu'inp 13
and to be along: the length of “thie wall of said
corresponding bump ¢ylinder, o1t of conimuiiics.
tion-with sgzig Punip chamber 149, at. 41 otaer
times. - o

The infet 73 to “the pump 13 “commiunicstes
with™ thepump- charaber 1{0. -Ag- ealch; pump
plutger gpproaches it ‘Innermost” positios, its
sransverse “siot * 126 will - beconte “open- to saia
pump charber 49, - Limetiately, “oil or” other
fuid Will pass frony he pump chamber nto ‘the
portion-of the corresponding pump cylinder- be=
youd the outer efid of - thie 'GOl‘respo;idi‘r;g pump
plunger. ' Upon ottward movement of each pump
plunger to-extent causing ‘its transverse slot 126
to be-out of “comhmunication “with ‘the “pumip
chatmiber 14§, oil or ‘other ‘fiuid it the portion ‘of
the - corresponding  purap - cylidder - beyond - The
outer “end -of ~thedorresponding - pump” plunger
Will be trapped, anid- apot iurther outward move=
Inent of ‘each pump-piunger; ‘trapped oil-or fuid -
Will b forced past the 001‘résp011d’ihg'-qh'eck‘yalfvj"gé
120 toward the' pive connection 15, The"chelck
valves 120 wiil of course be operative to catse the
outlets ¥1to"be seliled o frony the pump- cylin-
ders {19 while inward strokes of ‘thte puimp plung=
ers” 2§ occur-atid to cause stid-pump ‘cylinders
t0 “Be'-open to- said outlets 11 while" outward
strokes-of said bump ‘plimgeérs- are‘being aceomni-
plishied. o

“To ‘the ‘accomplishiment of the'bending “of -3
piece of material, theoperator Wil ‘press ‘down
upon' the - actuaiing lever 9§ thus -fo-eause: the
valve stem” €3 o be*dépressed - and ‘the vaive 85
to~be situated o disc ontiect the inlet 78 anc ‘the
fluid passageway-§3- from the-outlets 80, "Oil-or
ge uid under pressure from-outlets 1F of the
pumpt (8 will then flow by ‘way of the inlet’ 78,
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the fiuid passageway 83 and the pipe connection
81 to the horizontal cylinder 22 thus to cause the
stubstantially horizontal block 34 and the movable
die 22 to be moved toward the stationary die 30.
Upon completion of bending of the piece of ma-
terial, the operator will release the actuating
lever 89 thus to permit the coil spring 93 to ele~
vate the valve 85 and cause it to be situated to
connect the inlet 18 and the outlet 80. Pressure
of oil or other fluid will then be relieved in the
horizontal cylinder 22, and the coil springs 58
will cause the opposite end portions of the sub-
stantially horizontal block 34 and the movable
die 32 to be moved away from the stationary
die 30. ‘

* What is claimed is:

1. The combination with a cylinder, spaced
apart pistons within said cylinder and a member
to be actuated, of a connecting rod upon each of
said pistons, rocker arms including a rocker arm
adjacent each of sald connecting rods, said
member to be actuated having a working surface
adjacent each of said rocker arms, a pivotal sup-
port for each of said rocker arms, each of said
pivotal supports being situated at an intermediate
portion of its corresponding rocker arm, a leg
of each rocker arm at one side of its pivotal sup-
port -having engagement with a portion of the
connecting rod which is adjacent the rocker arm
at location spaced from the corresponding piston
and a leg of each rocker arm at the opposite side
of its pivotal support having sliding engagement
with a working surface of said member adjacent
said rocker arm, means for causing fluid under
pressure to be applied to said pistons atb loca-
tion within said cylinder and between the pis-
tons, resiliently actuated mechanism and means
for causing pressure of fluid within said cylinder
to be relieved, pressure of fluid under pressure
within said cylinder being adapted to cause said
pistons to have tendency to be moved apart, the
leégs of said rocker arms engaged with said con-
necting rods to have tendency to be moved away
from said cylinder in direction Jongitudinally
thereof and the legs of said rocker arms engaged
with the working surfaces of said member and
said working surfaces to have tendency to be
moved away from said cylinder in direction
transversely thereof against action of the resil-
iently ‘actuated mechanism and said resiliently
actuated mechanism being adapted to cause said
member and the legs of said rocker arms engaged
against the working surfaces of said member to
have tendency to be moved toward said cylinder
in direction transversely thereof, the legs of said
rocker arms engaged with said connecting rods
to have tendency to be moved toward said cylin-

,der in direction longitudinally thereof and said
pistons to have tendency to be moved toward
each other when pressure of fluid within said
cylinder is relieved.

