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This Invention pertains to an Improved appa-
ratus for expanding pistons,
The invention is primarily applicable to the
expansion of skirts of pistons of the split skirt
5 type which have collapsed in use, the apparatus
being such that by its employment the skirt may
be evenly and quickly brought vo size in order to
Insure proper fit with the wall of its companion
cylinder, In fact, the apparatus is such that the
10 amount of expansion of the piston may be con-
trolled with the highest degree of accuracy and
can, moreover, be utilized to expand the piston
at the lower end more than at the upper end,
and vice versa, when necessary. It Is, llkewise,
15 possible to expand the piston Into an oval shapes,
Stated in a broad sense, the apparatus is such
as to project through the action of a blast, a
plurality of bodles or particles simultaneously
and directly against a vd over a substantial area
20 of the inner face of the >iston or the skirt thereof.
In other words, the process Involves the bom-
bardment of the inner face of the piston or any
predetermined area thereof with a mass of par-
ticles which act to equally expand the body, and
25 &t the same (‘me, tend to remove any burned ofl
or the likke which may be present if the piston
which is undergoing treatment or expansion s &
used one,
It has heretofore been proposed to enlarge “the
&0 diameter of a relatively small piston by percus-
ston”; this is evidenced by U. 8. Letters Patent
to McCormack and Searle, No. 1,181,467, dated
May 2, 1916, wherein the point of a hammer 41
is caused to deliver a blow upon the inner surface
33 of a piston through the acticn of a spring 48, the
piston being turned step-by-step with reference
to the hammer.
Insofar as I am aware, the method which is
effected by the apparatus of this invention has
40 never been employed, and it iz probably due to
the faet that the prening action of the hammer
i3 locallzed at a serles of points extending ¢lrcum-
ferentialiy around the inner face of the piston.
Moreover, the action of the hammer is dependent
43 upon a spring, the force of which will gradually
decrease during its life or, in other words, Is not
consiant, and in the showing made in the patent
referred to, no means is provided for adjusting
the tension of the spring and, consequently, the
G0 force of the blow or impact of the hammer 47.
‘While the patent proposes through the peening
action to enlarge the dlameter uniformly, the
operation &t “est i3 slow, if In fact any such uni-
forin result may be had. Localizing the impact
through the peening hammer tends to cause the
metal to flow and this is not overcome by produc~
ing anotkar blow immediately adjacent thereto,
a8 the me'al will tend to flow into the theretofore
formed or produced pit or opening,
80 In the present case, there Is no localization of
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& blow, but on the other hand, a multiplicity of
blows iy imparted over a substantial ares and over
the desired area simultaneously, with the result
that any displacement of the metal of the piston
is substantially uniform. 3

In the annexed drawings, several embodiments
of apparatus are shown, whereby the inner sur-
face of the skirt of the piston may be subfected
to & bombardment of bodies or particles propelled
and thrown against the skirt through the action 3q
of an air blast or other gaseous or Auld medium.

In the drawings:—

Figure 1 is a vertical sectional view, with parts
in elevation, showing a piston mounted upon a
stand in poslilon to be subjected to the bombard- 15
ing action;

Fig. 2, s perspective view of an adjustable en-
elreling sleeve placed about the piston to prevent
the particles or bodies employed to bombard the
piston from passing outwardly through the open- go
ings commonly found in a piston;

Fig. 3, a view similar to Fig. 1, illustrating
means for closing off the inner ends of the pis-
ton pin bosses and also for localizing the blast
against the diameirically disposed portions of the o5
skirt;

Fig. 4, & perspective view of one of the guards
employed in the arrangement shown in Fg. 3;

Pig. 5, a side elevation of a modifted form of
blast nozzle which may be utilized; 30

Fig, 6, s face view thereof ceen at right angles
to that shown in PFig, b:

Fig. 7, a sectional elevation of a further form
of nozzle;

Pig. 8, an elevation with parts broken awny, of 35
a modifled form of apparatus whereby the meth-
od may be carried out;

Fig. 8, a slmilar view a8 seen from the right
hand side of Fig. 8;

Fig. 10, a transverse horizontal section teXen ¢,

on the line X--X of Fig. 8;

Fig. 11, a sectional elevation of the upper por-
tion of the apparatus, the operating parts being
shown in full; and

Fig. 12, a top plan view of a portion of the 45
cover lllustrative of the locking paw! for indexing
the piston osclllating mechanism, -

A description of the mechanism shown in Figs,

1 to 7, both inclusive, will first be given.

