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The present ihvention relates in general o im- -

provements in the art of smoothmg sheet metal
by lightly hammering the same; and relates more
specifically to various improvements in the con-
struction and operation of planishing machines.

The- primary-object of my invention is to pro-
vidé an improved planishing mechamsm for shéet
mietal or the like, which is simple in constriction
and highly effective in Use.

In the airplane manufacturmg industry, it is
necessary to - utilize considérable relatlvely light
sheet metal for the construction of varioug parts
and it'is-also extremely desirable to have the sur-
faces of this sheet metal as smooth and free from
1rregu1ar1t1es as possﬂole Since no suitable me-
chanical means or ‘mechanism for properly
smoothing or planishing such thin sheet: ma-
terial, was heretofore available, it has long been

¢ommon practice to manually:-hammer the sheets

{o-proper smoothness and this procedure besides

being very tedious and costly, frequently did not
result in'a desirably smooth finishéd product and .

often: resulted in waste of valuable sheet stock.
Then too; it requires: a high degree of skill and
sbecial adaptation, for a workman to be able’ to

planish such sheets by hand and with the aid of;
a- hamiier or mallet; and since large quantities’

of sheét metal are required and must be plan~

ished, and only a limited number of individuals

for doing this class of work are available, the

manufacture of airplanes has heretofore been'

se'r‘iously hampered and delayed.

t is' therefore a more specific object of the
present invention fo provide & new and useful’

planishing machine which greatly facilitates the
work of smoothing relatively thin sheet metal or
the like and reduces the skill and dexterity neces-

sary for this type of work thereby enhancing the.

production of airplanesand the like.
Another specific object of this invention is to

provide improved mechanism for enabling rela-
tively unskilled workmen to.quickly and effective-
ly planish sheet metal parts of diverse shapes and

sizes; while eliminating waste of stock.
A further specific object of my invention is to

provide simple and. durable” metal planishing
equipment which can be conveniently operated or,

manipulated’ while the operator is seated, and
which may also be manufactured at moderate
cost and'is highly flexible in its adaptatlons
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thode of conistricting and of manipulating pIan-
ishing machines embodying the invention, may be
had by referring t0' the drawing  dccompanying
and forming & part of this spécification wherein
like réference characters deSIgnate the same' of
similar parts in the various views.

Fig, 1 is'a part séctional perspective v1ew of my
improved sheet metal plamsher portlons theréof
having béen broken away in' oraer to more clearly
reveal normally concealed parts;

F1g 2§ 4 relatlvely dlagrammatlc fragmentary
section faken'through the working zone' of the
machine; and

Fig:, 3 is'a view showing-the applicgtion of the
machme to ﬂanged Work: :

While the invention- has: béen' shown' and de-
scnbed hereln as havmg been embodied ina ped~
estal type of normally stationary planisher hav-'
ing. 4 pneumatlcally actuated hammer and: bemg
especxally adapted to iron or stralghten sheet
meétal parts of diverse shapes, it is not' my desn'e
or ‘intent -to thereby unnecessarlly restrict the'

* scope or ut111ty of the 1mproved features,
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Referrmg to’ the drawmg, the improved: plan~
1sh1ng mdching shown' therein comprises in gen-
éral &' nérmally’ fixed frame or’ support having a’
base 4, g hollow upright column 5 secured to and
rising from the base 4, and an upper arm- or

~bracket’ §' secured to’ the top of the column 5 and’
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Be of any desired. s1z‘e and shape’ dependlng U
"the typé. of work to be performed’ by the' nas’

providing a" support: for. a vertlcally adJJustabIe
pneumatic hammer 1 which has a remprocable
impact elemert 8 operab]e in the working zone
of the machine; a ‘lower support 9 reaching out<
wardly from' the frame column 5 beneath the
br acket 6-and havmg rectllmear guldes 10 there-'
on; an anv11 3 W1th which' the 1mpact element 8
of the hammer T'is coope1 able at the working' Z0ne
and: which'is carrled by a slide 12 freely movable’
along the. guldes lﬂ and mechamsm mounted“
upon the frame for: effectlng convenient” fcot con-’
trol'and actuatlon of the hammer 1.

