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ware 
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This invention relates to a blower or Super 
charger of the well known Roots type having in 
termeshing teeth or lobes which take in a volume 
of fluid between the tooth spaces and carry it 

5 round between the teeth and a closely encircling 
housing, to be squeezed out as the teeth come 
into meshing relationship on the delivery side. 
Such blowers can be made to combine to a de 
gree, the advantages of positive displacement and 
capacity for high speed operation without lubri 
cation of the parts swept by the air or other fluid 
which is being delivered by the blower. In order 
to eliminate rubbing friction, the rotors of blow 
ers of this type have been so dimensioned as to 
provide a small clearance between themselves and 
between themselves and their housing and have 
been driven in proper registry with one another 
by gearing so that the rotor lobes or teeth are re 
lieved of any driving duty and the Small clearance 
of a few thousandths of an inch insures that the 
surfaces of the rotors themselves do not touch 
either each other or their housing at any point in 
their operation. Although hereinafter the rotors 
will be referred to as forming a 'seal' between 
themselves and their housing against the flow of 
fluid between each other or between themselves 
and their housing, it will be understood that there 
is a small clearance and that the rotors and the 
housing do not actually touch each other at any 
point in their operation. 
As ordinarily designed, these blowers are quite 

suitable for low outlet pressures at Constant speed 
and where a continuous discharge characteristic 
is not essential. 

It is the object of the invention to improve the 
design and structure of a Roots type blower in 
order that it may work efficiently at higher outlet 
pressures throughout a greater speed range and 
have more nearly continuous discharge charac 
teristics. , 

It is a further object of the invention to SO de 
sign such a blower that it will be quieter in op 
eration with mechanical and pneumatic noises 
reduced to a minimum. 
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make a Roots type blower more suited to the re 
quirements for scavenging, charging or super 
charging an internal combustion engine. 
The above and other objects are attained in . 

the manner hereafter described. 
It has been found that for a reasonably large 

and umrestricted port area together with the larg 
est displacement volume for a blower of given di 
mensions a three lobe rotor is best. That is, it 
has been found that a continuous discharge char 

Generally, it is the object of the invention to 

(C. 230-41) 
acteristic together with maximum volumetric 
displacement, and with provision for sufficiently 
large and unrestricted inlet and outlet port areas 
to give high volumetric efficiency, is best attained 
in a blower of this type with a three-lobed rotor. 
With straight toothed rotors, each having three 

lobes at 120 as above, there will be cyclic dis 
charge fluctuations or pulsations every 

360-ro 6 = 60 

of rotation of the rotors, or six pulsations per 
revolution of the blower. The magnitude of the 
discharge fluctuations or pulsations is reduced 
as the number of lobes and the number of pulsa 
tions is increased but the displacement per unit 
of Space Occupied is also reduced. A three lobe 
rotor best effects a compromise between the re 
quirements of maximum displacement for a blow 
er of given dimensions anda maximum frequency 
Of pulsations of lesser magnitude. 
The volumetric displacement will vary with 

the lobe or tooth contour and while a cycloidal 
tooth form would give the maximum volumetric 
displacement together with a seal preventing 2 
any flow between the rotors themselves and their 
housing, it cannot do so except by taking away 
necessary stock at the boss required for strength. 
Since, however, the rotors are geared together in 
dependently of themselves and a cycloidal lobe 3 
Contour for driving is no longer a requirement, 
it is sufficient that there should at a times be 
a Seal preventing any flow of fluid between the 
rotors, and since this sealing can be effected by 
a following edge when the leading edge of the 
tooth has ceased to make a seal there is a con 
siderable part of the tooth contour performing no 
tuseful function. Advantage is taken of this fact. 
to modify the tooth profile so that adequate 
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strengthat the boss is provided together with.' 
only a minor reduction of the swept volume. It 
has been found that a tooth tip having a con- . . . 
tour which is a true are of a circle best effects 
the required compromise. 

