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PROCESS OF MAKING PISTON RINGS.

To all whom it may concern.!

Be it known that I, Harry 8. Fravsk,
a citizen of the United States, and resident
of Woodmere, L. I, in the county of Nassan
and State of New York, have invented cer-
tain new and useful Improvements in

Processes of Making Piston Rings, of which

the following is a specification.

This invention relates in general to the
process of making piston rings and partic-
ularly to a method of producing uniformly
expanding rings similar to that set forth
in my United States application, Serial No.
325,711 filed September, 1919.

Tts primary object is to provide an effec-
tive and comparatively inexpensive novel
process of producing piston rings which
will uniformly expand at all points of their
circumference, and therefore afford a per-
fect, tight fit within the cylinder wall for
which they are intended, thus exerting an
equal radial outward pressure at all points
of their peripheries against the cylinder wall.

The foregoing and a number of other im-
portant objects will be readily disclosed and
understood from the following description
and the accompanying drawings, serving
for explanatory purposes, in which:

Tigure 1 represents a concentric, gapped
ring blank in closed, freely assumed shape.

Figure 2 illustrates how theoretically a
ring is clamped together at its gap, thus
permitting it to freely assume a natural
ring-like shape.

Tigure 8 is a diagrammatical illustration
of a device for temporarily receiving a
ring blank and facilitating its freely assum-
ing a ring-like shape and with its radial ex-
panding force in equilibrium.

Figure 4 is a side elevation of a clamping
and centering device for retaining the ring
in its originally assumed natural shape and
facilitating the reducing of the ring’s outer
circumference to a true circle of desired
diameter.

Figure 5 is a plan view thereof.

Figure 6 is a cross sectional view of a
reclamping and centering device for retain-
ing the outwardly reduced ring in its origi-

‘nally closed shape and facilitating the ring’s

inner circumference being turned to desired
dimension.

In Figure 8 a receiver 10 is diagrammati-
cally shown in which is mounted a plurality
of radially movable blocks 11. Only a

"Application filed September 16, 1920.

Serial No. 410,620.

small number of these blocks is illustrated
but this will suffice for explaining the work-
ing principle of the device.

A severed or gapped ring 12, fixedly held
together at its ends is placed into the ve-
ceiver and the blocks are gradually moved
inward until abutting with the ring’s outer
circumference. Now the ring ends are
freed, while blocks 11 are holding the ring
in the exact shape as that when the ring
was originally introduced while held to-
gether at its ends.

In quantity manufacture it was found
that a large percentage of rings of the like
sizes will assume the like curvatures when
closed at and fixedly held together at their
ends. For such rings of equal sizes, re-
ceivers with permanently attached ribs or
blocks 11 can be used.

When a plurality of such rings of equal
size and equal curvature have been placed
into the receiver, a clamping device, shown
in Fig. 4, is introduced into the receiver,
and the rings are fixedly clamped together
while retaining the shape which they freely
assumed, when originally held together at
their ends. This clamping device as shown
comprises disks or washers 13, through the
center opening of which passes a threaded
centering spindle 14. Nuts 15 serve for

tightening disks 13 against the faces of the

ring.

When introducing the clamping device
into the receiver, it is obvious that before
clamping the ring the device must be first
centered in the receiver. The centering
spindle 14 is provided with any suitable cen-
tering means indicated at 16, by means of
which it may be held in a machine, for in-
stance, in a lathe, milling machine, grinder
or the like.

When correctly centered, the ring 12 is
now turned or otherwise reduced at its
outer circumference to a true circle of the
desired diameter for which the ring is in-
tended.

Thereafter the reduced ring, without hav-
ing been released from its originally as-
sumed shape, is placed and centered in
another clamping contrivance shown in
Fig. 6, which I will term a re-clamping de-
vice. It consists of a tubular member 17,
externally threaded at one of its ends 18 and
provided with a flat annular seat 19. . The
other end of the re-clamping device is pref-
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erably smooth and fits into a socket 20 pro-
vided with a centering stem 21. Engaging
the threaded end 18 of sleeve or tubular
member 17 is an open cap 22 provided with
an annular seat 23.

Before attaching the cap, the centering
device (shown in Fig. 4) holding ring 12
is placed bodily into sleeve 17 so that one
face of the ring abuts with face or seat 19
of the sleeve. The ring is then propeily
centered and the cap is serewed on the sleeve
until face 23 ﬁlmlv clamps the ring Iin
position.