Referring first to Flg. 1, 10 denotes the base 50
of the machine, which may be clamped upon &
berich or the like denotzd by 11. The base or
stand 10 is provided in its upper face with &
series of concentric stepped bearings or shoul-
dered portions 12. These bearings cr stepped 55
portions preferably will be made to conform with
the usual outside diameter of the lower end of the
plston skirt which they are designed to receive,
a5 Dest shown In Flg. 1. and are for the purpose
of centralizing the same. It will be appreciated 80
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that the degree of expansion required to make the
skirt conform to a cylinder 1s, of course, relatively
small.

A piston to be expanded iz shown as seated
upon one of these shouldered portions and is
designated generally in said figure by (3. The
piston pin bosses are shown as filled by plugs 14
of any suitable material, such, for instance, as
steel, wood or cork, and surrounding the outside
of the piston. and covering the openings which ex-
tend thriugh the walls thereof is a shield or sleeve
18. The ends of the sleeve overlap and the outer
gection is provided with a slot 16 through which

. extends a threaded stem IT secured at its inner
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end to the .inner overlapping portion of the
member 15 and carying & wing nut (8 by which
arrangement the sleeve may be held closely to
the outside of the piston when once adjusted
with reference thereto, but free to move by reason
of the slotted connection under expansion of the
plston.

To hold the lower end of the piston In close
contact with the stepped portion or element 12
upan which it 15 brought to rest, a bail 19 pivoted
upon ping 21 carried by the base 10 is employed.
The bail at Its cross portlon carries a threaded
stemn 22 having a knurled head 23, the stem at
its lower end bearing upon the upper face of a
plate or washer-like element 24, resting upon
the upper end of the piston and exerting an end-
wise thrust thereon as the stem or screw is turned
Inwardly., The pistcn is thus maintained in posi-
tlon against displacement with reference to the
stand, and through the utilization of the plugs {4
and the encircling band or shieid t5, the pas-
sage of any particles to the bearing surfaces of
the piston pin bosses or to the outside of the
piston 13 prevented.

Tne bombarding material is, ag above indicated,
designed to be forcibly thrown against the in-
terlor surface of the piston, or rore specifically
the piston skirt, either in whole or in part.
Such material or substance may be shot, crushed
steel shot, or any material or substence having
sufficient body to effect the desired action.

The material may be introduced through a
nozzle and impelled therefrom through the action
of fluid under pressure. As will be seen upon
reference to Fig. 1, the base 10 i3 provided with
8 central opening through which there exiends a
pipe 28 surmounted by a nozzle 26 which, as

shown in said figure, s open at opposite sides

with a centrally disposed downwardly projecting
deflector 21, which acts to guide the particles
laterally through the oppositely disposed open-
ings in the nozzle,

Pipe 2% i3 connected with any sultable source of
fluld pressure, which pressure will deperd upon
the character of the material of which the pision
Is formed and also the nature of the imp .cling
or bombarding material carried forward sr.d pro-
jected by the fluid stream. Alr under Lressure
varying anywhere from 40 to 90 pounds has been
successfully employed, though higher or lower
pressures may be utillzed, depending upon the
factors of time, piston meterial, character of
bombarding or impacting material, and extent
of expansion necessary or desired.

It may be desired to prolect the disconnected
impacting particles or bodies against all portions
of the skirt, and to this end the pipe 26 may be
moved longitudinglly and lkewlse rotated about
its axis, With a vlew of rotating the same, a
reciprocating rack as 28, cooperating with a
pinion 28 secured to the pipe 28, may he em-

ployed. Motion may be imparted to the rack by
any suitable means. Any sultable mechanism for
moving the pipe endwise and rotating the game
about its axis may, of course, be utilized,

In carrying out the methed, the expansion of g
the pision takes place very quickly but in order
to draw off any impacting material, pipes or con-
duits 31 and 32 may open into tihe lower portion
of the stand 10 and lead off to the supply from
which the shot or other impacting material 1z 10
withdrawn for projection through the nozsle 26.

In actual practice, it has been found that a
piston of 3% dizmeter taken from a Ford ma-
chine, was expanded 011’ and 40 seconds, with
8 blast of crushed shot at 90 pounds pressure. 1§
A strut type piston of 3%’ dismeter was like-
wise expanded In 49 seconds to 006’ with simi-
lar material and like pressure. These are given
merely by way of example. .

