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ABSTRACT OF THE DISCLOSURE

This invention relates to peening apperatus which is
particularly adapted for peening larpe size components,
As a peneral proposition, the component js suitably sup-
ported in any desired fashion and relative motion be-
tween the peening device and the component is achieved
usually by & movement of the peening apparatus about
the component. The peening rig is odapted to be sup-
po-ted for rotativnal movemer. by being supported t:pon
the component and gradually moved thereabout while
shot are cjected against the component from selected
nozzle units.

This invention relates to peening apparatus particularly
adapled for peening large gears or ather components of
large size.

Peening devices, as is well known, incorporate elements
adapted to eject small size shot, usvally in the form of
polished steel balls, at high velocity throngh a nozzle jet
toward the component to be worked upon. The ejected
shot is passed from the jet nozzle under the control of a
driving fuid force which fows through the nozzle jet
structure concurrently with the shot. The shot are sup-
plied into the ejection jet structure from a suitable hopper
or supply source, The shot feed into the jet structure
proper from the hopper enters into a mixing chamber into
which a fluid jet (usually air under relatively high pres-
sure} is also passed. The mixing chamber leads to the
jet nozzle s0 that the shot entering the mixing chamber
from the rear is propelled outwardly by the fluid through
the efection jet nozzle in the direct path along which the
ejection jet nozzle is faced. The flowing fluid stream pass-
ing through the mixing chamber toward the outlet jet
under pressure tends to ¢reate somewhat of a vacuum in
the mixing chamber to draw the shot from the feed hop-
per and thereby supplement the gravity feed normally to
be expected.

This action tends to maintain the mixing chamber con-
tinyally full of shot which are ejected, as above ex-
plained. In this respeet, it is important that the fluid pres-
sure should be held as constant as possible and that the
supply head of the stee! balls be uniform in order that the
shot ejected from the work nozzle under force of the fluid
shall impact the surface of the article 10 be peened with
substantiafly uniform force at all times. The tendency of
tho impacting shot is to compress the immediztely im-
pacted surface and, in so doing, effectively to cold-work
that surface, thereby to strengthen it.

A peening aperation is frequently practiced upon the
teeth of larpe gears following casting or machining in
order to provide somewhat increased strength therein.

According to this invention, a peening ris which carries
the supply of peening steel balls adapted ic be ejected
through the jet nozzle is arranged substantinlly adjacent
to the work to be treated, At the same time that the peen-
ing balls are supplied to the outlet jet, provision is made
for feeding fluid under high pressure also to the jet 1o act
in the fashion already described. The peening rig which
is positioned adjicent 1o the work 1o be treated is ar-
ranged so that relative movement between it and the work
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to be treated is achieved. In & preferred form, the peening
rig is supported adjacent {0 the work, which will bere be
assumed to be the gear having spur teeth of any desired
configuration about its periphery. In some cases, the gear
or other work is adapted (o be rotated relative to the peen-
ing rig, but it will here be assumed that it is asually better
from the manufacturing standpoint and because of the
large size and weight of the gear to turp the ma-
chine relative to the work. If the work ta be hasdled is
to be moved relative to a stationary .nachine, the work
(which, illustratively, as above stated, may be a large
gear) is frequently supported upon a laree turntable and
the peening rig is then brought adjacent to the work,

For either type of operation, B pair of & de Brms ex-
lending outwardly from the rig provide a guioe for the rig
in its positioning relative to the work, Usually, for pur-
poses of rapid alignment, a plucality of spaced Euide
meeans forming a part of the tig extend outwardly there-
from to bear upon the work. These form a two-point
guide and provide stability of location although a third
guide point is established by an additional guide element
extending below the plane of the work which serves 1o
locate the rig as a whole.

The peening rig includes mechanism to provide, if de-
sired, multiple impacting jets which may be nested to
provide additional impact foree, The nested jets are then
moved back and forth at a desired rate of reciprocation
relative to the component to be peened. At the same time
rejative motion is provided between the rig and the com-
ponent whereby the entire periphery of the component
may be traversed by the shot-ejecting elements,

Provisions are made for recavering the shot subsequent
to itz impacting the surface of the component to be
treated. The recovered shot is then returned to a
supply bin or storage hopper where it is cleaned, if neces
sary, and then again supplied to the jet mechanism for
ejeclion again under the fluid pressire action.

Various arrangements may be utilized for carrying out
the aims and objectives of this invention. Each form seeks
to provide a device which is efficient in use, which is easy
and convenient to use, which can be transported between
different locations for its operation and which can be as-
sembled and operated at a reasonable price:

The invention has becn illustrated in two of its pre-
ierred forms by the accompanying drawings, wherein:

FIG. 1 is a schematic plan view of one form of the
apparatus;

FIG. 2 is a side elevation view looking approximately
along the path indicated 2-2 on FIG, 1;

FIG. 3 is a partial sectional view in elevation of the
apparatus of FIG. 1 looking in the direction shown by the
arrows 3-3 on FIG. 1;

FIG. 4 is a front elevational view partially broken
away looking from the plane shown in the direction #-—4
on FIG. 1;

FIG. 5 is approximately an isometric view of the posi-
tion control mechanism for determining the positioning
and tilting of the nozzle jet used in the apparatus shown
by FIGS. I through 4;

FIG. 6 is a to plan view, somewhat similar to FIG, 1,
to show a modification of the FIG, 1 structure;

FIG. 7 is a side elevational view of the modification of
FIG. 6 shown from the direction or FIG. 6 indicated by
the arrows 7--7;

FIG. 8 is a partial sectional view (some parts broken
away) of the apparatus of FIG, & looking in the direc-
tion af the arrows &—8 in approximately the section be-
tween these arrows;

FIG. 9 is n sectional view taken along the line 9—9 of
FIG. 8 looking in the direction of the arrows;

FIG. 10 is & generally isonctric view showing & pre-
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ferred form of moxzle jet raising and lowering comtrol
mechanism; and

FIG. 11 is a view of a nozzle structure with its feed
hopper providing a substantially constznt head of shot to
be ejected therefrom toward the component being treated.

