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9 Clzums

The invention relates to. pressure operated
tools.

Portable tools now in common use comprise a
frame equipped with power means, such for ex-
ample as a cylinder and a piston, for the operation

is supported. from a hracket in stuch a manner
that any deflection of or bending in the bracket
by the compression forces during the riveting op-

~ . eration will not vary the normal relationship be-

5

by pressure .of a ram or tool which is: slidably

guided in the frame and a thrust-receiving brack-

et with a devxce such as:a-socket die, for the

punch or an anvil for a riveting tool. In the

operation of these devices, the compression forces ,

of the ram transmitted to the opposed thrust-
receiving bracket, for the socket die when metal
is to be pierced or the anvil when a rivet is to be
‘upset, frequently cause bending in or deflection
of the bracket. This deflection causes the rela-
tionship of the normally coaxial punching tool
‘and the socket to be changed, or angular varia-
tion between the normally parallel opposed com-
pression faces on the tool and the die or anvil,
This results in lack of precision in punching or
irregular upsetting in riveting and frequently re-
sults in injury to the ram. In piercinig holes
where precision is necessary. it -is important -to
maintain parallelism of the opposed compression
faces and the coaxial relation of the punch and

socket or die in order to insure regularity and -

the true or desired axes of the:holes punched
‘in the work, : .

One object of the invention is to provide an
improved tool of this type in which the power op-
erated ram or tool and the coacting thrust-re-
ceiving devices, such as.a socket or anvil, are
rigidly connected by a yoke which is supported at
the end of the thrust-receiving bracket. and sup-
ports the ram at its other end so that any bend-
ing in or deflection of the bracket, produced by
pressure from the ram, will maintain the op-
posed compression faces in normally parallel;, or
the punch and the socket-die in normally coax1a1
relation.

Another object of the invention is to prov1de
a precision yoke-structure which may be used as
an attachment to the frames of power units,

Another object of the invention is to provide
~ a portable punching device in which the punch
and socket-die are conjointly movable by a rigid
yoke so that their compression faces and axial

relation will be maintained notwithstanding any.
deflection of or bending in the thrust-receiving.

yoke-supporting bracket during the punchmg op-
eration.

Another object of the invention is to provide
a pressure operable riveting tool in which . the
. ram and the anvil are supported by a rigid yoke
which is adapted to receive the work and which
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© supporting the bracket 6.
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tween the opposed compressmn faces on the anvil
and the ram.
Other objects of the 1nvent10n w111 a.ppear ‘from

the detailed description.

The invention consists in the several novel fea~
tures hereinafter set forth and-more particularly
defined by claims at the conclusmn hereof

In the drawing:

Fig. 1 is a side elevation of a power: umt
equipped with a device embodying the invention.

Fig. 2 is a perspective, parts being broken away,
of the. supporting bracket which is attached to

“the frame of the power unit and is provided with

an arm for receiving thrust through a socket-die

and the yoke for supporting the ram'from the

thrust-receiving end of the supporting bracket.

' Fig. 3:is a section taken on line 3—3 of Fig, 1.
‘Fig. 4 is a section taken on line 4—4 of Fig. 1.
Fig. 5-1s'a section taken on line 5—5 of Fig. 1.
g 6 is a side elevatlon of a modlﬁed form. of

the invention.

Fig. 7 is a section taken on line -1 of Fig. 6.
The invention is exemplified in a portable unit -
which comprises a casing or frame 10 for power
means, such as a piston (not shown) ‘operable
by compressed air in a cylinder i1 for operating

a stem 12 which is slidably mounted in the frame

10 and adapted to shift a ram 29. | The unit also

comprises a handle (3 and a throttle-lever (4

for manually controlling the .operation .of the

power means for the operation of the stem (2,

all of which may be of any suitable construction.

In Figs. 1 to 5, the unit is exemplified as used for

punching or piercing holes in g plate of meta;l and

‘the ram 29 functions as a punching tool.

