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This invention relates to tools of the type adapted for 
use in compressing piston rings to facilitate the insertion 
of a piston into a cylinder block, such for example as in 
an engine or a pump. 

In certain types of engines, pumps and the like the 
piston rings may be very thin and consequently hard 
to handle. Often two or more such rings are spaced in 
each piston groove thus making it still more difficult to 
handle the rings. Such rings are, as is generally custom 
ary with nearly all piston rings, rotated relative to one 
another so that the gaps are not aligned and hence there 
is less tendency for the sharp edges of the rings adjacent 
the gaps to wear a groove in the cylinder wall and to 
allow fluid to escape through the gaps. Due to the non 
alignment of the gaps, it is necessary to apply uniform 
radial pressure to the rings properly to seat them in the piston grooves. 
An object of this invention is the provision of a piston 

ring compressing tool for use with pistons of different sizes 
and having a continuous arcuate body section with a 
plurality of converging tines depending therefrom with 
the body section and tines being integral and of uniform 
thickness, there being means for adjusting the convergence 
of the tines to accommodate pistons of variant sizes. 
A further object of this invention is a piston ring com 

pressing tool having a continuous arcuate body portion 
and a plurality of converging fingers or tines depending 
therefrom, and a band of adjustable circumference en 
circling said tines and Supported by struck-out portions 
on certain of said tines to vary the convergence of said 
tines and thus accommodate pistons of a plurality of 
different sizes. - 

In many engines, pumps and the like the top surface of 
the cylinder block adjacent each cylinder is uniform and 
flat. In such cases the tines of my piston ring compress 
ing tool as set forth in the foregoing objects are of uni- : 
form length and the tool is readily placed upright on 
the top of the cylinder block in axial alignment with a 
cylinder to insert a piston. 

In other types of engines the top of the cylinder block 
is recessed adjacent a portion of the circumference of : 
each cylinder to provide inlet or exhaust ports. In such 
case if the tines are of uniform length some of them 
are maintained above the recessed portion of the cylinder 
block and each piston ring is released before it is com 
pletely inserted in the cylinder. Additionally, it is diffi 
cult to position the tool properly in upright position in 
axial alignment with the cylinder. For engines, pumps 
and the like of this character it is within the contemplation 
of my invention that certain of the tines should be longer 
than the majority to fit within a recess or additional tines 
should be provided and means should be provided to lock 
the times in position with their extremities projecting be 
yond the extremities of the other tines. 
An object of this invention is the provision of a piston 

insertion tool having a body portion and a plurality of 
relatively converging tines depending therefrom wherein 
certain of the tines are of greater length than others to 
permit positioning of the tool atop a recessed cylinder 
block and gripping of piston rings until they enter the 
cylinder. 
A further object of this invention is the provision of a 

piston, ring insertion tool having a body portion and a 
plurality of spaced apart tines depending therefrom where 
in longitudinally adjustable auxiliary tines are received in 
the spaces between certain of the aforementioned tines 
and means is provided for locking the auxiliary tines in 
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2 
longitudinally adjusted position extending beyond the 
first mentioned tines whereby the tool may be placed 
atop a cylinder block having a recessed portion adjacent 
a cylinder to exert a compressing action on piston rings 
until each ring is inserted in the cylinder. Other and 
further objects and advantages of the present invention 
will be apparent from the following description wherein: 

Fig. 1 is a perspective view showing my piston inser 
tion tool prior to insertion of the piston; 

Fig. 2 is a longitudinal sectional view of the same 
apparatus showing a piston being inserted; 

Fig. 3 is a sectional view taken along the line 3-3 
of Fig. 2; 

Fig. 4 is a sectional view taken substantially along the 
line 4-4 of Fig. 2; 

