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Stanley. E. Keagle, Minneapolis, Minn. 

Application October 14, 1944; serial No. 558,778. 
(C:53-2) 11 Claims. 

This sirivention has relation to a machine; for 
bending: articles of a great many different valier. 
ties; and preserts a machine including mecha 
nism.acdapted:to be 'operative upon articles to 
cause them to be shaped to any desired configurat 
tions suitable to their interided purposes. The 
word "bending' as employed.hereinisintended. 
irit a broad sense, as including twisting; shaping, 
straightening; etc. 

Airi object of the invention is to provide a ma, 
chie for bending: articles which will be: of novel 
and improved construction; . 

Aš-flirther object is to. provide a. machine of 
the present character' whereini will be incorpo 
rated various improved features and character 
istics of construction, novel, both as individual 
entities of the machine and in combination with 
each other. 
A further object is to provide an article bend 

ing machine which will be a vast improvement 
over machines for accomplishing. the same gen 
eral pulpOSes. 
And a further object is to provide; a machine 

for."bending articles which will incorporate fea 
tares and characteristics of construction as here 
inafter set forth. 
With the above objects in view, as well as 

others: which will, appear as the Specification 
proceeds, the invention comprises the construc 
tion, arrangement and combination. Of parts as 
now to be fully described and as hereinafter to 
be explicitly claimed, it being understood that the 
disclosure therein is merely illustrative and in 
tended in no way in a limiting. Sense, changes in 
details of construction and arrangement of parts 
being permissible so long; as within the spirit of 
the invention and the scope of the claims which 
follow; 

In the accompanying drawings forming a part 
of this specification, 

Fig. 1 is a front elevational view, partially in 
sectionard partially broken away, of a machine 
forbending articles made according to the inven 
tion. 

Fig.2is a detail Sectional view, taken as online 2-2 in Fig.1; 
Fig.: 3 is: a detail sectional view, taken as on 

line-35-3 in Fig. 1; 
Fig.:4 is an enlarged plan view of a valve hous 

irig with valve of the machine as when removed 
from the reinainder.thereof; 

Figs, 5 is a sectional view, of the disclosure of 
Fig.:4, taken online 5-5 in said:Fig. 4; 

Fig. 6-isians end elevational view of the disclos 
sure of:Fig. 5 as it would appear from the right; 
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2, 
Fig. 7 is a detail view disclosing the valve hous 

ing with valvein side elevation, a Support and op 
erating means: for the Valve of said valve hous 
ing, likewise iri side elevation, and also disclosing, 
in section, a fragment of the frame at the front 
of the machine adjacent said valve housing with 
valve; said support and said operating means; 

Fig. 8 is an enlargediend; elevational view of a 
pump of the machine as when removed from the 
remainder thereof; 

Fig.9 is a transverse sectional view of the pump, taken online:93-93in Figi,8; and 
Fig. 10 Sisia:lorigitudinal sectional view of said 

pump; taken online 0-0 in said Figi. 8. 
A frame 52 of the machine:is: adapted to be 

rested uponta:floor.or:other supporting surface, 
and said frame: desirably may enclose an elec 
tric motor 26, a valve hibusing with valve and 
a pump. 8 of said machine. As disclosed, the 
frame;f 5-includes:spaced apart, vertical, parallel 
end walls 9, 19, a top wall 20, and spaced apart, 
substartially vertical, parallel::front and rear 
walls 2; 2:... Also as:disclosed, the electric mo 
tor: 6; the valve housing with valve : it and the 
purp t8 are situated between the end walls. 9, 9 
and thielfort and rear walls 2, 2 and are rested 
upon the floor or surfacesupporting the frame 5. 
Said frame 5 is open at its lower portion. In the 
disclosure as made the : top wall 2 merges 
smoothily into the front, and rear walls 2 , 2i, and 
said:top, front and rearwalls extend between and 
are:rigid with the end walls 9, 9, thus to cause 
the frame to be stably situated in upright position. 
A:horizontal cylinder-22 is rigidly supported, in 

