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ABSTRACT OF THE DISCLOSURE

The disclosure relates to 2pparatus particulariy suited
and arrangcd for treating and peening the interiqr surface
of a workpiece. A tubular lance device from which peen-
ing shot are ejected is extended along an axial path rela-
tive to the workpiece for both reciprocatory and rotary
motion. The shot are ejected under fluid presiure from a
nozzie located at one end of ihe Iance so that the path
of ejection is normal to the surface of the workpiece being
treated,

" This invention relates to peening apparatus, It is par-
ticularly adapted for peening the m*srnal surfaces of
various components where access is very difficult, but
where it is important to strengthen the internal surfaces.
The peening effect of shot impacting the treated aurface at
relatively high velocity gives an effect similar to cold work-
ing of the metal,

it has bern extremely difficult in the past to provide a
convenieat and logical procedure for reaching internally
of small tubular, cyiindriczl or hollow elements, becaose of
the difficullies of space limitations in the type of article
worked upon, and the necessity of accurately controlling
both the volome or density of the shot used, as well as
the velocity at whicn the shot strikes the surface to be
worked. Further thas this, because of the non-planar
character of the impacted surface to be worked upon, it
has, in the past, beea difficult to obtain adequate uniformity
of working over the eniire range, particuiarly where the
ejected shot often travels over substantially different path
lengths priar 1w the actual impact. Furiher, in the past,
such surfaces were often peened by rotating the work
skoul the peening nozzle, ‘This operation often required
excessive wola™g spee and became completely uneco-
r ymical, particola, 3y whers only a small portion of a Jarge
auticle required peen =g,

‘The apparatus her 10 be dexribed and claimed will set
forth particularly its ute for jwening the internal surfaces
of twbular elemerts or hollow generally cylindrical efe-
ments, such as cylinders, tubing, connectors, ducts, pipes
or the like. In its preferred farm, the peening apparatus
here to be described embod o5 & tubular lance element
having a peening head or nozz’e attached at one end there-
of. The preniog head and th- end of the lance to which it is
attached rre positioned internally of the surface region
which is ¢ ¢ warked upon, The work is preferably car-
ried upon and clamped (0 a support eurface or plate within
which numerous openings are provided and sbout one
large cpening of which the work is generally centered, with
the lance being adapted to be moved in boti a rotary and
a reciprocating path through this large openiigz. The lance
may be supported relative 1o the work-su sport plate so
that when it piotrudes through the large oening therein,
it will be held in & substantially fixed relativnship laterafly
relative to the work. The lance, with the peening nozzle
secvred therelo, is rotated internally of the wock at a
selected rotational sped and simulianeously reciprocated
through a selecte. wmber of cycles or strokes per unit
fime period. The rotation and recipsocation is achieved by
supporting the end portion of the lance reinote from the
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nozzle from & platform, a svitable drive mechanism for
providing rotation, as desired, being included. Normally,
the lance is caipable of being rotated in either a clockwise
or a counterciockwise direction, as conditions dermand.
This is because in many peening operations it is cften
desirable that the peening nozzle and the lance shall each
make some selected number of rotations within a selected
time period following which tue direction of drive and
mfation may be changed, with the peening heed and
the lance turned in the opposite directiog.

‘The support platform is motor driver and mounted upon
or within a standsrd for slidable up 2nd down reciproca-
tion concurrently with lance rotation, Suitable Emit con-
trols of the up and down reciprocatory motion are pro-
vided so that the length of the reciprocating stroke may be
selectively controlled.

In some forms of the apparatus, the lance-drive motor
may be supported directly upon the platform which is
reciprocated. The motor shaft may be hollow, where de-
sired, so that the tubular lence may be fitted tightly there-
in. In this connection the peening shot and Auid are passed
directly ihrough the motor shaft from one side of the mo-
tor shaft from one side of thc motor to the other. Alter-
natively, the motor shaft, if hollow, may connect to the
tubular lance on one side and on the other side, may con-
rect to a flexible feed connection by way of & swivel bear-
ing. The feed connection is adapted to supply reening shot
and fluid (such as air under a aciccicd picasure) throuzh
the unit thereby eventually to discharge the shot and
fluid outwardly through the nozzie to impact the work.