Fig. 5 is a fragmentary perspective view of the bottom 
portion of a tine showing the struckout detent for sup porting the adjusting clamping ring; 
Fig.6 shows a tube to be used in manufacturing my 

piston insertion tool; 
Fig. 7 indicates how the tube may be formed; 
Fig. 8 shows how a set is imparted to the tines by the 

insertion of a conical mandrel; 
Fig. 9 is a perspective view of a modified tool wherein 

three of the depending tines are longer than the others; 
Fig. 10 is a partial axial sectional view of the modified 

tool in position atop the cylinder block; 
Fig. 11 is a perspective view showing the first form 

of the piston insertion tool with auxiliary tines locked 
in position and depending therefrom; and 

Fig. 12 is a fragmentary axial sectional view of the 
tool of Fig. 11 shown in position atop a cylinder block. 

Referring now to the drawings and particularly to Figs. 
1-4, the first embodiment of my piston insertion tool 14 
comprises a central continuous cylindrical body portion 
16 having a plurality of diverging, spaced apart upstand 
ing tines 18 integral with and extending upwardly there 
from. A plurality of spaced apart tines 20 are integral 
with the body portion 6 and dependent therefrom. The 
tines 20 are pressed or preset to diverge slightly and are 
brought into parallel or converging relation by a band 
22 of variable circumference encircling them. This band, 
as best seen in Fig. 3, has an outwardly directed ear 24 
at one end thereof. The outermost portion 26 of the ear 
24 is deflected rearwardly for a purpose soon to be de 
scribed. The second end of the band 22 underlies and is 
Overlapped by the portion of the band immediately ad 
jacent the ear 24 and a portion of the band is directed out 
wardly and then again inwardly, near the second end 
to form an ear 28 spaced from the ear 24. Aligned aper 
tures are provided in the ears 24 and 28 and a threaded 
bolt 30 is placed through these apertures and has a square 
nut 32 threaded on the end thereof. The reversely bent 
portion 26 at the extremity of the ear 24 prevents rota 
tion of the nut 32. As the bolt 30 is threaded further 
into the nut 32, the ears 24 and 28 are drawn toward 
one another to provide a radially uniform clamping force 
on the tines 20 directing them into parallel or converging 
relation. 
When the bolt is backed part way from the nut so that 

the ring 22 fits loosely about the tines 20, the ring is pre 
vented from slipping from the tines by a plurality of 
Struck-out detents 34. In the illustrated embodiment there 
are a plurality of depending tines 20 and sections are 
deflected from the plane of certain of these times in 
Spaced relation near the bottom thereof to form the de 
tents, 34 extending outwardly, and then upwardly from 
the tines 20. The top edges of the detents underlie and 
engage the bottom edge of the ring 22 to support it. 

In Fig. 1 the piston insertion tool 14 is shown spaced 
above a conventional cylinder 36 in a cylinder block 38 
while in Fig. 2 the tool is shown abutting the block in 
axial alignment with the cylinder 36. A piston 40 of any 
approved construction has a plurality of grooves 42 in 
which are placed piston rings 44. As best may be seen 
in Fig. 1 the rings are rotated relative to one another 
so that the gaps in the rings are not aligned. As shown 
in Fig.1, the rings extend outwardly somewhat from the 
walls of the piston 40 and must be forced inwardly to 
fit within the cylinder 36. As the piston is forced down 
wardly through the piston insertion tool 14 the tines 18, 
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which are somewhat resilient but rather stiff, force the 
'rings 44 further into the grooves 42 so that the outside 
diameter of the rings is decreased until the rings are 
within the body portion 16. The depending tines 20 
also are somewhat resilient but rather stiff and are origi 
inally preset so. as to diverge slightly. The circumference 
of the band 22 is decreased by threading the bolt 30 
further into the nut 32 as mentioned heretofore to draw 
the tines 20 into parallel or converging relation so that 
the circular area defined by the bottom of the tines 20 
coincides exactly with the top of the cylinder 36 as shown 
in Figs. 2 and 4. Thus as a piston 40 is forced down 
wardly the tool. 4 the rings are progressively compressed 
into the grooves 42 until each ring reaches the bottom 
of the tool at which point its external diameter coincides 
with the internal diameter of the cylinder 36 and the ring 
slides smoothly into the cylinder. As may be seen in 
Fig. 2, the square bottom ends on the tines 20 fit flush 
against the top of the cylinder block 38 so that each 
ring 44 is gripped by the tines until it is completely within 
the cylinder 36. 

