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This invention relates to drier drum construc 
tions, and more particularly to Yankee driers 
having highly polished bronze peripheral surfaces 
supported on ferrous metal trunnions which are 
initially stressed to compensate for differences in 
expansion of the non-ferrous metal and ferrous 
metal parts so that the stresses are relieved when 
the driers are heated to drying temperatures. 

Drier drums for producing `machine glazed 
paper webs 'should have perfect, smooth web-re 
ceiving surfaces free from scratches, pits and the 

'I'hese drier drums are made from cast 
metal cylinders, and many mechanical grinding 
and polishing operations are necessary to smooth 
oif the web receiving surfaces of the castings. 
However, the usual cast metal cannot be polished 
sufficiently to produce a perfect, smooth surface, ' 
and cast ferrous metals in particular are pitted, 
lscratched and irregular, even after the most 
thorough polishing operations. 

Since in the Yankee type Fourdrinier paperV 
machine the newly formed paper web is directly 
contacted with the Yankee drier, any irregulari 
ties in the drier surfaceUwill be reproduced on 
the' web. Furthermore, any pits in the drier sur 
face will form steam or vapor pockets tending to 
blow the sheet olf the drum surface and hinder 
efficient drying. As a result, it has been hereto 
fore necessary to dry at low temperatures so that 
the steam or vapor formation is suñiciently slow 
to permit its being bled through the sheet With 
out developing appreciable pressures under the 
sheet. ` 

This invention now provides a composite drier 
drum having a cast bronze cylinder mounted on 
a ferrous metal trunnion. The bronze alloy used 

I- in forming the cylinder is fine grained and dense, 
possesses ductility, hardness and strength, is an 
excellent*l heat transfer medium, and can be pol 
ished to provide a perfect mirror-like surface free 
from scratches, pits and the like. ' ' 

According` to the invention, the cast bronze 
cylinder is provided with bronze concave heads 
or end walls. ' A ferrous metal axle or trunnion 
extends axially through the cylinder and is force 
fitted Ainto the apertures of the bronze heads. 

“ The axle has head-receiving shoulders thereon 
spaced apart for a distance greater than the nor 
mal spacing between the aperture defining rims 
of the heads. The heads are then sprung out 
wardly into tight engagement with the axle 
shoulders so that theconstruction is stressed 
both axially and radially. When the composite 
drum is heated to drying- temperatures, the 
bronze cylinder and heads expand more than the 
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ferrous metal axle and the stresses are relieved. 
The use of ferrous metal such as iron or mild 

steel for the axle construction effects large sav 
ings since in the larger drier drums this support 
ing shaft may weight as much as twenty tons. 
In addition, the cast iron or mild steel possesses 
great strength. 

It is then an object Aof the invention to provide 
drier drums for the production of superior ma 
chine glazed paper. 
Another object of the invention is to provide 

drier drums having perfect mirror-like periph 
eral surfaces composed of cast non-ferrous metal. 
Another object is to provide composite drier 

drum constructions including cast non-ferrous 
cylinders mounted on cast ferrous metal trun- l 
nions. 
A further object of this invention is to provide 

a -composite metal drier drum having an initial 
stress thatis relieved when the drum is brought 
upto drying temperature. 
A specific object of theinvention is to provide 

a Yankee drier having a bronze' cylinder and 
bronze heads mounted under stress on" an iron 
or steel trunnion. 
Other and further objects of the invention will . 

become apparent to those skilled in the art from 
the following detailed description of the annexed 
sheets of` drawings which disclose a preferred. 
embodiment of the invention. 
On the drawings: 
Figure 1 is a vertical cross-sectional view, taken` 

i longitudinally through a drier drum according to 
' the invention; ` 
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Figure 2 is a transverse cross-sectional View, « ` 
taken along the line II-II of Figure 1; 
Figure 3 is an enlargedA fragmentary vertical 

cross-sectional view illustrating the ¿manner in 
which the drum is initially stressed on its sup 
porting trunnion; ' 
Figure 4' is a greatly enlarged cross-sectional 

view of a web o_f paper being dried on a_ drum 
according to this invention; , 
Figure 5 is .a fragmentary plan view of the web 

shown in Figure 4` and illustrating the machine 
glazed drum contacting surface of the web; ` 
Figure 6 is a greatly enlarged vertical cross 