It will thus be seen that the action is almost 20
momentary and, in addiiicn thereto, it is found
to be uniform throughout the extent of impac-
tion; In other words, there s no undue stretch-
ing of the metal at any one point over another.

By the utilization of the plugs 14 and the sur- 25
rounding sleeve or shicld 1§, all contzct surfaces
of the piston are protected. The piston may be
readily removed and the protecting elements as
readily withdrawn, with a view of putting an-
other piston In place with reference to the 30
nozzle,

In Fig. 3, a slight modification is shown, In
this instance, instead of using plugs as 4, guard
plates of substantially L-shaped form are em-
ployed. The upright body portion ot these plates 35
15 designated by 23 and from and at the upper
end there extends at right angles a section 4.
The base or lower end of the member 33 is
twrned outwardly to a slight extent and a slotted
finger as 3§ projects therefrom. 40

A pair of such guard plates is shown In posi-
tlon within the piston in Fig. 3, the upper ends
overlapping and the lower sloted ends being at-
tached to the base plate 8% by set screws 36.
The upright portions 33 are of such extent as to 45
entirelr close off the piston pin bosses 37 and 38,
By reason of the fact that the plates are ad-
Justable toward and from each other, the striice
ture may be adapted to pistons wherein the
inner ends of the piston pin bosses are nearer g
to or further apart than the last one positioned
upon the base €0,

A surrounding shield or band 15 i3 also shown
positioned about the piston In this figure.

Various forms of nozzles may be empleyed, 53
and in Figs. 5 and 6 a nozzle having two oppo-
sitely disposed mouths 39 and 40, relatively nar-
row In cress scetion as comparved to their height,

Is shown. The center of the upper portion of
the nozzle, in line with the connection for the gp
pipe cr conduit to which the nozzle Is attached,
is depressed as at 44, so0 as to cause an equal de-
flection of the impacting material laterally and
out thrcugh the mouths to the opposite sides of
such deflector. 85

In Fig. 1, a further form of nozzle is shown
wherein the body of the nozle which 1s to be
attached to the conduit is denoted by 42, and an
adjustable baffle or deflector 43 is mounted above
the upper open end thereof. The upper edge of 79
the member 42 Is preferably formed para'le]
with the under face of the cone-shaped baflle
43, to produce an even flow of the impacting
material around the entire extent or mouth of
the nozzle without any undue impedance, 15
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‘The simple forms of nozele are, however, pre-
ferred, and the same effect that is accomplished
by the cutflow of the material entirely around
the upper end of the nozzle 42 and beneath the
deflector 43 may be had by rotating the conduit
as 25 with a nozzle having one or more open-
ings therein, :

"In the arrangement shown in Fig. I, and the
parts in the position as depicted therein, and
with the understending that the conduit 25 is
held statfonary, t. hlesé or stream of impact-
ing material 18 dir led only on a diameter at
right angles to th: .xis af the piston pin bosses,
as will readily .. wppreciated.

Under this arrangement, assuming that the
bombarding or expanding material has been
forced outwardly under proper pressure and for
the proper time interval through the nozzle, the
pistoa is expanded only on this diameter and the
result Is the same as a cam ground piston.

The invention thus far described is & con-
tinuation of my application Serial No. 17,545,
filed April 20, 1935, which application, in turn,
18 & divislon of my original application Serial No.
753,025, filed November 14, 1934, in which the
method of expanding pistons was set forth and
claimed, in addition to the apparatus as ahove
set forth,

In Figs, 8 to 12, both inclusive, 8 modification
or further development of the mechanism where-
by the pistons may be expanded is disclosed. It
Involves the same general principte of employ-
ing shot thrown or forced against the inside of
the piston skirt by fluld under pressure,

In sald figures, 51 denotes a casing, preferably
formed from sheet metal rolled into the form of
8 cylinder upon which (see more particularly
Fig. 11) 1s mounted a “ransverse plate 52 and
above the latter Is a cover 53. The central por-
tion of sald cover protrudes upwardly as at 54
and inasmuch as most of the working parts lie
above the plate 52 and are enclosed within the
cover 53, 54, they are not subject to contact with
the blast employed for expanding the piston, nor
with any dirt which may be thrown off from the
latter,

A door BB is provided to normsally close an
opening formed in the upper part of the vertical
face of the shell or casing 84, which opening af-
fords access to the interior of the casing, or
more particularly to the support or fixture upon
which the piston to be expanded is placed.