. In order to reduce or eliminate the noises of 
pneumatic Origin which are due. to the pulsations 
or disturbances in the air stream inherent in 
the usual form of Roots type blower with straight 
lobes or teeth and port edges parallel thereto 
giving sharp cut of and sharp opening, some 
means of approaching a more continuous and 
constant discharge is required. 
According to the invention this is attained 

by making the rotors of spiral or helical form 
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around their own axes throughout their length. 55 



2. 
this way the discharge variations, which with 
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three lobed rotors occur in cycles of 60 of rotor 
revolution, will be smoothed out and the helica 
angle given to the rotors will eliminate both 
sharp cut off and sharp opening of the entire. 
rotor length and the sudden back flow into the 
low pressure chambers which goes therewith and 
at the same time reduce the extent or degree of 
fluctuations in the cyclic pulsations. 

It has been found that these results are best 
attained when the helical angle is such that 
the projection of one end of the rotor in a plane 
at right angles to the axis of the rotor is dis 
placed angularly relatively to the other end of 
the rotor a number of degrees equal to half the 
angle between adjacent teeth on the rotor, i. e. 
the “helical angle' should be a function of the 
number of teeth on the rotors and equal to 360 
divided by twice the number of teeth. On each 
rotor. With three lobes at 120 on each rotor 
this “helical angle' will be 60° and a seai of 80 
around the housing will be required for each 
rotor. 
One dimension of the port areas must be di 

vided equally above and below the transverse 
geometrical center line of the blower for equal 
displacement from each rotor and for maximum 
port areas with a seal of 180° this dimension 
will be equal to the distance between rotor cen 
ters for each port if the housing seals for each 
rotor are divided symmetrically 90° on either side 
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of the line of centers of the rotors in a plane at 
right angles to the rotor axes. The number of 
degrees required for housing seal in a plane at 
right angles to the rotor axes is the number of 
degrees between lobes plus the number of de 
grees of angular displacement of One end of the 
rotor relatively to the other end and if this 
total is greater than 180 the housing can not 
have two sides defined by the common tangents 
to the two rotor tip circles. 

It will thus be seen that a three lobed rotor 
with one end angularly displaced 60° relatively 
to the other best fulfills the conflicting require 
ments for a blower of given dimensions, of maxi 
mum displacement, maximum number of pull 
sations of minimum magnitude per revolution, 
and continuity of discharge with gradual intake, 
exhaust, back flow and cut off, contributing to 
a Smoother and more constant. Output. 
A blower built in accordance with the invention 

and capable of operating at speeds up to. 9,000 
R. P. M. with a capacity of 900 cubic feet per 
minute and pressures up to 14 or 1 lbs. per 
square inch above atmospheric pressure may have 
a temperature difference between inlet and out 
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let which are only 4' or 5' apart, in the neigh 
borhood of 300° F. The intake air, particularly 
if mixed with gasoline, may be 15 F. below at 
mospheric temperature while the heat of com 
pression may raise this temperature to 350 F. 
at the outlet. The housing is water jacketed for 
the purpose of reducing this temperature dif 
ference, but it is not practicable so to cool the 
rotors. For this reason it has been found ex 
pedient to make the rotors and the housing of 

. . materials of different coefficient of expansion 
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such that although the housing is cooled it will 
expand approximately the same amount, as the 
uncooled rotors. For instance, cast iron may 
be used for the rotors and aluminum for the 
housing. 
The water jacketing of the housing is insuf 

ficient to equalize the temperature difference 
between inlet and outlet to keep the aluminum 
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housing from unequal expansion out of shape. 
The hotter outlet Side expands, giving more 
clearance between itself and the rotors and the 
inlet side buckles in towards the rotors. In Or 
der always to maintain the necessary clearance 
between rotors and housing within the desirable 
maximum and minimum limitations, and in Or 
der that these clearances may be approximately 
equal and as Small as possible, particularly on 
the outlet or pressure side to reduce back flow 
between the rotors and their housing for the 
average operating conditions of Speed and preS 
sure and hence of temperature difference, the 
housing is preferably bored eccentric to the line 
of centers of the rotor shafts, so as to allow more 
clearance on the intake side when the housing 
has an even temperature throughout and there 
may be a slight excess of clearance on the Outlet 
side when the temperature difference is a maxi 

