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_ This invention relates generally to the shot
peening of axle shafts and more specifically to
& fixture for holding test strips for measuring the
intensity of the shot peening.

It is conventional practice to feed axle shafts
to & shot peening machine by a conveyor system.
In this machine the axle shaft surface is sub-
jected to shot blasts to densify and harden it.
At established intervals a fest fixture that can
be handled like an axle shaft is run through the
machine with test strips secured to it that are
subjected to the same shot blasts as the axle
shafts. An inspeclion of the blasted test strips
enables the operator to determine the effect of
the shot peening on the axle shafts and thus to
Judge the efficiency of the operation.

Usually such a test fixture is made by taking
a conventional axle shaft and machining a series
of surface flats spaced about and along its periph-
ery. Tien test strips of steel are clamped upon
the fixture surface at these flats, usually by ma-
chine serews that must be removed after the shot
blasting operation to remove and inspect the
strips properly and to ready the fixture for an-
other test operation.

This conventional type of fixture has many
disadvantages and usually requires a different
fixture for each different size and type of axle
shaft to be peened. <unsiderable time is required
for the clamping and unclamping of the test
strips as at least four screws must be separately
inserted or removed. The slotted heads of the
clamping serews become so battered during the
shot blast that they must be replaced after each
test. Ofter those screws cannot be removed from
the Axture without a drilling operation. The
exposed raachined filats also become so battered
after constant use of the fixture that the test
strips do not sest properly and the entire fixture
must be replaced.

It is the major object of this invention to pro-
vide a shot peening test fixture whereon the test
strips are clamped in a novel manner.

1t is a further object of this invention to pro-
vide & novel fixture which may be used for testing
the shot peening cffect on axle shafls of various
sizes,

It is a further object of this invention to pro-
vide a shot peening test fixture having novel test
plate clamping device that is applied or released
by manipulation of a single member.

1t is another object of this invention to pro-
vide a novel shot peening test fixture having a
plurality of spaced c¢lamp members adapted to
secure a test strip to the fixture, all of the clamp
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single adjustment member which is protected
during the test operation.

Another object of this invention is to provide
a novel shot peening test fixture having a replace-
able bed plate to which test strips are releasably
secured.

These and other objects will become apparent
as the description proceeds in connection with
the appended claims and the annexed drawings
wherein:

Figure 1 is a partially diagrammatic elevation
illustrating a test fixture made according to a
preferred embodiment of this invention disposed
in shot peening apparatus; )

Figure 2 is an end elevation Hllustrating the
driving rollers of the shot peening apparatus;

Figure 3 is an opposite end elevation illustrat-
ing the idler rollers of the shot peening a.ppa-
ratus;

Figure 4 is an enlarged fragmentary plan view
llustrating a test strip clampea to the test
fixture; : '

Figure 5 Is an elevation partly in section
through the fixture portion of Figure 4 111ust.\'at-
ing clamp details;

Pigure 8 is a section substantially on llne 3—4
of Figure 4 showing the test strip released; and

Figure 7 13 a plan view of the opposite side of
the fixture illustrating the end of the adjust.ing
snrew and its cover.

The specification now proceeds wlth continued
reference to the drawings wherein like reference
numerals designate like parts throughout the
several figures. o

Shot peening apparatus of conventional design
is fllustrated in Figure 1. The work support por-
tion comprises a base 1 having at one end a pair
of motor driven rollers 12 of substantial width
and provided with large V-shaped peripheral
grooves 13. The opposite end of base {[ is pro-
vided with a pair of cooperating cylindrical idler
rollers 14 carried by a bracket I5 having a siot
and bolt adjustment at 16 whereby the height of
the rollers may be varied to locate the axle or
tagt fixture axis truly horizontal during the, shot
peening operation.

A nozzle carrler 17 is disposed above the base
cantered with a vertical plane midway between
the idler and driven roller axes, Carrier I7 is
mounted in a conventional manner (not shown)
for reciprocation parallel to the axes of the roll-
ers. A plurglity of discharge nozzles 18 are pro-
vided on the carrier and each project a stream
of shot toward any object supported by the rollers
on the base.