Now the nuts 15 of the clamping device
are loosened and disks 13 removed. The
sleeve is then centered in socket 20 and the
inner circumference of the ring is machined
to the desired dimensions.

It is obvious that the above operations
may be reversed in so far as it is more ex
pechtmus to first center the receiver shovn
i Fig. 3, inte which a ring was hlaced m
the manner stated above. bore fne ring’s
inner circumference and then tla'lSLQT it to
an arbor similar to that shown in Fig. 4 and
finish its outer circumference, while held in
the arbor.

Where a number of rings of the same cur-
vature are retained in a receiver, their inne
and cuter surfaces may be machined in mvl—
tlple in the same manner.

Before the ring is twrned, it will be ad-
vantageous to rouohly face the ring, but this

])eratlon may be done when th“ ring is
already closed. The finishing and facing of
the ring may take place when the mnn is
released after the machining oper ations.

T 'have found 1t Qomo’mmes pre eferable to
roughly finish the ring blank before turning
it to desired diameter. Also roughly cut-
ting or gapping it and later finishing the
mpped ends may prove of benefit in some

ases.

In Fig. 2 a temporary clamping device 24
of snnp]e cons huchon is shown to indicato
that the closing of the gapped ring may be
accomplished in any declred manner as long
as the closing operation of the ring is un-
obstructed in any way, thus allowing the
ring to freely assume a so to qpeql\ natural
shape, whereby an equilibrium of its radial
expanding forces is established.

In order to simplify and to reduce my
process to praotmal shop oper‘ahons A va rwefv
of eombinations in handling the ring hla nk
may be employved. One of the DIBLEIIPC]
ways 1 have tested is to first apply external
pressure against the severed or gapped ring
blank, preferably in tangential direction to
its gap, 80 as to ‘close its ends retaining the
ends in closed velation by means of a devics
24 or similar contrivances, dependmo upon
the form of the severed ends of the blank.
When the ends of the ring are thus securely
clamped tooether, dlsoom’:mue the for-
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merly applied external pressure upon the
ring. By so doing, the blank is retained in
a closed rmO—hke, somewhat oval shape,
which it is permitted to freely or naturally
assume, while its radial expanding forces in
c\)nﬂequence of the freely assumed shape will
be in equilibrium at all points of its cir-
cumference.

Now a retainer similar to that disclosed in
Tig. 3 is employed. The ring held in its
ﬁ‘eel v assuieed shape by c]amp 94 or similar

evices, is placed in the vetainer and cen-

tered therein by way of a plurality of
vadially movable blocks indicated af 11.
When these blocks have heen brought to bear
snugly against the closed held ring. with-
out in any way altermo its i'reel*y assumed
shape, and ascuunrr the retention of that
freely assumed shape of tho ring, the clamp-
ing device holding its ends torreth"r 18 re-
leased and removed.

This operation may be repeated until a
sufficient number of rings has been placed
in the receiver so as to abut. An arbor with
end plates similar to that m(dmte’q at 13 in
Fig. 4 is then passed through the receiver

and the rings clamped firmly together with-
ot (hqtmbmo the freely asstumed 1nd1v1du‘u
shapes of any of the rings held in place by
the series of blocks 11.

Thercafter the blocks are loosened and
the clamped together rings may be removed
from the receiver, center ed and their outer
urcumforonce reduced to perfect circular
shape of the diameter for which they are
intended by either turning. grinding, pol-
ishing or otherwise m‘whmmﬁ or (19(11',111;3;
the rings.

Having reduced their outer circumference
to a perfect desired shape the rings may
either be ve-clamped without releasing them
from the avbor, in the manner explained in
connection with Figs. 4 and 6, or they may
be released from the avbor and filed indi-
vidually into a cylinder of a corresponding
perfect civealar shape of the desived diame-
tex where thev are again clamped togetlier
but in such a way as to facilitate their
inner cirecum ference being shaped hy turn-
ing, grinding. finishing or otherwise ma-
chining or treating to the desired form.