In order to reduce mechanical noise, the rotors 
are synchronously driven through helicai gears 
at each end of the rotors. The helica angle Cf 
the gear at one end of each rotor is opposed to 
that at the other end in order to balance end 25 
thrust. The use of such gears at each end of 
the rotors prevents torsional displacement or 
twist of one end of each rotor relative to the 
other end and it maintains the rotor ends in 
registry independently of the rotors themselves. 30 
The accompanying drawings show a Roots 

type blower constructed in accordance with the 
invention. m 

In the drawings: - 
Figure 1 is a part cut away, part sectional ele- 35 

wation of the blower. ? 
Figure 2 is an enlarged end elevation showing 

the mounting of the driving gears. 
Figure 3 is a section on line 3-3 of Figure 2. 
Figure 4 is a section on line 4-4 of Figure 1. 
Figure 5 is an enlarged part detail sectional 

view of the sealing rings between the rotating 
spindles of the rotors and the housing to pre 
vent the escape of fluid out from the blower and 
the leakage of lubricating oil for the gears and 45 
the bearings into the blower. 
The rotors and 2 each with three lobes, or 

teeth, 3, 4, 5 and 6, 7, 8 of right and left hand 
spiral form respectively, the projection of one 
end of each rotor in a plane at right angles to 50 
the axis of the rotor being displaced 60° angul 
Iarly relatively to the other end, are provided 
with splined stub shafts such as 9, 10, i , splined 
in the rotor hubs and pinned against endwise 
movement relative to the rotors as by a pin f2. 
The rotor housing 13 closely encircles 180° of 

each rotor and follows the two tangents common 
to both rotor tip circles. It is provided with in 
take and output ducts f4 and 5 leading to inlet 
and outlet ports 6 and 7, extending a distance 60 
equal in length to the distance between centers 
of the rotors, divided equally above and below 
the transverse geometrical center line of the 
blower along each of the tangents common to 
the two rotor tip circles. A water cooling space 65 
9 around the blower is provided. End plates 20 
and 2 form the end closures for the rotor 
housing 3. 

Splined on the rotor shafts are gear hubs 22, ? 
23, 24, and 25 for the right and left hand spiral 70 
gears 26 and 27 of the rotor and the left and 
right hand spiral gears 28 and 29 of the rotor 2. 
On the rotor shafts between the rotor hubs 

and gear hubs are end thrust collars 3 forming 
part of an oil seal later to be described. The end 

5 

O 

5 

20 

40 



are clamped up tightly against the rotor hubs by . 
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thrust collars 30 and the gear hubs 22, 24, and 25 

retaining rings 3 and studs 32 screwed into the 
ends of the rotor shafts. A spiral gear 33 with 
its hub 34 and stud 35 forms a similar clamping 
means for the gear hub 23 and its end thrust 
collar 30. The gear 33 forms a convenient drive 
for a gear 34’ which, in the example illustrated, 
drives through the medium of the cam 36 a gaso 
line pump not shown. 
The splined hub 24 for the gear 28 of the rotor 

2 is elongated and, adapted to take the drive for 
the blower through the medium of a splined 
quillor driving shaft, not shown. 

l5 Bearings 37 held in the end plates 20 and 2 
by studs 38 carry the gear hubs and hence the 
rotors. 
The spiral gears 26, 27, 28, and 29, are each 

dowelled to their hubs, with the rotors in proper 
phase relationship by dowels 39 retained in posi 
tion by a plate 40 secured by two of four cap 
screws 4 which hold each gear firmly on its 
hub. 
An end cover plate 42 encloses the gears 2 

and 29 and is provided with an air vent 43. No 
such end cover plate for the gears 26 and 28 is 
shown as in the present example this end of the 
blower bolts up to the crankcase of an internal 
combustion engine with the blower gear cham 
ber in communication with the engine crank 
Chamber A lubricating oil passage 44 through the end 
plate 20 housing 3 and end plate 2? supplies 
oil to the bearings and the gears while the 
gear chambers at each end of the rotors are con 
nected together by an oil passage 45. 
In order to seal the rotor bearings against 

leakage of fluid out from the blower and against 
leakage of oil from the bearings into the blower, 
each bearing 37 is provided with a seal between 
the rotating end thrust collars 30 of the rotors 

