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1

This application is a continuation-in-part of
the co-pending original application of Robert
P. McCulloch and John L. Ryde, for a Rotary
blower, filed March 20, 1942, Serial No. 435,506,
now issued as Patent No. 2,393,116, dated January
15, 1946.

This invention relates to rotary or positive dis-
placement blowers or superchargers of the type
used on Diesel engines to provide forced air in-
duction and scavenging.

Such blowers comprise a pair .of rotors having
intermeshing lobes rotating in an appropriate
housing or casing. The air or other fluid being
pumped is trapped in the pockets between the
lobes and the side walis of the casing and ad-
vanced from the inlet to the outlet. Conse-
quently a pressure differential obtains between
the inlet and outlet.

This pressure differential tends to cause leak-
age around the ends of the rotors, and notwith-
standing the various refinements which have
been incorporated in the design of these blowers,
the leakage past the ends of the rotors constituted
a serious limitation to their efficiency.

Heretofore this leakage was accepted as in-
herent and inevitable, for although the machin-
ing of the parts was conducted with the greatest
accuracy, production tolerances had to be main-
tained. In addition, expansion clearance had to
be provided. This follows from the fact that
while the rotors and casings may be made of
metal having the same coefficients of expansion
and contraction, a load suddenly applied on a cold
blower would result in rapid expansion of the

rotors well in advance of any equivalent expan- 32:

sion on the part of the casing or housing.

Thus, unless adequate clearance existed be-
tween the ends of the rotors and the adjacent
end walls of the casing or housing the rotors
would bind and ruin the machine.

Prior to this invention, nothing was done to.

reduce this clearance for as stated hereinbefore,
its presence was regarded as an inherent and in-
evitable characteristic of this type of machine.
The present invention, however, does contem-
plate the provision of means to reduce the leak-
age past the ends of the rotors to an inappreci-
able minimum, )

To. this end, it is an object of this invention
to provide sealing means so designed and con-
structed that it may be incorporated in blowers of
this type withoyt danger of having the rotors bind
and without danger of pitting or scoring the sur-
faces of the end walls or the ends of the rotors.
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provision of novel sealing means carried by the
end plates or walls and so designed and con-
structed as to accommodate itself to the particu-
lar installation and automatically maintain a
minimum clearance between the ends of the
rotors and the adjacent end walls.

Another object of this invention is to provide
sealing means for the purpose described which
may be quickly and easily replaced.

A further object of this invention is to provide
sealing means for the purpose described which is
carried by the end walls or closure plates of the
housing and which presents a multiplicity of pro-
jections or thin edges to the adjacent ends of the
rotors to automatically accommodate the seal
to the installation without danger of scoring, pit-
ting or otherwise injuring the rotors or any part
of the blower. In this connection one portion
of the sealing means embodies a plurality of
arcuate or circular spaced ridges on the housing
end walls, the radii of the circles defining these
annular ridees being at the axes of the rotor
shafts to provide concentric elements. Another
portion of the sealing means comprises a plu-
rality of radially disposed ridges that intersect
or cross the concentric ridges and porvide there-
with a multiplicity of uniformly disposed flat
bottomed depressions or recesses, such arrange-
ment presenting a gridiron or waffie pattern that
is co-extensive with the area on the end walls
that is traversed or swept by the ends of the
rotors when the blower is in operation.

It is another object to provide a combination
in which the rotor ends, sweeping across the seal-
ing element, are deliberately roughened or pro-
vided with abrading means or serrations whereby
any rotating contact of the end of the votor with
said sealing means causes an abrading action
on said sealing means whereby portions of the
latter are removed or worn away and an optimum
working clearance is maintained.

With the above and other objects in view which
will appear as the description proceeds, this in-
vention resides in the novel construction, com-
bination and arrangement of parts substantially

" as hereinafter described, and more particularly

Another object of this invention resides in the 55

defined by the appended claims, it being under-
stood that such changes in the precise embodi-
ment of the hereindisclosed invention may be
made as come within the scope of the claims.

