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To all whom it may concern: 
Be it known that I, JoHN BADEKER, a citi 

zen of the United States, and a resident of 
Omaha, in the county of Douglas and State 
of Nebraska, have invented certain new and 
useful Improvements in Metallic Rod-Pack 
ings, of which the following is a specifica 
tion. 
My invention relates to metallic rod-pack 

ing, adapted for Such uses as maintaining a 
steam-tight joint around the piston-rods and 
valve-rods of locomotives or other steam 
engines. It is the object of my invention to 
provide a simple, durable and efficient pack 
ing for the purposes set forth, having 
means for maintaining a proper circum 
ferential spacing of the packing segments 
about the rod, and for preventing excessive 
pressure between, and consequent rapid 
wear of, the packing and rod. Further ob 
jects of my invention are to provide an im 
proved form of follower for use on piston 
rods having enlarged reinforcing end-por 
tions over which the continuous annular 
parts of the packing must be passed in as 
sembling and removing the same, and with 
which it is desirable that the entire pack 
ing assembly be contained in the gland and 
becapable of lateral movement with the 
OC. 

In the accompanying drawings Figure 1 
is a longitudinal or axial section of a rod 
packing assembly embodying my invention, 
Fig. 2 is a partial front view and partial 
transverse section of the same on the plane 
of the line 2-2 of Fig. 1, Fig. 3 is an axial 
section of the packing-ring, Fig. 4 is a front 
view of the same, Fig. 5 is a front view of a 
modified form of the packing-ring, Fig. 6 is 
an axial section of the same, Fig. 7 is an 
axial section of another modified form of 
the packing-ring, and Fig. 8 is a front view 
of the same. 
In the structure illustrated, the rod 10 has 

an enlarged reinforcing portion 11 at the 
end thereof, as commonly employed for the 
piston-rods of locomotives. The cylinder: 
head 12 has the usual stuffing-box 13, and 
into the front end of said stuffing-box there 
is fitted a back-ring 14 having an outer 
flange resting against the front side of the 
head 12. The rear end of the gland 15 fits 
against and partly over said outer flange of 
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the back-ring, said gland being secured to 
the head 12 by studs 16 and nuts 17 in the 
usual Way. It will be noted that the open 
ing or bore of the gland and back-ring, and 
of the head 12 at the rear end of the 
stuffing-box, are large enough to pass over 
the reinforcing part 11 of the rod. It 
should also be noted that in practice, owing 
to Wear of the cross head, piston and cylin 
der, the rod does not maintain a position 
concentric with said openings of the gland 
and stuffing-box, but usually assumes a po 
sition more or less eccentric thereto, and has 
Some lateral or side movement during each 
stroke of the piston. To accommodate such 
lateral movement of the rod, it is necessary 
that the packing and the parts abutting 
thereagainst be free to move laterally with 
the rod. . . 
Within the gland, at the front end of the 

packing-chamber, there is disposed a stop 
ring comprising a continuous outer ring 18 
having a shouldered or rabbeted bore large 
enough to pass over the rod-enlargement 11, 
and a split or two-part inner ring 19-19 
fitting within the shouldered bore of the 
ring 18 and bearing upon the sides of the 
rod. The front side of the stop-ring fits 
against the inner face 20 of the gland, the 
abutting faces being plane-surfaced perpen 
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dicularly to the rod-axis and ground to form 
a steam-tight joint. The bore of the stop 
ring does not form a steam-tight joint with 
the rod, however, since the ring is incapable 
of closing upon the rod to compensate wear 
of the contacting surfaces; but escape of 
steam around the rod through the bore of 
the stop-ring is prevented by the packing 
ring, which forms a steam-tight joint with 
both the rod and the rear face of the stop 
ring. 
The packing-ring, hereinafter described 

in detail, is pressed yieldingly against the 
stop-ring bv, means of a follower which 
bears against the rear face of the packing 
ring. The follower comprises a continuous 
ring 21 of which the bore is large enough 
to pass over the rod-enlargement 11 and 
which has in the rear face thereof a plural 
ity of cylindrical pockets in which coil 
springs 22 are disposed as shown. The ring 
21 fits slidably upon the longitudinal flange 
of a two-part or split --ring 23-28, the 
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radial flange of said ring resting slidably 

