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UNITED STATES PATENT oFFICE 
2,517,470 

SEAL FOR ROTARY DRIERS OR COOLERS 
John L. Erisman, Oak Park, Ill., assignor to Link 

Belt Company, a corporation of Illinois 

Application February 1, 1946, Serial No. 644,753 
8 Claims. 

This invention relates to new and useful in 
provements in seals for rotary dryers or coolers. 

Dryers or coolers of the type broadly covered by 
the Gustav. Bojner et al. Patent No. 1,709,456, is 
sued April 16, 1929, each involves a rotatable, 
horizontal cell or cylinder which is provided with 
an annular series of longitudinal passages at its 
inner periphery. The hot or cold treatment fluid 
is delivered to these passages at one end of the 
revolving cell or cylinder by means of a station 
ary distributor head or ring. This head or ring is 
provided with a fluid delivery duct that spans an 
area which is approximately equal to the Con 
bined area of only a limited number, for exam 
ple two to four, of the adjacent open ends of the 
longitudinal fluid passages and is further con 
structed so that it closes the open ends of all of 
the remaining longitudinal fluid passages. Of 
course, as the cell or cylinder rotates, the Open 
ends of all of the annular series of longitudinal 
fiuid passages successively move into and out of 
register with the fluid delivery duct of the sta 
tionary distributor head or ring with the result 
that the treatment fluid is delivered only to the 
ends of the longitudinal fluid passages that are 
arranged at any given moment beneath the bed 
of material being dried or cooled in the central 
treatment chamber of the rotating cell or cylin 
der. Because the distributor head or ring is of 
annular formation in elevation and it is essential 
that the hot or cold treatment fluid be prevented 
from leaking to the surrounding atmosphere ei 
ther at the zone where it is delivered to the longi 
tudinal fluid passages underlying the bed of ma 
terial or throughout the region of the remaining 
longitudinal fiuid passages which are not regis 
tering with the delivery duct for being supplied 
with the treatment fluid, sealing means must be 
provided to close the gaps or Spaces left at the 
joints between the inner and outer peripheries 
of the stationary distributor head or ring and the 
associated portions of the rotatable cell or cylin 
der. To be practical and efficient, the sealing 
means must possess the two essential character 
istics of being readily serviced at least insofar as 
the replacement of Wearable parts is concerned 
and of being capable of rendering satisfactory 
Service for a substantial period of time when op 
erating under either high or low temperature 
conditions. 

It is the primary object of this invention to 
provide extremely efficient sealing means for 
preventing the escape of hot or cold treatment 
fiuids through the joints between stationary dis 

O 

5 

20 

25 

30 

35 

40 

45 

50 

tributor heads or rings and rotatable cells or cyl- SS 
inders of dryers or coolers, . . . . 

(C. 285-96.1) 

Still another primary object of the invention 
is the provision of sealing means which is so con 
structed that the parts receiving the greatest 
amount of wear easily and quickly may be re 
placed and the entire sealing means will render 
long and satisfactory service when operating un 
der either high or low temperature conditions. 
A further object of the invention is the pro 

vision of combined labyrinth and floating ring 
Seals for closing the joints between the station 
alry distributor head or ring and the rotatable cell 
or cylinder of a dryer or cooler. 
Other objects and advantages of the invention 

will be apparent during the course of the follow 
ing description. 

In the accompanying drawings forming a part 
of this specification and in which like numerals 
are employed to designate like parts throughout 
the same, 

Figure 1 is an elevational view of the feed end 
of a rotatable cell or cylinder type of dryer or 
cooler embodying this invention, 
Figure 2 is a fragmentary, vertical sectional 

view taken online 2-2 of Fig. 1, 
- Figure 3 is a fragmentary, vertical sectional 
view taken onlines 3-3 of Fig. 1, 
Figure 4 is a fragmentary, sectional view taken 

online 4-4 of Fig. 1, 
Figure 5 is a fragmentary, sectional view taken 

online 5-5 of Fig. 1, 
Figure 6 is a fragmentary, sectional view taken 

Online 6-6 of Fig. 1, 
Figure 7 is a fragmentary sectional view taken 

online 7-7 of Fig. 1, 
Figure 8 is a detail perspective view of a spring 

clip that is further illustrated in Figs. 3 and 4, 
and ' 