A vent opening 56 Is provided on the opposite
side of the casing and a vertically disposed shield
or plate 57 is assoclated therewith to prevent
shot or the like from passing outwardly through
sald opening, while still pérmitting the air to
pass freely from the casing. Below the plate
Just mentioned and spaced therefrom is an in-
clined plate §8, the plate inclining forwardly in
the form shown and communicating with a
downwardly extending channel 58 which ter-
minates at its lower end in a trough 61 into which
the shot, after it has impacted the inner face
of the plston, passes.

As will be seen upon reference to Fig. 8, the
trough-shaped member 61 is V-shaped in cross
section and a hose or flexible pipe 62 having a
ferrule §3 mounted on one end therzof, is asso-
clated therewith. In other words, the ferrule
and pipe extend Into the outer end of the trough-
shaped member and a cross bar 64 i3 fastened
at its ends te the trough and overlies the pipe
and ferrule, & set screw §5 carried by the bar
serving to hold the pipe and ferrule in place.

The pipe extends through the inclined bottom $8
and at such point & guard 6§ svrroun:is the same.
At {ts upper end, sald pipe communicates with
an Injector nozzle deroted generally by 81, Ex- -
tending into the lower end of this nozzle 15 a §
blast pipe §8 connected with a suitable source
or supply of air or other fluld under pressure
through a line §9 which extends upwardly and
outwardly of the casing 6. The nozmle i5
mounted upon an L-shaped arm, shown as 10
formed of piping, which is designated by 71, At
its Jower end, it 13 connected by a T 72 with a
pipe section T3, the ends of which are swiveled

in oppositely disposed bearings T4, T8, secured
to the inner face of the casing. 18

Through means shortly to be described, an
oselllating movement is imparted to the shaft
13 and, consequently, to the nozzle support Ti,
the same swinging backward and forward
through an arc of & circle. Air under pressure £0
passing upwardly through the nozzle, draws the
shot from the trough-shaped member 61 and
projects the same forcibly into the Interior of &
piston designated generaliy by 76. The piston
is placed on what may be termed a stand or fix- 23
ture 77, which is mounted upon two horizontally
extending arms T9, 78+, spread apart as they ex-
tend outwardly in diverging reietionship. Said
arms carry dowel pins or stakes 81 which extend
upwardly into the under face of the fixture. 30
‘Thus, the under face of the interior of the piston
T6 which 1s mounted upon the fixture supported
by the arms, is open to the blast of shot emanat-
ing from the nozzle, At thelr inner ends, the
arms T8, 19+, are welded or otherwise secured to 35
the lower end of a depending arm 82, the upper
portion of which i3 bent laterally, producing a
horizontally disposed arm 83 which 18 secured
to the lower end of a shaft 84 mounted in a bear-
ing 85 attached to the cross plate 52. Shaft g4, 40
moreover, extends upwardly through the raised
portion of cover 64 and has a wheel 88 attached
thereto, the rim of the wheel having an index
mark thereon, as indicated in Pigs. 8 and 11.

As will be seen from the description hereto- 45
fore given, it is preferable to treat first one side
and then the other side of a piston, and In order
that the fixture siupport may he properly posi-
tioned to insure the blast contactiag that portion
of the piston which it Is designed to operate 50
upon, means Is provid:d for locking the shaft
and fixture support to the driving mechanism.

Also secured to the shaft B4 i3 an Indexing
disc 81 which Is provided with oppositely dis-
posed notches B8 and 89 deslgned to coact with 55
the nose of a spring pressed pawl 81 fulcrumed
as at 92 on the outer end of an arm or lever 92
swiveled on the shaft 84. The pawl has an up-
wardly extending arm or finger 84 which pasres
upwardly and frzely through an elongated slot 50
95 formed concentrically with the shaft 84. The
slot is wide enough to permit the retraction of
the nose of the pawl from either of the notches
88 or 89 to permit rotation of the wheel 8§ by
hand and shifting of the fixture support from 63
one position to the other. The apparatus is
designed to impart an oscillating movement to
the piston or, in other words, to the piston sup-
port and the piston resting thereon, while the
machine i8 in operation. To thet end, a pitman 70
98 Is pivotally attached to the arm $§3 and like~
wise attached to the upper face of a gear 97
wiich in turn meshzs with a driving pinion 98
which i3 actuated through s hand wheel 98 when
the machine is in operation. %
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As above indicated, it is desired to impart &
movement to the nozxle at the same