It is obvious that the operations of re-
dircing the ring body to a core wmav be re-
versed by fir st mﬂnwdu‘ﬂlv closing  the

gepped ving hlank in the manner %h‘nadv
c’e%mhed filing it in ite closed form in a
receiver like that shown in Fig. 3, adjust-
ing the blocks 11 to the per qahew of the
freely assumed ring-like qh‘vpes thus main-
taining  these originally assumed ring
shapes, releasing the devices clamping or
holding the ring ends together, and clamp-
ing the ring shapes Wlthln the receiver so
as to facilitafe their inner civcumference
being easily machined to desired form.
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Then a cylinder or arbor of a diameter
corresponding to or being less than the in-
ner diameter of the rings may be inserted
and the rings clamped together and cen-
tered without disturbing their outer freely
assumed circumferential shape and, thus
clamped, removed from the receiver. Now
their outer circumference is reduced to per-
fect circular shape of the desired dimension,
whereafter the rings are released.

In practice T have found that the devia-
tions of ring blanks prepared for one de-
sired size is so small or may be made as
small so that it becomes practicable to elimi-
nate individually adjustable blocks 11 (Fig.
3) in a receiver, and substitute therefor
lTongitudinal ribs, shaped and so arranged as
to conform with the average individnally
freely assumed shape of the rings.

When filing the closed rings in such a
receiver and when the rings do not exactly
fit therein, a slight twist of the ring brings
it in full contact with the ribs or blocks
sufficient to retain it in the freely assumed
shape when clamp 24 or a similar device
holding the rings in closed position is re-
leased.

When blanks, prior to their being closed,
are roughly finished, receivers may be used
of a desired inner shape, for instance, cylin-
ders with an oval inner opening correspond-
ing to the average form freely assumed by
roughly finished ring blanks when closed
and temporarily clamped in the manner ex-
plained herein.

In the drawings are disclosed two typical
ring blank shapes having so-called lapjoint
cuts. It is self-understood however, that my
process may be employed in the manufac-
ture of rings for any purpose and of any
desired shape, form, or cross-sections and
having various kinds of severed or split
joints, such, for instance, as straight, diago-
nal, interlocking, spiral or other known
splits or cuts.

Having thus described my invention, T
claim :

1. The process of equalizing all the forces
in a closed, gapped piston ring blank, hav-
ing overlapping ends, which comprises hold-
ing said blank together at one point of its
overlapping ends.

2. The process of producing piston rings
equally expanding at all points of their
civcumference, which comprises, severing a
ring blank, providing its ends with portions
designed to over-lap, closing the ring and
holding its overlapping ends together at a
single point. thus permitting the ring to
substantially freely assume a ring-like
shape, clamping the rings for the purpose
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of machining it without altering its as-
sumed shape.

3. The process of producing piston rings
equally expanding at all points of their
circumference, which comprises, severing a
ring blank, providing its ends with portions
designed to overlap, closing the ring and
holding its overlapping ends together at a
single point, thus permitting the ring to
substantially freely assume 'a ring-like
shape, clamping the ring circunferentially
without altering its assumed shape, releas-
ing its ends, and machining it while thus
clamped.

4. The process of producing piston rings
equally expanding at all points of their
circumference, which comprises closing and
fixedly holding a severed ring blank hav-
ing overlapping ends, at one point of its
severed ends, thus permitting it to freely
assume a natural ring-like shape in which
the expanding forces are equalized, clamp-
ing the ring circumferentially without al-
tering its ring-like shape, releasing its over-
lapping, fixedly held ends, and machining
it while the ring is thus clamped.

5. The process of producing piston rings
equally expanding at all points of their cir-
cumference, which comprises closing and
chucking for the purpose of machining a
severed ring blank in such a way as to cor-
respond in shape to a severed ring blank
which is fixedly held together at one point
of its severed ends.

8. The process of producing piston rings
equally expanding at all points of their cir-
cumference. which comprises closing and
fixedly holding for the purpose of machin-
ing, a severed ring blank having overlap-
ping ends, in such a way as to correspond
in shape to a severed ring blank which is
held at one point of its severed ends and
which is thus permitted to freely assume a
natural, ring-like form in which the ex-
panding forces are equalized.

7. The process of making piston rings,
which comprises closing and subsequently
chucking for the purpose of machining a
plurality of severed piston ring blanks hav-
g overlapping ends, in such a manner as
to correspond in shape to a plurality of in-
dividual severed ring blanks having over-
lapping ends and which are held singly to-
gether at one point of their ends, whereby
the rings would freely assume natural, ring-
like shapes in which the expanding forces
are equalized.

Signed at New York, in the county of
New York, and State of New York, this
17th day of August, A.D. 1920,

HARRY S. FRANK.
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