Figures 9 and 10 are perspective views of driv 
ing and Spring lugs, respectively, which are 
further illustrated in Figs. 2, 3, 4 and 5. 
In the drawings, wherein for the purpose of 

illustration is shown the preferred embodiment 
of this invention, and first particularly referring 
to Fig. 1, the reference character designates in 
its entirety the base frame of a rotary dryer or 
cooler embodying this invention. This base por 
tion carries suitable supporting rolls 2, by 
means of bearing blocks 3, for engaging the an 
nular trucks 4 secured to the periphery of a 
rotatable dryer or cooler cell or cylinder. The 
cell or cylinder is illustrated in this figure as in 
cluding an end feed plate 15, having a central 
feed opening f6, which is fastened to the cell or 
cylinder to rotate therewith. 
Although not illustrated in this Fig. 1, the ro 

tatable cell or cylinder is provided with an an 
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nular series of longitudinally extending fluid pas 
Sages adjacent its inner periphery. These fluid 
passages receive the hot or cold treatment fluid 
through the feed duct that is flared at its inner 
end a to span a desired number of the adjacent 
open ends of the longitudinal fluid paSSages. 
This feed duct is carried by the distributor head 
or ring 8 that is adjustably supported by means 
of the lateral attachment plates 9 to the Ver 
tical standards or posts 20 that are carried by 
the base frame f. Bolts 2 are received in slotS 
22 of the attachment plates 9 to accommodate 
this adjustment of the distributor head or ring 
8 relative to the adjacent end of the rotatable 
dryer or cooler cell or cylinder. 
By referring to Figs. 2 and 3, it will be seen 

that the rotatable cell or cylinder is provided 
with an exterior, cylindrical wall portion 23 that 
is substantially coaxially, arranged With reference 
to an outer peripheral wall portion 21 of the sta 
tionary distributor head or ring 8. These two 
figures also illustrate the rotatable cell or cylin 
der of the dryer: or cooler as including an annular 
wall portion 25 that is concentric with the ex 
terior Wallportion 23 and is located substantially 
in angular alignment With the inner periphery 
of the annular Series of longitudinal fluid pas 
Sages. To further illustrate the location of this 
annular inner wall portion 25, it will be noted 
that the periphery of the end plate 5 of the dryer : 
or cooler cell or cylinder is attached to this Wall 
portion. 25. These two figures also disclose the 
stationary distributor head. Or ring 8 as being 
provided with an annular wall portion 26 that 
is concentric Withiits exterior Wall portion 24 and 
is arranged substantially coaxially of the cell or 
cylinder Wallportion 25. 

Figs. 2 and 3 are taken on the section lines 
illustrated in Fig. and, for that reason, are lo 
cated: at portions of the distributor head or ring 
which close the adjacent ends, 27 of longitudinal 
fluid passages. For that reason, the distributor 
head or ring 8 is provided with a plate 28 that 
lies between the annular Wallportions 24 and 26. 
By an inspection of Figs. 2 and 3, it will be seen 

that the hot or cold treatment fluid would be 
permitted to escape to the Surrounding atmos 
phere if suitable sealing means were not provided 
for closing the gaps or openings formed by the 
joints between substantially -axially aligned wall 
portions 23 and 24 and between the substantially 
axially aligned wall portions, 25 and 26. In other 
words, leakage can occur both at the inner pe 
riphery and the outer periphery of the distributor 
head or ring 8 where it cooperates with opposed 
portions of the rotatable dryer cell or cylinder. 
For that reason, two annular seal structures:must 
be provided for closing these two joints. Because 
these two annular seal structures are identical in 
many respects, the descriptions of the two struc 
tures will be combined or consolidated as much 
as possible. . . . 