- swinging
time the fixture is oscillated, and to accomplish

10

this, a pinion 10{ also meshes with the gear 97,
salki pinfon being mounted upor an upright bear-
ing and Liaving affixed to the upper face thereof
& plate or the like carrying a pin (02 which ex-
tends into an elongated slot 163 formed in a
plate 104, said plate being attached or carried by
the upper end of g bar or rod 186 (see more par-
ticuiarly Fig. 8), which at its lower end is ad-
justably secured to the osciliating shaft element

‘13. By having the bar or rod adjustably con-
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riected at this point, the inclination of the nozzie
may he varied as desired.

Line $%, through which the fiuid under pressure
passes to the nozzle, in addition to the ordinary
stop valve 106 and pressure gauge 107, has a sec-
ond valve 108 mounted -therein. This valve 18
destgned to be closed when the door 58, hereto-
fore referred to, is opened, in order to cut oif any
blast from the ..ozzle. To this end, a valve handle
189 is fixed to the valve stem and extends cul-
wanlly through a slot in the side of the cover
§3. At its Jnner end the lever carries a pin I8
which, when the dcor §5 {2 open and the wvalve
188 clcsed, 18 designed to enter a notch 111 én
an arm (12 secured to the upper end of a shaft
113, which shaft 4t its lower end carries an arm
{14, Sald arpr stands in line with an opening
which is norp rally ciosed by the door 56. A spring
115 is attached to the lever 188 at one end and to
the upper end of shaft 113 at its opposite end and
tends to draw the valve to Hs closed position. A
sacond spring 116 attached to the arm 162 and
to a pin fixed to the plate §2 tends to draw the
arm 112 into locking engagement with the pin
119. An adjusting screw 417 i3 mounted In &
fixed stud 118, the Inner end of the screw stand-
ing in alignment with the arm 12 and serving
to Lmit its motion, In other words, by adjust-
ing the screw, adjustment of the throw of the
parts may be regulated.

Tn order to hold the piston in position when it
is placed upon the fixture T1 and prevent its be-
ing displaced or moved by the shot blazf, I em-
ploy a gravitating weight or hold-down element
designated by 119 pivotally mounted in a ball-
like member (21, which in turn i3 attached to
the upright member 82 by transversely extending
pins 122 and 23 (Fig. 9). which arrangement
permits bail 121 to be moved upwardly or down-
weardly while at the same time allowing the
weight to swivel or pivot and to take a falr bear-
ing against the upper face of the piston which at
that time is resting upon the fixture 17.

A vertically disposed guard plate 68 is secured
within ihe casing to prevent the blasting material
passing upwardly into the space between plate
62 and the cover by way of the opening through
wh'ch arm 05 projects.

A step member 124 is attached to the front
face of the vertically disposed member $2 of the
fixture support, which prevents the batt and the
hold-down welight 118 from moving downwardly
and contacting the fixture 17 should thers be no
piston thereon.

It is thought that this form of the apparatus
will be understool from the foregoing descrip-
tion. It 18 to be noted, however, that In neither
fcrm of the apparatus i there anything placed
cutwardly of the piston to restrain its expansion,
and the shield [5 (Flgs. 1, 2 and 3) {s merely to

75 prevent contact of shot with the owier face of

the piston, It is found, however, that this iz not
essential nor necessary, if the blast is accurately

Assuming the door §8 has been opened, the alr
valve will be sutomatically closed through the
cperation of the mechanism ahove described. A
piston is then placed upon the fixture and the
hold-down welght 119 allwed to coene to rest
upon the upper end thereof. It will readily ac.
enmmodan itself by reason of the arrangement
above specified, and secuwely hold tha piston in
piace. The wiieel 85 is then rotated untll the
pawl 81 engages one or the other of the notches
£% or 89, at which time this fact will be Indicated
by an indicis upon the wheel 8. The door.then
being elosed, the arm or lever (14 Is swung in-
wardly and the valve lever 183 will be released.
The operator will then open the valve and ac-
cording to a predetermired table, allow the shot
tu blast against the inner face of the piston at
one side thereof for & given period of time. This
will be worked cut In advance and tables sup-
PHed with each machine so that an unskilled
oe;e;lat;;gm:;bs using the proper pressure and

0 e proper time inwerval, expand
piston to the desired degree #

‘When the blast is turned on, the tor
manipulating the wheel 89 causes the mﬂxture sup-‘?,
port o cscillate end Hkewlise causes the nozzle to
swing beck and forth toward and from the ver-
tical, with the consequence that the inner face of
the piston skirt will be subjected to the desired
blast and equally over the area designed to be
treated. Wken one half has been treated, the
operator, by merely reieasing the pawl 81 through
operation of the finger 94, can rotate the fixture
support through 1807, at which time the pawl will
engage the oncoming notch 88, or 89, ana lock
the parts together. The blast will continue so
long as the valve 188 is held open, but sald valve
may not be opened except when the cloor 18 closed.