any stritable and convenient; manner, within and 
upon the frame 5 between the ends walls: 9, 9 
and the front and rearwals 2,2,...and said horis 
ZOntals, cylinder:is:a:S:shown:beneath and adja 
cent:to the top wall;20 and in considerably spaced 
relation:to:the electric motor: 6, the valve hous 
ing: with valve: 7; and the pump 8: The hori 
Zontal cylinder: 22 is disposed in perpendicular re 
lation to the end walls 9-9, and as disclosed said 
horizontal" cylinder is 3 spaced at equal distance 
from each-Of-Saitrend Walsis 
Closure heads for the opposite ends of the hori 

Zontal cylinder 22 are denoted 23, 23, and said 
horizontal cylinder includes an: opening 2á. at 
location intermediate its sends for permitting the 
passage of oil or kother:fluid into and out of the 
horizontal, cylindee. , Said opening 24 is desir 
ably situated at the midlength of said:horizontal 
cylinder;22; and the horizontal. cylinder is closed 
save for the opening:24. 
Each of a pair of pistons, snugly 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 pistois 25, 25 will be at oppo 
site sides of the opening 24, as said pistons are 
disclosed in Fig. of the drawings. A connecting 
rod on each piston 25 is represented 26, and the 
connecting rods 26, 26 extend outwardly from 
the pistons 25, 25 and pass, as at 27, through the 
closure heads 23, 23. As shown, the connecting 
rods 26, 26 are of equal length. Said connecting 
rods are slidably disposed in the cylinder closure 
heads, and the outer end of each connecting rod 

0. 

rigidly supports a thrust member 28 situated in 
spaced relation to the adjacent end wall f 9. The 
pistons 25, 25, the connecting rods 26, 26 and the 
thrust members 28, 28 are all in allined relation at 
the longitudinal axis of the horizontal cylinder 
22. 

5 

The front wall 2 of the frame 5 is cut away 
to provide a longitudinal passage 29 extending 
horizontally from end to end of the machine, and 
a horizontal stationary die 30 at the rear of said 
longitudinal passage 29 is rigidly supported, as at 
3, upon a lower portion of the front wall 2. 
The stationary die 30 is situated at location some 
what above the electric motor 6, the valve hous 
ing with valve 7 and the pump 8 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 9, 9 of the 
frame 5. 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 9, 
9 rigidly support, in any suitable and convenient 
manner, oppositely disposed, stationary guide ele 
ments 37, 37, and each of said stationary guide 
elements 3 is constituted as an L-shaped piece 
including a relatively long, vertical leg 38 and a 
comparatively short, horizontal leg 39. The oppo 
site side edges 40, 40 of the vertical leg 38 of each 
stationary guide element 37 are parallel with each 
other and are perpendicular to the horizontal leg 
39 of the corresponding stationary guide element 
3. 

Each of the opposite end portions of the sub 
stantially horizontal block 34 is pivotally con 
nected, as at 4, to oppositely disposed, movable 
guide elements 42, 42, including a movable guide 
element 42 of each set of movable 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 elements 
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 4, in contiguous relation with or closely ad 
jacent relation to the substantially horizontal 
block 34. 
Each movable guide element 42 is as shown a 