9. The combination with a cylinder, spaced
apart pistons within said cylinder, a movable die
and a stationary die, of & connecting rod upon
each of said pistons, rocker arms including a
rocker arm adjacent each of said connecting rods,
a working surface rigid with said movable die
and adjacent each of said rocker arms, & pivotal
support for each of said rocker arms, each of said
pivotal supports being situated at an intermedi-
ate portion of its corresponding rocker arm, &
leg of each rocker arm at one side of its pivotal
support having engagement with a portion of the
connecting rod which is adjacent the rocker arm
at location spaced from the corresponding piston
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and g leg of each rocker arm af the opposite side
of its pivotal support having sliding engagement
with a working surface rigid with said movable
die and adjacent the rocker arm, means for caus-
ing fluid under pressure to be applied to said pis-
tons at location within said cylinder and be-
tween the pistons, resiliently actuated mecha-
nisms, a flexible operative conection between each
of said resiliently actuated mechanisms and
spaced apart portions of said movable die and
means for causing pressure of fluid within said
cylinder to be relieved, pressure of fluid under
pressure within said cylinder being adapted to
cause said pistons to have tendency to be moved
apart, the legs of said rocker arms engaged with
said connecting rods to have tendency to be moved
away from said cylinder in direction longitudi-

nally thereof and the legs of said rocker arms

engaged with the working surfaces rigid with

said movable die to have tendency to be moved

away from said cylinder in direction transvexsely

thereof against action of the resiliently gctu-

ated mechanisms and said resiliently actuated

mechanisms being adapted to cause spaced apart’
portions of said movable die and the legs of said

rocker arms engaged against the working surfaces

of the movable die to have tendency to be moved

toward said cylinder in direction transversely

thereof, the legs of said rocker arms engaged

with said connecting rods to have tendency to

be moved toward said cylinder in direction longi-

tudinally thereof and said pistons to have tend-

ency to be moved toward each other upon relief

of pressure of fluid within said cylinder.

3. In combination, a frame, a cylinder rigidly
supported upon said frame, spaced apart pistons
within said cylinder, a movable die, a stationary
die, a connecting rod upon each of said pistons,
an operative connection between each of said
connecting rods and said movable die, means for
causing fuid under pressure to be applied to said
pistons at location within said cylinder and be-
tween the pistons to cause said pistons to have
tendency to be moved apart and said connecting
rods to be moved outwardly of said cylinder thus
to cause said movable die to be moved in direc-
tion toward said stationary die, oppositely - dis-
posed stationary guides rigid with said frame, op-
positely disposed movable guides adapted to be
slid along said stationary guidés, means pivotally
connecting said movable die and said movable
guides with each other for relative swinging
movement in & plane extending longitudinally of
the movable die, means for causing pressure of
fluid within said cylinder to be relieved and a
resiliently actuated mechanism urging said mov-
able die in direction away from sald stationary,
die. - - T
4. The combination as specified in claim 3,
means for adjustably limiting the extent to which
fluid under pressure within said cylinder can
cause said movable die to be actuaied ‘in direc-
tion toward said stationary die, and means for
adjustably limiting the extent to which said re-
siliently actuated mechanisms can cause said
movable die to be actuated-in direction away
from said stationary die. o ) .

5. The combination with a cylinder, spaced
apart pistons within said cylinder and a member
to be actuated, of a connecting rod upon each
of said pistons, rocker arms including & rocker
arm adjacent each of said connecting rods, said
member to be actuated having a working sur-
face adjacent each of said rocker arms, & pivotal
support for each of said rocker arms, each of said
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pivotal supports being situated at an intermedi-
ateportion of its corresponding rocker arm, a Jeg
of:each rocker arm at.one side of its pivotal BUp-
bort having sliding engagement .with a. -portion
of theconnecting rod which is.adjacent the.rocker
arm at location spaced from. the corresponding
piston and-a leg of each rocker arm at the op-
posite side of its pivotal support having sliding
engagement with g working surface of said mem-
ber adjacent said rocker arm, means for caus-
ing fluid under bressure to be applied to said
pistons at location within said cylinder and be-
tween the pistons, resiliently actuated mecha-
nism and means for causing pressure of fluid
within said cylinder to be relieved, pressure of
fluid under pressure within said eylinder being
adapted to cause said pistons to have tendency
to be moved apart, the legs of said rocker arms
engaged with said connecting rods to have tend-
ency to be moved away from said cylinder in
direction longitudinally and transversely there-
of and the legs of said rocker arms engaged with
the working surfaces of said member and said
working surfaces to have tendency to be moved
away from said cylinder in direction longitudi-
nally and transversely thereof against action of
the resiliently actuated mechanism and said resil-
iently actuated mechanism being adapted to cause
said member and the legs of said rocker arm en-
gaged against the working surfaces of said mem-
ber to have tendency to be moved toward said
cylinder in direction longitudinally and trans-
versely thereof, the legs of said rocker arms en-
gaged with said connecting rods to have tendency
to be moved toward said cylinder in direction
longitudinally and transversely thereof and said
Distons to have tendency to be moved toward each
other when pressure of fAuid within said cylinder
is relieved.