The form of the apparatus last described is the
preferred form, although ss will be readily ap-
Dreciated, both forms disciocse features In com-
mon which have been found to be eminently sue-
cessful in operation.

The fact that the method may be em loyed
with either of the machines and with elfher L
plain piston, a piston of the strut type, or to pro-
:hu;:e namexpanslon comparshie to cam grinding,

ws adaptability of the method
machines, nad the

Moreover, the method may also be advanta-
geously employed to reclaim pistons that haye
been ground or turned undersize as the skirt of
the piston i8 free, diametirically considered, of
&ny mechanical restraint or holding action, and
the metal therein may be 50 worked as to expapd
the body of the skirt to increase the outside di-
ameter thereof.

Pressure of the fivid medium, hardness of the

10
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paction of such material against the Inner {ace
of the piston, and the character of the material
of which the piston 1s formed, are, of course, the
factors which have to be taken tnto consicrration,
It has been found that #10 steel ghot r-iuced
the deslred effect and, lkewise, gave z much
emoother appearance to the inside of the piston
than where the shot 1z broken up or impacting
material having & broken surface presenting
m is employed; these laiter have & tendency

The projection of a stream or rtreams aof frecly

%
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movable disconnected bodies against the inner
strface of a piston impacts or compresses the
metfal uniformly at those parts against which
the stream is directed. Hence, a new piston may
be treated by the present method and have the
metal on the jnside of the skirt worked to such
an extent az to cause an outward expansion of
the skirt, be the skirt thereof continuous or cut.

With an old piston, bedily expansion of the skirt
is effected by working the metal therein as & result
of the blast of Impacting particles, which com-
presses the metal on the inside of the skirt and
serves to lengthen the effective life of such treated
piston by reason of the expansive acilon of the
skirt as wear thereof takes place in use. Thus,
& piston which has become worn may be re-sized
and the metzl on the inside worked to such an
extent as to compensate for further wear over a
considerable period of time, since the inside of the
piston is not sifected by wear on the outside and
the compressed mefal on the Inner surface will
tend to cause an outward movement of the piston
skirt.

Where a hew uncut piston with its outer sur-
face unrestrained is treated and conseouently
expanded, it will, moreover, spring ouiwardly
when the usual cut is made in the skirt thereof,
and the outer surface of the skirt while expansion
thereof is being effected, is free of any mechan-
jcal restraint or bolding action. As above noted,
by varying the time interval and the pressure em-
ployed In the blast, the degree of expansion may
be regulated to a nicety.

No claim is made herein to the method set forth
in this case as the same forms the subject matter
of my anplication Serial No. 753,025, filed No-
vember 14, 1934, above referred to, sald applica-
tion having now eventuated in Patent No.
2,032,020, dated February 25, 1936.

What i3 claimed is: .

1. In a machine for expanding the skirt of a
piston, the combinatfon of means for supporting
a piston free of any restraint against outward
expansion of the skirt thereof; and means for
subjecting the inner surface of the skirt in part
at least to a bombardment of solid particles, said
particles being free and unrestrained.

2, In a machire for expanding the skirt of a
piston, the combination of means for supporting
a pisten free of any restraint against outward
expansion of the skirt thereof; mesns for sub-
jecting the inner surface of the skirt in part at
least to a bombardment of solld pariicles; and
means for securing an oscillation of the piston
about its axis.

3. In a machine for expanding the skirt of a
piston, the combination of means for supporting
& piston free of any restraint agalnst cutward
expansion of the skirt thereof; means for sub-
Jecting the inner surface of the zkirt in part at
least to a bembardment of solid particles; and
means for mcving the bombarding means back
and forth axially of the piston.