flat strip of material and includes a curvilinear 
inner portion 43 overlapping the adjacent end 
portion of the substantially horizontal block 34 
and receiving the connecting means 41, which 
connecting means is situated at the midwidth of 
said substantially horizontal block and at the 
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4. 
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 surfaces 45, 45 of 
the guide portions 44, 44 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 5. 
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 37, 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 
40, 40 of the vertical leg 38 of the stationary guide 
element 37 at the corresponding end of said frame 
5. 
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, 9 of the 
frame for vertical sliding movement, as will be: 
apparent. Said substantially horizontal block 34. 
is disposed in spaced, parallel relation to the hori 
Zontal cylinder 22, between said horizontal cyl 
inder and the stationary die 30... Stated other 
wise, the substantially horizontal block 34 is below 
and suitably Spaced from the horizontal cylinder 
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 
3, 37, so that the machine includes provision 
for relative rocking or Swinging movement be 
tween each of the opposite end portions of said 
substantially horizontal block and the movable 
guide elements 42, 42 at the corresponding end 
of the frame 5. That is to say, the substantially 
horizontal block 34 is nounted 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 go 
Ward the stationary die 30, 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 oil 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 
novelinent. As will be clear from Fig. 1, there 
is a rocker arm 46 adjacent and at the Outer side 
of each thrust member 28. A longer, upper leg 
i8 of each rocker arm 46, above the pivotal con 

midlength of the corresponding movable guide 5 nection 47, rotatably supports a roller 49 engaged 
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agaiastistiae: fiat, outer surface 50 of the thrust, 
meaber 28 at the corresponding end of tae-tinat: 
chineland; a shorter; lower; leg:5 of each; racker: 
arga 46-below: the pivotal connection, 4 rotate. 
ably supports, atroller-52, eagage grrrr-r-, re 
tight of: thes-flat upper-surface:35 adjacent, the 
cGraesponding:end of the substantially:horizontai: 
block34. The rollers 9,49, areas.shown disposed; 
inwardly-of the pivotal: connections: Aland: the: 
rollers 52,522 re-disposed outwardly; of said piv. 10. 
otah connections. Clearly, pressure within the 
hollow-cylinder-22, by reason of oilor other fillicis 
forced intos said hollows cylinder: through the 
operaing: 24-to-location between the pistons .25. 
25, will have tendency toward, causing the-thrust is 
members:28:28ta be moved outwardly, and outs. 
warding Verneate of: said: thrust members: will 
catase, the upper-legs:48: 48 of the rocker arms, 
46:46, also-to-be swung; or moved outwardly; thus. 

gainst...a...iport- 5, 

6. 
arms. 45,65. With, stops; 59:53: upgn: threaded: 
members 60, 60. Outer end portions of: the 
threaded members Soli Gi are: rotatably...mounted 
aad: fixed against longitudinal movement in the; 
endswalls, 9; 19:of the frame 5, and innered 
portions of;said:threaded members: 60, 60: are 
rigidly...connectedias at 6fi Each stop. 59:59 in. 
cludes: a curvilinear; out Wardly facing surface G2. 
adapted to be serigaged; by the inner edge of the 
upper's leg 48:of the rocker arm', 48...at, the core 
respondiing'endii of the: machine,' and "eachistop 
$3,59:also includes assurface-63, adjacent and 

at tie-outer-sidereof; the curvilinear surface: 62: 
situated contiguous-with a sides surface of the 
corresponding rockey' arm. A knurled head. 64 
upon "one-of the threaded members' 60 and disr. 
posed to be accessible-can be manually rotated 
thus to cause bothi threaded naenbers' 60, 60, to 
be rotated. One of the threaded members 60 to cause the lower legs, 5 of said rocker arms 20 has a right thread and the other threaded mem to the swung or moved down Wardly; as well, as inr. 

Wardly: And; evidently, downward: and in Ward: 
movement.:of said lower; legs: 5t: will cause the: 
oppositer erad:portions: of the Substantially:horis. 
Zontali block:34: to be depressed.' 
To: the:end, that the substantially...horizontal 