Referring now to the drawings for a further under-
standing of the invention and first to the form shown by
the group of FIGS. 1 through S, the peening rig is gen-
erally contained within a rig housing 11 within which the
peening nozzle jets arc supported. The housing 11 is
formed with support legs I2 that in some instances are
rested unon the schematically represented flooring 13 but
which in many instances are held clear from the floor by
support elements, such as the support roliers 14 and 18,
which are carried from the housing at the onter end of
laterally projecting arms 19 and 20, The arms are adapted
to tura upon the shafts 2 and 22, later to be discussed,
The support rollers 14 and 15 are adapted to rest upon the
upper surface of the article or component to be peened.
This article or component is here represented schematical-
ly and illustratively by the gear 25. It will hereafter be
referred to broadly as & pear. The roflers 14 and 1% are
supported upon the upper face 26 of this gear. Under such
conditions, & complete peening rig housing 11 is sup-
ported with its support legs clear of the floor level, In
these instances, stable positioning of the rig is also achicved
by virtue of a pair of positioning rollers 28 which are
adapted to rest and roll against a guide frame 29 which
is rested wpon the ficoring 13 and which supports the
work (here illusirated as the gear 28) above it by the
supporl standards 30.

This form of the invention, as will be apparent from
what is to follow, provides that the complete peening rig
will be movable to furn around the gec: to be pecned,
with the gear held in the stationary position, The gears
or other components here under consideration are large
and extremely heavy units. They are vsuslly of a type
and size used on tankers, destroyers, spillways, locks, sub-
marines, aircraft carriers and the like. The size may
vary, for instance, from 2 diameter of about 4 feet to as
much as 16 to 18 feet. The gear face width can vary from
a relatively faw inches to wider pears of the order of 4
feet. The gears weigh in some instances as moch as thirty
tons so that it is of great importance and a factor neces-
sary to economy that the apparatus shall faithfully and
efficiently function.

The rollers 14 and 18, and the laterally projecting arms
19 and 28 supporting the rollers, are designed to carry
substantially all the weight of the peening rig and the
mechanism therewith associated. The arms 19 and 20 are
pivotally connected to a pair of guide arms 34 and 38
by the pivot connections 36 and 37. The peint of pivot
connection is movable along ecach guide arm 34 or 35
within the guide slots 38 and 39 1o aid in the final po-
sitioning of rollers 14 and 15. The guide arms 34 and 35
are hinged to brackets 43 and 44 which, in turn, are ap-
propriately secarsd (as by welding) to the main frame
members of the peening rig housing 11 (only schematical-
ly represented for the sake of clarity of overall illustra-
ticn).

Asg can be seen particularly from FIG. 2, each of the
guide arms 34 and 35 has a lower coonterpart. here des-
ignated 34’ ar 35’ for instance, which is secured to a simil-
ar bracket 43’ or 44', as the case may be. The arms are
beneath the laterally projecting 2rms 19 and 20. There is
also a similar laterally prejecting arm 19° or 20° for pro-
viding a lower support. The attachment or hinging of the
laterally projecting arm 19 {or 20) to the guvide arm 34’
(or 35°) is achicved in a fashion similar to that already
expressed for the arms 19 and 34. Spacing betwesn the
outwardly projecting arms 19 and 19” (or 20 and 20°)
is maintained by a pair of spacing brackets 45 and 46,
wiih similar brackeis being provided for the arms on the
opposite side of the rig housing,

The support rollers 14 and 15 are carried upon sup-
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ning and acts as a follower, Considering FIGS. 1 and 2
in particular, it can be seen that a sprocket pear 47 keyed
to the shaft is connected by way of the drive chain 59 to
an upper driving sprocket 81 which is carried on the shaft
52 of & motor and reduction pear combination 53 con-
ventionally shown. The driving motor is preferably of
cither o carefully regulated variety, or a synchromous
motor, since coastant speed is of significant impottance,
Any appropriate gearing meckanism is sdapted 1o rotate
the roller 14. The rollers which carry the weight of the
rig 1f bear frictionally upon the upper surfrce of the
gear surface 26. With roller 14 being a driven element it

‘provides the mecessary gear rotation. The geating is es-

tablished in such a ratio with respect to the motor speed
that the drive from the motor 53 through the bearing and
chain drive to the support shaft 21 and the roller 14
czuses the work or the gear 25 to rotate at the desired
constant speed (usually very slowly) relative to the sta-
tionary rig housing. The support roller 15 also bears
against the upper face 26 of the gear and rotates about
the shaft 22. It is usuaily not a driven roller.

The laterally projecting arms 19 and 2¢ normally carry
a bearing member 57 or 58 at the outer end, A shaft 89 or
60 is firmly supported in the bearing, as indicated, and
each shaft carries at its lower end an idler roller 61 or 62,
The idler rollers 61 and 62 are adapled to fit adjacent to
the inmer face of the work (here illustrated as a gear)
upon which the sapport rollers 14 and 15 are supported,
These idler roliers when rested upon the inner surface 63
of the gear thereby serve as further guide and positioning
elements for the peening apparatus contained within the
rig housing 11 relative to the work to be peened, aithough
they do not carry the weight of the unit.