The apparatu. vswally comprises also & suiteble means
for gathering the shot ejected from the nozzle at 8 time
subsequent to its ejection and impact upon ihe work to be
treated. The used shot is thereby recovered and returned
through a suvitable cleaning component for recirculation.
Following this ptan, the cicaned shot is discharged to be
mixed with the applied fluid. such as air, through a suit-
able mixing vaive in order to be reused.

Normally, the connection from the mixiag valve to the
lower end of the lance is by way of a dexible cable 30
that the drive and reciprocating units for tuming and
recipiocating the iance may be driven freely in any de-
sired fashion, The swivel bearing connection already de-
scribed between the flexible supply element and the end
of the lance permits the lance (o rotate freely relative
to the supply connection irrespective of the precise rate of
rotation. Various modifications, of course, mzy be made
within the spirit of what is herein described without de-
parting frcm the spirit and scope of what is considered
new and nove! and which is defined by the claims later
aprended.

‘The invention has been illurtrated in one of its pre-
ferred forms by the accompany.ng drawings wherein:

. FIG. 1 is a 10p plan view of one preferred form of the
mvention;

FIG. 2 is a side elzvational view taken approximately
on the line 2—2 of FIG. 1 looking in the direction of the
Arrows;

FIG. 3 is a fron: elevational view looking at FIG. 1 ap-
proxisimicly on the line 3—3 with the side closure door
in open position;

FIG. 4 is an isometric view showing particularly the
drive and lance movement:

FIG. 5 is an elevational view to show the work holder
means secured to the top closure member through which
the rotary and reciprocating lance is moved; and

FIG. 6 is a view in section showing the peening nozzle
tip and the connection of the tance tube thereto.

Referring now to the drawings, and considering first
the combination of FIGS. 1, 2 and 3, the lance tube 11
is positioned generally centrally of a framework compris-
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ing pairs of side upright members 12 and 13 which con-
nect to each other by a series of cross members 14, 38,
6 and 17, The uprigh. side members amd cross members
collectively an open frame member within which
the lance is supported. A platform 20 is shown approxi-
maately in 8 mid-position along the upright frame. It is
held by side members 21 and 22 for movement vp and
down along a pair of vertically positiored angle biackets
23
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bers 27 and 28 by suitably secured cross-members 2.
Roller members 29, 38, 31 and 32 form end support ele-
ments adapted to rest and roll on the g zide ciements 27,
thereby to move the platiorm, as a whole, up and down.
A bracket 37 extends outwardly from the comer upright
support 13 and is spertured to provide one guide or bear-
ing point( not skown) for the control rod 38. The controf
rod extends upwardly adjacent to the side of the frume.
At its upper crd 39, the rod is secured by a suitable Jink
atlachment to a switch element 48 adapted to comnpect
into a switching unit 41.

A second bracket 43 cxtends outwardly from the plat-
form 20 .nd has an aperture at its outer end through
which the limit switch rod 38 is passed. Collars 45 and
46 are sccured about the limit switch rod 38 and spaced
apart appropriate to establish, as will later become ap-
parent, the stroke length of reciprocation of the lance
member 11 which is caried from the platform.

The platform 20 is adapted to be Leld 10 and moved vp
and down by the connection thereto of suitable drive
cables or V-belts 53 and £2. The drive cables atiach to
one end to the platform and then pass dowpwerdly and
around idler pulleys 53 and 54 which ave carried by su
idler shaft 8 whose ends zre suitably supporied in bear-
ings 57 at opposite frame upright members. The drive
cable 82 also wraps over a pair of drive pulleys 58 and
5% held on a shaft 66 carried in the upper portion of the
frame. The shaft 60, on one side, protrudes outwardly
from the frame and a pulley 52 is secured thereto for
driving purpose: through a cable 64. The cable also wraps
about a pvlley 65 secured at the end of the shafi 66 to
the motor mount and assembly schematically represented
at 67. The motor 67 drives into a gear box assembly 68
which determines the speed of rotation of the driving
shaft 66 for the drive pulley 65.