0. 

against the back-ring 14, and being engaged 
at the front side by the ends of the springs 
22. The bore of the L-ring is such as to fit 
loosely upon the rod, the two parts of Said 
L-ring are held together by the continuous 
ring 21, and there is a slight longitudinal 
or axial clearance-space between said ring 
21 and the L-ring. - 
The packing-ring shown in Figs. 1, 3 

and 4 comprises six segments or pieces, there 
being three main segments 24 and three in 
ner or lapping segments 25. The main seg 
ments 24 are uniformly arranged circum 
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ferentially of the rod, and have parallel 
adjacent end-faces with clearance-spaces be 
tween them extending radially and parallel 
to the axis of the rod, said clearance-spaces 
being gradually reduced in width as the 
packing wears and closes upon the rod. 
The rear sides of the segments 24 lie in a 
plane perpendicular to the rod and are en 
gaged by the front side of the follower-ring 
21. The front sides of the main segments 
are provided with plane-surfaced recesses 
in which the inner segments 25 fit slidably, 
one of said inner segments lying in over 
lapping relation to the adjacent ends of 
each pair of the main segments and stop 
ping off, longitudinally of the rod, the 
clearance-space between the ends of said 
main segments. The rear sides of the re 
cesses in the main segments are perpendicu 
lar to the rod, and the outer sides of the 
several recesses are disposed at angles to 
each other similar to the sides of a hexagon 
symmetrical to the axis of the rod. The 
thickness of the inner segments 25 is the 
same as the depth of the recesses in which 
they lie, and the flat side surfaces of said 
segments form steam-tight joints with the 
stop-ring and the rear sides of the recesses, 
while the concave inner surfaces fit upon 
the rod and the flat outer sides form steam 
tight joints with the outer sides of the re 
cesses in the main segments. It will be 
noted that the two flat surfaces which form 
the outer side of each inner segment are 
angularly related to each other as two of 
the sides forming a corner or vertex of a 
hexagon. The ends of the inner segments 
are perpendicular to the adjoining outer 
faces thereof, and are parallel to the respec 
tively adjacent ends of the recesses, said 
ends of the segments and recesses having 
clearance-spaces between them, as shown. 
On each of the ends of the inner segments 
there is carried a rectangular lug 26 which 
extends across the clearance-space perpen 
dicularly to the rod and engages the end of 
the recess, and the thickness of the lug is 
less than the thickness of the segment, so 
that there is clearance-space at each side of 
the lug. The outer or convex sides of the 
main Segments are grooved to receive an the packing being pressed inwar 
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nular springs 27 which are disposed around 
the same, as shown in Fig. 1, being under 
sufficient tension to hold the segments to 
gether radially of the rod. 
The packing-ring is made of bearing 

