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PISTON-TO-ROD DETACHABLE CONNECTION 

This application relates to a detachable connection 
of a piston onto a reduced diameter section of a. rod, at 
a location thereon between spaced apart shoulders pro 
vided by the reduced diameter section. The piston and 
rod assembly reciprocate under power in a work per 
forming device, including but not. limited to hydraulic 
power cylinders, for example. I 
My invention has the objects of the drop hammer cyl 

inder US. Pat. No. 2,211,717 and the Pat. No. 
3,1 15,071 for hydraulic cylinders for large earth mov 
ing machines, the disclosures of which patents are in 
corporated in entirety herein by reference. One of sev 
eral such objectives is to avoid certain limitations en 
countered with threaded connections, involving the ' 
necessary cutting of threads at one or more points on 
the rod end. It is well known to have a piston retainer 
internally threaded, or the piston internally threaded, 
or both, for securement onto companion threads of the 
rod. 
My invention has the additional objective of avoiding 

certain things encountered in the patented structures, 
namely, the limitations encountered from taking resort 
to a split piston construction, a split retainer construc 
tion, and a split clamp, if any, as disclosed in the pa 
tents. That is to say, the patented structures while en 
tirely feasible and doubtless commercially attractive, 
employ several pairs of complementary halves or parts 
which collectively contribute to a multiplicity of sepa 
rate parts in the assembly and which in the patented de 
signs produce manifestly limited final tightness and sol 
idarity available in the connection. 
Various features, objects, and advantages will either 

be specifically pointed out or become apparent when, 
for a better understanding of the invention, reference 
is made to the following written description, taken in 
conjunction with the accompanying drawings which 
show a preferred embodiment thereof, and in which: 
FIG. 1 is a longitudinal view of a hydraulic power cyl 

inder embodying the present invention; 
FIG. 2 is a cross sectional longitudinal view of the 

connection between piston and rod within the cylinder 
of FIG. 1; 
FIG. 3 is a top plan view of a ring formed of plural 

pairs of wedging segments in the connection of FIG. 2; 
and 
FIGS. 4, 5, and 6 show individual details respectively 

isometrically, in top plan, and longitudinally. 
More particularly in FIG. 1 of the drawings, a double 

acting hydraulic cylinder assembly 10 comprises a cyl 
inder 12 having a relatively smooth bore. The head end 
of the cylinder 12 carries an end closure member 13 
provided with a hole therethrough, and a bushing 14 
within the hole for pivotally connecting the head end 
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of the cylinder assembly in a tool working arrangement. ' 
The end closure member 13 has a passageway 15 ex 
tending from a port 16 at the outer end thereof into a 
recess which opens into the head end of the cylinder 
12. . 

The rod end of the cylinder 12 has an inlet outlet port 
18 for communication of hydraulic ?uid between an 
external conduit and the rod end chamber of the cylin 
der 12. The rod end of the cylinder 12 carries an ,end 
closure member 20, having a hole axially therethrough 
for a piston rod 21 of the piston assembly 11. An end- 1 
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2 
less circular seal 22 about the hole seals the piston rod 
21 as the latter axially reciprocates. 
The rod 21 at its internal end carries a piston head 

generally indicated at 25 and the rod carries at its ex 
ternal end an eye 26 with a bushing 27 therein for piv 
otally connecting the cylinder assembly in a tool work 
ing arrangement. Sealing between the mutually con 
fronting piston girth and smooth cylinder bore is pro 
vided by the usual piston rings or piston packing, not 
shown. 
The problem will be noted at this point that the pis 

ton rod 21 requires removal of the piston head 25 in . 
order for the rod to be introduced through the endless 
seal ring 22 during initial assembly. My invention pro 
vides a connection for the piston head which is detach 
able from the rod, which avoids the use of threads on 
the rod, and which wedges the piston in place on the 
rod with an exceptionally tight and solid fit, now de~ 
scribed. > 

DETACHABLE Connection — FIG. 2 

A piston 28 in the schematic shape of an endless col 
lar in the head 25 slides over a reduced end portion 30 
of the rod 21 for purposes of assembly, and rests 
against a piston shoulder 32 provided by the reduced 
section of the rod. A wide radial groove 34 penetrating 
into the reduced section of the rod overlaps axially 
slightly with the upper end of the piston 28 as viewed 
in FIG. 2. 
At the upper end, the piston 28 carries adjustable pis~ 

ton hold-down means 36 comprising an endless clamp 
ing ring 38 and piston threaded-hold-down devices 40 
interconnecting the piston and clamping ring. 
An interposed split locking ring generally indicated 

at 42 has a double slope angle at the top formed by a 
first, or inner, wedging surface 44 complementary to an 
outwardly inclining mating shoulder 46 on the upper 
end of the groove 34. A second, or outer, wedging sur 
face 48 on the ring 42 is complementary to an out— 
wardly sloped mating surface 50 on the bottom of the 
endless clamping ring 38. 
The ring 42 projects radially inwardly into the groove 