Each one of the seal structures includes a 
labyrinth type of seal and a floating ring type of 
seal which cooperates with the labyrinth seal...by 
closing the gap or opening left by the latter seal. 
The labyrinth Seal portion of each one of the 

two seal structures includes a labyrinth seal ring 
29 that is illustrated in the several figures as be 
ing Welded to a Wall portion of the distributor 
head or ring 8. It is to be understood, however, 
that this labyrinth seal ring can just as readily 
be welded to a wall portion of the rotatable cell 
Or, cylinder. This labyrinth Seal ring is provided 
with an annular radially extending face 30 that 

2 5 

43 

5 5 

() 

75 

4. 
is machined to provide a true, smooth surface. 
The labyrinth seal also includes a labyrinth seal 
band 3 that is secured to the remainder of the 
two substantially coaxial wall portions. This 
labyrinth seal band 3 is illustrated as being at 
tached to the wall portion of the rotatable cell 
or cylinder because the labyrinth Seal ring 29 is 
illustrated as being attached to the wall portion 
of the stationary distributor head or ring. How 
ever, these labyrinth seal members may be re 
versed so that the labyrinth seal band would be 
attached to the wall portion of the stationary 
distributor head or ring 8. 
The labyrinth seal band 3 f is arranged so as 

to overlap the gap or space formed by the joint 
between the coaxial wall portions of the distrib 
utor head or ring 8 and the cell or cylinder of 
the dryer or cooler. The concentrically arranged 
laybrinth seal band is of greater internal diameter 
than either of the wall portions with which it is 
asSociated. This greater diameter is provided for 
the purpose of allowing for some misalignment 
of the associated wall portions. The labyrinth 
Seal band may be of proper langular formation 
in radial section to allow for the mounting of one 
circumferential edge portion on one of the coaxi 
ally aligned Wall portions while leaving the re 
mainder of the sealing band spaced from the 
other. Wall portion. However, it is preferable to 
employian annular filler member 32 in combina 
tion with a truly cylindrical seal band 3 ?. The 
filler member 32 is welded to its associated wall 
portion and the labyrinth seal band 3 is suitably 
Welded to its filler member. 32. These labyrinth 

5 seal rings and bands 29 and 3, respectively, are 
provided for both the inner; and the outer joints 
between the stationary distributor head or ring 
i8 and the rotatable cell, or cylinder. For that 
reason, the same reference characters will be emi 
ployed for the labyrinth seal elements of both 
joints. It Will be noted that the labyrinth seal 
bands and the labyrinth seal rings form a tor 
tuous path for retarding leakage of treatment 
fluid through either joint. The gaps or open 
ings left by the labyrinth seals, therefore, must 
be closed by additional sealing means. This sad 
ditional Sealing means, which can be broadly de 
Scribed as 'floating ring sealing means, now will 
be: Specifically disclosed. 

Concentrically associated With the exterior Sur 
face of the labyrinth seal band 3, , associated with 
the joint formed by the wall portions 23 and 
24, and concentrically associated with the inner 
Surface of the labyrinth seal band 3f, associ 
ated with the joint between the Wall portions 
25 and 26, are the two pairs of floating rings 
33, 34, 35 and 36. The floating rings 33 and 35 
each haS Suitably Welded to its inner face the 
annular keeper band 3. By particularly inspect 
ing FigS.2, 3, 6 and l, it will be seen that the 
spaced floating rings, 33-34 or 35-36, their as 
sociated keeper bands 37, and their associated 
labyrinth Seal bands form annular grooves or 
Spaces for receiving and compressing packing 
rings 38. Each one of these packing rings 38 
is to be tightly compressed against its associ 
ated exterior or interior surface of a labyrinth 
Seal band 3 to prevent leakage of treatment 
fluid between these ring and band members 38 
and 3 respectively. Any suitable flexible pack 
ing material can be employed for forming the 
rings 38. 

For the purpose of sealing between the ma 
chined inner faces of the labyrinth seal rings 
29 and their opposed floating rings 33 and 35, 
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sealing rings 39 are provided. These rings may 
be made of any suitable material, such as spe 
cial bronze, copper, wood, or the like. The seal 
ing rings 39 are secured to the floating rings 33 
and 35 by a suitable number of bolts' 40. These 
bolts pass through openings formed in the rings 
33 and 35 and are threaded into openings formed 
in the sealing rings 39. Because of the relative 
angular movement that will take place between 
the labyrinth seal rings. 29 and the Sealing rings 
39 that bear against the machined faces. 30 of 
the rings 29, the sealing rings 39 and 29 will be 
Subject to the only Wear that will occur in these 
sealing structures. For that reason, the sealing 
rings 39 can be readily replaced by merely re 
moving their retaining bolts 40. 