At this point, it may be emphasized again that the
gear 25 which is bere assumed to be worked upon and
which has the gear teeth, conventionally shown at &7,
on the ouler periphery is wvsually a large and heavy
component,

To be worked upon, the gear is normally and custom-
arily elevated vpon the suppoert standards 30 completely
independently of the peening rig which is at a later time
supported therefrom. When the gear 5 is positioned upon
the support standards 30 and its guideframe 29, the peen-
ing rig housing 11 then can be picked up by any appro-
priate form of hoist or crane (not shown) and carried
or transported laterally until the support roilers 14 and
15 are above the upper flat face 26 of the gear 28 and
the idler rollers 61 and 62 are internally positioned rela-
tive to it. At this time, the positioning rollers 28 which
are carried by the indicated brackets 68 from the support
legs 12 of the rig housing 11 are brought to a position
adjacent to the edge of the guideframe 29. Some slight
modification of the positioning is provided by reason of
the mounting of the laterally projecting arms 19 and 28
being pivotally moved relative to the guide arms _d4, 34’
or 35, 35’, as the case may be.

It is usually also desirable at this point in positioning
the rig housing 11 to adjust the positioning of the pivot
connections 36 and 37 prior to fastening and locking
together the guide arms 34, 34’ or 35, 35 to the laterally
prejecting arms 19 or 20. The tightening of the position
of the pivot connection 36 or 37 is usually established by
arranging the shafts 21 or 22 within the Iaterally project-
ing arms in such fashion that they are radially located
relative to the assumed center 69 of the gear 25. Thus,
the assumed projection of the shaft axes would intersect
at the center of the work to be peened. With the estab-
lished location of the idler rollers 61 and 62 against the
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In this position,
the peening operation can be instituted. In wo doing, the
peening is provided by the ejection of ball shot, usually
in the nature of small steel balls having a dismeter in the
range between about 0.007” and ¢.15", which shot are
then forced from the nozzle jets under the influence of a
fluid stream of relatively high pressure. Various fluid pres-
sures may be used but the usual range is from slightly
above atmospheric to values of the range of 125 psig.,
or more.

The pecning jets are normally of a type wherein the
shot are usually adapted to feed gravitationaily into &
mixing chamber inte which fluid under pressure is sup-
plied. The fluid (usvally air) forces the shot from the
mixing chamber outwardly through a nozzle jet from
which it is projected toward the work fo be peenzd. Vari-
ous forms of nozzle structures may be utilized including
among which is that described in an application for Let-
ters Paient filed by this inventor jointly with Fred K.
Landecker on Apr. 1, 1966; as Ser. No. §39,431; under
the title Peening Nozzle.

While the type of nozzle specifically shown in the said
application last named is desirable, it will be understood
that for the purpose of this disclosure any type of nozzle
and jet having the general characteristics above ouilined
is suitable.

It is important, however, that the cjected shot as
projected through the nozzle jet shall impact the work
(in the assumed instance the spur gear ieeth of the gear
element 25) at approximately the same velocity and wiih
the same shot quantity or de nsity regardless of the por-
tion of the gear being treated. To this end, there is
schematically reoresemed, particularly by FiG. 11, later
to be additionally discussed, a form of nozzle of the
general character set out by the mentioned concurrently
filed application of this inventor. Suffice it at this point
to state that the shot are supplied to a hopper 71 which
has an outlet port 72 le:i-ling into a mixing chamber 73
of the nozzle jet apparatas as a whole. Fluid (from any
desired source) under pressure is introduced into the mix-
ing chamber through the fuid inlet tube 74 which termi-
nates within the mixing chamber and generally just slight-
ly anead of the center of the outlet port 72 from the
hopper. The shot which collects within the mixing cham-
ber generaily flows gravitationally from the hopper and
should preferably hive about the same head regardless
of the position of the nozzle jet so that the rate and
quantity of Aowing shot will be held substantially con-
stant. An outlet port or tube 75 forms the pozzle jet and
is arranged to enler the mixing chamber substantially
axially aligned with the tubular fluid i:let tube 74. The
fluid and shot leave the nozzle jet alony the edge 76 and
impinge upon any objects within their dirct path,

Referring again now to the group of FiGS, I through
4 and pariicultrly to FIGS. 3 and 4, several nozzle jets,
all designated 80, are carried upon & bracket support 81
about which the nozzles as a whole may be pivoted, as
at 82, Each nozzle has a hopper 83 associated therewith,
The ball shot are fod inlo the hopper by any suvitable
feed device, such as the tube 84 which terminates in an
outlet 85 immediately above the hopper. A stream of shot
is fed into the tube element 84 from any desired storage
region, such as the conventionally represented storage
hopper 89, The shot flow out of the siorage hopper
through the feed tubes 84 and inlo the nozzle jet hoppers
83, At the same lime, inlet floid under pressure is sup-
plied through inlet tubes 99 from a source (mot shown)
connected to inlet 91 and supplying the tubes through the
schematically designed inlet valves 92 which control the
fluid quantity and pressure which reaches the jets, The
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are preferably free from threading and are carried in
upper and lower bearing members 101 and 162 respec-
tively. At the top of the sleevs 98, for instance, there is
a closure plate member schematically shown at 196 hav-
ing an internal threading such that if the threaded spindie
within the boots 99 and 100 is rotated, the threading will
catse the plate 106 {(and with it the sleeve 95) to move
up or down depending upon the direction of rotation of
the threaded spindle since the plate 106 is in fixed poai-
tion longitudinally of the spindle. 7 he spindle (not shown)
inside the sleeve 96 and the cove.ing boots 99 and 180°
need not be threaded since the movement up and down s
controlled by the movement of sleeve 98, To achieve this
movement the spindle members 94, as can be seen par-
ticularly from FI1G. 5, a-e attached at their ends to the
slceves 95 and %96 so that with movement of the sleoves
up or down due to rotation of the threaded spindie con-
tanied within the boots 99 und 100 and carried in the
bearings 101 and 102, the spindles 94 which carry the
guide clement and support for ike nozzle jets will likewise
move up and down. The boot coverings 99 and 198, or
99" and 100', are compressed and expanded as the asso-
¢iated sleeves move up and down, The coverings preclude
the dust from the peening operation from collecting in
the threads of the drive spindles and, accordingly, make
the up and down movement easily attained.