A generally C-shaped bracket 16 is adapted to:
extend around or receive the work, such as the
plates to be punched or pierced and comprises an
arm . 162 on the side of the work at which the
power-means is located, and an arm. 16% extended
to the opposite side of the work, the arms being
integrally. connected by the bend between them.
The arm- 162 is provided with a groove 11 for re-
ceiving a flange (8 which is rigid or integral with
the frame 10 and bolts I8 extend through said
flange and an extension on arm (62 of bracket 16
for rigidly attaching said arm to the frame (0'and
The' end of arm (8>
functions as a thrust-receiving member on the
side opposite the power side.



A pair of generally’ C-shaped rigid yokes 2|
are disposed at the opposite sides of the bracket
16, respectively. Each yoke comprises a member
or arm 22 which extends to the end of the thrust-
receiving ‘arm 160 of bracket 16 and a member
or arm 23 which extends to the power or oppo-
site side of the work. The ends of yoke-mem-
bers 22 are rigidly secured by bolts 24 and dowel
pins 25 to the end of arm {6>. The arm 16°thus
functions to support the yokes at the side: oppo-
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force required to pierce the metal the composi-

 tion of which may vary in hardness, is'sometimes -

sufficient to cause the pressure against the end

. of the thrust-receiving arm 16% to bend the brack-:

10

site ‘the gide of the work where the pressure is

applied by the ram 29, from frame 19 at the op-
posite side of the worL A guide block: 27 fits

et 16 between the arm 16" and the arm (6= which

is rigidly secured to the frame 10. When this
bending occurs, the arm 16* would be deflected
so -its compression face 20-will be ‘misaligned or
shifted out of par: allelism with the normal plane
of the compression face on the ram or so it will
not be perpendlcular to the prolongation of the

L normal position of the axis of the ram when the

between. the ends of yoke-members. 23 -and is -

_fixedly secured to said members by rivets 28 .or
" miay be welded thereto. so ‘that the guide ‘block
and the ends of yoke-members 22 will be rig-
idly secured together and the guide block will
be supported throygh the yokes from the thrust-
receiving end of arm 16® of bracket 16. The ram
29:is slidably mounted in the guide block 27 for
movement to and from the thrust-receiving arm

15

ram is supported in the arm 16* of bracket 16 or
in the frame 0. When this bending ocecurs in
niy construetion, the yokes 21, block 27 and the )

 ram 29 will be conjointly sthted or deflected,

20

. -I6b by pressure from the pneumatically operable -

 stem 12 which is slidably mounted in ‘the frame
10. A coil-spring 30 between the guide block 27
and a head 31 -on the ram is adapted to retract
the ‘ram after a pressure- stroke. The ram 29,
‘guided in the block 21 at the power side of the
work, is supported by the yokes 21 - which are
supported from the thrust-receiving end -of the
arm 16%:of bracket 16,  Clearance is prov1ded as
at 32, between the inner sides of yokes 21 and
‘the outer sides of bracket 16, :Clearance is also
provided; as at 33, between the guide block 27
and the adjacent edge of the:bracket 16.

A socket-die-a is Atted on the top face 20 on
the thrust-receiving end of the arm 16 of brack-

_et. 16 and compriseés.a flange o’ which is adapted
An opening a? ex- .

to abut-against said face 20.
tends vertically through the arm [6b for the
punch 29 which passes through the socket: in
the die @ which coacts with the punch to pierce
a p]ate The socket in the die @ and the ram 29,
which “functions. as a punch when used with .a

socket-die, are coaxial and the compression faces
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‘of the punch and the die-a and between the lat- .