metal having a hardness and fusibility ap 
propriate to the conditions under which the 
packing is to be used. Thus, for low-pres 
sure steam the packing segments may be 
cast from Babbitt-metal, for high-pressure 
and Superheated steam the packing may be 
of material such as 50% copper-lead alloy, 
while for steam of very high pressure and 
temperature it may be necessary to employ 
brass or bronze in the segments. It will be 
seen that the lugs 26 at the ends of the in 
ner segments maintain uniformity of the 
clearance-spaces, not only at the ends of 
the inner segments but also between the ends 
of the main segments. As the packing 
wears, each of the segments moves in radi 
ally of the rod without bending or deforma 
tion of the bodies thereof, the contacting 
flat faces of the segments sliding upon each 
other so that the inner segments move, rela 
tively to the main segments, toward the 
ends of the recesses, and the lugs 26 being 
shortened by lateral enlargement or upset 
ting of the material therein to permit said 
relative end-movement. It will be seen that, 
owing to the required upsetting of the ma 
terial in said lugs, the same oppose the 
closing of the packing upon the rod, thus 
reducing the pressure between the packing 
and the rod, and minimizing wear of the 
contacting surfaces. Ordinarily the lugs 
may be of the same material as, and inte 
gral with, the inner segments, but obviously 
the material and the size of the lugs must 
always be such that they can be upset by 
the pressure thereon, under the temperature 
conditions to which they are subjected when 
in use. As the material in the lugs is up 
set, it spreads laterally into the clearance 
spaces behind and in front of the respec 
tive lug, and a Small part of the excess ma 
terial is worn and carried away by the rod. 
Any leakage of steam through the joints be 
tween the main segments and the rear sides 
of the inner segments is prevented by the 
lugs 26, which form walls between the front 
and rear portions of the clearance-spaces at 
the ends of the inner segments. As the 
bodies of the segments are not bent or dis 
torted during closure thereof, their contact ing surfaces maintain steam-tight joints 
without difficulty, and there is no tendency 
to cause failure of the packing either by 
fracture of the segments or by separation 
of the sliding surfaces forming the several 
steam-tight joints. 
The annular springs 27 are employed 

merely to hold the segments in place when 
the packing is not under steam EE ly upon 
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the rod mainly by the steam which enters 
the gland past or through the follower, and 
as the pressure of the steam is necessary to 
upset the pins 26, no wear of the packing 
occurs when there is no steam pressure in 
the gland. During lateral movement of the 
rod, relatively to the gland and cylinder 
head, the packing-ring, stop-ring, follower 
ring 21 and -ring 23-23 all move with 
the rod, the stop-ring sliding upon the in 
ner face 20 of the gland, and the -ring 
sliding upon the front face of the back 
ring 14. 

In the structure of the packing-rings 
shown in Figs. 5, 6, 7 and 8, the main seg 
ments 24 are the same as in the preceding 
forms, but the inner segments 251 are not 
provided at their ends with the upsetting 
lugs of the first-described form. The func 
tions of said upsetting lugs are performed, 
however, by the following means: In the 
structure shown in Figs. 7 and 8 the clear 
ance-spaces at the ends of the inner Seg 
ments are completely filled by rectanguiar 
blocks 261 of a metal much softer and more 
malleable than the metal used in the seg 
ments. The blocks 261 are attached to the 
main segments by pins of the same material 
as the blocks and integral therewith, said 
pins extending into openings therefor as 
indicated by the dotted lines 262. When the 
packing is in operative position, the Soft 
blocks are completely confined by the pack 
ing-Segments, the stop-ring, and the rod, 
so that the soft material is prevented from 
upsetting under the pressure to which it is 
subjected, except as it is pressed against, and 
worn, and carried away by the movement 
of the rod; but owing to the softness of the 
material, the inner sides of the blocks are SO 
worn by the rod and the material thereby 
displaced at a rate faster than the rate of 
wear of the segments, thus permitting dis 
placement of material from the bodies of the 
blocks and enabling closing of the segments 
in the usual way. In the structure shown 
in Figs. 5 and 6, the blocks 261' are of Soft 
metal, being similar to the blocks 261 but 
not completely filling the clearance-spaces, 
and said blocks permit closure of the Seg 
ments upon the rod by displacement or flow 
ing of the soft metal toward the rod into 
the open clearance-spaces adjoining the rod. 
Now, having described my invention, 

what I claim and desire to Secure by Letters 
Patent is: 

1. In a metallic rod-packing, a packing 
ring comprising a series of circumferen 
tially overlapped segments, there being 
clearance-spaces at the ends of the segments 
adjoining the bore and one face of the ring, 
deformable spacing - members extending 
across said clearance-spaces and stoppin 
the same longitudinally of the rod, an 
means abutting said face of the ring and 
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confining said spacing-members against dis 
placement except toward the bore of the 
ring. 