4, In a machine for expanding the skirt of a
piston, the combination of means for supparting
& piston free of any restraint against outward
expansion of the skirt thereof; means for sub-
Jecting the inner surface of the skirt in part at
least to a Lombardment of sclld particles; and
means for efferting s relative movement between
the piston and the bombarding means,

5. In a machine for expanding the skirt of a
piston, thr combination of means for supporting
& piston free of any restraint against outward
expansion of the skirt thereof; means for sub-
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Jecting the inner surface of the skirt in part at
least to & bombardment of solid particles; means
for oscillating the piston about its axis; and
means for moving the hombarding means through

a path intersecting the axial movement of the 5
piston.

8. In & machine for expanding the skirt of a
piston, the combination of means for supporting
& piston upon its open end; means acting to hold
the same upon sald supporting means; a nozzle 10
for projecting a stream of particles against the
inner face of the piston skirt; and means for
:noving sald nozzle to direct the stream of parti-
cles toward that portion of the skirt which it is
desired to expand. 18

7. In a machine for expanding the skirt of a
piston, the combination of means for supbporting
& pistun upon its open end; meaps acting to hold
the same upon the support; & nozzle for projecting
a stream of particles against the Inner face of the 20
piston skirt; means for moving sald nozzle to di-
rect the stream of particles toward that portion
of the skirt which it is desired to exprnd; and
means for oscilleting said piston abuut its axis.

8. In a machine for expanding the skirt of a 23
piston, the combipation of means for supporting
& piston free of restraint against outward ex-
pansion of the skirt thereof; means for subjecting
the inner surface of the skirt in part at least
to a bombardment of separate solid particles; 30
and means for maving tke piston about its axis
and the bombarding means transversely of the
piston.

9. A structure as set forth In clalm 8, wherein
the bombarding means partakes of a swinging 38
movement.

10. In a machine for expanding the skirt of a
piston, the combination of means for supporting
& piston upon its open end; means for maintain-
ing it in such position; means for oscfllating the 40
piston about its axi3; a nozzle located beneath
the open end of the piston for projecting solid
particles against the inner face of the piston;
and means for swinging said nozzle.

11. In a machine for expanding the skirt of a 46
piston, the combination of means for supporting
a piston upon its open end; means for main-
taining it in such position; a nozzle for projecting
solid particles againgt the inner face of the piston,
said nozzle being mounted for swinging movement 50
beneath the piston; and means for moving the
piston about its axis and swinging the nozzle.

12, A structure as set forth in claim 11, wherein
the piston i3 moved simultaneously with the
swinging movement of the rozzle. &5

13. A structure as set forth in claim 11, where-
in the means for moving the piston causes it to
oscillate about its axis,

14. In a machine for expa.ding the skirt of
a piston, the combination of & support sdapted 80
to hold a piston with !ts open end exposed In a
downward directlon; mears for holding a piston
upon sald suppori; means for rotating sald sup-
port; a nozzle adapted to project & stream of dis-
connected particles ints the open end of the pis- 85
ton und into contact with the inner face thereof;
and means for swinging sald nczzle,

15. A structure as set forth In claim 14, where-
in the actuating means for rotating the piston
and for swinging the nozzle are Interconnected 70
and work in unison,

16. In a machine for expanding the skirt of a
piston, the combination of a support adapted to
hold a piston with its open end exposed In &
downward direction; means for holding a pston 75
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" in position thereon; means for osclilating the
piston support ahout iis axis; means under the
control of the operator for shifting ssld support
and the piston carried thereby through an arc

8 of 180°; means for maintaining the parts in the
thus shifted position; and means for projecting
a stream of particles agalnst the inner face of

" the piston skirt.

17. A structure as set forth In claim 16, where-

10 in the metns for maintaining the parts in their
shifted position is provided with s finger plece
whereby sald means may be released by the oper-

- ator,

12. A structure as st forth in claim 16, where-

16 in the mechaniszm 15 enclosed within a casing.

and the means for maintaining the parts is pro-

vided with a finger piece which extends outwardly

of the casing through a slot or opening formed
therelin.

" 80  19. A structure as set forth In claim 16, where-

fn the means for projecting & stream of particles
ggainst the inner face of the piston skirt com-
prises a nozzle mounted for swinglng movement
in line with the open end of the piston skirt,

¢8 together with interconnections bhetween sald
noezle and the oscillating means for the piston
support.

