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This invention relates primarily to paper 
making machines, and a principal object of the 
invention is to provide a, “Yankee Dryer' of gen 
erally improved structural and functional chair 
acteristics. 
A more specific object is to provide a Yankee 

dryer capable of safe operation under relatively 
high internal steam pressures, and which may 
be operated safely at relatively high speeds So as 
to utilize for increasing production the relatively 
high temperatures obtainable from the aforesaid 
high steam preSSures. 
A further object is to provide a Yankee dryer 

of the type including a central shaft, and a cylin 
drical shell supported on the shaft, wherein by 
reason of novel construction hereinafter de 
scribed, expansion during warm-up periods will 
occur with substantial uniformity throughout the 
several structural members of the dryer. 
More specifically, the invention contemplates 

a Yankee dryer of the stated type wherein the 
structural members which support the cylindrical 
shell on the central shaft are divorced from the 
function of containing the internal steam pres 
sure within the shell and occupy positions within 
the pressure area, so that, like the central shaft, 
the said members are surrounded by the heating 
medium. 
A still further object of the invention is to 

provide a Yankee dryer of the aforesaid type 
wherein the structural members which Support 
the shell on the shaft operate under direct con 
pression between the shell and the shaft in trans 
ferring to the latter the loads imposed upon the 
shell by the pressure roll, as hereinafter more 
specifically described. 
Another object of the invention is to provide 

a Yankee dryer in accordance with the preceding 
paragraph wherein the said shell supporting 
members are capable of compensating for varia 
tions in the relative axial lengths of the shell. 
and shaft without impairment of their capacity 
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Fig. 4 is an end elevational view of the dryer. 
With reference to the drawings, the embodi 

ment of my invention therein illustrated com 
prises a cylindrical shell !, the outerface of which 
constitutes the Working Surface of the dryer; an 
axial shaft 2 within the shell; head members 3 
and 4 at opposite ends respectively of the shell, 
said members being attached to the shell and to 
the shaft by means, in the present instance, of 
bolts 5 and 6 so as to form with said shaft and 
shell and within the latter an enclosed chamber; 
and a member in each end of the chamber desig 
nated respectively by the reference numerals 7 
and 8 which constitute the means for Supporting 
the shell coaxially on the shaft. 

In the present instance the members 7 and 8, 
which are identical in form but are mounted in 
reverse positions, consist individually of a spoke 
structure comprising an inner flanged ring 9 and 
an outer composite ring it, the latter ring being 
composed of an annular rim element 2, formed 
integrally with the spokes 0, and a flat annular 
element 3 which is secured to One side of the 
rim 2 and forms a radially projecting flange at 
One side of the latter. The elements i 2 and 3 
are secured together by means of bolts 4. In the 
dryer assembly the inner rings 9 of the spoke 
structures seat against the peripheral faces 5 of 
the integral radial flanges, f6 and l, respectively, 
of the shaft 2, with the radial flange portions 2 
of the rings 9 in face-to-face engagement with 
the confronting sides of the said flanges 6 and 
7. The flange portions 2 are apertured in regis 

tration with holes 22 in the rim portions of the 
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for supporting the said pressure-roll load and the 
weight of the shell. ?? 

Still another object is to provide a Yankee 
dryer having a central shaft of improved struc 
tural and functional characteristics. 
The invention resides also in certain novel 

Structural features hereinafter described and 
illustrated in the attached drawings, wherein: 

Fig. 1 is a longitudinal sectional view of a 
Yankee dryer made in accordance with the 
invention; 

Fig. 2 is a sectional view on the line 2-2, Fig. 1; 
Fig. 3 is a sectional view on the line 3-3, Fig. 2; 

and 
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flanges 6 and it for reception of the securing 
bolts 6. The outer surfaces of the elements 2 of 
the rings seat respectively against the inner 
peripheral faces 23 of a pair of flanges 24 which 
project inwardly from the inner cylindrical sur 
face of the shell f at positions adjoining the ends 
of the latter. The flange elements 3 of the rings 

f seat against the inner faces of the fianges 24 
and are secured against said faces by the bolts 5 
which extend through apertures 25 in the flange 
elements 3 and registering holes 26 in the 
filanges 24. 
The spokes 0 of the members 7 and 8 are 

formed integrally with the rings 9 and if and 
are preferably shaped as illustrated in Figs. 2 
and 3. The cross sectional form of the spokes 
is illustrated in Fig. 3. The spokes O transfer 
radial pressures imposed upon the outer surface 
of the shell f directly to the shaft 2 under radial 
compression. It will be noted also that the spokes 
being of relatively great width and lesser thick 
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degree the structural strength required for high 
Speed Operation. 
The form of the shell-supporting spoke struc 