2. In a metallic rod-packing, a packing 
ring comprising a series of circumferentially 
overlapped substantially non - deformable 
segments having clearance - spaces at the 
ends thereof adjoining the bore and one face 
of the ring, deformable spacing-members 
filling said clearance-spaces, and means 
abutting said face of the ring and confining 
Said spacing-members against displacement 
except toward the bore of the ring. 

3. In a metallic rod-packing, a packing 
ring comprising a plurality of main seg 
ments fitting around the rod and having 
radial clearance - Spaces between adjacent 
ends thereof, the end-portions of Said main segments being recessed adjoining the rod 
and one side-face of the packing-ring, the 
outer sides of the several recesses being 
plane-surfaced and at angles to each other 
similar to the sides of an equilateral poly 
gon symmetrical to the axis of the rod, in 
ner Segments fitting in said recesses to lap 
the clearance-spaces between the ends of the 
main segments, there being clearance-spaces 
between the ends of said inner segments and 
the respectively adjacent ends of the re 
cesses, and members in the latter clearance 
spaces for maintaining the circumferential 
spacing of the segments and opposing clo 
sure of the segments upon the rod, said 
members extending from the rod to the outer 
sides of Said clearance-spaces to stop the 
same longitudinally of the rod and being 
deformable to enable closure of the Seg 
ments only under predeterminable tempera 
ture and pressure. 

4. In a metallic rod-packing, a packing 
ring comprising a plurality of main Seg 
ments having radial clearance - spaces be 
tween adjacent ends thereof, inner segments 
fitting slidably within recesses in the end 
portions of the main segments so that the 
central portion of each inner segment ex 
tends across the clearance-space between a 
pair of the main segments, the outer sides 
of the inner segments comprising plane-sur 
faces coincident with alternate vertexes of 
an equilateral polygon symmetrical to the 
axis of the rod, there being clearance-spaces 
between the ends of the inner segments and 
of the recesses containing said segments, and 
spacing members deformable under heat and 
pressure and completely filling the latter 
clearance-spaces for preventing reduction of 
said spaces circumferentially of the rod ex 
cept by upsetting of the material forming 
said members inwardly against the rod. 

5. In a metallic rod-packing, a packing 
ring comprising a plurality of main Seg 
ments having clearance-spaces between ad 
jacent ends thereof, said spaces extending 
radially and longitudinally of the rod, the 
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end-portions of the main segments having plane-surfaced recesses opening to the rod ducible during closing of the ring upon the 
and to one side-face of the packing-ring, in 
ner segments fitting slidably in said recesses 
so that the central portions of said inner 
segments extend across the clearance-spaces 
between the respective pairs of main seg 
ments, there being clearance-spaces between 
the ends of the inner segments and the ends 
of the recesses, and deformable members in 
the latter clearance-spaces extending from 
the ends of the inner segments to the ends 
of the respective recesses and from the rod 
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to the outer sides of the recesses, said mem 
bers adapted to maintain uniform spacing 
of all of the segments about the rod and 
preventing closure of the segments except 
under temperatures and pressures sufficient 
to cause upsetting of the member. 

6. In a metallic rod-packing, the combi 
nation with a packing-ring comprising a 
series of overlapping segments having at the 
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ends thereof clearance-spaces which are re. 
rod and without deformation of the seg 
ments, of soft-metal spacing-members dis 
posed in said clearance-spaces, and means 
confining the same to prevent deformation 
thereof except in one direction. 

7. In a metallic rod-packing, the combi 
nation with a packing-ring comprising a 
Series of overlapping segments having clear 
ance-spaces at the ends thereof, of spacing 
members filling said clearance-spaces and 
stopping the same longitudinally of the rod, 
said spacing-members being of material de 
formable under pressure of the segments 
when closing upon the rod, whereby said 
material may be displaced from the clear 
ance-spaces under said pressure and retard 
but not prevent the closing of the ring upon 
the rod. 

JOHN BADEKER. 

25 

30 

35 

40 