' ‘ter and face 28 of arm 16° are paraJlel A char-
scteristic of this construction is that the ram or

tool 29 is supported by the arms 23 of the rigid’
yokes 21 which are fixedly secured to the thrust-

receiving end of the arm [6° of the bracket i6
and the” socket-die is r1g1dly supported by said
end of sa1d ‘thrust-recelving arm, so that when
the pressure exerted by the punch during :a

punching operation.is sufficient to produce a de--

flection in the connhecting bend between the arms
of the bracket {8, the socket-die anhd the punch

will both be shifted together and the normal co--

axial relation .of the punch and ‘the socket in
the die and the parallelism of the compression
faces on.the punch and on the d1e W111 be main-
tained.”

CoIn the use of the unit, ‘it Wl]l he manually
shifted, which may be done by ‘grasping the

handle 13 in one hand and the yokes 21 in the’

-other hand, to position the work between theend
of arm 16 and the ram. The pneumatic device
will then be operated under control of lever {4
+to impart a driving stroke to the ram 29. The
metal will be plerced hetween the ‘compression
faces on the ram and the socket-=die on the end
of the thrust-receiving arm {8, In practice it is
desired to avoid eXcessive weight in the squeezer
yoke- in-its- entirety because of 'the necessity of
manually sh1ft1ng it to ‘and from the work. The
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the parallelism between the compression faces on
the ram, and the socket-die will be maintained
and the axis of the ram will remain perpendicu-
lar to the compression faces on the die and the:
face 20 on arm 6% and coaxially aligned with -
the socket in the die . The ram will not he
subjected to. injurious stesses. and:the  stress of
compression of the metal at the point of piercing

will' be distributed . as desired between: the ‘com-
“pression faces notwithstanding the bending" wh1ch

has occurred in the bracket 18, and premsmn in
the holes in the work will be a.ch1eved

In Figs..6 and 7, the invention:is illustrated S

for use-in upsettmg rivets. . In:this form of ‘the -
invention, the stem 34 of a rivet-sét 85 “fits in
the ‘opening a2 in the thrust- -receiving ‘arm 16,
The set:has a flange which abuts . against the top
face 20 0f the arm 6% The rivet-set is adapted
‘to ‘hold a rivet 36 which will be upset by the ram:
29 and is substituted for the socket-die .@. In
this: modification the compression faces of:the
rivet-set and between the. rivet-set and arm 18°,
and the compression face on the ram or riveting
tool 29 will be conjointly .shifted or deflected to
maintain their normal relationship “when the
compression forces are sufficient. to broduce a
bend in ‘the bracket {6 between its arms, as be—
fore described.

Preferably, dual yokes are prov1ded for sup-
porting the ram from ‘the end of the thrust-re-
ceiving arm to insurs against transverse mmove-
ment of the ram, but it. will be understood that
in soine instances a single -yoke may suffice. }

‘The yoke structure. is adapted ‘to-be atta,ch_ed
to the frame of a portable power unit dand may
be applied to power units as a substxtute for
brackets without-yokes. -

" The ihvention alse exemphﬁes a yoke structure :
which ' is adapted for different work, -such’‘as

-piercing and riveting. The yoke structure is sim- -

ple in construction -and efficient in opera.tmn p
particularly - where, as in aircraft; prec1smn is
required. in the work performed by the tools

The 1nvent10n is not to be understood as re-
stricted to the details set forth, since these may

be modlﬁed ‘within ‘the scope of the appended

claims " without departing from the ‘spirit -and
scope of the invention. - '
Having thus described the mventlon “what I
claim as new and des1re to secure by Letters Pat-
entis:
1. The combination: w1th a pmta,ble frame,
‘power operable means mounted in.and portably

supported by the frame, for opera,tmn -at-one'side

of the work, & portable substantially C-shaped -

" bracket having one of its members ‘connected to

- ing member on the opposite side of the work, ‘of <

75 ‘g portable rigid yoke comprising & member hay-

and supported by the frame ‘and ‘g thrust-receiv-
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ing an end portion to which the vthrus't,-recewmg

member of the bracket:is rigidly secured and a '

member extending to the power side of the work,
and a ram operable by said power means for op-

eration on the work and portably supported by .!

the member of the bracket cn the power side of
the work; the yoke being adapted.to support the

ram for maintaining: normal working: relation-

ship- between the ram-and the thrust-receiving

member of the bracket when pressure  from the‘ :

ram causes deflection in the bracket.