tures and 8 also contributes in an important 
functional respect. The spoke elements , as 
previously set forth, act under direct compres 
Sion to transfer to the shaft 2 the loads imposed 
upon the outer surface of the shell , the princi 
pal part of this load resulting from the pressure 
of the pressure roll which in practice bear's 
against the roll in radial direction with a force 
of Say 75,000 pounds. This load when added to 
the Weight of the shell itself produces a total 
radial load upon the spokes of say of 120,000 
pounds. 
loads of this proportion and at the same time, as 
previously set forth, to compensate for changes 
in the relative axial dimensions by lateral deflec 
tion. Since the spoke structures are entirely Sur 
rounded by the stean Within the chamber 38, 
they are free from any pressure from that source 
tending to effect axial displacement. The heads 
3 and 4 which confine the steam pressure are 
preferably made of steel, and being entirely in 
dependent of the Spoke structure may be rela 
tively thin and flexible so as to impose no stress 
upon the Spoke structure. 
Condensate is removed from the dryer by pres 

Sure differential. When operating at low speeds 
and low pressures there is a tendency for the 
condensate to build up in the evacuation chann 
ber creating a considerable pond which must be 
evacuated before the dryer can be brought up to 
the relatively high Speeds for which it was de 
signed. Such evacuation requires the use of a 
considerable volume of Steam and loss of con 
siderable time. The partition 45 and the small 
evacuation chamber 4 are designed to reduce 
to a minimum the losses of Steam and time aris 
ing from this cause by limiting both the size of 
the pond and the volume of steam required to 
effect the evacuation. 

I claim: 
1. A Yankee dryer comprising in combination 

a cylindrical shell forming the Working surface 
of the dryer, an axial shaft in said shell, a head 
member at each end of the shell attached to the 
shell and to the shaft and forning with said 
Shell and Shaft an enclosed chamber for Steam 
under pressure, Said shaft and shell constituting 
the inner and outer walls respectively of Said 
chamber, and the head members forning the 
end walls of the chamber, and a member at each 
end of and within said chamber supporting the 
shell in coaxial relation on the shaft and reliev 
ing the head members of shell supporting func 
tion. 

2. A Yankee dryer according to claim 1 where 
in the said support member is in the fornia of a 
spoke structure constituting a separate structural 
unit connected to the shaft and to the shell. 

3. A Yankee dryer according to claim 2 Where 
in the spokes are arranged to operate under 

The spokes are well able to support 
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radial compression between the shell and the 
shaft in transferring to the latter the Weight of 
the Sheil and loads imposed upon the shell from 
external, Source. 

4. A Yankee dryer according to claim 3 Where 
in the Spokes of Said Structure are capable Of 
flexure in axial direction without impairment of 
their pressure-transferring capacities so as to 
compeisate for relative changes in the efective 
axial lengths of the shell and shaft. 

5. A. Yankee dryer acaording to claim 1 where 
in the head exilers are divorced from the 
function of Supporting the shell on the Shaft, 
Said head members being bowed and being flex 
ible in radial direction for self-adjustinent in 
accordance With Waitiations in the radial distance 
of the shellfi'oir the Shaft. 

6. A. Yankee dryer according to claim 5 
Wherein both the support members and the head 
members are detachabi, connected to shell and 
Shaft. 

7. A Yankee dryer according to claim 6 where 
in a, Single Set of boltis cor3.nects the support mem 
ber and head member at each end of the dryer to 
the shell and Shaft. 

8. A Yankee dryer according to claim 1 where 
in the shaft is coin posed of two longitudinal Sec 
tions secured together at a joint in the interior 
Cf the dryer, each said shaft section being hol 
low and having ports in the walls thereof com 
ruinicating with the interior chamber of the 
dryer, the outer ends of each of said shaft section 
forming a hollow trunnion for mounting the 
dryer Structure in Suitable bearings. 

9. A Yankee dryer according to claim 8 where 
in each of the shaft, Sections has a partition in 
the Outer end forning a relatively Small chann 
ber at the inner end of the trunnion, each said 
chamber having in the Wall thereof a port open 
ing to the interior of the shell. 

18. A Yankee dryer according to claim 9 
Wherein the Space Within the shaft between the 
partitions communicates through ports With the 
interior of the shell. 

HARRY M. OSTERTAG. 
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