Although a single piston ring insertion tool as herein 
disclosed is capable of use with pistons of several dif 
ferent sizes, pistons vary sufficiently in size that it is 
impossible to use a single tool for all pistons. Thus the 
diameters of piston ring tools must vary over a consid 
erable range. This makes it necessary to vary the num 
ber or width of the tines or the spacing between them. 
Unless a very large number of piston insertion tools of 
a given size are to be produced, I prefer not to stamp out 
my tool from a single flat blank, but to form the tines 
individually as set forth immediately hereinafter. 
The blank which is to be operated on is in the form 

of a tube 46 which is cut into sections as indicated by 
the dotted lines 48. The tube 46 may be a length of 
commercial tubing, preferably of the seamless type, or 
may be formed from a flat metal sheet 50 (Fig. 7) rolled 
into a cylinder 52 as indicated in dotted lines and butt 
welded along adjoining edges. The tube or cylinder is 
then cut to the overall length desired for a piston insertion 
tool. 14 and the tines 18 and 20 are formed one at a 
time by the use of a single punch to stamp out successive 
slots between the tines. The several lugs or detents 34 
for holding the adjusting ring or band 22 are then stamped 
from the tines 260 by successive operations with a single 
punch. 

Following the forming of the tines and of the band 
securing detents, the uppertines are bent outwardly into 
diverging relation by pressing the upper end of the tool 
onto a conical mandrel 54 as shown in Fig. 8. The 
piston insertion tool is then case hardened to prevent 
unwanted deformation in use and to provide a working 
surface which will not quickly be worn out. The case 
hardening tends to distort the piston insertion tool, par 
ticularly the longer lower tines, which then must be 

In the hammering opera straightening by hammering. 
tion the lower tines are caused to flare slightly outwardly 
so that they may be tensioned into parallel or converging 
relation as desired by the band 22. The entire internal 
bore of the tool then is machined to make it absolutely 
true and to size, leaving the body portions and tines of 
uniform thickness. In Figs. 9 and 10 there is shown a modified form of 
the invention for use with cylinder blocks having a 
recessed portion. In this form of the invention the body 
portion 16, upward tines 18, certain of the lower tines 
20 and the adjusting band or ring 22 of the modified 
piston insertion tool 14a are identical with those hereto 
fore disclosed and are similarly numbered. The essel 
tial difference resides in a plurality of tines 20a, herein 
illustrated as three tines, which extend a predetermined 
distance below the remaining tines 20. As in the pre 
vious form of the invention the times 20 rest atop a cylin 
der block 38 and are drawn in by the ring 22 to have 
the same internal diameter as that of a cylinder 36. The 
elongated tines 20a fit within a recess 56 in the upper 
face of the cylinder block 38 contiguous with the cylin 
der 36, the recess '56 being provided as an inlet or past 
'sageway. As may be seen in Fig. 10, the lower Squared 
ends of the elongated tines 20a fit flush against the top 
face of the recess in the same manner that the tines 28 
fit against the top face of the cylinder block 38 and are 
drawn in to have the same internal diameter as the 'cylinder 36 along with the tines 20 by the band or ring 
22. Defents 34 similar to those heretofore described 
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gressively compressed in a desired manner. 
justment of the rings to the exact diameter of the cylin 

4. 
are struck out of certain of the times 20 and 20a to sup 
port the adjusting band or ring 22. 