2..The -combination with. a portable frame a
power operable stem mounted for rectilinear slid-
ing movement in-the frame and portably sup-

ported by the frame for operation at one side of .

the work, a portable substantially C-shaped
bracket ha,vmg one of its members connected to
and supported by the frame and.a thrust-receiv-
ing member on the opposite side of: the work; of
a portable rigid yoke comprising s member hav-
ing an end portion-to which the thrust-receiv-
ing member of the bracket is rigidly secured and
a member extending to the. power side of the
work, and a portable ram operable by said power
means for operation on the: work and slidably
supported in the member of the bracket on the
power side of the work, the yoke being-adapted
to support the ram for maintaining normal work-
ing relationship between the ram and the thrust-
recelving member of the bracket when pressure
from the ram causes deflection in the bracket." .
3. The combination with  a ‘portable frame,
power operable means mounted in ‘and portably
supported by the frame for operation -at one side
~of the work, a substantially, C-shaped bracket
formed of a single solid narrow wall with flat
side-faces, having one of its members connected
to and portably supported by the frame and a
thrust-receiving member on' the oposite side of
the work of a. portable yoke, having a pair of
sides in close relationship with: the side-faces of
the bracket, each comprising a member having
an end portion to which is rigidly secured the
thrust-receiving member of the bracket and a
member extending to the power side of the work,
and a portable ram operable by said power means
for operation cn the work and portably support~
ed by the member of the bracket on the power
side of the work, the yoke being adapted to sup-

port the ram for maintaining' normal working 5

relationship between the ram and the thrust-re-

3

pressure from the ram causes: deﬁectmn in the
bracket. .
5. The combination with a- porta.ble fra.me,

“power - operable stem slidably mounted in:and

portably .supported by the frame for operation
at one side of 'the work; a portable substantially
C-shaped bracket formed of a single narrow solid -

.‘wall with stbstantially flat side-faces, having one
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of its members connected to and portably sup-
ported by the frame and a thrust-receiving mem-
ber on the opposite side of the work, of a port-
able rigid yoke having'a pair of sides in'.close
relationship with. the side-faces of the bracket,

each side comprising a. member having an end -.

portion rigidly - secured to the thrust-receiving
member of ‘the bracket and a member extending
to the power side of the work, a block: fixedly
secured between the ends of the bracket-sides on
the power side of the work, a ram slidable in'and
extending through said block and engageable by
sajid stem for operation on the work, the yoke
being adapted to support the stem for maintain- - -
ing normal working relationship between the stem .
and the thrust-receiving member of the bracket -
when pressure from the ram causes deflection in

the bracket, and a spring between the ram and

the block for retracting the ram.

6. The combination with ‘a portable frame,
power operable stem slidably mounted in and
portably supported by the frame for operation at
one side of the work, a portable substantially

C-shaped bracket formed of ‘a single narrow

solid wall with substantiaily flat side faces, hav-

-ing one of its members connected to and port- -

ably supported by the frame and a thrust-receiv-
ing member on the opposite side of the work, of a. .
portable rigid yoke having a pair of sides in- close
relationship with the side-faces of the bracket,
each comprising a member having an end portion.
rigidly secured to the thrust- ~receiving member
of the bracket and a member extending to the

_ power side of the work, a block fixedly secured

ceiving member of the bracket. when pressure

from the ram causes deflection in the bracket.