20. In & machine for expanding the skirt of a
piston, the combination of a support adapted to

30 hold a piston with its open end exposed In a down-
ward direction; means for maintalning a piston
upon such support; means for oscillating said
support and the piston carrled thereby about
thelr comuaon axis; a norzle mounted for swing-

35 Ing movement below the open end of the pisten,
sald nozzle belng adapted to project a stream of
particles into the piston and against the inner
face thereof; and mesns cooperating with the
oscillating means aforesald for rocking sald

40 noztle,

21, A structure as set forth in claim 29, where-
in the means for oscillating the piston comprises
a driven gear; a pitman extending therefrom and
connected to the piston supporting means at its

48 opposite end; and means also cooperating with
the gear aforesaid for swinging the nozzle,

. 22, In a machine for expanding the skirt of &
piston, the combination of a support adapted to
hold a piston with iis open end exposed in a

50 downward direct’on; manually controlled means
for shifting satd support through 180°; means for
locking said support in one or another of such
positions: means for ascillating sald support and
the piston mounted thereon about their common

88 axis; a nozzle mounted below the open end of
the piston and adapted to project a stream of
particles azainst the inner face of the piston skirt
to expand the same; and means for swinging
sald nozzle back and forth tc vary the dlrection

80 of the stream ol particles up and down within
the skirt.

23. In & machine for expanding the skirt of a
piston, the combinatiob of means for supporting
® piston; a nozele adapted to project a siream

85 of particles under the action of fluld pressure into
. sajd skirt; & valve controlling the flow of said
fluld pressure to the nozzle; an enclosing casing:

& handle for opening the valve, said handle
extencing outwardly of the casing: a door for

70 closlng an opentiag in the casing through which

_ & piston may be intreduced; means cooperative
with the door to lock the valve in its closed posi-
tion when the door is open and to permit the

valve to be actuated by the handle aforesald when
the door 1s closed; and means for normally urging
the valve 40 its closed and locked position.

24, In a machine for expanding the skirt of &
piston, the combinatior. of a support adapted 5
to hold a piston with its open end expozed in a
downward direction, said support Including in
its structure a vertically disposed bar; and means
for maintaining a piston upon the support, said
means comprising a welghted lever, one end of 10
which is loosely interrelated with the bar afore-
sald, whereby the weight may accommodate it-
self to pistons of different height,

25. A structure as set forth in claim 24, wherein
the weight i3 pivoted to the lever aid may, by 15
reason of such pivotal connection, find a falr
bearing upon the upper face of the piston.

26. In an apparatus for expanding pistons,
the combination of a base upcn which the piston
to be treated is supported; means for maintaining 20
the piston in place thereon; and means for pro-
jecting solid disconnected loose particles under
pressure against the inner face of the piston
through the open end thereof.

27. A structure as set forth in claim 26, whereln 25
means Is provided for protecting the bearing or
working faces of the piston against the 1mpacr.
of the projected particles,

28. In an apparatus for expanding pistons. the
combination of & base having a series of annular 30

seats formed upon the upper face thereof adapted

to receive the edge of a pision skirt; means to
hold a piston thereon; and a blast pipe extending
through the base and into the piston, sald pipe
setving by the action of the blast therein to 33
project solid particles fed thereto against the
intier face of the piston,

29. A structure as set forth in claim 28, where-
in guard plates extend upwardly from the base
&nd close the inner ends of the piston pin bosses 40
of the piston.

30. In an apparatus for expanding pistons, the
combination of a base upon which the piston to
be treated is supported; means for maintaining
a piston in place thereon; a pair of guard plates 43
suppotted upon the base and movable toward and
from each other, said plates extenaing Wpwardly
within a piston secured vpon the base and clos-
ing the inner ends of the piston pin bosses
of the piston; and means locaied between sald 50
plates for projecting solld particles against the
inner face of the piston.

31. In an apnaratus for expanding pistons, the
combination of a base upon which the piston to
be treated is supported; a swinging bail connected 53
thereto; means carried by the bail and coacting
therewith and with the piston mounted upon the
base for holding such piston upon the base; means
for projecting solid particles against the lnner
face of the piston so supported; and means for 69
protecting the bearing or working faces of the
piston against the impact of the projected par-
ticles.

32. In an apparatus for expanding pistons, the
combination of 2 bease upon which the piston to 3 .
be treated is supported; means for maintaining
the same thereon; means for projecting solid par-
ticles agalnst the inner face of the piston: and
& sleeve loosely surrounding the piston and serv-
ing to prevent the cutward passage of the pro- 70
Jected particles through openings which may be
present in the hody of the piston.

EMIL A. EOETHER.
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