In conventional operation, an axle shaft to be '
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peened is placed in the shot peening apparatus
with its flange supported by the driving rollers
I2 and its opposite end supported by the idler
rollers 14, The idler rollers are adjusted to a
height that wili place the axis of the axle shaft
in a horizontal plane with its periphery at uni-
form distances from the several nozzles. To test
the effect of theshot peening-operation o fixture
shaped like an axle shaft and carrying a piurality
of test strips may be subjected to the shot peen-
ing process in the same manner as an axle shaft.
The test strips may then be removed from the
fixture and examined in the usual manner.

The test fixture of the invention comprises a

cylindrica! body {9 having at one end a detach-
able disc-like flange 21 secured to it as by a belt
£2. Plange %1 is intarchangeable with other
fianges of different diameters whereby a flange
may be selected to maintain the axes of test fix-
ture shafts of various diameters horizontal.
. A plurality of steel test strips 23 are preferably
mountsd at uhiformly spaced positions along and
about the length of body 19 so as to maintain the
fixture in substantially balanced condition for
easier rotation.

At each location on the body 1% where a test
strip is to be secured, a flat surface 24 is ma-
chined in & plane parallel to the body axis as
fustrated in Flgure 4. At the opposite ends of
each surface 24 are machined parallel surfaces
25 and 2§ that are disposed at right angles to
surface 24, and these parallel surfaces are con-
nected to the periphery of hody {% by inclined
obpositely sloping surfaces 27 and 28 respectively.
A generally oval flat-boftomed recess 29 is formed
in hody 18 benteath fiat surface 24 and each recess
is covered by a flat plate 3| that rests on sur-
face 24 between end surfaces 25 and 26 and is
secured to the body as by screws 32 that extend
through recess 29. Plate 31 provides a test strip
bed. Screws 32 have flat heads which are coun-
tersunk to lie flush with or slightly below the
upper fiat surface of plate 31 as illustrated in
Figure 5. The shanks of screws 32 within recess
29 are cylindrical and smooth for a purpose to be
described.

Within recess 29 is disposed a flat carrier plate
$3 that is formed near adjacent ends with smooth
bores 34 and 35 that interfit slidably with the
shanks of screws 32. Screws 32 therefore serve
as slide guides for carrier 33 as will appear. It is
not necessary that the slide guides for carrier
33 be the same means as that which secures plate
31 over the recess but the double funetion of
screws 82 in the preferred embodiment is very
desirable.

Upstanding rigldly from carrier 33 are four
gcrews 36 that have eylindrical shanks extending
with sliding fit through four cooperating bores
17 in relatively fixed plate 3i. The enlarged flat-
hottomed heads of screws 36 are disposed above
plate 31, preferably all at the same distance above
the fop surface of plate 34.

The test strip 23 is of such size as t0 underlie
the heads of all four screws 36 so that the test
strip may be tightly clamped upon plate 31 by
downward displacement of carrier 33 within re-
cess 29, 'While mombers 36 need not be screws,
they are preferably so.

Opposite recess 29 the side of hody 19 s ma-
chined to provide a flat surface 38 parallel to
plate 31 and formed with a ceniral recess 39.
An adjustment screw 48 having its head 41 in re-
cess 39 has g cylindrical shank passing through
& bore 42 in body I8 and through recess 29 to
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terminate in a reduced end 43 piloted in a hore
44 In the bottom of plate 31. Ecrew 49 is retained
against axial movement during rotation by
means of head 41 and snap ring 40 within recess
26. Within recess 29 adjusting screw 48 is
threaded at 51 and engaged with a threaded bore
in carrier 33 whereby rotation of screw 48 dis-
places the carrier axially of the screw within re-
cess 29. The head &1 of screw 48 is protected
from the shot peening blast by & cover 45 that
swings about a pivot pin 46. The wrench socket
47 in screw head &1 is thereby protected or made
aceessible for the clamping or unclamping opera-
tions by disposition of cover 45.

It is readily apparent that a test strip 23 may
be quickly and securely clamped to plate 31 by
rotation of adjustment screw 48 in a manner
that will move carrier 33 toward the bottom of
recess 29. The heads of clamp members 36 are
simultaneously pulled toward plate 31 thereby
securely and uniformly clamping test strip 23 to
plate 81. A number of test strips may be secured
to or removed from the fixture in a short time.
Although the heads of screws 36 become quickly
mutilated by the shot blasts this is of no con-
sequence since these screws need not be turned
to release the test strip.