-v sectional view of a web of paper being dried on 
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the usual drum drier; l 
Figure 7 is a plan view of the web dried on the 

drum shown in Figure 6 .and illustrating the 
pock-marked machine glazed Adrum contacting 
surface of the web; and  . 
Figure 8 is a greatly enlarged vertical cross 

'sectional view taken through the usual periphery 



‘ 'operating temperature. » 

2 
of a drum" drier and illustrating the effect of a - 
pit in the drum surface on the web being dried 
on the surface. 
As shown on the drawings: 
As best shown in Figure 1, the reference nu 

meral l0 designates generally a drier drum com 
posed of a cast bronze hollow cylinder H bolted 
to concave or dished cast bronze heads I2 by 
means of bolts I3. The heads I2 form end walls 
for the cylinder I I. “ 
Both heads I2 are centrally apertured as at It 

to receive a cast iron or cast mild steel axle or 
 trunnion designated generally by the reference 
numeral i5. f 
One of the heads I2 can have a second aper-l 

ture I6 therein to provide a‘manhole giving ac 
cess to the interior of the drum I0. The aper 
ture I6 can be closed with a plate or cover Il. 
The axle or trunnion I5 is composed of two 

hollow axially aligned parts I8 and I9 having a 
separator plate 20 therebetween. The plate 2U is 
provided with a thickened Arim portion 2| abut 
ting ñanges 22 extending ̀ outwardly from the 
inner ends of the parts I8 and I9. Bolts 23 extend 
through the flanges y22 and thickened rim 2| of 
the plate 20 for securing the parts together. The 
thickened rim 2l is radially drilled at intervals 
therearound on the side of the plate facing the 
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axle part I9, as indicated at 24. Steam nozzles.` 25 p 
are threaded into the holes 24 for distributing 
steam from the interior of the axle part I9 into 
the interior of the drum. 
The axle part Iá has diametrically opposed 

transverse apertures 26 therethrough. AFlanges 
26a. are cast integrally‘on the axle part I8 around 
the apertures 26 -to reinforce the construction. 
Each of the axle parts I8 and I9 have enlarged 

annular head portions or collars 21 formed with 
circular rims 21a which are press fitted into the  
apertures I4 of the heads I2. -Shoulders 2lb 
project radially from the rims 21a and form back. 
walls for these rims. The shoulders 2lb are 
spaced apart at a greater distance than the nor 

` mal distance between the aperture deñning rims 
of the heads I2, as best shown in Figure 3'. Bolts 
28 extend through the heads I2 and through the 
shoulders 2lb to draw the heads outwardly 
against the shoulders 2lb, as shown in dotted 
lines in Figure 3. 'I'his springs the concave heads 

. I2 outwardly and places the assembly under axial 
stress. As also best shown in Figure 3, the rims 
21a are press-fitted into the apertures I4 of the 
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assaggi 
ing for rotatably supporting the drum. A con 
densate removal pipe 30 is mounted in the trun 
nion 29 and abuts a seal 3i at its inner end. 
A pipe 32I is mounted in the axle part I8 and 

'receives a Tfltting 33 at its inner end. The outer 
endl of the pipe. 32 communicates with the pipe 
38 at the seal 3l. Drain pipes 3@ and 35 extend 
from the fitting 33 through the apertures 26 of 
the -axle part it and can be clamped to the 
thickened rim 26a by means of clamps 36. The 
pipe 34 extends through the top aperture 26 and 
is curved downwardlyto the bottom of tlíëpylin 
der Iii, as best shown in Figure 2. The pipe 35 
extendsthrough the bottom aperture 26 of the 
axle part and is curved upwardly to the top 
portion of the cylinder i I. . 
condensate dippers or scoops 3l are mountedL 

on the ends of the pipes 3d and 35 adjacent to the 
cylinder Il and serve to scoop up steam con 
densate from the interior of the cylinder into the 
pipes. This condensate is then discharged out 
of the cylinder through the drain line 30. Addi 
tional brackets‘38 can be bolted on the flanges 
25a to rigidify the pipe lines 34 and 35 extend 

f‘; . ing on the outsides of the axle part I8. This 
curved pipe construction permits expansion of the' 
pipe lines when the cylinder is heated without 
unduly stressing the pipes. ’ 

v The axle part I9 also has a hollow trunnion 39 
extending outwardly from its head or collar 2ï. 
This trunnion 39 receives a steam inlet pipe 40 
for supplying steam to the interior of the axle 
part I9'. The steam will be ejected from the axle 
part I`9 through the steam nozzles 25 to heat the 
cylinder II. The condensate from the steam is 
removed from the cylinder as described above. 