The accompanying drawing illustrates a com-
plete example of a physical embodiment of the in-
vention constructed in accordance with the best
mode so far devised for the practical application
of the principles thereof, and in which:




9,403,038

3 o

PFig. 1 1s an end view of a blower embodying this
invention, the end wall or cover plate thereof
being broken away; ' )

Fig. 2 {s an enlarged sectional view taken
through part of Fig. 1 on the plane of line 2—2
thereon; and :

Fig. 3 is a view similar to Fig. 2 showing a
modification thereof. .

Referring now particularly to the accompany-
ing drawings, in which like numerals indicate
Hke parts, the numeral 5 designates the casing
or housing of a rotary or positive displacement
type blower, the opposite side walls of which
have an inlet 6 and an cutlet T therein. The
ends of the casing are closed by flat end walls
8 bolted or otherwise secured thereto. . 'These end
walls carry bearings not shown in which the
shafts 9 of rotors 10 rotate.

The rotors 10 are geared together by suitable
gears (not shown) fixed to their shafts, and have
intermeshing lobes Il which sweep across the
inner surfaces of the casing side walls and coact
therewith to form pockets 12 in which the air
or other fluid being pumped is entrapped and
carried from the inlet to the outlet. Obviously,
therefore, during the operation of the blower a
pressure differential obtains between the inlet
and outlet,

This pressure differential in previous construe-
tions causes leakage around the ends of the rotors,
that is, between the ends of the rotors and the
adjacent flat inner surfaces of the end walls 8.

It is desirable that a minimum clearance or
substantial seal exist between the ends of the
rotor lobes i1 and the housing end ‘walls 8, for
the purpose of materially reducing the leakage,
and for this reason the ¢onstruction contemplated
herein may be used to advantage.

A substantial seal is effected by means of the
instrumentalities shown herein. In this construc-
tion the lobes of the rotors may be hollow and
preferably the end surfaces thereof are provided
with serrations or substantially sharp cutting
projections or abrading means 38, as will be clear-
ly apparent in Figs. 1 and 2. As illustrated, each
lobe 11 presents a substantially cylindrieal por-
tion to the rotor housing, and the end surfaces
of the lobes are circularly grooved to provide a
plurality of sharp arcuate ridges or projections
disposed substantially concentric with the axis of
the cylindrical portions of the lobes. Any abrad-
Ing surface such as a grit-blasted surface is
feasible, the purpose of said abrading surface
on the ends of said rotors being apparent from
later description herein,

The sealing means herein disclosed consists of
a8 multiplicity of projections or tiny ridges 21
formed on the end walls 8 and covering the areas
thereof that are presented to the sweeps of the
rotors. These tiny ridges 27 are formed of rubber
or synthetic rubber that is vulcanized or bonded as
& thin sheet or liner to the inner surfaces of tne
end walls as shown in Fig. 2, or imbedded in
shallow recesses in the surfaces of said end walls
as shown in Fig. 3, the said ridges projecting a
slight distance out from the surface of the sheet
proper. These sealing areas, as shown in Fig. 1
comprise a plurality of concentric arcuate or cir-
cular ridges that are spaced from each other, the
curves thereof being struck from radii at the
axes of the rotor shafts 9. The liner, of course,
has openings (not shown) through which the
shafts 9 extend. Intersecting these arcuate ridges
there is a plurality of radially disposed ridges.
This disposition provides a multiplicity of uni-

4

formly disposed shallow depressions or recesses
of substantially frusto-sectoral configuration
bounded by the intersecting circular and radial
" ridges, sald depressions or recesses serving as
5 static air pockets to increase the sealing effect.
The arrangement disclosed presents a gridiron
or waflle pattern having the general configuration
of the numeral 8 and coextensive with the areas
on the end walls that are traversed by the ends

10 of the rotors during rotation of the latter.