Plates 31 glthough partly protected by the
strips 23, will become worn from the shot peening
and eventually may not permit new test strips
to seat properly. Then plates 3§ may easily be
removed from the fixture and replaced by new
ones. The slotted heads of screws 32 are pro-
tected by the test strip. I have therefore pro-
vided a shobt peening test fixture where’n each
test strip is clax ped uniformly at four points by
manipulation of a single member which latter
is protected from the shot blast so that the in-
sertion and removal of test strips is speedily ac-
complished. Much time is saved by the use of
the fixture and its worn parts may be speedily
replaced with new ones thereby eliminating the
continual need for completely new fixtures.

The invention may be embodied in other
specific forms without departing from the spirit
or essential chararieristics thereof. The present
embodiment, is therefore to be ccnsidered in all
respects as illustrative and not restrictive, the
scope of the invention being indicated by the
appended claims rather than by the foregoing de-
scription, and all changes which come within the
meaning and range of equivalency of the claims
are therefore intended to be embraced therein.

What is claimed and desired to be secured by
United States Letters Patent is: ‘

1. A test fixture for determining the effect
upon the surface of a hody of a shot peening
operation wherein successive portions of tae sur-
face of the body are presented for subjection to
shot peening; said fixture comprising a body of
substantially the same size and shape and
adapted to have its surface subjected to shot
peening in substantially the same manner as
the shot peened bodies, the surface of said test
fixture hody having dispersed substantially uni-
formly thereon means defining test strip clamp-
ing stations, each said clamping station having
a test strip bed secured o said body, clamping
means coacting with said bed for helding down s
test strip, and means within said body and ac-
cessible only at the opposite side of said body
for manipulating said clamping means to release
or hold & test strip. -

2. In the test fixture defined in claim 1, an
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operating hezd for said last means recessed iato
sald opposite side of said body, and a removable
cover for said head.

3. In the test fixture defined in claim 1, said
clamping means comprising & plurality of spaced
strip engaging parts and said clamp manipulat-
ing means comprises a single movable control
member.

4. In a test Axture as defined in claim 1, where~
in said clamping means comprises a plurality
of clamp elements extending through and pro-
jecting above the suriace of said bed, a shiftable
mount for said clamp elements below said bed,
and wherein said manipulating means comprises
means for moving said mount for applying and
releasing said clamp elements.

5. In the test fixture defined in claim 4, said
last means comprising s member operatively con-
nected to said mount and mounted in said body
and normally accessible for clamping sdjustment
only from the other side of said body.

6. A test fixture for holding test strips to be
subjected to shot peening, comprising a body
having = recess opening at one side, a plate clos~-
ing said recess, & clamp carrier in sald recess
movable toward and from said plate, clamp ¢le-
ments on said carrier extending slidably through
said plate and having clamping heads above said
plate, and a clamp conirel member mounted on
said body extending from an operating head at
the opposite side of said hody into operative con-
nection with sald carrier within said recess, said
plate being secured to said body by elements with
which said carrier has slide guide connection.

7. A test fixture for holding test strips to be
subjected to shot peening comprising a body hav-
ing a planar surface formed thereon and a recess
opening in the planar surface, a bed plate on said
planar surface overlying said recess, said plate
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having a plurali’y of openings therethrough
spaced sufllciently far apart for a test strip to lie
on said bed plate without overlapping said holes,
clamp elements, extending through said holes in
said plate and raving clamping heads above said
plate, means within said recess controlling axial
moveraent of said clamp elements through said
bed plate holes for moving the clamping heads
toward or from said bed plate, and means for
securing said bed plate to sald test fixture body,
said securing means being flush with the outer
surface of said plate and positioned centrally of
sald clamping elements whereby the outer ends
of said bed plate securing means will lie beneath
the clamped object and be thus protected from
mutilation during the peening operation.

8. A clamping fixture as defined in claim 7,
wherein sald clamp element movement control
means comprises a ¢lamp carrier mounted within
said recess for movement toward and from said
beda plete, and & means for adjusting the position
of said carrier, and whereln the clamp carrier
movement is guided by said bed plate securing
mesans,

CARL E. BARTON.
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