" The’ normally ﬁxed or statlonaxy frame com' )
prising the base 4 colwmn 5, and bracket 6 may

chihe, but’ shou.ld be of sturdy construction - with

* the several parts formed- hollow" for proper, con-

These and other specific objects’ ahd advan- .

tages-of the invention will be apparent from the-

followmg detailed description.
A clear coriception of ‘the séveral features con-
stituting’ the present improvement, and of the’
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cealment 4nd protection of internal structure and
niechanisms. * The hammer T Whlch dctuates thef

: impact element 8, may also be of anly desired con-=

struction; and- a5 shown: t‘ms hammer is of the
pneumatlc type havmg @ vertlcally ad,]ustable'
cyhnder W1th1n whlch a’ p1ston is rap1dly recip-
rocable! by air-under pressure so’ as ‘to lmpart im&"
puises’ to the impact element’8, in- a well’ known,
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manner. - The impact element 8 which is prefer-

ably removably associated with the hammer 7,
may also be of varied formation dependent upon
the work to be performed, and the same is frue
of the anvil i | which coacts with the hammer ele-
ment 8§ through the intervening sheet metal be-
ing  straightened, The lower support 9 upon
which the anvil |1 is glidable in an approximately
horizontal direction and laterally of the axis of
reciprocation of the hammer piston and element
8, may be made adjustable along the column 5
in any suitable manner as by clamping screws
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the adjacent sheaves 29 and are wrapped shugly
around these two sheaves in opposite directions.
The cable tensioning lever 37 is swingably sus-
pended from & fixed pivot shaft 39, and a tension
adjusting screw 49 coacts with the medial por-
tion of the lever 37 so as to force the idler sheaves

- 30 which are journalled on the shaft 34 against

10

i3; and the slide 12 which detachably supports °

the anvil I, should be freely slidable along the
guideway formed by the guides 10 toward and
away from the working zone. - In order to limit
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this sliding motion of the slide §2, the lower sup- -

port 8 is provided with a side rod (4 disposed’

parallel to the guides {8 and having thereon ad-
justable stop blocks 15 provided with locking
clamps 16, and the slide 12 has an integral finger
or projection I71 which-is movable along the rod
14 between -the adjustable Iimit blocks I5.
.-As shown, the pneumatic hammer T may be
supplied with- air under pressure from a supply
pipe 18 extending upwardly through the hollow
frame column:5, to.a manually controllable pres-
sure -vegulator 13 .and from thence through a
flexible connection 20 to a confrol valve 21. car-
ried by the vertically adjustable cylinder of the
hammer 1, The cylinder of the hammer 7 is pro-
vided on one side with rack ‘teeth 22 with which
a rotary gear 23 is cooperable, and the hammer
control valve 21 has an actuating stem 24 which
is ‘cooperable with a normally fixed. but vertically
adjustable wedge member 25 carried by the upper
bracket 6 of the main frame. This assemblage is
“ obviously such, that when the hammer 71 is raised
from the position shown in Fig, 1, the valve stem
-24 will disengage the wedge member 25 and the
air admission valve 21 will close and thereby stop
the operatlon of the hammer, but when the ham-
mer is subsequently lowered the stem 24 will re-
engage the member 25 to automatically open the
. valve 21 and thereby pldce the hammer 7 in'oper-
ation. In order to permit variation in the time
at. which such stepping and starting of the ham-
mer. operation will be effected, the wedge mem-
ber.25 is vertically adjustable and may be locked
in adjusted. position with the aid of a thumb
screw 26.

Sirice both of the operator’s hands are normally
being. utilized to hold the sheet metal 48" at the
working zone ‘and between the impact element 8
and the anvil 11, and for manipulation of the
pressure regulator 19, it is extremely desirable
that the mechanism for raisihg and lowering the
hammer’'1 be controllable manually but without
necessitating use of the hands, I have therefore
provided a simple and convenient foot operable
device for controlling the positiohing of the hani-
mer, and this control mechanism comprises a

which the gear 23

the adjacent bends of the cables 21, 28.. The up-
per rear sheaves 31 are also idlers or guide
sheaves, and are therefore journalled for rota-

tion upon the shatt 35, but the upper front '

sheaves 32 are fastened to the shaft 36 which is
journalled -for rotation in the bracket 6 and to
is also secured. The upper
forward ends of the: cables 27, 28 are again at-
tached to.and-snugly coact with the adjacent
sheaves- 32 in opposite directions; and this mecha-
nism which is concealed within the hollow frame,

" is obviously so constructed and arranged, that
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by rotating the roller 38 in one direction the

- cables 27, 28 will function to raise the hammer 1,

whereas opposite rotation:-ef the roller 38 -will
result in lowering of the hammer together with -
its impact element 8.