it is not necessary to have a special piston insertion 
tool as shown in Figs. 9 and 10 for cylinder blocks hav 
ing recesses. A form of my invention for use with this 
type of cylinder block is shown in Figs. 11 and 12 where 
in the piston insertion tool 14 is identical with that origi 
nally described having a central cylindrical body portion 
6, upstanding slightly diverging tines 18, depending 

tines 20 and an adjusting band or ring 22 supported by 
detents 34. To fit within the recess 56 of the cylinder 
block 30a and abut against its top face, there is provided 
a plurality of auxiliary tines 58 of suitable width to fit 
between adjacent tines 20. The auxiliary tines 58 are 
offset outwardly at 60 to provide upper shank portions 62 
lying flush against the outer surface of the cylindrical 
body portion 16. The upper ends of the auxiliary tines 
are bent outwardly to form handles 64 by which they 
may be raised or lowered. A clamping ring or band 66 
similar in construction to the band 22 previously dis 
closed is provided for encircling the cylindrical body por 
tion 36 and the shank portions 62 of the auxiliary tines 
to clamp the shank portions securely against the cylin 
drical body portions 6 to hold the tines in any desired 
}ongitudinal adjusted position. The times 20 fit flush 
against the top of the cylinder block 38 while the auxiliary 
times 58, similarly to the tines 20a of the last previous 
embodiment, fit within the recess 56 and flush against its 
face so that piston rings may be compressed to have the 
same external diameter as the internal diameter of the cylinder 36 until each ring is entirely within the cylinder. 
The converging relation of the upper tines 8 moving 

from their free ends towards the body section along with 
their slight resiliency enables the piston ring insertion 
tool herein disclosed to accommodate pistons of variant 
sizes while insuring that the piston rings will be pro 

Final ad 

der in which they are being inserted is brought about by 
the lower tines 20 forced into the proper diameter by the 
adjusting band or ring 22. Due to the slight outward 
ilaring of the lower tines, the band 22 is tight about them 
even when the times are held parallel defining a cylinder 
similar to that defined by the central body portion, 16 so 
that the band 22 cannot move accidentally from its de 
sired position and the times cannot spring outwardiy to 
allow the piston rings to assume improper diameters. 

It is obvious that various changes may be made in the 
specific embodiments set forth herein without departing 
from the spirit and scope of the invention. The inven 
tion is accordingly not to be limited to these specific 
embodiments, bit only as indicated in the following 
claims. 

| claim: 1. A tool to facilitate insertion of a piston carrying 
rings or the like into a cylinder, and comprising a sleeve 
member having a fixed predetermined diameter adapted 
to embrace the piston and associated rings, a plurality of 
elongated resilient fingers projecting in a generally axial 
direction from one end of the sleeve and initially preset 
to normally flare outwardly from the periphery of said 
sleeve member, a clamping band spaced from said sleeve 
member and embracing said resilient fingers adiacent the 
free ends thereof for uniformly pressing said fingers in 
wardly under compression to operative position where 
said fingers define an internal diameter not exceeding the 
diameter of said sleeve member, adjusting means Securing 
the end portions of said clamping band for further com 
pressing said fingers to smaller uniform diameters to 
accommodate pistons of varying sizes, and projecting 
means adjacent the lower ends of the fingers for engaging 
and supporting said clamping band. 

2. A tool as claimed in claim 1, wherein a group of 
adjacent fingers are longer than the other fingers to pro 
vide stable support for the tool on a cylinder block with 
a recess into which said longerfingers extend. 

3. A tool as claimed in claim 1, wherein additional 
fingers are fitted in the spaces formed between adjacent 
of said first named fingers for selective vertical adjust 
ment, and wherein clamping means is engageable with 
said additional fingers to maintain the same in adjusted 
position. 

4. A tool as claimed in claim3, wherein said additional 
'fingers have the upperportions thereof offset outwardly to 
overlie said sleeve member, and wherein the said clamping 
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means engages the offset portions of the fingers to clamp 
the same against said sleeve member. 

5. A tool as claimed is claim 4, wherein the offset upper 
portions of the additional fingers are provided with out 
wardly projecting handle members to facilitate adjust 
ment thereof. 
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