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This invention relates to rotary blowers, gas 
exhausters and the like of the class in which two 
rotating members consisting of a rotary bladed 
impeller and a rotary valvular or abutment mem 
ber cooperate to draw air or gaS in through a 
Suction. Opening in the enclosing casing Or hous 
ing and expel it under an increased pressure 
through a discharge opening. 
An objectional feature, in Sone uses and under 

some circumstances of use, of rotary blowers of 
this type now in use is that pulsations are set up 
in the discharge of the gas, and this is caused by 
air or gas at the discharge pressure blowing back 
into the Space in the housing between the blade 
of the impeller approaching the outlet and the 
outlet or discharge opening. 
An object of the present invention is to pro 

vide means which will eliminate pulsations in 
the discharge of gas or air from the blower by 
permitting the space between the inpeller blade 
approaching the discharge Opening Or Outlet and 
the next following impeller blade to gradually 
fill up to the pressure of discharge which pre 
vents the back flow from the outlet and elimi 
nates the pulsations in the discharge of the gaS 
or air. 
Another object of the present invention is to 

provide in a rotary blower of this type a rela 
tively large impeller which is rotated at lower 
Speed than the Smaller Valvular or abutment ro 
tOr, Which permits employment of a Smaller di 
ameter abutment rotor and reduces the Size and 
cost of the blower as well as reducing air fric 
tion or the so-called hydraulic losses. 
Another object of the present invention is to 

provide a Special novel construction of radial 
wane on the rotary impeller, together with a 
novel Shape of Vane receiving groove or recess 
in the abutment rotor which will result in con 
Stant intake and exhaust or discharge flow 
through the blower and will also provide a sin 
plified Construction of Vane. 
With these and other objects in view, as may 

appear from the accompanying specification, the 
invention consists of various features of construc 
tion and Combination of parts, which Will be first 
described in connection with the accompanying 
dra Wings, showing a rotary blower of a preferred 
form embodying the invention, and the features 
forming the invention Will be specifically pointed 
Out in the claims. 

In the drawings: 
Figure 1 is a vertical section through the im 

proved rotary blower taken on the line -i of 
Figure 2. 
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Figure 2 is an edge elevation of the improved 
irotary blower. 

Figure 3 is a vertical cross section through a 
imodified form of the improved rotary blower. 

Figure 4 is a vertical cross section through 
another modified form of the rotary blower. 

Figure 5 is a vertical cross section through a 
further modification of the rotary blower. 

Figure 6 is a vertical cross section through a 
form of the rotary biower similar to that shown 
in Figure 1, differing therefrom in that an in 
creased number of vanes are employed on the 
impeller With a proportionately increased num 
ber of recesses in the abutment rotor. 

Figure 7 is an enlarged fragmentary view 
through a part of the rotary blower illustrating 
Specifically the construction of the impeller wanes 
and of the impeller vane receiving recess in the 
abutment rotor. 

Referring more particularly to the dra Wings 
the improved rotary blower includes a housing 
or casing f having an impeller 2 rotatably 
mounted therein and an abutment rotor 3 also 
rotatably mounted therein. The housing has 
an inlet 4 opening thereinto and a discharge or 
Outlet opening 5 through which the air or gas 
acted upon by the biower is expelled. As clearly 
shown in Figure 1 of the drawings the impellier 
2 is of greater diameter than the abutment rotor 
3 and the latter is rotated at a greater rate of 
Speed than the impeller, the relative Speeds of 
rotation of the two rotary elements in the blower 
being regulated to provide proper abutment, en 
gagement between the impeller vanes 6 and a 
part of the Wall of the peripheral recess formed 
in the abutment rotor, necessary to provide the 
Compression of the air or gas acted upon by the 
impeller and discharged therefrom. The inpeiler 
2 may be rotated from any suitable type of 
prime nover in any suitable manner through the 
medium of the shaft 8 and the rotor 3 is rotated 
from the shaft 8 through the medium of suit 
able gears 9 proportioned to provide the Oper 
Speed ratio between the rotor and the impeller. 
The impeller 2 has a plurality of bladess cir. 