It will be appreciated that the labyrinth seal 
rings 29 and the special bronze, copper or Wood 
Sealing rings 39 just as readily could be connected 
by the bolts 40. If that were the case, the seal 
ing rings 39 would have to bear against and par 
take of relative angular movement with respect 
to the floating rings 33 and 35. 

For the purpose of drivingly attaching, the two 
pairs of floating rings 33-34 and 35-36 to their 
associated cell or cylinder Wall portions 23 and 
25, a suitable number of driving pins 4 are 
Secured by Welding in openings provided to re 
ceive the same in the floating rings 33 and 35. 
These driving pins 4 also pass through aligned 
openings formed in the floating rings 34 and 
36 and are received in the notches 42 of the 
driving lugs 43 that are attached by Welding to 
the wall portions 23 and 25. These driving pins 
and lugs 4 and 43, therefore, cause the floating 
rings 33 to 36 inclusive to rotate with the dryer 
or cooler cell or cylinder. Of course, if the laby 
rinth seal rings 29 and bands 3 were reversed 
with respect to their associated wall portions, 
So that the labyrinth seal rings Would be car 
ried by the wall portions of the rotatable cell 
or cylinder, the driving lugs 43 would be attached 
to the stationary Wall portions 24 and 26 of the 
distributor head or ring 8 and their associated 
driving pins 4 would hold the floating rings 33 
to 36 and the sealing rings 39 against rotation, 
or stationary with the distributor head or ring 8. 

It is necessary to so apply spring pressure that 
the sealing rings 39 will be forced against the 
labyrinth seal rings 29, and so that the floating 
rings 34 and 36 will be forced toward their aSSO 
ciated floating rings 33 and 35, respectively, to 
compress the two packing rings 38 against their 
associated labyrinth seal bands 3 f. Because 
slightly different spring pressure applying mech 
anisms are employed for the outer and inner 
sealing structures, these spring mechanisms will 
be described separately. : 

Figs. 3, 4 and 8 best illustrate the spring struc 
tures provided for the outer seals. Each one of 
these outer spring structures includes a Spring 
end seating pin 44 that is welded in place in an 
opening formed in the floating ring 34. The 
compression spring 45 has one of its ends seated 
on the associated pin 44. The remaining end 
of each compression spring 45 is Seated on a 
threaded adjusting stud 46. Each Studha Spinned 
to the intermediate portion of the same a nut 
47 that bears against the adjacent end of it 
compression spring 45. 
An angle-iron ring 48 is welded to the ex 

terior of the wall portion 23. This angle-iron 
ring is provided with notches 49 at suitable in 
tervals to freely accommodate the adjusting studs 
46 and their fixed nuts, 47. For the purpose of 
Spanning each one of these notches 49, a Spring 
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6 
clip 50 is provided. These spring clips are weided 
to the inner face of the angle-iron ring 48 with 
fillers 5f interposed. Each one of these spring 
clips 50 is provided with an internal, threaded 
opening 52 for connection with its associated 
Spring adjusting stud, 46. Consequently, by ro 
tating the studs 46 in the proper direction, they 
Will be adjusted axially With respect to their Spring 
clips 50 for moving the spring adjustment nuts 
47 to further compress the Springs 45. A lock 
nut 52 is threaded on each spring stud 46 and 
functions to retain the stud in any desired ad 
justed position. 

Figs, 3 and 5 disclose the spring devices for the 
inner floating ring Seal structure. Each one of 
these Spring devices includes a spring seating pin 
54 that is Welded in a receiving opening formed 
in the cell or cylinder feed plate 5. Each one 
of these pins seats the end of a compression 
Spring 55. The remaining end portion of each 
Spring 55 is seated on an associated end of a 
Spring adjusting stud 56. A spring abutment nut 
5 is pinned to each one of the studs 56. A spring 
lug 58 is provided for each spring stud 56, and is 
Welded to one face of the floating ring 36. Each 
one of these Spring lugs is provided with an in 
ternally threaded opening 59 for threaded con 
nection with its associated spring stud 56. A 
locking nut 60 cooperates with the threaded lug 
58 and the threaded stud 56 for locking the stud 
in any desired adjusted position. By rotating 
the Stud relative to its lug, the compression spring 
55 may be adjusted. 