It is desirable that the radial dimension of the
metal forming the wall at the edges of the rotor
ends be such that the wall will at all times span
the space between any two adjacent ridges 21,

15 whereby air is prevented from by-passing the
end of the rotor as it swings past one ridge to-
‘ward another, -
In actual practice on one size of device the
liner sheet of rubber, or synthetic rubber or other
20 suitable resilient, pliable materials such as plas-
tics, has a thickness of approximately ten thous-
andths (.010) of an inch and the ridges project
upwardly or perpendicularly therefrom twenty to
twenty-five-thousandths (020 to .025) of an inch,
25 and.the edges or summits of the ridges 21 pre-
sented to the ends of the rotors are but one
sixty-fourth (144) of an inch wide. The ridges
21, as shown in Fig. 2, are spaced apart with a
flat portion of the liner exposed therebetween,
30 and decrease in width in a direction from the
end wall 8 toward the adjacent end of the rofor,
so that the ridges 27, being of substantial height,
can flex slightly as the rotor initially engages
the same and rotates relatively thereto. As will
35 be readily apparent, this arrangement will pro-
duce an exceptionally effective seal without
danger of injury to the rotors or any other por-
tion of the machine.

In operation, the rotors 10 are fitted into the

40 housing 5 with not more than a bare minimum
sclearance from the end sealing means. As the
device is “run in” through any operation or any
process of manufacture, heat due to the opera-
tion of the rotors 10 will expand them longitu-

45 dinally to where they may contact the end seal
means. When this occurs, the resilient ridges

27 are initially deformed as the expanded rotors .

10 rotate, and upon additional longitudinal ex-
pansion of the rotors 180 and pressural contact

50 with the ridges 27, the ends of the rotors abrade
away a sufficient amount of the ridges 27 to allow
the rotor to pass thereover without substantial
binding action. This creates, after a short period

of operation, the minimum clearance for normal

55 operating conditions. Should the device be oper-
ated at abnormal speeds, causing the rotors to
expand still more, further abrading action will
occur and the rotor will automatically provide
the clearance required and will continue to oper-~

60 ate instead of seizing or sticking in the housing.

The advantage of this is obvious.

In the event the material forming the seal is
worn off to an excessive amount due to expan-
sion of the rotor under abnormal operating condi-

65 tions, the cover plate of the housing may be re-
moved and a new sealing means provided, or a
new cover plate having proper sealing means
may be substituted without much expense. Tt is
thus seen that the efficiency of the blower may

70 be brought up to a desired amount by a compara-
tively inexpensive substitution of parts, or by a
simple repair job.

While we have described our invention in con-
nection with certain specific embodiments there-

76 of, it is to be understood that this is by way of
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{llustration and not by way of limitation and
the scope of our invention is defined solely by
the appended claims which should be construed
as broadly as the prior art will permit.

We claim:

1. In a rotary blower of the type including a

housing having an end wall, and & rotor of hard,
substantially inflexible material journaled in said
housing and having an end adjacent said end
wall, a plurality of ridges of resilient pliable ma-
terial disposed on the inner side of said end wall
of the housing and arranged to present a grid-
iike surface to said adjacent end of the rotor to
provide an effective seal between said adjacent
end of the rotor and said end wall of the hous-
ing, said adjacent end of the rotor being provided
with substantially sharp, abrading means capa-
ble of rapidly abrading the ridges upon rotating
contact relative thereto, whereby an optimum
working clearance is maintained between said
end wall of the housing and said adjacent end
of the rotor.

2. A rotary blower according to claim 1, where-
in the grid-like surface comprises a first plural-
ity of spaced apart ridges and a second plurality
of spaced apart ridges intersecting the first plu-
rality of ridges to define a plurality of depres-
sions, the open ends of which depressions face
said adjacent end of the rotor.

3. A rotary blower according to claim 1, where-
in the resilient ridges are sufficiently high and
have such resilience characteristics as to be de-
formed upon initial rotating contact by the end
of the rotor and have such durability character-
istics as to be abraded by the rotor upon in-
creased pressural contact due to longitudinal ex-
pansion of the rotor relative to the housing.