block 34 ean:be elevated in; response: to resiliently 
actuated mechanisms a pair:-of-sets of resilient 
actuating devices; each denoted:53; are suitably 
and; conveniently fixed as at 54; upon the mova. 30. 
abieigaideieleneats, 42, 42. Of the sets of innovable. 
glide-elemerats. There: is asset: 53 of resilient 
actuatings devices: at each end of the reframe 5. 
More-explicitly, each set 53 of resilient actuating. 
devices includes: a pair of spaced, apart posts: 55, 35. 
eachyrigid or integral with aimovable:guide tele 
ment: 42, and extending upwardly therefrom. 
Each upright;"pest.:55 passes upwardly from sits. 
corresponding:movable guide element through aki. 
opening in the horizontaileg 39 of the stationary. 40 
guide-eleinerat. 3 at the correspondingsend of tiae. 
machine and fixedly supports... as limit: piece 5. 
upon its upper-ead portion; Asashewn, the limit 
pieces. 5-are-nuts:threaded upon the upper-end 
portions of:the: upright: posts 55; Aicoil spring 
58is upon each upright post;55 and, under.com. 
pression between:the-corresponding; limits piece. 
57 and the horizontal leg: 33rat, the correspond, 
ing...ead of the:machineshast potentiah normally 
to surge-the-limit pieces. 57: upwardly, away.from 69. 
said:horizontallegs: 39, thus to; cause the oppo 
site-end:portions of the substantially:horizontal 
block:normally to be situated: at televated posis. 
tion.,,. Thes' coil. Springs:58, 58:58, 58 will becof. 
Sufficient lands: Substantially: egal streagth; to. 
cause the opposite endsportions of said: substaar. 
tially:horizontal block:34 to be-elevated simulta 
negtsly: when pressure in the:horizontal cylinder: 
22 is relieved; after depressing: operation of the 
substantially horizontais block:34-by: oil, or:other. 
fluidsunder-pressure is accomplished. 

Evidently; the extent of upward movement-per 
mitted, theististantially:horizontal; block:34 scan 
be limited by engagement of the upper ends of: 
the-movable guide; elements, 42 with;the lower 
surfaces:of the horizontai: legs 39, or by engage 
meat of the thrust members :28, with-the-cylinder 
closure:heads, 23. But in practicak operation of 
a machiae of the preseat general characterit...is 
desirable; that the extent of upward, movement 
permitted the movable-die becadjustable. In the 
disclosure as made, the extent of upward, moves 
ment of the Substantially, horizontal block. 3, 
aadheace: of...they movable-die, 32, is limited by 

ti5. 
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ber 69 has a left thread. Both stops 59:59 will 
be caused to move inwardly in response to rota 
tion of the knurled head 64 in. One direction, 
and both stops 53.59 will be caused to move out 
Wardly in response to rotation of said knurled 
head54 in opposite direction. Outward adjust 
nerit of the stops 59,59 will of course ibe accom 
plished against resilient action of the coil springs 
58. The extent of upward movement permitted 
the substantially horizontal block 34 will be...in 
creased with inward adjustment of the stops 59, 
59 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 movable dies. 30 and 32, respectively, 
are complemental. Evidently, the extent of 
downward movement permitted the substantially. 
horizontal block,34, and hence the movable die. 
32, will be limited by engagement of the work. 
ing surface 66 against...metal or...material. upon, 
the Working surface: 65.when the metal or mate. 
rial becomes. bent to the full extent dictated by 
the shapes...of said.complemental dies 65 and 66. 
But, in practical operation: it may be desirable. 
that the...-extent... of downward, movement...pers, 
mitted the movable die-be adjustable, 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 upper, legs, 
48. 48 of the rocker arms, 46.46, with..stops. 6.7, 
6. upon threaded-members 68, 68. Outer, end, 
portions of the...threaded members. 68, 68, are 
rotatably...mounted, and fixed against longitudio, 
almoyennent in the end walls, 9, 9 of the frame 
5, and inner end portions of said threaded mem. 