6. The combination with g cylinder, spaced
apart pistons within said cylinder, a movable
die and a stationary die, of an operative connec-
tion between edch of said pistons and spaced
apart portions of said movable die, means for
causing fluid under pressure to be applied to said
bistons at location within said cylinder and be-
tween the pistons to cause said pistons to be
moved apart and said spaced apart portions of
sald movable die to be actusied in direction to-
ward said stationary die, means for causing pres-
sure of fluid within said cylinder to be relieved,
resiliently actuated mechanism for causing said
spaced apart portions of said movable die to be
actuated in direction awsy from said stationary
die and said pistons to be moved toward each
other upon relief of pressure of fluid within said
cylinder affer actuation of said spaced apart
portions of the movable die in direction toward
the stationary die in response fo pressure of
fluid under pressure within said cylinder, and
means for adjustably limiting the extent to which
fluid under pressure within sald cylinder can
cause said spaced apart portions of said mov-
able die to be actuated in direction toward said
stationary die.

7. The combination with g cylinder, spaced
apart pistons within said cylinder, a movable die
and a stationary die, of a connecting rod upon
each of said pistons, rocker arms adaptied to be
actuated by said connecting rods to cause said
movable die to be actuated, means for causing
fluid under pressure to be applied to said pistons
at location within said cylinder and between the
pistons to cause said pistons to have tendency
10 be moved apart and said connecting rods to

actuate said rocker arms. t6 -vatise said movable
die to be moved in direction toward said sta-
tionary-die; oppos’it‘e’ly:disp‘ose‘d»istationary guides,
oppositely disposed movable guides adapted. to
be slid along said stationary guides, means piv-
otally connecting said movable die and said mov-
able-guides to each other Tor relative swinging

- movement in ‘g plane extending longitudinally of
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the movable" die, “and spaced apart, resiliently
actuated mechanisms for urging said movable die
in direction away from said stationary die.

8. The combination with s cylinder, spaced
apart pistons within said cylinder and a member
to be actuated, of a connecting rod upon each of
said pistons, rocker arms including a rocker
arm adjacent each of said connecting rods, said
member to be actuated having a working surface
adjacent each of said rocker arms, a pivotal
support for each of said rocker arms, each of
said pivotal supports being situated at an inter-
mediate portion of its corresponding rocker arm,
a leg of each rocker arm at one side of its pivotal
support having sliding engagement with a por-
tion of the connecting rod which is adjacent the
rocker arm at location spaced from the corre-
sponding piston and a leg of each rocker arm at
the opposite side of its pivotal support having
sliding engagement with g working surface of
sald member adjacent said rocker arm, means
for causing fluid under bressure to be applied
to said pistons at location within said cylinder
and between the pistons, pressure of fluid under
pbressure within said cylinder being adapted to
cause said member to have tendency to be moved
away from said cylinder, and resiliently actuated
means for causing said merber to have tendency
to be moved toward said cylinder.

9. The combination. as specified in claim 8,

*wherein said resiliently actuated means is con-

stituted as spaced apart, resiliently actuated
mechanisms pivotally connected to said member.

10. In a machine of the character described,
2 movable die, a stationary die, spaced apart
means engageable against said movable die for
urging it toward said stationary die, oppositely
disposed stationary guides, oppositely disposed
movable guides adapted to be slid along said
stationary guides, means pivotally connecting
said movable die and said movable guides with
each other for relative swinging movement in g
plane extending longitudinally of the movable
die, and spaced apart, resiliently actuated mecha-
nisms for urging said movable die in direction
away from said stationary die,

11. The combination with g cylinder, spaced
apart pistons within said cylinder, a movable die
and a stationary die, of a connecting rod upon
each of said pistons, rocker arms adapted to be ;
actuated by said connecting rods to cause said
movable die to be actuated, means for causing
fluid under pressure to be applied to said pistons
at location within said cylinder and - be-
tween the pistons to cause said pistons to have
tendency to be moved apart and said connect-
ing rods to actuate said rocker arms to cause
sald movable die to be moved in direction toward
said stationary die, means for urging said mov-
able die in direction away from said stationary
die, and means for adjustably limiting the ex-
tent to which fluid under bressure within said
cylinder can cause said movable die to be actu-
ated in direction toward said stationary die.

STANLEY E. KEAGLE.
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