Therefore, according to this invention, the 
axle construction performs a quadruple func 
tion of rotatably supporting the drum; of ini 
tially stressing the assembly; of distributing 
steam to the interior of the drum, and of remov- l 
ing steam condensate from the drum. 
As shown in Figure 4, the bronze cylinder I I 

of the drier drum I0 has a smooth polished, con 
‘ tinuous, flat surface 4I receiving the web W 

thereon. The cylinder II is preferably a cast 
bronzle alloy known commercially‘as “D H S 
Bronze.” This bronze4 alloy has extremely ñne 
and dense grain structure, has high heat trans 
fer properties, and can be polished to a mirror- ' 

' like degree. Due to the ñneness and density of 

heads I2 so that the fit between the rims and the _ v 
heads produces a radially stressed assembly. 
However, since the bronze cylinder III and the 

bronze heads I2 have a greater coeflicient oi 
` thermal expansion than the iron‘or steel axle I5,` 
they will expand at a faster rate than the axle 
when the drier drum is heated to drying tem 
perature, Hence, the cylinder will elongate 
axially more thanvthe axle will elongate axially, 
andthe heads will be carried outwardly. This v 
expansion of the cylinder II will relieve the axial 
stress caused bythe initial ̀ outward springing of 
the heads. Furthermore, the heads themselves 

_ will expand ¿radially at a rate greater'than the 
rim portions 21a of the axle. The initial, radially 
stressed press fit between the rims and the' 
bronze heads will thus be relieved._> Under the 
circumstances, the assembly is unstressed at it 

The axle part I8 has a hollow trunnion portion 
29 projecting outwardly from the collar 2'I. This 
trunnion 29 is adapted to -be mounted ina bear 

the grain structure, nov pits are formed during ' 
the polishing operation. Y _ v 

The preferred bronze alloys for forming the 
_cast cylinder II have the following physical 
propertiesz. l f . 

Ultimate tensile strength._-90,000 to 120,000 
pounds per square inch.v _ 

Yield point-45,000 »to- 95,000 pounds per 
square inch. 1 , A . ` 

Elastic limita-40,000' to 60,000 pounds per 
square inch. Y . 

Elongation~25 to_10% vin two inches. 
Reduction of amar-,25% to 10%. 
Brinell hardness.185 to> 250. 
A specific alloy Within the above range that 

is satisfactory has the following physical 
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properties: ' , , .  

Ultimate tensile 'strength-_119,400 pounds per 
square inch. ~ - 

Yield point-94,200 pounds per square inch. 
Elongaticm.-15% in two inches. ' 

Reduction of area-15.5%. 
Brinell hardness.f'235. y 
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The smooth continuous surface 4I of the 

cylinder Il is imparted to the cylinder contact- ' 
ing surface 4la of the web Wsto produce a per 
fect machine glazed iinish‘on the web. , ' 
As shown ~in Figure 6, the usual cast metal 

cylinder Ila has a rough surface 42 full of pits 
43`which cannot be polished out of the metal. 
This rough surface 4Z will form a correspond 
ingly rough surface 42a on the paper web W’ 
being dried thereon. ,The surface 42a is full 
of pock marks 43a from the pits 43. As a re' 
ksult the machine glazed web W' is highly im 
perfect. ' 

As shown in Figure 8, the pits 43 in the sur 
face of the usual drum cylinder Ila will form 
a steam pocket 44 under the web W' since the 
steam generated from the water in the web W’ 
becomes entrapped between the web and the 
cylinder. This trapped steam will actually blow 
the web W’ off of the surface of the cylinder 
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with a result that the web is not uniformly „ 
dried. 
In order to minimize the blowing of 

oiî of driers it has heretofore been necessary to 
operate at lower drying'temperatures ,than are 
now possible. As a result, the heretofore known _ 
driers have been slow. This invention, by pro 
viding a smooth continuous drying surface makes 
possible a thorough contact between> the web and 
the heated drying surface. As a result, higher « 
drying temperatures can be used and the drying 
operation is speeded up considerably;  
From the above description it should be under 

stood that this invention makes possible the pro 
duction of perfect machine glazed paper webs at 
speeds that were heretofore unobtainable.~ 

It will, of course, be understood that numerous 
details of construction may be varied through 
a wide range without departing from ̀ the prin 
ciples of this'invention, and it is therefore not 
the purpose to limit the patent granted hereon 
otherwise than necessitated by the scope of the 
vappended claims. 