. and the stationary end plate, as shown more 
, clearly in Figure 5. Referring to this figure, the 
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thrust collar 30 has a carbon insert ring 46. 
Clamped between the bearing 37 and the end 
plate 20 is a ring 47. This ring 47 subtends a cor 
rugated diaphragm 48 of phosphor bronze which 
carries an inner steel ring 49. This inner ring 
is displaced approximately s' by the end thrust 
collar 30 on assembly, thus putting the dia 
phragm in a condition such that it exerts a pres 
Sure on the carbon ring through the inner steel 
ring 49. The seal is thus formed between the 
stationary inner steel ring and the rotating car 
bon insert ring. This arrangement has been 
found adequate and is in a measure self lubricat 
ing. Since the pressure in any part of the blower 
is always atmospheric or over, any leakage out 
ward will press the sealing surfaces 4 and 49 
more" tightly together by pressure om the dia 
phragm 0. 
Án oil beed 50 is drilled in each bearing 37 in. 

order to lead any oil which leaks between the 
bearing 37 and the thrust collar back to the gear 
chamber. 
The lobes of the rotors are cored out hollow 

as shown in Figure 4, and before assembly are. 
balanced by removing material as required from 
the inside of the lobes, sufficient stock being pro 

... vided for this purpose. Since the blower may be 
required to handle not only air, but fluid vapor, 
or gasoline, for instance, which may condense in 

- the hollow rotors and put them out of balance, 

openings on opposite sides of the meshing zone of 

a small clearance and an effective seal is at all 

rial so as to provide for approximately similar 

3 
Small drain holes 5 are drilled in each lobe as 
indicated. ?? 

52 is a drain plug for the blower water jacket, 
I claim: . 
1. A Roots type blower having means adapted. 5 

to provide a continuous discharge characteristic 
together with maximum volumetric displacement 
and with provision for sufficiently large and un 
restricted inlet and outlet port areas to give high 
volumetric efficiency, said means comprising in- 10 
termeshing three-lobed rotors of helical form 
Such that one end of each rotor is displaced 
angularly relative to the other end, by an 
amount substantially equal to half the angle be 
tween adjacent lobes thereon, a housing for the 15 
rotors cooperating with each rotor so as to pro 
vide only a small clearance and an effective seal 
between itself and each rotor for an angle of . 
the sweep of each rotor equal substantially to 
One and one-half times the angle between ad- 20 
jacent lobes on each rotor and not more than 
180, whereby a total area equal to at least the 
distance between centers of the rotors multiplied 
by the length of the rotors is available in the 
housing for each of the inlet and outlet port 25 

the gears, and gearing for driving and maintain 
ing the rotors in registry independently of them 
Selves such that in the operation of the blower 

times maintained between the rotors. 30 
2. A Roots, blower according to claim 1 and 

having opposed helical gears at each end of the 
rotors, whereby the rotors are driven and main 
tained in registry independently of themselves 35 
by preventing torsional displacement between 
the ends of each rotor and whereby end thrust 
of the helical gears is neutralized and end thrust 
of the rotors is counteracted. , 

3. A blower according to claim 1 and having 
means for COOling the housing and for reduc- 40 
ing the temperature differential between the in 
let and outlet of the blower, the material of 
Said housing having a coefficient of expansion 
sufficiently higher than that of the rotor mate- 45 

average expansion of the rotors and cooled hous 
ing under Operating conditions. 

4. In a positive displacement type of blower, 
in combination, two intermeshing, three-lobed 
rotors of helical form, the projection of one end 50 
of each rotor in a plane at right angles to the 
axis of the rotor being angularly displaced 60' 
relatively to the other, a housing surrounding 
the rotors and forming circumferential seating 
portions of 180' around each rotor, the housing 
being divided symmetrically about the lines of 
center of the rotor axes on either side thereof 
in a plane transverse to the rotor axes and having ". 
ports in the housing extending a distance sub- 60 
stantially equal in length to the distance between . 
centers of the rotors, divided equally above and 
below the transverse geometrical center line of 
the blower along each of the tangents common 
to the circumferential sealing portions, whereby a continuous discharge charajeteristic together 
with maximum volumetric displacement and suf 
ficiently large and unrestricted inlet and outlet . 
port areas to give high volumetric eficiency is . . 
obtained while providing an effective seal be 
tween the rotors and housing. 

GEORGE E. A. HALLETT. 