bers 88, 68 carry said stops 67, 67. A knurled. 
head.69 upon each threaded member. 68 and dis 
posed to be accessible can be manually rotated 
thus to...cause the corresponding threaded mem. 
ber. 68. to be rotated. The stops, 67, 67, while 
free...to. move longitudinally... along the threaded 
members 68,68, are fixed as at 0, against turn 
ing movement when said thireaded members 68, 
68 are rotated. Each stop 6T will be caused to, 
in ove in Wardly, in response to rotation of the cor 
responding. kauried head 69 in one direction and 
to move outwardly in responses to... rotation of 
the corresponding knurled headlini: opposite di. 
rection. The extent of downward movement, per 
initted the Substantially horizontal block 34 and 
the movable.die. 32, will be: decreased within engagement of the upper-legs48, 48 of the rocker 75 ward-adjustment of the stops, 61.67 and will be 
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increased with outward adjustment of said stops 
67, 67. . . . . 
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 down Ward 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 3G and 32, would dictate the 
shapes of the bends, metal or material can be 
bent 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 30 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 to accom 
plish a right angular bend, the metal or mate 
rial will have a bend which is less than right 
angular. 
The stops 6, 6 are alined with the horizontal 

cylinder 22 and are situated above and outwardly 
of the stops 59, 59. Evidently, said stops 62, 67, 
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, 67 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 at its oppo 
site end or side portions, said stops 67, 67 will 
be adjusted to be unequally spaced from said 
horizontal cylinder 22. The difference in spacing 
will correspond to the amount of difference be 
tween the magnitudes of the thicknesses at said 
opposite end or side portions of the metal or na 
terial, as will be understood. And, too, the Stops 
67, 67 will be unequally spaced from the hori 
zontal cylinder 22 when it is desired to cause un 
equal bending of the opposite end or side por 
tions of metal or material. Simply stated, the 
stops 67, 67 are adapted to be adjusted to posi 
tions intended to permit accomplishment of the 
bends desired. 
A reservoir for oil or other fluid is as dis 

closed situated within the frame 5 at location 
adjacent the electric motor 6. A pipe connec 
tion 72 leads from a lower portion of the reservoir 
7 to an inlet 73 of the pump 8, and a pipe con 
nection .75 leads to an upper portion of Said res 
ervoir. A pipe connection 76 leads from outlets 
TT of said pump 8 to an inlet 78 of a valve hous 
ing 79 of the valve housing with valve 7, and the 
pipe connection 75 leads from an outlet 80 of said 
valve housing 79. A pipe connection 8 leads 
from an outlet 82 of the valve housing 9 to the 
opening 24 in the horizontal cylinder 22. 
The valve housing 79 includes a fluid passage 

way 83 connecting the inlet 78 with the outlet 82. 
and a controlled fluid passageway 84 for Selec 

0. 

s 

20 

25 

8 
tively connecting the inlet 78 and the fluid pas 
sageway 83 with and disconnecting said inlet 78 
and Said fluid passageway 83 from the outlet 80. 
Mechanism for controlling the fluid 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 78 from said 
Outlet 89 and to be removed from the Valve seat 
86 thus to cause said inlet 8 and the outlet 80 
to be communicatively connected. The valve seat 
88 is at the base of a concavity 87 of the fluid': 
passageway 84 in Surrounding relation to 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 8). 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 87. Said closure 
plug 90 is snugly fitted into an opening 9 in the 
valve housing 79 and is situated in alinement 
with the port 88, at the side of said port adjacent 
the outlet 80. The closure plug 90 consists of 
two pieces of material between which a gasket 
92 is positioned in surrounding relation to the 
valve stem 89. A coil spring 93, situated in the 
fluid passageway 86 and in a pocket 94 of the 
valve housing 79 contiguous with said fluid pas 
sageway 84, is under compression between the 
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bottom wall 95. of said pocket 94 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 