I claim as my invention: . o ‘ 

1. A Yankee ’drier comprising a cast bronze 

the webs ' 

cylinder for receiving a wet webçof paper there- ‘ 
on, said cylinder having a highly polished mir 
ror-like continuous peripheral surfacefree from 
pits and irregularities and composed of a fine 
grained, dense, bronze alloy with ’an ultimate 
tensile strength of from 90,000 to 120,000 pounds 

95,000 pounds per-squareinch, an elastic limit 
of from 40,000 to 60,000 pounds per square inch, 
and a Brinell hardness of from l185 to 250 where 
by said surface can be highly heated to rapidly 
dry a wet 'web of paper thereon without forma 
tion of vapor pockets under the web. ` 

per square inch, a yield point of from 45,000to ' s 

2. A drierdrum assembly comprising a bronze ' 
cylinder having a polished continuous peripheral 
surface, a ferrous metal axle extending through 
Vsaid cylinder to rotatably support the cylinder, 

, means connecting the cylinder and axle tpstress 
the same in opposite axial directions when cold, 
and means for heating the linder to axially 
expand the same at a higher rate thanrthe axle 
for relieving the stress.A  , _ . 

3. A drier construction comprising a 
hollow metal cylinder, stiff springable concave 
heads secured to the ends of said cylinder, said 
heads having central apertures therethrough, a' 
hollow metal trunnion. extending through said 
cylinder and said apertures in said heads, said 
trunnion having rim portions force-fitted into 
said apertures, said rim portions having back 
walls spaced outwardly from said heads when 
the heads are unsprung, and bolts drawing said 
heads against said back walls to spring the heads 
outwardly whereby said drum construction is 
stressed radially and axially. 

. 4. A drier drum assembly adapted for the pro 
duction of machine glazed paper _which com 
prises a hollow metalf" cylinder, stiiî springable 
concave heads closing the endsof said cylinder, 
a hollow metal trunnion having a lower co 
eiiicient of expansion than said cylinder and 
said heads extending through the cylinder and 
force-fitted in the heads, means springing said 
heads outwardly into ñxed connection with said 

„ trunnion whereby said assembly is under radial 
and axial stresses, means for introducing a heat 
ing fluid to said ldrum to relieve said stresses 

~ and heat the cylinder, and means for removing 
spent heating iluid from the’drum. 

5. A drier drum comprising a cast bronze‘ 
hollow cylinder. having a highly polished periph 
eral surface, concave cast bronze heads secured 
to the ends of said cylinder and having central 
apertures therethrough, a hollow ferrous metal 
trunnion extending through Vsaid cylinder and' 
having enlarged rim portions force-fitted insaid 
apertures, shoulders adjacent said rim portions. 

_ bolts springing said heads outwardly against s_aid 
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shoulders, a dividing Wallin said trunnion, steam 
jets on one side of said dividing. wall communi 
eating with the interior of the trunnion andthe 
cylinder, means for introducing the steam to 
said steam jets, steam condensate drain lines ï 
extending ,into said cylinder from said trunnion 
on the opposite side of the dividing wall where 
by radial and axial stresses are relieved when 
steam is introduced into _the drumvto heat the 
cylinder due to the higher rate of expansion of 
said bronze material members over said ferrous 
metal trunnion. _ e _, 

6. The -method of making machine glazed 
paper ’which comprises contacting wet»V paper 
with the highly polished bronz'e surface of a 
heated, fine grained bronze drum, and vaporiaing4 
the moisture in said paper lat a rapid rate with: 
out blowingthe paper off said surface. 

'1. The method of rapidlydrying A-vvet paper 
webs to impart a machine glazed ñnish'thereon 
which comprises vintimately ïsontactlng a wet 
paper web with ,the mirror-like continuous sur 
face of a rotating drum composed throughout _ 
.itsv cross-sectional depth of cast' nue-grained 
dense bronze, and continually heating said sur 
face _to a high temperature to rapidly drive  
moisture from the web, whereby the continuity ' 
of the surface will eliminate h vapor pockets bo 

tween the web and the ' - surface. 
RARLE.. 