4. A rotary blower according to claim 1, where-
in the ridee material is of sufficient height and
has resilience and durability characteristics such
that upon rotating contact of the rotor end sur-
face with the ridges, the ridges are initially dis-
torted to accommodate slight relative expansion
of the rotor with respect to the housing, and then
upon increased expansion of the rotor the ridges
are apraded by the rotor end to reduce their
height, the resilience of the ridge material being
such that the ridges tend to return to their origi-
nal nondistorted condition when rotating con-
tact of the rotor therewith ceases, thereby main-
taining an optimum sealing condition.

5. In a rotary blower of the type including a
housing having an end wall, and a rotor of hard,
substantially inflexible material journaled in said
housing and having an end adjacent said end
wall, a first plurality of concentric spaced apart
ridges, and a second plurality of radially extend-
ing spaced apart ridges intersecting said concen-
tric ridges, said intersecting ridges being formed
of resilient, pliable material and being disposed
on the inner side of said end wall of the housing
and defining a plurality of depressions of frusto-
sectoral configuration with the open ends of the
depressions facing said adjacent end of the rotor
to provide an effective seal between said adjacent
end of the rotor and said end wall of the hous-
ing, said adjacent end of the rotor being pro-
vided. with substantially sharp, abrading means
capable of rapidly abrading the ridges upon ro-
tating contact relative thereto, whereby an opti-
mum working clearance is maintained between
said end wall of the housing and said adjacent
end of the rotor. i :

6. In a rotary blower of the type including a
housing having an end wall, and & rotor of hard,
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substantially inflexible material journaled in sald
housing and having an end adjacent sald end
wall, a plurality of ridges of resilient, pliable ma-
terial disposed on the inner side of said end wall
of the housing and arranged to present a grid-
like surface to said adjacent end of the rotor to
provide an effective seal between said adjacent
end of the rotor and said end wall of the hous-
ing, sald adjacent end of the rotor having the
surface thereof grooved to provide a plurality of
sharp projections capable of rapidly abrading
the ridges upon rotating contact relative thereto,
whereby an optimum working clearance is main-
tained between said end wall of the housing and

said adjacent end of the rotor. :

7. In a rotary blower of the type including a
housing having an end wall, and a rotor of hard,
substantially inflexible material journaled in
said housing and having an end adjacent sald
end wall, a plurality of ridges of resilient, pliable
material of less hardness than the material of
the rotor disposed on the inner side of said end
wall of the housing and arranged to present a
grid-like surface to said adjacent end of the rotor
to provide an efficient seal between said adjacent
end of the rotor and said end wall of the hous-
ing, said adjacent end of the rotor having a sur-
face deliberately roughened sufficiently with re-
spect to the abrasion susceptibility of the ridge
material to provide cutting means such that the
maximum rate of thermal expansion of the rotor
in use does not exceed the rate at which the
roughened end surface of the rotor can remove
the ridge material in contact therewith, whereby
to maintain adequate working clearance.

8. In a rotary blower of the type including a
housing having an end wall, and a rotor of hard,
substantially inflexible material journaled in said
housing and having an end adjacent said end
wall, a plurality of ridges of resilient, pliable ma-
terial disposed on the inner side of said end wall
of the housing and arranged to present a grid-
like surface to said adjacent end of the rotor
to provide an effective seal between said adjacent
end of the rotor and said end wall of the hous-
ing, the rotor comprising a plurality of hollow
lobes, the end of each lobe being provided with
substantially sharp abrading means capable of
rapidly abrading the ridges upon rotating con-
tact therewith, whereby an optimum working
clearance is maintained between said end wall
of the housing and said adjacent end of the
rotor.

9. A rotary blower according to claim 8, where-
in the ridges decrease in width in a direction from
the housing end wall toward the adjacent end of
the rotor. .

10. A rotary blower according to claim 8,
wherein the grid-like surface is at least coex-
tensive with the area of the end wall traversed
by the end of the rotor during rotation of said
rotor. )

11. A blower according to claim 8, wherein the

- ‘area of the grid-like surface engageable by the
656 rotor in the course of rotation substantially ex-

70

ceeds the area engaged by the end surface of
the rotor at any one instant, thereby permitting
cooling of the grid-like surface of the end wall
and increasing its useful life.