The motor 67 is capable of being driven either forward
or backward. For this puipose, the already mentioned:
switch element 40 and switch box 41 provide a cont.ol
{nor shown in the drawings), The cable 64 drives the
pulley 63 attached to shafi 68 at a speed proportional
to the rolational speec of the drive puiley 658, This, in
turp, with the shaft 60 being secured in bearings 6% on
the frame, establishes 2n vp and down drive for the piar
form 20, )

Reversal ¢f the platform is eswablished through the
reversal of position of the switch 48 of the switch box 41,
as deiermined by the position of the collars 45 and 46
on the red 38 which are contacted by sfider 72 which is
secured to the V.belt 51, Cushioning of the movement
of the limit switch rod 38 is provided by spring members
7¢ and 71 whose position is established by the Jocating
collar 46 and a second collar 73. So arranged, the plat-
form 16 and the motor 91 carried thereby for tuming
the lance element 11 is adapted to be moved vp and dewn
in a reciprocating path of selectively fixed stroke lengths,
the path length being determined, a¢ above noted, by the
spacing between the collars 45 and 46 to bring about a
reversal of drive of the belts 51 and 52, as described,

At the same time ihat the assembly is being moved wp
and down, the mutor 91 is permitted to 10tate therchy
to drive {hc lar e in either a clockwise or counterclock-
wise directior determined by the direction of motor rota-
tion, The rotor 9% is preferably of the worm-geared type
to drive tee lunce at any desired rate. For one satisfuc-
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fs purely illustrative and noi limiting, Fesning vbot moved .
forward under the influence of a supplied fluid presure
(such 58 compressed air) are supplied by way of the fiex-
ible hose-like connection 97 which connecrs with an ex-
tensicn 58 of the motor shaft through the swivel j ».
The lance I3 may extend directly through the hollow
rotor shaft (not shown) of the motor #1 or the irteri
of the bollow rotor shaft may be formed of hardened
material so thut the shaft itself forms a passageway for
peening shot and fluid to pass therethrough to the lance
11. In cither instance, a swive] connection, such as 99,
is desirable to preclude all possibility of the connection
twisting and accidental shut-off. At tuc same time ths
swivel provides an easy connection .of a very satisfactony
tm. . . . - . F b
The peening shot which are supplied through the con-
necticn 97, are made availcble from a supply 101 fed
down through a valve 102 of any desired character to be
mixed in the mixing chamber 103 into which fluid under
pressure is 2lso supalied by way of the ind’cated conpec
tion 104. Depending upon the pressure adopted and the
opening within the valve 102, the amount of peening shot
fed outwardly from the supply 101 may be determined.
I is often desirable in a peening operation of the chap
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acter herc set forth that the lance tube arnd the nomle.- -
carried thereby shall make a fixed number of revolutions -
in one direction Juring the course of movement up and

down along the reciprocating path taken by the lance rod -

1. A counting mechanisn, conventionally shown at 108, -
provides this index. It also provides that after a count -
of some selected number, current will be fed into the -

counting mechanism to provide a reversal of current into

the drive motor thereby to reverse it. Normally, controls
may also be applied directly elecirically by means of a
panel box 106 having a series of buttons for the on and

?ﬁ control, as welt as the forward and reverse in known
ashion.

So far, in this description, culy indirect mention has

been made of the peening mechanism per se. The par-
ticular peening nozzle is shown in more detail by FIG. 6.

This component in its preferred forry is essentiaily cylin- -

drical in shape and has its ejection partion er throat 108
shaped to follow an optimum shoi cjection peth. The
nozzle per s¢ is formed of extremely hard metal, usually
a tuagsten carbide composition. The nozzle is attachod -
at the upper end of the lznce in approximately the Joca-
tion indicated by FI1G. 5 and shown further by FIG. 4.
The diameler of this nozzle, considering the fact that the
unit ig particolarly adapted for use on internal cylindrical
surfaces, is jost shightly preater than that of the lance
tube 50 that wien shot are forced wpwardly through
the lance tube 11 under the influence of pressvre applied
from a source (not shown), the shot which are within .
the lance tubs 11 will be ejected first upwardly and then,
upon striking the curved portion 109 of the internal wall
of the nozzle, will be redirected along a path (usually .
substantially at a right angle) which is angular relative
10 the axis of the lanve element. With this occizrhig,
shot n:oving upwardlv through the lance tube 11 reach
the nozzle 107 with reasonably high velocity and are
forced outwardly from the nozzle opening 111 in well
known fashion.

