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To all uphon, it may concern. 
Be it known that I, CHARLEs GoDYIN 

CuNNINGHAM, a citizen of the United States, residing at Kings Bridge, in the 
county of New York, State of New York, 
have made a certain new and useful in 
vention in Packing-Rings for Shafting, of 
which the following is a specification. 
This invention relates to packing rings for shafting. 
The object of the invention is to provide 

means which are simple, practical, econom 
ical and efficient for securing a steam tight 
joint at the point where a rotating shaft 
passes through a casing in which steam or 
other elastic fluid is confined under pressure. 
A further object of the invention is to pro 

vide a packing which is adapted to work 
against pressure as well as against vacuum. 
A further object is to provide a packing 

capable of withstanding the high pressure 
and temperature of the steam employed in 
steam turbine engines, and also which af 
fords an efficient antifriction bearing or 
wearing surface, and which does not require 
lubrication and will not stick to or hug the 
shaft, or cut, wear or score the same. 
Other objects of the invention will appear 

more fully hereinafter. 
The invention consists substantially in the 

construction, combination, location and rela 
tive arrangement of parts, all as will be 
more fully hereinafter set forth, as shown 
in the accompanying drawing, and finally 
pointed out in the appended claims. 

Referring to the accompanying drawing 
and to the various views and reference signs 
appearing thereon, Figure 1 is a broken 
view, partly in elevation, and partly in Sec 
tion, on the line 1, 1, Fig. 2, looking in the 
direction of the arrows, and showing a con 
struction of packing embodying the prin 
ciples of my invention as applied to a steam 
turbine shaft. Fig. 2 is a view partly in 
plan and partly in transverse section. Fig. 
3 is an elevation of a packing ring clamp 
ing band employed in connection with my 
invention. Fig. 4 is a transverse section of 
a packing ring embodying my invention. 
Fig. 5 is a view similar to Fig. 4 showing a 
modified form of packing. 
The same part is designated by the same 

reference sign wherever it occurs through 
out the several views. 

In the operation of rotary steam engines, 

bine type, great difficulty has been expe 
rienced in providing an efficient construction 
of packing which is capable of withstanding 
the high degree of heat and pressure to 
which the packing is subjected. The or 
dinary Babbitt metal has been found in 
efficient for the purpose on account of its 
characteristic of becoming soft under the 
heat of friction, and of the superheated 
steam employed, and when soft, it tends to 
cling to or hug the shaft and to cause the 
same to wear and score. It has also been 
proposed to employ carbon segments, but 
this has not proven successful on account of 
the grinding of the carbon. 

It is among the special objects and pur 
poses of my present invention to provide a 
packing in which the above noted, as well 
as other difficulties, are overcome. 

In the drawing, reference sign 6, desig 
nates a shaft arranged to extend through a 
casing 7, in which steam is confined under 
pressure. If desired the shaft may be pro 
vided with a sleeve 8, presenting a smooth 
outer cylindrical surface, to which the pack 
ing embodying my invention is to be ap 
plied. These parts may be of the usual form 
and arrangement such, for instance, as em 
ployed in steam turbines. 

In accordance with the principles of my 
invention I employ a metallic packing ring, 
and have found red-metal efficient for my 
purpose as it is capable of withstanding the 
heat and pressure without impairing its effi 
ciency as an antifriction packing. 
The packing ring may be made up of 

segments 9, of the red-metal which, if de 
sired, and as shown in Fig. 5, may be of 
sufficient thickness to withstand, by its own 
natural hardness, the high temperature of 
the steam and friction to which it is sub 
jected in use. In practice, however, I pre 
fer to apply the red-metal packing to a 
rigid metal reinforcing backing 10, as shown 
in Figs. 2 and 4. The red-metal packing 
material may be applied and secured to the 
metal support 10, in any suitable or con 
venient manner, as, for instance, by provid 
ing the packing and backing with interlock 
ing grooves and projections, as indicated 
at 11. 
The packing ring, whether composed of 