It is to be understood that the form of this in 
vention herewith shown and described is to be 
taken as a preferred example of the same, and 
that various changes in the shape, size, and ar 
rangement of parts may be resorted to without 
departing from the spirit of the invention or the 
Scope of the subjoined claims. 

Having thus described the invention, I claim: 
1. In a device of the type described, the com 

bination with a rotary cell or cylinder having an 
annular Wall portion and a stationary head hav 
ing an annular Wall portion arranged substan 
tially coaxially of the first Wall portion to provide 
a radially directed gap therebetween, of means 
for Sealing the gap between said wall portions, 
comprising means directly mounted on and ex 
tending circumferentially of Substantially axially 
alined annular surfaces of Said wall portions, re 
Spectively, forming a labyrinth seal for said 
radially directed gap, and means forming a float: 
ing contact Seal for closing the outer portion of 
the opening of said labyrinth seal. 

2. In a device of the type described, the com 
bination. With a rotary cell or cylinder having an 
annular Wall portion and a stationary headha V 
ing an annular Wall portion arranged Substan 
tially coaxially of the first wall portion to form 
a radially directed gap therebetween, of means 
for Sealing the radial gap between Said wall por 
tions, comprising a labyrinth seal band mounted 
on and extending circumferentially of one sur 
face of one of Said wall portions and telescop 
ically aSSociated with the corresponding surface 
of the other annular wall portion, a labyrinth 
Seal ring carried by Said corresponding surface 
of Said other annular Wall portion normal to said 
labyrinth Seal band and in axially spaced relation 
to the free edge of the latter, and means form 
ing a floating seal for closing the open space be 
tween said labyrinth seal band and ring. . . . . 

3. In a device of the type described, the com 
bination with a rotary cell or cylinder having 



7 
at annular wall portion and a stationary head 
having an annular wall portion arranged sub 
stantially coaxially of the first wall portion to 
form a radially directed gap therebetween, of 
means for Sealing the radial gap between Said 
wall portions, comprising means directly mounted 
On and extending circumferentially of Substan 
tially axially a lined annular surfaces of said an 
nular Wall portions, respectively, forming a laby 
rinth seal for said radially directed gap, means 
forming a floating seal for closing the outer pot 
tion of the opening of Said labyrinth seal, said 
floating Seal means comprising a packing ring 
bearing agains, the means of the labyrinth seal 
that is carried by the surface of one of said an 
nular Wall portions, a sealing ring bearing against 
the means of the labyrinth seal that is carried by 
the corresponding Surface of the other of said 
annular Wall portions, and means for carrying 
Said packing and Sealing rings. 

4. In a device of the type described, the con 
bination with a rotary cell or cylinder having an 
annular Wall portion and a Statioinary head hav 
ing an annular Wall portion arranged substan 
tially coaxially of the first wall portion ta form 
a radially directed gap there between, of means 
for Sealing the radial gap between said wall por 
tions, comprising means directly mounted on and 
extending circumferentially of substantially azi 
ally a lined annular Surfaces of Said annular wall 
portions, respectively, forming a labyrinth seal 
for Said radially directed gap, means forming a 
floating Seal for closing the outer portion of the 
opening of Said labyrinth seal, Said floating seal 
means comprising a pagking ring bearing against 
the means of the labyrinth Sea that is carried 
by the Surface of one of Said annular wall poi 
tions, a Sealing ring bearing against the means 
of the labyrinth seal that is carried by the cor 
responding Surface of the other of said annular 
Wall portions, means for carrying said packing 
and Sealing rings, means for attaciting said ring 
carrying me:Yas to One of said annular wall por 
tions, and inneans for applying spring pressure 
against the ring 2arrying means in the direction 
to force the S&aling ring tightly against its asso 
ciated labyrinth seal means. 

5. In a device of the type described, the com 
bination. With a rotary 38 or cylinder having an 
annular Wall portion and a stationary head hav 
ing an annular Wall portion arranged sustan 
tially coaxially, of the first wall portion to form 
a radially directed gap therebetween, of maans 
for sealing the 3radial gap betweein said waii por 
tions, complising a labyrinth seal band mounted 
on and extending Circinferentially of one surface 
of one of Said annular Wall portions and telescep 
ically aSSOciated With the corresponding surface 
of the other annular Wall portion, a labyrinth Seal 
ring carried by the Surfaces of said other annu 
lar Wail portion norinal to said labyrinth seal 
band and in axially Spaced relation to the free 
edge of the latter, means forming a floating seal 
for closing the open Space between said labyrinth 
Seal band and ring, Said floating seal means com 
prising a packing ring bearing against the pe 
riphery of the labyrinth seal band, a sealing ring 
bearing against the labyrinth seal ring, and 
means for carrying Said packing and sealing rings. 