During normal operation of- the impr oved plan-
ishing ‘machine, the operator may be seated on-
a chair in front of the machine within-easy reach
of the pressure regulator 19 and of the working -
zone. Depending upon the type of work it is per-
forming, the pressure regulator {9 should ‘first
be adjusted to the proper working pressure, and
the proper type of impact element-8 and- anvxl
11 should be applied to the hammer T and- slide
12 respectively. - The stop blocks 15 should -also
be adjusted along the rod (4 by manipulation
of the clamp (6, so as to. provide for- proper-ex-
tent of movement of the slide 12 along the guides
10, and the -sheet metal 40" which is-to be

" straightened may then be inserted between the
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pair of reversely movable cables 21, 28 concealed -

within. the frame base 4, column 5, and bracket
6, and coacting with a series of sets of sheaves
29, .30, 31, 32 carried by .short shafts 33, 34, 35,
36 respectively, three of which are mounted in
the adjacent parts of the frame and the other of
which is’ mounted upon the swinging end of a
cable tensiohing lever 31. .

Secured to the lower front shaft 33 to which
the sheaves 29 are also fastened, is a foot operable
roller 38 which is preferably covered with rubber
surfacing for preventing slippage, and the lower
front ends. of the cables 27, 28 are attached to
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impact- element 8.and the anvil (f while the
hammer. T is raised and no air is being delivered
thereto. When the air pressure has been thus
properly regulated and the .other adjustments
have been made, the operator may manipulate
the- roller- 38 with his. foot. s0 as to gradually
lower . the hammer. 1 and.to cause the. impact
element 8 to impinge against the sheet metal 40’
resting upon the anvil i1, The sheet metal 40’
may then be moved in any direction over the
surface of the anvil {1 and this anvil with the
sheet metal resting -thereon together with the
slide 12, may be moved bodily along the -guides
{0 within the limits set:-by the stop blocks. i5
so as .to straighten a-considerable area .of -the
metal disposed within - the Workmg zone, - see
Pig. 3.. -

‘When stralghtemng ﬁat sheets of- metal 40'
which are devoid of- projections or flanges, as
indicated in Fig, 2, the stop blocks 15 may be
set to hold the anvil i1 stationary and in axial
alinement with the impact element 8. The slid-
ing motion of the anvil il is however important
when ‘straightening elengated flanged pieces of
metal 498’ as shown in Fig. 3.- The stop blocks
15 should then be adjusted and fixed so as to
Iimit the sliding motion of the slide (2 to an
extent equal to the width of the anvil {{ which

_is being utilized so that the opposite -edges: of

the anvil may be brought into vertical alinement
with the. axis of the element 8. The width of
the various anvils ([ as well ag the degree of
off-set of the supportmg stems, will vary-in. ac-
cordance with the particular shapes of the work
pieces which are to be straightened, and with the
anvils 1 f thus permitied to'shift-across the work-.
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ing zone, the central portion of the:hammer ele-
ment. may. be caused to strike up to the: very
edges of thé flanged pieces of metal 48’. Since
these-elongated flanged. pieces of metal 4087 are
also slidable longitudinally along the anvils: (t,
they may obviously be straightened. throughout
their entire areas; and such action was not .pos-
sible with prior machines: having fixed. anvils.
These. prior machines moreover ¢ould not-be uti-
lized to straighten work pieces having underslung
flanges ‘as shown in Fig.:3, because. their lower
and inwardly directed flanges would strike the
anvil supports, and the present improved assem-
blage may therefore be utilized to straighten
sheet metal pieces of various shapes and sizes,
with greatest ease and without obstruction.

Due to the fact that the position of the ham-.

mer T may be varied by means of the operator’s
foot, his hands are free at all times for manipu-
lation of the sheet metal 40’ which is being
straightened, and the hammer 7 is automatically
placed into and out of operation with the aid
of the foot operable roller 38. By proper ad-
justment of the screw 49, the tension of the cables
21, 28 may be readily adjusted, so as to insure
positive and rapid movement of the hammer in
either direction, and the:flexible hose 28 for con-
ducting the air from the pressure regulator {8
to the valve 21 eliminates interference with the
up and down movement of the hammer 1. The
operator may also be seated in front of the work-
ing zone within easy reach of all of the adjusting
elements, and the anvil support 8 can be readily
adjusted along the column 5 so as to accommo-
date operators of different sizes.