12. In a rotary blower of the type including a
housing having an end wall, and a metallic rotor
journaled in said housing and having an end
adjacent said end wall, a plurality of spaced apart
ridges of material of less hardness than the ma-

75 terial of the rotor disposed on the inner side
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of said end wall of the housing and arranged
to present a grid-like surface to said adjacent end
of the rotor to provide an effective seal between
said adjacent end of the rotor and said end wall
of the housing, the rotor comprising a plurality
of hollow lobes, the end of each lobe being pro-
vided with substantially sharp abrading means
capable of rapidly abrading the ridges upon ro-
tating contact therewith, the walls of the hollow
Iobes having a minimum thickness greater than
the maximum spacing between any two adjacent
ridges on said end wall of the housing, whereby
air is substantially prevented from by-passing
said adjacent end of the rotor as it sweeps past
" the ridges.

13. In a rotary blower of the type including a
housing having a side wall and an end wall, and
a rotor of hard, substantially inflexible material
journaled in said housing and having an end
adjacent said end wall, a plurality of ridges of
material of less hardness than the material of
the rotor disposed on the inner side of said end
wall of the housing and arranged to present a
grid-like surface to said adjacent end of the rotor
to provide an effective seal betweén said adja-
cent end of the rotor and said end wall of the
housing, the rotor comprising a plurality of hol-
low lobes each presenting a substantially cylin-
drical portion to the side wall of the housing,
the end face of each lobe being eircularly grooved
to present substantially sharp projections to the
grid-like surface capable of rapidly abrading the
ridges comprising said grid-like surface upon ro-
tating contact therewith, whereby an optimum
working clearance is maintained between said end
wall of the housing and said adjacent end of
the rotor.

14. A rotary blower according to claim 13,
wherein the grooves are substantially concentric
about the axis of the substantially cylindrical por-
tions of the rotor lobes.

15. A rotary blower according to claim 13,
wherein the substantially sharp projections com-
prise a plurality of substantially concentric ridges

arranged substantially closer together than .the -

ridges on the end wall of the housing.

16. In a rotary blower of the type including
a housing having an end wall, and a rotor of
hard, substantially inflexible material journaled
. in the housing and having an end adjacent said
end wall, a liner having a plurality of ridges of
resilient, pliable material disposed on the inner
side of said end wall of the housing with the
ridges intersecting each other to define a plu-
rality of depressions therebetween forming statie
air chambers, the ridges presenting a grid-like
surface to said adjacent end of the rotor to pro-
vide an effective seal between said adjacent end
of the rotor and said end wall of the housing,
and said adjacent end of the rotor being pro-
vided with substantially sharp abrading means
capable of rapidly abrading the ridges upon con-

tact therewith and relative rotation with respect’

thereto to maintain an optimum working clear-
ance between said end wall of the housing and
said adjacent end of the rotor.

17. Arotary blower, comprising: a housing hav-
ing end walls; a pair of meshing, metallic rotors
in the housing between the end walls, said rotors
having the ends thereof disposed adjacent the end
walls of the housing; and a liner having a plu-
rality of ridges of resilient, pliable material dis-
posed on the inner side of each of the end walls
of the housing, the ridges on each liner inter-
secting each other to present a grid-like surface
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8
to the adjacent ends of the rotors to thus form an
effective seal between the ends of the rotors and
the end walls of the housing, each of the ends of
the rotors being provided with serrations capable
of rapidly abrading the ridges upon contact there-
with and rotation relative thereto, to thereby pro-
vide optimum working clearance between the end
walls of the housing and the ends of the rotors.

18. In a rotary blower of the type including a
housing having an end wall, and a rotor of hard,
substantially inflexible material journaled in the
housing and having an end adjacent said end wall,
& liner of resilient, pliable material mounted on
the interior of said end wall of the housing and
having a thickness of about .010 of an inch and
having flexible ridges on the surface thereof ad-
Jjacent said end of the rotor arranged in the form
of a grid, the height of said ridges being about
.020 to .025 of an inch, and the summits of the
ridges being approximately %4 of an inch in
width, said adjacent end of the rotor having sub-
stantially sharp abrading means thereon capable
of rapidly abrading the ridges upon rotating con-
tact relative thereto, whereby an optimum work-
ing clearance between said end wall of the hous-
ing and said adjacent end of the rotor is main-
tained.