the all metal packing, or of the packing 
material applied to a metallic supporting 
back, is made up of Segments which are as and, particularly engines of the steam tur- sembled into ring form and held in assem 
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bled relation by means of a holding band or I to possess the necessary characteristics for 
strap 12, applied around the segments, as 
shown, the ends of the strap being held to 
gether by means of spiral Springs 13, having 
their ends connected respectively to the re. 
spective end of the strap or band 12, thereby 
holding the Segments assembled and at the 
Same time permitting expansion and con 
traction of the packing ring segments under 
the influence of the heat to which they are 
subjected. 
The packing rings may be suitably an 

chored inside the casing as indicated at 14. 
In practice it is desirable to arrange the 

packing rings so that they will afford a 
packing not only against steam pressure but 
also against vacuum. Therefore, in accord 
ance with my invention, and as shown in 
Fig. 1. Some of the packling rings are sup 
ported on springs 15, the tension of which 
is applied to urge the rings outwardly or 
longitudinally of the shaft 6, and against 
stationary abutments 16, while one or more 
of said packing rings are arranged to be 
acted upon by springs 17, which urge them 
longitudinally of the shaft and inwardly 
against a stationary abutment 18. In this 
manner I efficiently pack the joint not only 
against outwardly operating steam pressure, 
but also against atmospheric pressure or 
vacuum within the casing. 

In the form of application of my inven 
tion as shown, the packing rings are held 
stationary while the shaft and its sleeve ro 
tate inside them. 

I have used the term packing ring to des 
ignate the structure of the packing as a 
whole, whether made up of all red metal 
packing material or of the packing material 
as applied to the metal stiffening or backing 
Sections. 
While my invention is shown and de 

scribed as applied to the rotary shaft of a 
steam turbine engine, and is specially de 
signed for use in connection with Such all 
engine on account of the special packing 
difficulties encountered in the use of high 
pressure superheated steam such as is con 
monly employed in steam turbine engines, 
and which precludes the efficient use of Bab 
bitt-metal, still my invention, as defined in 
the claims, is not to be limited or restricted 
in respect to the use to which the invention 
is put. 
The packing material which I have found 

use is an alloy of copper and lead and which 
is known on the market as red metal. 
Having now set forth the objects and 

nature of my invention and constructions 
embodying the principles thereof, what I 
claim as new and useful and of my own in 
vention, and desire to secure by Letters Pat 
ent is, - 

1. A packing ring for rotary shafts com 
posed of segments of antifriction soft ex 
pansible metal, a band encircling the seg 
ments, and springs connecting the adjacent 
ends of the band. 

2. A packing ring for rotary shafts com 
posed of Segments of antifliction soft ex 
pansible metal, holders to the interior sur 
face of which said segments are applied, a 
band encompassing said holders, and springs 
connecting the adjacent ends of the band. 

3. The combination with a casing and a 
shaft extending through and revolving in 
the casing, of soft metal, expansible packing 
rings applied to the shaft, abutments for 
said rings, and means for pressing said 
rings, in opposite directions and longitudi 
nally of the shaft, against Said abutments. 

4. The combination with a casing having 
outer and inner abutments, and a shaft pass 
ing through and revolving in said casing, 
of soft metal expansible packing rings ap 
plied to said shaft, springs bearing against 
certain of said rings and tending to press 
the same longitudinally of the shaft against 
the outer abutments and splings bearing 
against other of Said rings and tending to 
press the same longitudinally of the shaft 
and against the inner abutment. 

5. A packing ring for rotaly shafts com 
posed of hard metal backing segments hav 
ing grooves in the interior surface thereof, 
soft red metal packing applied to said Seg 
ments and having lugs fitting into Said 
grooves, a band applied around said backing 
segments and springs connecting together 
the adjacent ends of Said band. 

In testimony whereof I have hereunto set 
my hand in the presence of the subscribing 
witnesses, on this 28th day of July A. l). 
1909. 

CHARES GOD WIN CUNNING IAM, 

Witnesses: 
S. E. DARBY, 
J. E. ISLEIN. 
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