An additional bracket 107 is arranged to move with the
sleeve 95. The bracket has a central opening (not shown)
which surrounds & shaft or guide spindle 108 that is ar-
ranged for slidable movement up and down through a
limited range through the puide bearings 109 and 110,
There is positinned cbout the spindle 108 and with cal-
culated spacings a pair of collars 115 and 118, These col-
Iars are spaced apart from each other to control and limit
the up and down movement. Each collar is locked to the
spindle by a suitable set screw so that the spacing of
the collars approximates the transverse width of the gear
face which is 1o be peened. The rotation of the spindles
contained within the boois 99 and 100 causes the sleevss
95 and 96 to move up and down and wilh them the spindle
94 moves similarly to provide the nozzle jets with an up-
ward and downward motion deiermined by the movement
of the bracket relative to the collars 115 and 118.

The threaded spindle supported in the bearings 101 and
102 and carried within the boots 99, 100 is driven in any
desired fashion by way of a drive motor schematically
shown at 117 and driving through B pear reduction 118
to turn through an appropriate belt drive, or the equi-
valent 119, pulley 120 which is keyed 1o the heretofore
identified but not numbered threaded shaft 121. Rota-
tion of the motor in either a clockwise or a counterclock-
wise direction, depending upon the direction of threading
of the threaded shaft 121, determines whether the bracket
107 moves up or down with the shaft rotalion in one
direction or the other. With the bracket moving up, for
instance, upward movement to contact the collar 116
tends to lift the guide spindle 108 and move it upwardly
and through the pivotal connection made at 127 to an arm
128. The conventionally represented switch elermnent 129
will control the motor 117. Followiag the upward move-
ment of the collur 116 the motor circuit is controlled to
change its direction of rotation, in which cvent, the
threaded spindle 121 will then turn in the opposite direc-
tion and the siceve 95 will move downwardly until the
bracket 107 coniacts the coliar 115 to move the swilch
arm downwardly and again reverse the motor. If desired,
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the lever arm 128 may serve to change gearing instead
of to move » revessing switch 128, The desire is merely
that of changing the direction of rotation of the threaded
spindic 129.

The spindle rotation has the effect of moving the sleeves
95 and 96 up and down due to their connection through
the sleeve 94 which, as already indicated, moves freely
about its support shaft. Wiih the movement up and down,
the nozzle jet 88, carried from spindles 94, likewise move
up and down Bcross the face of the gear. Aa the jets
have been shown, they are positioned with the nozzles
aligned in sets of two with each two nozzles tending to
impact substantially a single point. Various other ar;ange-
ments of the jets may be provided. In some instances, it is
desirable to modify the jet arrangement so that with a
group of four, as shown particularly by FIGS, 3 and 4,
all of the jets may be nested to direct the ejected shot
substantially to one main point so that as the jets move
vp and down, the released shot from all jets will strike
substantially a single point on the gear face at any one
time, then to be moved up and down across the gear face
with the gear being turned under the influence of the
driving support roller 14. With the gear being continually
turned relative to the jets, all tooth area of the gear is
finally and appropriately peened.

The shot which are directed toward the work, here
shown in the form of a gear face, after impacting the
face, are pathercd for recirculation. For this purpose,
the side of the rig housing which faces toward the work
would normally be open except for the use of an upper
and lower closing panels 138, 136, While it has not been
shown for the sake of clarity, the ryig housing 11 is nor-
mally formed with supporting braces, particularly side
and corner braces, t0 which suilable sheet metal sides are
secured. In the case of the corners, such supports are
normally long angle iron members or the equivalent to
which the metal paneling can be readily attached. In the
case of the front side of the housing which would nor-
mally be open, the upper panel 135 is preferably attached
by a plurality of fastening balts 137 which pass through a
slotted section 138 on each side of the panel 138, The
upper panel 135 is normally fixed in position because the
drive and follower rollers 14 and 15 are held at a fixed
distance beiow the lalerally projecting arms 19 and 20,
Therefore, it is normally desirable to close the apper poi-
tion of the rig housing to the extent indicated, In order
that there may be a closure, a suitable brush element 139
is secured to the lower edge of the panel 135 with the
brush bristles adapied to span the edge of the pear for
the width of the rig housing 11. The brush and its bristles
with the panel 135 accordingly close off the upper sec-
tion of the rig housing.