19. A liner, for use in a rotary blower of the
type including a housing having an end wall, and
a rotor journaled in the housing with one end of
said rotor adjacent said end wall, comprising: a
substantially flat sheet of resilient, pliable mate-
rial adapted to be mounted on the interior of an
end wall of the housing and to be engaged by and
to form a seal with one end of the rotor, said sheet,
having a thickness of about .010 of an inch and
having flexible spaced apart ridges on the surface
thereof arranged in the form of a grid, the height
.of said ridges being about .020 to .025 of an inch,
and the summit of the ridges being approximately
164 of an inch in width. :

20. A liner, for use in a rotary blower of the
type including a housing having an end wall, and
a rotor journaled in the housing with one end of
said rotor adjacent said end wall, comprising: a
substantially fiat sheet of resilient, pliable ma-
terial adapted to be mounted on the interior of
an end wall of the housing and to be engaged by
and to form a seal with one end of the rotor, said
sheet having flexible ridges on the surface there-
of arranged in the form of a grid and including
a series of spaced apart concentric ridges and a
series of spaced apart radial ridges intersecting
the concentric ridges. i

21. A liner, for use in a rotary blower of the
type including a housing having an end wall and
a rotor journaled in the housing, comprising: a
substantially flat sheet of resilient, pliable ma-
terial adapted to be mounted on the interior of
the end wall of the housing and to be engaged
by and to form a seal with one end of the rotor,
said sheet having a first plurality of spaced apart
ridges on one side thereof and a second plurality
of spaced apart ridges on the same side thereof
intersecting said first plurality of rdiges, with
the intersecting ridges extending in a direction
substantially perpendicular to the plane of said
sheet to present a grid-like surface to the end of
the rotor.

22. A liner, for use in a rotary blower of the
type including a housing having an end wall and
a pair of intermeshing rotors each having a shaft
journaled in the end wall, comprising: a sub-
stantially flat sheet of resilient, pliable material
adapted to be mounted on the interior of the end
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wall of the housing and to be engaged by and to
form a seal with one end of each of the rotors,

said sheet having an opening therein for each ~

rotor shaft and having a first plurality of spaced '

apart ridges on one side thereof and a second

plurality of spaced apart ridges on the same side -

thereof intersecting said first plurality of ridges
to present & grid-like surface to the ends of the
rotors. )

923. A Hner as defined in claim 22, wherein the

" configuration of the liner sheet has the general -

appearance of the numerai 8. :

24 In a rotary blower of the type including a
housing having an end wall, and a rotor of hard,
. substantiaily inflexible material journalled in said
housing and having sn end adjaceni said end
wall, a plurality of projections of resilient, pliable
material disposed on the inner side of said end
wall of the housing and arranged to present an
abradable surface to said adjacent end of the
rotor to provide an effective seal between said

adjacent end of the rotor and said end wall of

the housing, said adjacent end of the rotor being
provided with substantially sharp, abrading
means capable of rapidly abrading the projections
upon rotating contact relative thereto, whereby
an optimum working clearance is maintained be-
tween said end wall of the housing and said ad-
jacent end of the rotor.

25. A rotary blower according to claim 24
wherein the projections are of sufficient height
and have resilence and durability characteris-
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e
ties such that upon rotating contact of the rotor
end surface with the projections, the projections

are initially distorted to accommodate slight rela- -
tive expansion of the rotor with respect to the

housing, and then upon-increased expansion of
the rotor the projections are abraded by the rotor
end to reduce their height, the resilience of the
projections being such that the projections tend
to return to their original non-distorted condition
when rotating contact of the rotor therewith

ceases, thereby maintaining an optimum sealing .

condition. .
ROBERT P. McCULLOCH.

JOHN L. RYDE.
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