4. The combination with ‘a portable frame,
power operable stem mounted in and portably
supported by the frame for operation at one side,
of the work, a portable substantially C-shaped
bracket formed of a single narrow $olid wall with
substantially flat side-faces, having one of its

members connected to and portably supported by -

the frame and a thrust-receiving member on the
opposite side of the work, of a portable rigid yoke
having a pair of sides in close relationship with
the side-faces of the bracket, each side compris-

ing a member having an end portion rigidly se-
cured to the thrust-receiving member- of the

bracket and a member extending to the power
side of the work, a block fixedly secured between
the ends of the bracket-sides on the power side
of the work, and a ram slidable in.and extend-
ing through said block and engageable by said
stem for operation on the work, the yoke being
ada.pted to support the ram for maintaining nor-

between the ends of the.bracket-sides at their -
ends on the power side of the work, and a rivet-

5 ing tool slidable in and extending through said

block and operable by said stem for operation on
the work, and an anvil carried by the end of the’
thrust-receiving member of the bracket, the yoke-
being adapted to support the ram for maintain-
ing normal working relation between the ram and
the thrust-receiving member of the bracket when
pressure. from the ram. causes deflection in the
bracket.

7. A unit for attachment to -a portable frame
carrying power means comprising a portable sub-
stantially C-shaped bracket having ‘one of its

" members provided with means for detachably

connecting it to and supporting it from the fr: ame,

and an integral thrust-receiving member on the *

opposite side of the work, a substantially. C-
shaped portable yoke comprising sides in' close
relation to the bracket, each side having a mem-"

" ber with an end portion to which the thrust-

70

.- mal working relationship between the ram and .

* the thrust-receiving member of the bracket when

76

receiving member of the bracket is rigidly ‘se-
cured and -a member extending to the power side
of the bracket, a tool slidably mounted between

‘the ends of the yoke at the power side and s co-

acting. die carried by the end of the member of -
the bracket at the thrust side of the work, the’
yoke being adapted to support the tool for main-~

“taining normal work relationship between the

tool and the die when pressure from the tool
causes deflection in the bracket. :

8. A unit for attachment to a portable frame.
carrying power means comprising a portable sub~
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‘stantmily G—shaped sohd narrow bracket having
one of its members detachably connectable: to

and: adapted to be portably. suppoerted by ithe -

frame, and an integral “thrust-receiving member

" on the opposite side of the work, a substantially -

" C=shaped portable yoke comprising sides in:close

- .relation to the sides of the lbracket; each side
“having a’ member ‘with an -end portion to Whmh

.the thrust-recelving. member of the bracket: is

‘rigidly. secured and a inember extending to the’
power side-of the bracket, o block fixed to-the -
thrust :end-between the yoke sides, a tool slidably .

Gt

10

mounted in the block for operation by the power 5

‘means, a sSpring- between the tool and the bleck

for retractm the tool:and a co-acting die rcar- -

ried by the end of the member of the bracket at

the thrust side of the work, the yoke being adapt—;

ed to “support the tool for maintaining normal
work relationship between the-tool and the die

when:pressure from’ the tool causes deﬁectmn 1n~

: the bracket.
9. A unit attachment to a. port:able frame caz-

- a:ymg power means. comprising a portable. su‘b~

i
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sbantlauy C~shaped- hracket hawng a solrd nar- -
row wall and one of its members detachably con-

_frectable to and adapted to be portably supported.
by the frame, and an integral thrus»—recewmg;
- member -on the opposite side ‘'of the: werk a.sub-

stantially -G-shaped portable ¥yoke - comprising
sides in close relation to the sides of the bracket,
each side having a member with. an end portion

-to which ‘the thrust-receiving member of the

bracket is rigidly secured and @ member extend-
ing to the power side of ‘the bracket,-a block fixed

" to the thrust ends between the yokesides, a rivet-

ing.tool slidably mounted in:the block for opera-

. tion by the power means, & spring-between the’

tool.;and the block for retracting the tool; and.
an -anvil carried by the:-end of the: member, of

~the bracLet at the thrust side of the work; the

20

yoke being adapted to support the tool for main-
taining norimal ‘work relationship between the

‘tool and the anvil. when pressure from the: tool :
_causes deﬂectmn in the bracket.
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