34 and has a bottom wedging surface 52 undercut at its 
inner end by the groove 34 and complementary to the 
normal upper end surface 54 of the piston 28. The fric 
tional interface between the piston and ring 42 has min 
imal area. Each threaded device 40 passes noninterfer 
ingly through a radial slot 56 in tlhe ring 42 and a regis 
tering fastener opening 58 in the endless clamping ring 
38. 
The reduced end portion 30 of the rod 11 is of uni 

form diameter except for the portion carrying the 
depth of the groove 34, and so the cylindrical interface 
of contact between the piston .28 and the rod 21 is 
shown with a larger diameter than the bottom of the 
groove 34. 
At outset of the adjustment, the pressure of the pis 

ton hold-down means causes endwise movement of the 
ring 38 toward the piston 28. Immediately, the piston 
28, clamping ring 38, and near shoulder 46 on the rod, 
each in active response to pressure of adjustment of the 
hold-down means 36, and each in active engagement 
with a respective wedging surface 52, 48, and 44 of the 
ring 42 common thereto, cooperate to wedge the ring 
between the piston and near shoulder 46 to a radially 
inward locking position locking ‘the piston in compres 
sion on the piston shoulder 32. 
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SPLIT LOCKING RING 42 — FIG. 3 

The split locking ring 42 is composed preferably of 
at least 3 or 4 segments as generally indicated at 60. 
Desirably, a plurality of pairs of the segments is em 
ployed so as to act diametrically, as in the case of those 
segments specifically designated 60a and 60b. The rea 
son is that only the central portion of each segment. 
represented by an arrow in FIG. 3, acts directly toward 
the center of the rod 21 and so there is no wasted com 
ponent of motion. Yet although each end portion of 
each segment moves in a parallel path, such path is off 
center and thus wastes motion laterally as it approaches 
the center. In theory, such path would never, in fact, 
reach center, but would simply slide past center by the 
distance of its lateral offset therefrom. 
Contact between the piston and radially outer por 

tion of the bottom wedging surface 52 is prevented by 
a step 62 in the surface providing relief therebetween. 
The resulting clearance is predetermined and uninter 
rupted. 
The large plurality of pairs of segments, such as the 

pair 60a 60b, and so forth, is no drawback in my inven 
tion because, despite the number, the endless clamping 
ring 38 thereupon precisely coordinates their radially 
inward movement as it commonly cams or wedges 
them in unison inwardly. A large plurality of the pairs, 
as compared for instance to a single pair of segments 
each being a semicircle, increases the mechanical ad 
vantage because it raises the number of central vpor 
tions of segments and proportionally reduces the 
wasted motion attendant with segment end portions. 
A large number of pairs of segments, each of which 

requires a threaded hold-down fastener device passing 
through the appropriate slot 56, is no drawback be 
cause of the large mechanical advantage available. In 
prior constructions of threaded-on pistons, or thread 
ed-on retainer nuts for the piston received on threads 
of a rod, torque is applied by tool in an undivided oper-v 
ation and the tightness and solidarity are thus limited. 
But a plurality of the threaded devices 40 in use ac 
cording to my invention affords a progressive tighten 
ing down system, and dividing the tightening multiplies 
the available torque. 
Or viewed the other way, a large power wrench might 

be required for tightening down a comparatively enor 
mous piston on rod threads or a comparatively enor 
mous piston retainer nut on rod threads, whereas the 
connection tightened according to my invention can be 
taken down in stages with a simple hand wrench. 

HOLD DOWN DEVICES — FIG. 2 

The piston hold-down devices used can be hold-down 
stud and nut devices for locking the wedging, split lock 
ing ring radially in place. The studs of the devices 
would be threaded into the upper end of the piston 28, 
as viewed in FIG. 2. 
But as herein illustrated, the devices are shown to be 

hold-down bolts 40 for locking the piston with the 
wedges. The bolts are threaded into tapped openings 
which are longitudinally disposed in the upper end of 
the piston 28 and, at the head end, each bolt head en 
gages the top of the endless clamping ring 38 as viewed 
in FIG. 2. 