96, and operating means for the valve 85 includes 
a yoke 9 and an actuating lever. 98...The base 99 
of said yoke 9 includes a pocket f of which re 
ceives the outer endportion of the valve stem.89. 
and a coil spring of, 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 actuating lever 98 is pivotally connected, as 
at .92, to a portion of the support 96 situated 
below and in spaced relation to the valve hous 
ing 79, and the outer end portion 03 of said 
actuating lever 98 extends forwardly through an 
elongated slot f84 in a lower portion of the front 
wall 2 of the frame 5 to be conveniently ac 
cessible. Legs 05, 95 of the yoke 9 are pivot 
ally connected, as at 06, to the base 99 of said 
yoke and are pivotally connected, as at 0, to an 
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 63 of the actuating lever 98, 
and depression of the yoke a sufficient distance 
will evidently cause the valve 85 to become seated 
under resilient pressure against the valve Seat 89. 
The coil spring. 93 will cause said valve.85. to be 
moved to open position, as in Fig. 5, immediately 
upon release of the yoke 9. In the disclosure as 
made, the outer end portion 03 of the actuating 
lever .98 is constituted as a pedal for foot opera 
tion. . . . - 

: The pump 8 is of rotary type. The electric 
motor 6 includes a shaft G8 for driving a rotor 
09 of saidpump 8 situated within a pump cham 
ber O of the pump. When said pump 8 is 
operated, oil or other fluid will becaused to be 
drawn into the pump chamber 10 from the 
reservoir T?, through the pipe connection T2 and 
the pump inlet 73, and forced from said pump 
chamber into the valve housing 79, through the 
outlets TT, the pipe connection. T6 and the valve 
housing inlet 78. When the valve 85 is ini open 
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positionoior other fluid forced by the pump will 
flow back to the reservoir if, through the fluid 
passageway 84 and the pipe connection 5. When 
said valve 85 is in closed position, oil or other fluid 
forced by the pump will be driven under pressure 
into the horizontal cylinder 22, through the valve 
housing outlet 82, the pipe connection 81 and the 
opening 24. Return flow of oil or other fluid from 
the horizontal cylinder 22 back to the valve hous 
ing 9 - in the valve 85 is moved to 
open position. Said return flow will be through 
ther outlet” 24,...the pipe, connection 8 and the 
outlet 82, then serving as an inlet, of said valve 
housing 79. The coil springs 58,58, 58.58 are of 
sufficient strength both to cause the horizontai 
block 38 to be elevated when the valve 85 is opened 
and to cause oil or other fluid to be forced out of the horizontal cylinder 22. Evidently, oil re 
turned to the valve housing 79 from the horizontal 
cylinder 22 will, when in sufficient amount, flow 
back to the reservoir if, through the outlet-80 and the pipe connection 75. 
The pump chamber ITO of the pump f8 is pro 

vided by a casing if having...closure heads 412, 
ft2upon its opposite ends. As to its-circumfer 
ence, said pump chamber is defined or bounded 
by an internal cylindrical wall 13 which the cas 
ing if provides, and as to its depth, the pump 
chamber is defined or bounded by adjacent flat 
surfaces if, if 4 of the closure heads 2, 1-2. 
The motor shaft (D8 is mounted in said closure 

heads Tl2, 2 of the pump 8 and extends across 
the pump chamber TG in concentric relation to the internal cylindrical wall 3 of said pump 
chamber. The rotor f09...of said pump is fixed 
upon said motor shaft fo8 to rotate therewith, 
arid said rotor 109 has diameter less than that of 
said internal cylindrical wall or surface i3 of 
the pump chamber.0. As disclosed the rotor 
99 consists of two separate pieces of metal each 
of which is fixed upon the motor-shaft. A 08, and 
there is a radial slot 15 between the two separate 
pieces of said rotor. Said radial slot -5 is per 
pendicular to the motor shaft. and is open-at its 
outer-portion to the pump chamber 10 through 
...the whole of...the circumference of...the rotor 
Each of the two separate pieces of metal con 