It is important that the internul diameter of the lance
tube be just slightly greater than the internial diameter ol
the hase of the nozzle in order that the shot ejected
from the lence aud into the nozzle shall have a generally
free path of movement except as that movement is charged
by the nozzle shaping. :

Wiih ike type of work adapted to peening, shown as

the internel smface 115 of an assumed generally cylin- - -

drical or tEular inner surface characteristics (see FIGS, -
5 and 6) the work is held securely to the top mercber
Fi# and arvonged generally 1o surround an enlarged open-
ioy 119 in the top plate through which the lance pro-

tory opesation this was at 86 r.p.m., although this valve 75 trudes,




then drop gravitationadly onto the upper sorface of the
top member 118,

Some of tiie shot, afier baving been ejected io impact
the internal surface of the work piece 118, retam io the

iugs 126 in the top member 118. However, some shot, if
quite small, may fa’l through the opening 11%, provided
this opening is sufficiently larger than the Iance which
extends thercthrough. In the supply hopper, the used
shot are cleared prior to recirculation. The return to the
supply hopper is schematically ivd:cated +y the gravi-
tationz] drop provided by way of tiw path i23.

Vardcus ways and means may be provided for hoiding
the work to the top member LE8 for actica by the
peening jet. One form of work-hoMer has been sche-
maiically represented pacticularly in FIGS. 1, 3 and §
where the work 115 is rested vpon and held to the top
plats, Clamping members 125 and 126 are rested upon the
top vlate 118 to extend outwardiy fro:n each mde of
the work. The clamp members have foo! wections 127, 128
which are slotted (a5 indicated) and adapted to receive
suimbie fastening bolts 129. The upright sactions of the
clamping clements 125, 126 extend upwerdly from the
support ang Send in 2 substantially L-shaped patters to
turn inwardly ut 32t and 131, Exch inwardly turned
section has an internal edge which is sdapted to fit over
and c¢lamp to the work. These inwardly tumed sect'ons
130, 131 huve laterally and outwardly exterding arms
132, 133 which are adapted ‘0 be bolted together by snit-
able fastening bolts 135, 136 (see particularly FIGS.
1 and 5).

With the work 115 being placed within the holder to
rest upen the upper plate 118, and the holder also held
thereio in loosened position by the bolts 129, the support
members are then moved inwardly along the slotted por-
tions 127 or 128. Tien, with the inwardly tomed sec-
tions 130 or 131 brought into engagement with the work,
the bolts 129 are suitably tightened thereby fo hold the
support member fixedly to the upper plaie. At this time,
the bolis i35 and 136 are also tightened thereby to hold
the upper section of the work tightly to the clamp.

At tinzes, it is desirable to provide an acditional iighten-
ing elemen: adjacent to the work and to fit between the
work and the support on the top member 118, This is
provided by a suitable shim or wedge-like structure con-
venlionaily represented at 137, This shim may be rigid or
resilient, Its main function is to fill the space between the
support and the work, The foregoing is merely illustra-
tive of various ways and means that may be adopted to
hold the work but the above descriled compouent is
easily used and equally reusable thereby adequate for
time saving in introducing new component parts.

The entire assembly may be housed or closed in by
closure doors, as desired. One such closure door is repre-
sented particularly by the door 141 (see FIG. ] for clozed
position) which is adapted to turn about hinges 142 on a
support rod 143 thercby to move from the closed posi-
tion of FIG. 1 to the open position of FIG, 3. The other
sides of the casing likewise n'ay be enclosed as desired.
Further, by reason of the peening action, it is often de-
sirable also to close off the upper scction of the casing
whercin the wook is supported as indicated by FIG. 5.

Various other angd further modifications may be made
as will appear evident from what has been disclosed and
a8 may be fully within the scope and apirit of the claims

hereaficr appended.
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Having now described tbe invention what is claimed is:
1. Peening apparatos for peening the interior surfaces

of & workplece, said apparatus

platform means for supportiny the workpiece, said
plaiform mean: having an opening so located as 1o
mn&aﬂy centrally positioned relative to the

i the workpiece supporied theveby,

a tobular Jance member,

means for supporting the iance member in substen-
tially cantilever fashion so thut the lance extends
substantially alony &n axial path relative to the work-
piece imerior and is proiectable interiorly of the
workplece along the axial path through the platform
opening so as to make ft mwoiedk to controllable
positions interioddy of the workpisoe;