6. In a device of the type described, the coin 
bination with a rotary cell or cylinder having an 
annular Wall portion and a stationary head hav 
ing an annular Wall portion arranged substan 
tially coaxially of the first wall portion to form 
a radially directed gap therebetween, of means 
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8 
for sealing the radial gap between said wall por 
tions, comprising a labyrinth seal band mounted 
On and extending circumferentially of one sur 
face of One. Of Said annular Wall portions and 
telescopically associated with the corresponding 
Surface of the other annular wall portion, a 
labyrinth Seal ring carried by the surface of said 
other annular wall portion normal to said lab 
yrinth Seal band and in axially spaced relation 
to the free edge of the latter, means forming a 
floating seal for closing the open space between 
Said labyrinth Seal band and ring, said floating 
Seal means comprising a packing ring bearing 
against the periphery of the labyrinth seal band, 
a Sealing ring bearing against the labyrinth seal 
ring, means for carrying said packing and Sealing 
rings, means for attaching said ring carrying 
means to the annular Wall portion carrying the 
labyrinth Seal band, and means for applying 
Spring preSSure against the ring carrying means 
in the direction to force the sealing ring tightly 
against the labyrinth seal ring. 

7. In a device of the type described, the com 
bination with a rotary cell or cylinder having an 
annular Wall portion and a stationary head hav 
ing an annular Wall portion arranged substan 
tially coaxially of the first wall portion, of means 
for Sealing the joint between said Wall portions, 
comprising a labyrinth seal band carried by one 
of said Wall portions and telescopically receiv 
ing the Substantially coaxially associated other 
Wall portion, a labyrinth Seal ring carried by said 
other Wall portion normal to said labyrinth seal 
band and in spaced relation to the free edge 
of the latter, a pair of spaced floating rings Sur 
rounding Said labyrinth Seal hand, a keeper band 
carried by one of the floating rings in the space 
between it and the other floating ring, a packing 
ring positioned in the Space formed by the pair 
of floating rings and the labyrinth seal and keeper 
bands, a sealing ring carried by one of the float 
ing rings for bearing against the adjacent face 
of the labyrinth seal ring, spring means for ap 
plying force against said fioating rings to com 
pleSS the packing ring against the labyrinth seal 
band and for pressing the sealing ring against 
the labyrinth Seal ring, and means for attach 
ing the floating rings to the wall portion carry 
ing the labyrinth seal band. 

8. In a device of the type described, the com 
bination with a rotary cell or cylinder having an 
annular Wall portion and a stationary head hav 
ing an annular Wall portion arranged substan 
tially CO2xially of the first wall portion, of means 
for sealing the joint between said wall portions, 
Comprising a labyrinth seal band carried by one 
of Said Wall portions and telescopically receiving 
the Substantially coaxially associated other wall 
portion, a labyrinth seal ring carried by said 
other Wall portion normal to said labyrinth seal 
band and in Spaced relation to the free edge of 
the latter, a pair of Spaced floating rings sur 
rounding said labyrinth seal band, a keeper band 
carried by one of the fioating rings in the space 
between it and the other floating ring, a pack 
ing ring positioned in the spaced formed by the 
pair of floating rings and the labyrinth seai and 
keeper bainds, a sealing ring carried by one of the 
floating rings for bearing against the adjacent 
face of the labyrinth Seal ring, a plurality of pins 
attached at. One end to the floating ring carry 
ing the Sealing ring and projecting through 
aligned openings formed in the other floating 
ring, a iug for engaging the free end of each pin 
attached to the Wall portion carrying the lab 
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yrinth seal band, and spring means for applying 
force against the floating ring having the pin re 
ceiving openings for compressing the packing ring 
against the labyrinth seal band and for pressing 
the sealing ring against the labyrinth Seal ring. 

JOHN L. ERISMAN. 
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