Similarly, to close off the bottom section, the panel 136,
which covers the front lower portion of the rig housing, is
likewise held to the corner frame members of the housing
by suitable fastening bolts 140. A slot member 14] is
formed on each side of the lower panel 136 and the
bolts pass thercthrough, permitting the panel section to
be moved up and down io 2 limited extent, depending
upon the width of the work in the form of the pgear 25.
As was the case with the upper surface of the gear, it is
desirab’e also to provide a brush to bear zgainst the lower
gear strface and, similar to the arrangement with respect
to the upper panel 135, a brush member 142 spans the
width of the rig housing 11 and the panel 136 in contact
with the lower surface of the gear 147. With the adjust-
ment of the lower closing panel 136 and the brush, the
complete rig housing may be closed off vertically.

Lateral closure of the rig housing is also important. For
this purpose, vertical rollers or brushes are provided
substantially adjacent to each vertical edge of the front
panel members 135 and 136, These rollers or brushes are
shown at 148 and 149 and extend for a substantial part of
the housing height, They are elongated members extend-
ing in a vertical direction, They are supported in bear-
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ings 158 at their lower end and bearing 151 at thedr apper
end. The rollers or brushes then fit in tighily to roll against
the gear face as the operation continuves. The overall
effect is that the front of the rig housing s closed by
combination of pane]l members which are movable up and
down to bring them substantially adjacent to the top and
bottom of the gear surface except for the fact that the
final closure is made by the brushes and then the lateral
closure js provided by the vertical brushes or rojlers which
are mounted on the bearings ¢xtending ouviwardly from
the edge of the rig housing, as shown. With this arrange-
ment, any shot which may be directed against the gear
face is redirected back into the housing itself after impact,
This redirected shot then falla downwardly through the
housing irto a collector bin 1582 which leads into & mixing
chamber. An irlet gassage <54 is provided through which
fluid (usually #ir) under relatively high pressure is sup-
plied. This air forces the heretofore used shot into an
outlet tube 159 which leads upwardly into the schemat-
ically represented air shot separator 169. The shot after
entering the asir shot separator then pass through a condi-
tioner of any desired type to resnove dirt and the like and
are then passed into the storage hopper 8% from which
it is reused. Various ways of recirculating the used shot
may be utilized and while a pneumatic elevator arrange-
ment is here given by way of the tubular lift 159, this
may or may not be the most workable method for all
installations. In general, any modified feed form may be
instituted.

The drive means provided by the motor %3 and itz re-
duction gearing used for driving the support roller 14 is
started at the commencement of the pesning operation
after the gear is positioned adjacent 1o the rig housing 11,
with the upper and lower panels 138 and 136 moved to
close in over the gear, considering, of course, that the
brushes 139 and 142 are then actually positioned to sweep
the gear top and bottom and brushes 148 and 149 are also
adjzcent to the gear surface. This drive operation rotates
the gear relative to the rig housing. The operation is con-
tinued in this faushion described until the gear turns
through at least 360" and has been pesned completely,
While the gear rotation is progressing the motor for pro-
viding the up and down reciprocation of the jet nozzles
also operates substantially continuously, excepting for the
fact that wilh ¢ach step of movement of the jet nozzles
10 an uppermost or & lowermys: position, the sct collars
115, 116 on the spindle 108 control the switch 129 to
change the direction of mator rotation or to change a
gear setting, as desired, in order that the threaded shaft
121 may turn in one direction or the other and thereby
function, as already explained, to control the nozzle posi-
tion by driving the sleeves 95 up and down.

The structure shown by FIGS. 6, 7, 8 and 9 provides a
slightly modified arrangement, particularly with respect
to the drive and movement of the nozzle jets relative to
the work to be peened. Further provisions are made
whereby the positioning rollers adapted to bear against
the inner face of the gear may be edjusted more readily
to take into account different gear widths. In this respect,
it is ta be understood that the gears are usually of ennular
shape in order to reduce the weight. There usually is a
generally spider-type mounting support extending in-
wardly from the inner rim surface. This provides support-
ing arms for mounting the gear structure upon the drive
or driven shaft, -

Considering now the structure shown by FIGS. 6
through 9, sinilar identification numbers will be vsed
throughout where possible. Making reference first to
FIG. 6, the rig housing 11 contzins the drive mechanism
for moving the nozzle jets up and down transversely of
the gear face. As already explained for the structure of
FIGS, 1 to 4, provision is made by virtue of the drive
roller 14 and follower 15 for turning the peening rig hous-
ing 11 relative to the gear component during the peening
operation. As the invention is illustrated, it is assumed
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port stand or rack 30 having the base guide frame 29
which is adapled to be rested upon the floor, With the
gear supported and lifted into place in any appropriate
manner, as by a crane (not shown} tbe peening rig 11 &s
then also lifted into a position adjacent 1o the gear face
in the manner already explained, The peening rig 11 is
lowered upon the gear until its drive rolle~ 14 and the
follower rotier 15 rest upon the upper sid. >f the gear.
At this time, the inner idler roflers-&) and 62 are moved
to a position generally adjacent to the inner surface 63
of the gcar. Some gears are of different widths than others
and in order to provide a preferred alignmert of the driv-
ing rollers 14 and 15, which are cartied vpon the faterally
projecting arms 19 and 20, it is desirable to provide for
adjusting and positioning the idler rollers 61 and 62. The
positioning of the idler rollers is achieved through a pivot-
ally mounted support block 162 carried on the forward
end of the laterally projecting arms and capable of being
turned relative thereto about the support amd guide
spindles 163. The rollers 61 and 62 in this instance are
held in a bearing mounting 164 at the forward end of each
support block 162 to be capable of rotating in any desired
fashion, :