From the foregoing description it will be ap-
parent that my present invention provides an
improved planishing machine which is extremely
simple, compact and durable in construction, and
which is moreover highly efficient and flexible
in use. The improved planisher can obviously
be readily manipulated so as to greatly facilitate
the planishing of sheet metal parts of various
sizes and shapes, by virtue of the provision of the
laterally adjustable anvil {1, and the air pres-
sure as well as the limits of movement of the
slide 12 can be quickly and readily varied as they
are located within easy reach of the working
zone. By virtue of the fact that the motion trans-
mitting cables 27, 28 and the sheaves with which
they coact, are all concealed within the hollow
portions of the main frame, these parts are not
only protected against tampering, but the opera-
tor is also protected against possible injury. The
automatic actuaticn of the valve 21 by merely
raising and lowering the hammer 7, is also a
safety feature which eliminates waste of -air
when the hammer is not in actual use, and by
adjusting the wedge member 25 the time of actual
operation of the hammer T may be conveniently
yaried. The improved planishing mechanism has
proven highly satisfactory and successful in
actual commercial use, especially in the airplane
manufacturing industry, and the assemblage can
obviously be manufactured at moderate cost and
is most conveniently operable to effectively per-
form its duty. ’
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It should he understood that it is not desired

to limit this invention to the exact details of con~
struction  or to the precise mode of use, herein
shown and described, for various modifications
within the scope of the appended claims may
occur to persons gkilled in the art.

Iclaim:
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frame, a pretumgtic hammer bodily: adjustable
relative o said frame towdrd and away frem
8 working zone, an anvil carried by sdid frame
and being freely slidable transversely across the
axis of said hammer, means carried by said frame
for starting and stopping: the operation 6f said
hamier, and means for effeeting adjustmient of
the hammer to cause said starting and stopping
means to fuhction. ‘ :

2, A planishing machine combrising, a fiXed
frame, a°prieumatic. hammer bodily -adjustable
relative-to said frame- towdrd ahd away from g
working zone, an anvil carried by said frame and
being freely slidable transversely across the axis
of said hammer, means carried by said frame for
starting and stopping the operation of said ham-
mer, and foot operable means confined within said
frame for effecting adjustment of the hammer
to cause said starting and stopping means to
function.

3. A planishing machine comprising, a fixed
frame, a pneumatic hammer movable vertically
upon said frame toward and away from a work-
ing zone and having thereon g starting and stop-
ping valve, an anvil carried by said frame within
said zone, means carried by said frame for ac-
tuating said valve to operate the hammer when
said hammer is moved vertically, and means for
effecting up and down movement of said hammer
relative to the frame. :

4. A planishing machine comprising, a frame,
a fluid pressure actuated hammer bodily movable
upon .said frame toward and away from a work-
ing zone and carrying a fluid control valve, an
anvil carried by said franie and being movable
within said zone transversely of the direction of
movement of said hammer, means carried by said
frame and being cooperable with said valve when-
ever the hammer is moved bodily to start and
stop the operation of said hammer, and remote
control means for moving said hammer.

5. A planishing machine comprising, a frame,
a fluid pressure actuated hammer bodily movable
upon said frame toward and away from g working
zone and carrying a fluid control valve, an anvil
carried by said frame and being movable within
said zone transversely of the direction of move-
ment of said hammer, a wedge member mounted
upon said frame and being cooperable with said
valve whenever the hammer is moved down and
up to start and stop the operation of said hammer,
and foot operable means for moving said ham-
mer toward and away from said zone.

6. A planishing machine comprising, a frame, a
fluid pressure actuated hammer bodily movable
upon said frame toward and away from a work-
ing zone and carrying a fluid control valve, an
anvil carried by said frame and being movable
within said zone, an adjustable member mounted
upon said frame and being cooperable with said
valve to start the operation of said hammer when
the latter is moved toward said zone, and Imeans
for positively bodily moving said hammer toward
said zone.

7. A planishing machine comprising, a frame,
a fluid pressure actuated hammer bodily movable
upon said frame toward and away from a working
zone and carrying a fluid control valve, an anvil
carried by said frame and being movable within
said zone, an adjustable member mounted upon
said frame and being cooperable with said valve
to stop the operation of said hammer when the
latter is moved away from said zone, and means

for ‘positively bodily moving said hammer away - g

1,-A planishing machine comprising, a fixed 75 from said zone,
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8. A planishing machine comprising, a frame,
a hammer bodily movahle upon said frame toward
and away from a working-zone, control means
carried by said hammer for starting and stopping
the same, a member carried by said frame and
being cooperable with said control means to start
or stop the operation of said hammer whenever
the latter is moved toward or away from said
zone, and means for positively bodily moving said
hammer in opposite directions. S

9. A planishing machine comprising, a frame,
a hammer bodily movable upon said frame toward

[4:3
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and away from s working zoné, éontrol means
carried by said hammer for starting and stopping
the ‘'same, a member carried by said frame and
being cooperable with said control means to starg
or stop the operation of said hammer whenever

: the latter is moved toward or away from said
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zone, means for positively bodily moving said
hammer in opposite directions, and an anvil co=
operable with said hammer and being freely mov-
able within said zone transversely of the -direc-
tion of movement of the hammer.

S WENDELL K. BECKWITH.