DETAILS — FIGS. 4, 5, and 6 

By way of details, a segment 60 of the split locking 
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4 
ring 42, the endless clamping ring 38, with the bolt 
heads omitted, and the rod 11 with the piston and con 
nection omitted are shown in respective FIGS. 4, 5, and 
6. 
The detachability, solidarity and simplicity will be ap 

preciated which result from my invention. Great me 
chanical force multiplication is available from the prac 
tice thereof. The reason is the presence of a plurality 
of pairs of segments 60 which display high mechanical 
efficiency, and a like plurality of pairs of fasteners 40 
on which the torque can be concentrated one at a time, 
yielding an effective torque advantage of that many 
times. 
Applying the piston head 25 is done in a reverse se 

quence to the steps of detachment. The detachment se 
quence is to remove the fasteners 40, then the clamping 
ring 38, next the segments of the split locking ring 42, 
and finally the piston 28 from the rod. 
Two or more fasteners 40 are needed and two or 

more segments are needed in the split ring 42, and the 
number of each of the plural fasteners and plural seg 
ments can equal or exceed the number of the other. 
Thus, one embodiment of the invention contemplated 
has eight of the bolt fasteners 40 and four of the split 
ring segments 60. 
What is claimed is: 
1. Detachably connected assembly comprising: 
a piston rod provided with a piston shoulder, and a 
shoulder confronting the piston shoulder with a 
space therebetween, and so spaced apart therefrom 
as to be in a position more near to the rod end; and 

a piston thereon in the space between the shoulders, 
having carrying means and carrying thereby longi 
tudinally adjustable hold-down means including an 
endless clamping ring, the plane of which ring 
being at least in near vicinity to the near shoulder; 

said piston, clamping ring, and near shoulder having 
interposed split locking ring means, said means 
presenting at least first and second wedging sur 
faces wedged against the clamping ring and against 
the near shoulder on respective mating surfaces of 
the latter so that the active engagement, in re 
sponse to pressure of adjustment of the hold-down 
means, wedges said interposed split ring means be 
tween the piston and near shoulder to a radially in 
ward locking position locking the piston in com 
pression on the piston shoulder. 

2. The invention of claim 1, characterized by: 
the endless clamping ring, as viewed in cross section 

with the rod end extending in one vertical direc 
tion, presenting a downwardly and outwardly 
sloped surface forming one of said mating surfaces 
and actively engaging the first wedging surface in 
the described way, said first wedging surface being 
complementary to said sloped surface. 

3. The invention of claim 2, further characterized by: 
the near shoulder on the piston rod, when the latter 

is viewed with the rod end extending in one vertical 
direction, presenting an upwardly and outwardly 
inclined surface forming another of said mating 
surfaces and actively engaging the second wedging 
surface in the described way, said second wedging 
surface being complementary to said inclined sur_ 
face. 

4. The invention of claim 1, wherein the split locking 
ring means is composed of segments exceeding a pair 
in number. 
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5. The invention of claim 1, the hold-down means 
characterized by threaded hold~down devices between 
the endless ring and the piston to clamp down on the 
interposed split locking ring means, the devices exceed 
ing a pair in number. ‘ 

6. The invention of claim 1, characterized by the 
hold-down means comprising individual threaded de 
vices and the split locking ring means comprising indi 
vidual ring segments, there being at least two pairs of 
threaded devices and two pairs of segments. 

7. The invention of claim 1, there being angularity to 
the slopes of the respective first and second wedging 
surfaces engaged by the clamping ring and near shoul~ 
der so as to present oppositely sloping surfaces to the 
latter. 

8. The invention of claim 1, the adjustable hold-down 
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6 
means characterized by threaded fastener means in the 
carrying means on the piston and received noninterfer 
ingly in radial slots in said split locking ring means. 

9. The invention of claim 4, the split locking ring 
means being relieved along the radially outer portion of 
its interface of engagement with the piston whereby the 
piston and each segment at said radially outer portion 
of the interface of engagement have predetermined 
clearance preventing contact. 

10. The invention of claim 9, the near shoulder char 
acterized by a rod groove defining the near shoulder 
and undercutting said interface of engagement, 
whereby a radially inner portion of said interface of en 
gagement of each segment overhangs the piston by a 
clearance gap preventing contact. 

* * * * =l< 