stituting the rotor, 109 is interiorly, cut-away to 
provide a cylindrical slot it 6. at either side of the 
radial. slot fit 5 and eccentric to the motor shaft 
fo8, as well as to the internal cylindrical wall.or 
surface TT3 of the pump chamber 10. The cylin 
drical slots fi8, 16 face each other, and are in 
alinement to together constitute a hollow cylin 
drical eccentric impeller of the rotor defined or 
bounded at its interior by external cylindrical 
surfaces. T, IT defining or bounding the inner 
sides of the cylindrical slots - 6, 1-6, and defined 
or bounded at its exterior...by internal cylindrical 
surfaces 8, 18 defining or bounding the outer 
sides of said cylindrical slots 16, it 6 and con 
frie to said external cylindrical surfaces. 7, 
As disclosed, the pump 18-includes three pump cylinders 9 spaced at 120 degrees apart about 

the pump casing, although said pump could in 
clude a different number of cylinders. The pump 
chamber if 0 is open to the inner, ends of the 
pump cylinders. 19, and the outer ends of said 
pump cylinders open to the outlets 77 from the 
pump. Each of said outlets TT is controlled in 

nary or preferred manner by a check valve 20. 
A pump plunger f 2i is slidable in each pump' 
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0 ... 
cylinder f3, and each pump plunger f2 rigidly 
or integrally supports an attachment piece 22. 
The attachment pieces 122 are situated at the 
inher ends of and alined with the pump plungers 
24, and as disclosed each attachment piece f22 

is disposed within the radial slot if 5 to be capable 
of having reciprocatory movement in said radial 
slot. A cross pin 23 in the inner. end of each 
attachment piece f 22 supports a pair of roilers 
24, 24 situated at opposite sides of the attach 
ment pieee. The rollers 24, 24 upon the differ 
ent attachment pieces, or, more accurately, upon 
the cross pins 23 in the attachment pieces, lie in 
the cylindrical slots 6, if 6 at the opposite sides 
of the radial slot 5. As will be clear from Figs. 
9 and 10 of the drawings, the cylindrical slots 
ifs, 6 are of equal width and each roller 24 
is of diameter to substantially span the width of 
the cylindrical slot within which located. Evi dently, the pump plungers 2 will be reciprocated 
in the pump cylinders if 9 in response to rotation 
of the rotor G9 and its eccentric impeller, con 
structed and arranged as hereinbefore set forth. 
A longitudinal sloti 25 in the outer end por 

tion of each pump plunger 2i is open at its 
outer end to the outer end of the pump, plunger 
and merges at its inner, end in a transverse slot 
f26 which extends outwardly to the side wall of 
said pump piunger. Each transverse slot 26 is 
in considerably spaced relation to the outer end 
of the corresponding pump plunger as disclosed, 
and tire construction and arrangement are such 
that each transverse slot is situated to be in 
communication with the pump chamber iG dur ing each interval the corresponding pump, plung 
er 2i is at and closely adjacent to the limit of 
itsinnermost position in the corresponding pump 
cylinder is during operation of the pump 3 
and to be along the length of the wall of said 
corresponding pump cylinder, out of communica 
tion with said pump chamber if), at all other 
times. - 

The inlet F3 to the pump' fi coimmunicates 
with the pump chamber is 6. As each pump 
plunger approaches its innermost position, its 
transverse slot i26 will become open to said 
pump chamber 8. Immediately, oil or other 
fluid will pass from the pump chamber into the portion of the corresponding pump cylinderbe 
yond the outer end of the corresponding pump 
plunger. Upon outward movement of each pump 
plunger to extent causing its transverse slot 26 
to be out of communication with the pump 
chamber if 6, oil or other fluid in the portion of the corresponding pump cylinder beyond the 
outer-end of the corresponding pump, plunger 
will be trapped, arid upon further outward nove 
ment of each pump"plunger, trapped oil or fluid 
will be forced past the corresponding check valve 
26 toward the pipe connection is. The check 
waives 29 wiii of course be operative to cause the 
outlets if to be sealed off from the pump cylin 
ders fig while inward'strokes of the pump plung 
ers. i2 it occur and to cause saidpump cylinders 
to be open to said outlets if while outward strokes' of said pump plungers are being accom 
plished. . . . . . . . . - - - - - - - - - - - - - - - 