Cumferentially Spaced about its perimeter and 
projecting radially therefrom. These vanes in 
the present invention are relatively thin, being 
Substantially T-shaped in proportion with their 
heads is at their outmost extremities and Or 
mally movable in operative relationship with the 
inner Wall of the portion of the housing sur 
rounding the impeller. The abutment rotor 3 
Which has its axis of rotation in the same ver 
tical plane as the axis of the impeller 2 is pro 
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vided with a peripheral recess 7, the walls of 
which converge at acute angles to the radii of 
the abutment rotor as they extend inwardly to 
Wards the axis of the abutment rotor. The in 
nermost ends of the flat inclined sides of the 
recess terminate at their inner ends in a fiat 
surface 2. In certain figures of the drawings 
including and , the flat Surface 2 is shown 
as the inner wall or terminal of a Shallow 
straight-sided recess shaped to receive and Snugly 
fit the heads of the impeller wanes 6 as is 
clearly shown in Figure 1 of the drawings thus 
providing an effective Wall between the inlet 4 
and the outlet 5 to prevent the escape of the 
gas or air acted upon by the blower back through 
the casing to the inlet 4. 
As shown in Figure 7 of the drawings, during 

the rotation of the impeller 2 and the abutment 
rotor 3 the head le of the impeller vanes 6 
just clears the flat in Wardly inclining Walls of : 
the recess as the vane 6 approaches its per 
pendicular position, at which time the head ) 
is seated against the flat Surface 2 to cut off 
the back flow of air or gas through the rotor. 
This cutting off action is effected slightly before 
the head 9 of the vane 6 engages the flat-sur 
face as indicated by the dotted line position of 
the Vane at the farthest righthand dotted line 
position SiOW in Figure 7. As the impelle" 
2 continues its l'otation after the position shown 
in Figure 1 of the drawings the vane 6 moves 
out of the recess T in a reverse manner to 
that shown in Figure 7 of the diaWings. 
The impelle Vanes is ale of extremely simple 

construction being Inade of flat material rela 
tively thin and having the T-heads it formed on 
their outer ends with the inner ends of their 
leg portions seated in recesses 4 formed in the 
perimeter of the impeller 2, and it is preferable 
to Weld the vanes to the impeller 2 as indicated 
by the welds at 5. 

louring the operation of the device, the vane 
G which is in the cut-off position as shown in Fig. 
i noves with the rotation of the inpeier 2 over 
the inlet, 3 confining a quantity of air or gas be 
tween the two adjacent vanes . . this quantity 
of air or gas is confined in this Space between 
the two adjacent Vanes until the irearmost valie 
forming the Wall of the particular space passes 
a part of the outlet 3, at which time, the air or 
gas is expelled through the outlet or discharge 5. 
The preSSure of the air or gas is slightly raised 

by the action of the blower so that the pressure 
at the discharge outlet is greater-than the pres 
Sure of the air or gas at the inlet. 4 and is greater 
at the Outlet than the pressure in the confined 
Spaces between adjacent Vanes. In normal con 
Struction of rotary blowers this results in the 
backfioW of the compressed air or gas as the out 
let is open to the respective spaces causing a 
pulsation in the discharge of the air or gas from 
the blower. The present invention comprehends 
ineans to prevent the expulsion of the air or gas 
in pulsations and this is provided by means of 
an eccentric Space indicated at 6 within the 
housing containing the impeller 2. The eccen 
tric space 6 opens at its widest portion to the 
outlet opening and extends therefron in grad 
ually decreasing cross-sectional area into the 
Space indicated at A in Figure 1 of the drawings 
between two vanes approaching the outlet and 
providing a relatively enclosed space between the 
Vanes. By pel'nitting the backflow of air or gas 
through the eccentric space is the pressure of 
air or gas in the entire space A is gradually built 
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4 
up to that of the discharge outlet 5 so that as 
the Space A moves into communication with the 
outlet 5 there will be no backflow of air or gas 
being discharged and consequently the pulsa 
tions in the discharge of the air or gas will be 
eliminated. 
In Figure 1 of the drawings the impeller 2 is 

Shown as having three blades or vanes and the 
abutment rotor 3 with having a single peripheral 
recess. This construction, however, may be modi 
fied to include any desired number of radially 
extending vanes on the impeller and any num 
ber of recesses in the abutment rotor provide 
the proper protection of recesses and wanes in 
accordance with the speed of rotation of two ro 