a nozzle slement having its- fnlet wevured to the end
of the lance member which is movable within the
workpiece through s7.id opcning and having its ontlet
directed substantially normal to esch of the axinl
peihs of the lance member movement and to the
}merior of the workpiece supported Ly the plat-
orm,

moter means carricd upon the Iance =ipport wember
and connected for rotationally driviag the lance
member and for providing substantially continuous
power thereto, thereby to estallish its rotation mla-
tive to a supporied workpiece and to tum the se-
cured nozzle at the fres end of the cantilever lonce
member with lance member rotation,

motor means for aiso controlling the reciprocatory
movement of all of the lance support means, the
motor support, the lance and ths sozzle moviment
along the zxial path and the stroke length of move-
ment of the lance and nozzle within the workpiece
through the plaiform opening, and

means to supply peening shot under fluid pressore with-
in the lance member for discharge through the nozzle
during rotation and reciprocaticn, thereby 1o peen
the workpiece interior.

Z. The apparatus clain od in claim 1 wherein the work
support for the workpiecn is apertured to an extent more
than that required for Cie movement of the tubular
lance member thercthrovgh to permit the return of shot
ejected fron, the nozzle for reuse.

3, The apparatus as claimed in claim 1 comprising,
in addition, means for controlling the reciprocatory
movement of the lance support within adjustable limit.

4. The apparatus as claimed in claim 3 comprising, in
addition, means to reverse the direction of drive of
the motor at the end of each reciprocatory path of move-
meat of its support mesns.

5. The apparatus cloimed in claim I comprising, in
a Liion, o flexible means and swivel joint means con-
mwoted to the supported end of the cartilever lance mem-
bee to suppiy peeniag shot and finid under pressvre there-
th.rough for final ejection through the nozzi.,

6. The spparatus as claimed in claim 2 compriging,
ia addition, shot pathering means positioned bencath the
work smpport platform and its apestured region for
suthering used shot for reuse subsequent to ibe shot
reetion from the nozzle toward the supported work-
piece,

7. The apparstus as cleimed in claim § comprising,
1 addition, a rotatable coupling connection betvreen the
fexibie supply means for peening shot and fluid under
pressure to tie supported end of the cantilever type
lance element.

8. The tpparatus as claimed in claim 1 wherein the
lance rotating motor means is provided with a hollow
shaft member and wherein the suplorted end of the lance
member extends through the hollow motor shaft for mak-
ing its connection with the fiexible supply means.

9. The apparatus as claimed in claim 8 comy
in addition, & pluorality of upright fraise members,

means associated with the lance support member and
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the peening nozele carried on the fiee end of the canillever
lance member comprises

a communicating passage between the entrance and

7' .
alwo driven from the molior means for comtrolling
the movement of the lance support means and the
elements carried thereby in reciprocating €ashion,
and

means for reversing the motor direction together with

the direction of rotation of the ance member and
the noxzle carried thereby at the end of each con-

exit ports having & curvature covering an arc of the

' order of 90°, the sid curvature varying from a

nominal corvature at the point of connection of

" the nozzle to the free end of the lance member and

N

trolied len;ih stroke mnovement of the lance and pregressively increasing in enrvature in the direction
nozzle toward the exit port whereby peening shot forced

10. The apparatus claimed in claim $ comprising, ir 54 through the lance member huve minimal velocity
addition, reduction in the curved area of che nozzle and are

a stidable plaiform carried for np and down movement projected outwardly from the nozzle in a direction
within the framework for guiding the same, substantially 90* from the lance axis.
means carried by the platform for rotationally moving References Cited

the lance member, 15
means carried by the platform for guding the zaid UNITED STATES PATENTS

platform in is up and down movement along the 2,045,209 571936 Ridley oo _.__ 7256 X

guide means, and . 2,041,355 5/1936 Koether _.__________ 7253
rieans for determining the length of reciprocating 2,439,032 471948 Almen _ oo ___ 29__90.80

stroke of ihe lance movement. 20 2,900,765 8/195% Blackburn _____.__ 29.-90.80

i]l. The apparatus claimed in claim 16 comprising, in
uddition, a supply container,
means for supplying used shot 10 the contriner, and 13,508
means for feeding cleaned used shot to the lance |
member. 26 RICHARD J. HERBST, Fiimary Examincr
12. The pcening apparatus, claimed in claim 1 whercin

FOREIGN PATENTS
6/1925 Australia,
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