To the accomplishment of the bending of a 
piece of material, the operator will press down 
upon the actuating-lever 98thus to cause the 
valve stem es to be depressed and the valve 85 
to be situated to disconnect the inlet 18 and the fluid passageway 83 from the outlet 86, Gilor 
other fluid under pressure from outlets if of the in is will then rowby way of the inlet 18, 
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the fluid passageway 83 and the pipe connection 
8 to the horizontal cylinder 22 thus to cause the 
Substantially horizontal block 34 and the movable 
die 32 to be moved toward the stationary die 30. 
Upon completion of bending of the piece of ma 
terial, the operator will release the actuating 
ever 98 thus to permit the Coil. Spring 93 to ele 
vate the valve 85 and cause it to be situated to 
Connect the inlet 78 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 3. 
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 said 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 at 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 fuid 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 Con 
necting rods to have tendency to be moved away 
from said cylinder in direction longitudinally 
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. 

2. The combination with a 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 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, a 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, sa 
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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12 
and a leg of each rocker arm at 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 
callSe 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 transversely 
thereof against action of the resiliently actu 
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 fiuid 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 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 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 guides, means pivotally 
connecting said movable die and said movable 
guides with each other for relative SWinging 
movement in a 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 said stationary 
die. -- 

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 actuated 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. 

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 a rocker 
arm adjacent each of said connecting rods, said 
member to be actuated having a working sur 
face adjacent each of said rocker arms, a pivotal 
support for each of said rocker arms, each of said 
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pivotal Supports being situated at an intermedi 
ate portion of its corresponding rocker arm, a leg 
of each rocker arm at one side of its pivotal:Sup 
port having sliding engagement. With a portion 
of the connecting rod which is adjacent the rocker 
arm at location Spaced from the corresponditag 
pistOn and a leg of each rocker arm at the op 
posite side of its pivotal support having sliding 
engagement With a Working surface of Said mem 
ber adjacent said rocker arm, means for caus 
ing fluid under pressure 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 cylinder being 
adapted to cause said pistons to have endency 
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 
pistons to have tendency to be moved toward each 
other when pressure of fluid within said cylinder 
is relieved. 

6. The combination with a cylinder, Spaced 
apart pistons within said cylinder, a movable 
die and a stationary die, of an operative connec 
tion between each of said pistons and spaced 
apart portions of said movable die, 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 be 
moved apart and said spaced apart portions of 
said movable die to be actuated 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 away from Said Stationary 
die and said pistons to be moved toward each 
other upon relief of pressure of fluid. Within Said 
cylinder after actuation of said Spaced apart 
portions of the movable die in direction toward 
the stationary die in response to pressure of 
fluid under pressure within said cylinder, and 
means for adjustably limiting the extent to which 
fluid under pressure within said 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 a 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 between the 
pistons to cause said pistons to have tendency 
to be moved apart and said connecting rods to 

(14. 
actuate said rocker arms to cause said movable 
die to be moved in direction toward said sta tionary die, oppositely disposed stationary 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 for relative swinging 
movement in a 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 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 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 a working surface of 
said member adjacent said rocker arm, means 
for causing fluid under pressure to be applied 
to said pistons at location within said cylinder 
and between the pistons, pressure of fluid under 
pressure 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 member 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, 
a 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 a 
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 a 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 
said 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 pressure within said 
cylinder can cause said movable die to be actu 
ated in direction toward said stationary die. 

STANLEY E. KEAGLE. 
(References on following page) 
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