A biacket member 165 cxtends inwardly from the outer
end of each of the laterally projecting arms 19 and 20.
There is a stud 170 at its outer end throvgh: which a rod
171 is passed. A similar type of stud 372 is positioned
about centrally of the support block 162. The rod 171
passes through each of the studs 170 and 172 and is heid
by coilars 173 and 174 which are brought tightly adjacent
to the studs 178 and 172 in such position that the idler
roller 61 is brought to bear apainst the inner face of the
gear, One outer end of the rod 171 is usually threaded, as
indicated, in order that the collar 174 may be tightened
more readily to the stud and to preclude loosening of the
collar with wear. Further, the tightening arrangement pro-
vides a ready release of the rolier from the jnternal gear
face at times when the peening of each gear is completed
and it is desired to position other work adjacent to the rig
housing. The laterally projecting arms 19 and 20 are
supported, as already discussed in connection with the
preceding figures, to extend from positions outwardly of
the rig housing. The adjacent slots 38 make possible a
movement of the arms in such fashion that the drive shafts
supported thercin are aligned with their axes passing sub-
stantially through the center of the supported gear, This
makes it possible for drive roller 14 to turn the gear with-
out any lateral slippage,

The peening rig comprising 2 multiplicity of jet nozzle
elements 175 is carried upon a framework having two end
support members 176 and 177 connected in any desired
fashion by means of ¢ross members or a cross panel, as
desired. For convenience of illustration, F1G. 10 provides
an arrangement of a plurality of cross members 181 and
182 connected between the end supports 176 and 177
thereby to maintatin a fixed spacing and support. For con-
venience of structural formation, the end support mem-
bers 176 and 177 usually generally square in cross
section although this is not an essentiul feature and they
are clongated as shown more particularly by FIG. 10,
Guide members 18F and 184 are carried in any desired
fashion from the side walls of the rig housing 11 and ex-
tend for a substantial portion between the top and bottom
of the housing. Roller members 135 are carried upon
shafts 186 extending outwardiy from the 10p and bottom
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regions of the end supports 176 and 177, The axis of each 75

mounted in a bearing 193 at one side of the rig housing
11 and the other end mounted in 8 bearing 194. The shaft
192 which connects through the bearing 194 leads into the
schematically represented pear box amd motor combina- -
tion 195 carried upon a support plate 196 extending out-
wardly and latetally from the rig housing. The upper
shafts 192* are follower shafis and are held in bearipgs
(not shown) similar to bearings 193. The drive provided
through the molor and gear box 195 turns the lower drive
shaft 192 and with it the lower pulley members 189 keyed
thercto and constituting the driving medium for the
belt 187,

It is usually desirable to provide the belt 187 a3 a gen-
erally V-shaped member fitting tightly into the pulley
groove and thence over the upper pulley for driving pur-
poses. One flat side of the V-shaped belt 187 is supported
and clamped adjacent to bracket plates 197 and 198 to
provide the jet nozzle driving effect. There is & recessed
plate member 199 on the opposite side of the belt from
the tracket plates 197 or 198. A U-shaped conoector 205
is wrapped around each recessed plate 199 and extends
through holes in the bracket plates 197. Each U-shaped
connector is preferably threaded at its outer ends and
after wrapping around the recessed plates 199 and the
belt, the U-shaped connector is tightened about the com-
bination by a fastening nut 206, or the equivaient, there-
by to clamp the bracket platss tightly to the belt. Ac-
cordingly, any movement of the belt in an up or down
direction carries with it each of the bracket plates 197,
198. A connecting arm 207 extends outwardly from each
bracket plate and is secured in any desired fashion to
one of the end supports 176 or 177 thereby to move the
end supporis up and down with any movement of the
V-shaped belt resulting from rotation of the driving
pulleys 187, The end supports 176, 177 and the connect-
ing cross members 182 form the assembly into & frame
adapted to bold and position a plurality of nozzle jets.
The nozzle jets are supported in a maoner generaly
similar 1o the support provided by the slecve members
95 and 96 as shown particularly by FIGS. 3 and 4. Any
number of nozzle jets may be carried upon the support
frame.

For the purpose of providing a source of peening shot
10 be dirccted toward any gear element held and sup-
ported relative to the peening rig housing 11 (conven-
tionally represented by FIG, 9) a plurality of such nozzle
Jets are held by the cross members 181 or 182. For con-
verience of illustration in FIG. 9, the jets have been
shown laterally spaced and separate but it is to be under-
stood that the nozzle jets may be pointed inwardly, and
arranged displaced from cach other or in vertical align-
ment, as desired. The structur~ described provides a
conventional means for mounting two nozzle jets on the
lower cross member 181 and two additional nozzle jets
on the upper cross niember J82. As shown by FIGS. 8
and 9, the jets all appear to be pointed in the same di-
rection but this again is merely for convenience in show-
ing. Any suitable support may be provided for fhe nozzle
jets which illustratively may be of the general type alresdy
described and shown more padicularly by FIG. 11. It is
convenjent, however, to provide a bracket 208 which
may connect to the nozzle jet hopper 71 for holding it.
The bracket Is securely positioned in a collar and clamp
assembly 209 and held tightly to the cross member 181
A similar construction may be used for the upper nozle
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joiz. As was explained by reference already made to the
nozzie jet consiruction, air or finid under pressure may
introduced into the nozrle jet by way of an inlet tube
218 leading into the mixing chamber such as that shown
at 73 on FIG. 11, The shot for peening are introdoced
into the hopper 71 and cjected through the opening or
orifice 76 of the nozzle Jet 78,

Foliowing the peening ~peration, the used shot fall by
gravity into a collecting bin 216 having sloping sides and
leading into a small mixing chamber 217, As in the
previously discussed modification, air under pressure is
supplied by way of the inlet tube 218 thereby to force
any shot that may be collected in the mixing chember 217
upwardly through the hydrautic elevator tube 219, The
tube 219 leads info an upper supply bin 220,

As was the case with the previously discussed modifica-
tion, the shot after impacting the gear in the peening rig
and being returned must be precluded from being forced
outward at any other point than the collecting bin 216
and, further, provision must be made, as in the previously
discussed modification, for avoiding any escape of dust or
dirt resulting from the operation, To this end, the upper
brush 221 is mounted in substantially the same fashion
23 already described with respect to FIG. 3. The lower
brush 222 is supported from a brush support plate 223
extending upwardly from the collecting bin 226. This
forward extension 223 is adjustable up and down by a
slotted connection fastened by the pin 224. A pair of
vertical rollers 229 is supported at either end from the
upper surface of the peening rig and from the lower
bracket member 230. The rollers (see FIGS. § and 8)
Test against the gear surface and form a partial closure
member for the peening rig housing. Kowever, because
of working with the gaar teeth, at times complete closure
from dust is not obtained by the rollers alone. To aid
in the matter, baffle elements 231 extend outwardly from
the wall of the peening rig to contact the gear surface,
These baffle elements are adjustable in and out by means
of the indicated turnbuckle element shown at 232 there-
by to turn the elements about the fastening point to the
wall of the housing until they contact the gear surface.
These elements vsually extend from the top of the hous-
ing 11 to the top of the collecting bin 216. The collect-
ing bin 216 exiends outwardly from the sides of the
peening rig, as indicated particularly by its side walis
234 (see FIG. 9) in order to accommodate the baffla,
For this reason, and in order to avoid open spazcs, the
upwardly extending and movable front wall of the hous-
ing bends to form the brush support 223 and then to form
the forward section 235 which is adjustable up and
down in the same fashion as the adjustable forward wall
element 136 in FIG. 3. The shot, after having been
forced up from the mixing chamber 217 by air pressure
at the iniet 218 enters the upper supply bin 220, The
shot are at this point usually accompanied by some dirt
which is then carried npwardly into the porous bag mem-
ber 236 through which the air from the tube 219 i3 able
to escape. The dirt then is held under air pressure of the
porous bag, and, upon completion of the operation, The
bag merely collapses and holds the dirt in much the sa.ne
fashion as does a collecting bag of a vacoum cleaner
device, The shot which have besn returned to the upper
supply bia are then withdrawn therefrom by way of the
indicated outlet connections 237 which terminate at sup-
port brackets 238 immediately above the hoppers 71
which feed the jet nozzles. The inlet fluid to the :nlet
tube 74 of the jet nozzle is supplied through an inlet
tube 239 which leads to the indicated connection 210.

With the start of the operation, the motor gear box con-
bination 195 is energized and immediately drives the V-
belt 187 at an appropriate specd up or down to permit
the gear surface carcfully to be peened. The movement
of the end supports 176 and 177 together with the con-
necting cross members 181, 182 which bold the jet noxzzles
also carries with it a support bracket 244 which ja at-
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at its upper end in & yoke 247 secured to a lever arin 248,
A pair of coliars 249 and 150 fastened to the control rod
mnulecledmoedposiﬂom.deleminedbymede-
sired Tength of vp or down strokes of the nozzies, estab-

lish the movement of rod 246 to establish drive direction

when they are contacted by collar 245. As the support for
the nozzle jets is raised and Jowered, the tubular collar
241 comes into contact with cither the upper or the Jower
collars 24% or 250, as the case may be. The control rod
246 is loosely supporied at its lower end in a bushing 251
sopported from the fower portion of the peening rig
housing to slide therethrough, Upward movement of the
tubular coller 245 when contacting the upper coflar 249
raises the lever arm 248 and operates thercby a limit
switch (not shown) contained withiz the contro] block
252 1o reverse the drive motor and gearing 195 thereby
to change the direction of belt movement. Similarly, a
downward motion of the collar 245 striking the lower
collar 250 then forces the control rod downwardiy to pull
the lever 248 down and again reverse the motor or reverse
the pearing to change the belt direction. The limit con-
trols accordingly start the jet nozzles provided for peening
in cither an up or down direction. This occurs during the
rotation of the gear provided by the drive roller 14.

The jet nozzie constructions may be of various types
and forms but it is important that the head of shot col-
lecied in the boppers shall be substantially uniform so
that regardless of whether the jei nozzles are at their upper
or lower positions, the head of shot within the hopper
71 may be maintaincd substantially constant. For this
reasom, as can be seen from FIG. 8 for instance, there is a
break between the end of the outlet connection 237 and
the upper portion of the hopper. In this way, the shot
falls freely inio the hopper but the head is determined by
the shot level within the hopper. In order to better con-
trol the level of the shot within the hopper 71, it is fre.
quently desirable to provide wall openings shown sche-
matically at 253 so that if the shot lavel tends to rise
beyond a calculated height, the overflow will pass through
the wall opening and eventually fall to the receiving bin
at the bottomn of the unit later to be arain recirculated. In
order that the jet nozzles may be oriented as desired, the
coliar and clamp arrangements 209 may be provided for
cither or both vertical and horizontal motion and the at-
tachment to the support bracket 208 may be controlled in
varions fashjons,

Various and further modifications may be made without
departing from the spirit and scope of what is herein
described.

Having now described the invention, what is claimed is:

L. Apparalus for peening a component held upon a
suppoit structure comprising

a peening rig,

means to support the rig adjacent to and upon the

component,
means to provide relative movement between the com-
ponent and the rig, .

jet means supported upon the rig for positioning also
substantially adjacent to and directed toward the
component,

means to supply peening shot and a gaseons flnid to

the jet means for ejecting shot at high velocity from
the jet to impact the componeant,

drive means for moving the jet means transversely of

the component in a reciprocating fashion simultane-
ously with relative rotational movement between the
rig about the component,

closure means for housing the rig, and

means for coatrolling the head at which the shot is

supplied t0 the jet means whereby with substantizlly
ocnstmtﬂuidpresmtheejecﬁng\rclodqufthe
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shot from the jet mcany remains substantially com-
stant at all component and jet positions.
oz.AppunmlforpuningamelalbodympMeom-

a peening rig supported adjacent to the body, s

shot-ejecting jet meins supported upon the rig and also
positipned substantially adjacent to the body,

hopper means for supplying shot 1o the jet means,

means ip maintain substantially the same supply head
of shot from the hopper, 0

said shot-cjecting means comprising &8 nozzle and having
a chamber associated therewith into which the hopper
is adapted to feed shot &t substantially a constant shot
pressure head,

means to supply fluid at substantially constant pressure 5
to the jet means for ejecting the shot therefrom to-
ward the body, .

means for establishing retative movement in two direc-
tions between the rig and the metal body whereby
all body surface areas are transversed by the jet g
means,

and said means provides for moving the jet means in a
reciprocating fashion transversely of the path of
relative movement between the rig and the body so
that bi-dimensional areas of the body are within the g5
field of shot ejection from the jet mcans.

3. The apparatus of claim 2 wherein the jet means

comprise

a plurality of nested nozzle clements each directed to
substantis Iy a common poiat. 30
4. The apparatus ¢laimed in claim 3 comprising, in

addition,

means to nest the jet means in a group of ejection
nozzles whereby ejecied shot from the jets are
directed at any instant > reach and impact sub- 35
stantially a single common point on the component
to be peened.

§. The apparatus claimed in claim 4 comprising, in

addition,

means to control the limit of the reciprocational mave- 40
ment of the jet means in the path transverse to the
component adapted to be subjected to shot peening by
jet action.

6, The apparatus claimed in claim 2 comprising, in

addition, 45

a pair of guide arms extending outwardly from the
peening rig,

means to align the arms thereby to bring an assumed
projection thereof 10 substantially intersecting rela-
tionship at approximately the center of the com- gg
ponent adapled to be subjected to the peening action,

and rolfzr means included on the arms for supporting
the ri,; adjacent to the component 10 be peened.

7. The apparatus claimed in claim € comprising, in

addition,

means 10 rotate the support rollers thereby to rotate
the peening rig zbout the component to be peened.
8. The apparatvs claimed in claim 2 comprising, in

addition,

a plurality of separate outlet jets in the jet means, €0

& supply hopper for each jet,

n cans to supply shot to each hopper from a common
tougce, said supply means terminating in a position
removed from the hoppers, whereby the snpplied shot
reaches the hoppers gravitationally and the pressurs gx
head developed at the jet is due subsiantially only
to the bopper contents,

9, The apparatus claimed in claim 8 comprising, in

addition,

collection means for gathering shot ejected from the ¢

14
plurality of jets subssquent 0 Jis contact with the
component 1o be peened, and

elevating means for recirculating the shot and supplying

sxid shot to the hoppers.

16. The apparatus claimed in ciaim 9 wherein the flaid
supplied to the jets is delivered as air under pressure and
wherein the supplied air through the jets aids in with-
drawing the shot from ihe supply hopper.

11. The apparatus claimed in claim 2 comprising, in
addition, means to maintain substantially constant each
of the rclative movement between the nozzle jet means

and the component toward which the nozzle jet means are

directed and the rate at which the nozzle jets moves trans-
versely of the component toward which they are directed,
12. The apparatus claimed in claim 11 wherein the rela.
tive speed between the comporent and the nozzle jet
means is substantiaily constant within any unit time
period, and
means to change the speed between pre-set limits,
13. The apparatus claimed in claim 1 comprising, in
addition,
brush means secured to the rig for removing peening
dust from the component thereby 1o provide for
housing closure, and
means for recirculating the peening shot subsequent to
use,
14. A jet-positioning assembly for sccurement to a driv-
ing V belt, comprising
a frame including a pair of elongated guide members
and

B pair of connecting cross members to form a sub-
stantially rectangular assembly having its opposite
sides parallel,

means on the guide members for Jocating and guiding
the frame to reciprocate along a selected path,

means on the ¢cross members for supporting a plurality
of jet nozzles for direcling peening shot in controlled
paths,

a plurality of motion-transmitting guide plates,

means to secure each of the guide plates to the frame,

a clamping plaie associated with each guide plate, the
guide plates and clamping plates being adapted 10 be
positioned on opposite sides of the driving V belt, and

& yoke means for securing the clamping and guide
plates to each other and to the V belt so that belt
movement is transmitted therethrough to the frame.

18. The assembly claimed in claim 14 comprising, in

addition,

drive means for the V belt, and

means connected to the frame for reversing the dirzc-
tion of drive at the end of each movement path of
the frame over an allotied stroke length.
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