Such a structure is shown in 
CrOSS-Section in Figure 3 of the drawings wherein 
the impeller 2 has a plurality of vanes 2 car 
ried thereby and projecting radially fror its pe 
riphery. The Vanes 2 f are of the Sane construc 
tion as the Vanes 6 and move into and out, of the 
peripheral recesses 23 formed in the abutment 
rotor 24. The recesses 23 are the sagne shape and 
configuration as the recesses 7 in the construc 
tion shown in Figure 1. The housing 23' is pro 
vided with an inlet 25 and an outlet, 25 and it is 
also provided with the eccentric space 2; corre 
Sponding to the space (.6 to provide pressure 
equalization in the confined space or charaper 
between two of the impeller vanes as it ap 
proaches the outlet 26. By increasing the num 
ber of vanes on the impeller and the number of 
recesses in the abutment rotor 24 the abutment 
rotor is balanced. 

Figure 4 of the drawings shows a rotary blower 
of the Same essential construction as that shown 
in Figure 1 including a housing or casing 33 in 
Which is mounted the rotary impeller 3; and the 
abutment rotor 32. The impeller 31 and the abut 
inent rotor 32 may be constructed either in the 
manner shown in Figure 1 or 3 of the drawings, 
or in the manner shown in Figure 6 of the draw. 
ings without departing from the spirit of the 
present invention. The modification shown in 
Figure 4 of the drawings deals only with the 
manner of delivering air from the discharge out 
let 33 of the housing 3) to the space between two 
adjacent impellers which next approaches the 
Outlet 33 during the operation of the blower. In 
this form shown in Figure 4 of the di'awings the 
Casing 36 is shown provided With a passageway 
34 formed therein which has its inlet opening 
into the interior of the casing at the mouth of 
the outlet opening 33 and the inner wall 35 Of 
the passageway 34 is provided with an Opening 
36 opening tangentially therethrough into the 
Space B formed between two of the impeller 
Vanes 3 just before they approach the outlet 
33 So that air or gas under the discharge pres 
Sure may flow into the space B in a flow direc 
tion corresponding to the direction of rotation 
Of the impeller 3 and thus increase the l'eSSire 
in the Space B. to prevent pulsations in the gaS 
or air as it is discharged. By making the O32 
ing 36 tangential to direct the air or gas into the 
ghamber B in the direction of rotation of the 
impeller Some of the re-expansion losses are e 
claimed. - 

Figure 5 shows a modification of the Totary 
blower illustrating a further construction for de 
livering air or gas under pressure into the cham 
ber between two adjacent impeller venes as it 
next approaches the outlet of the rotary lower. 
In this construction a pipe 40 is shown opening 
into the discharge 4f of the casing 42 of the ro 
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tary blower and this pipe discharges into a re 
ceiver 63. A second pipe 4 leads from the re 
ceiver 33 into the casing 42, discharging into a 
tangential opening 45 in the casing which OpenS 
into the space C between two of the impeller wanes 
Á8 as this space C next approaches the outlet 
is for the purpose of delivering air or gas under 
substantially outlet, pressure into the space C for 
preventing backflow from the outlet 4 into the 
space C as it gradually opens to the outlet and 
thus preventing pulsations in the discharge of 
the air or gas. A throttle as indicated at 47 may 
be interposed in the pipe 4 if it is so desired. 

Figure 6 of the drawings shows a slight modi 
fication of the rotary blower in which abutment 
rotors 55 are placed one upon each Side of the 
rotary impeller 5 and diametrically opposite 
each other. The abutment rotors 5 are each 
provided with a plurality of Vane receiving re 
cesses 52 which receive the heads 53 of the T 
shaped impeller vanes 53. In the construction 
shown in Figure 6 the inlet openings 55 open 
into the casing 56 directly outwardly of the abut 
ment rotors 5 and the incoming air or gaS is di 
rected into the spaces formed between the Vanes 
54 of the impeller by suitable direction partin 
tions 5' formed in the casing 56 and surrounding 
part of the abutment rotors. The discharge out 
lets 38 are located at opposite sides of the hous 
iing 56 and in proper relation to the respective 
inlets 55 to provide the degree of compression of 
the air or gas desired during the operation of 
the rotary blower. The housing 56 is provided 
with eccentric spaces 6 similar to the eccentric 
spaces 6 in the housing for the purpose of 
raising the pressure in the Space between two 
adjacent vanes 64 as the Space approaches the 
outlet so as to prevent pulsations in the dis 
charge of the air or gas in the manner described 
in connection. With Figure of the drawings. By 
this design. the air flow is doubled. 

In the double-acting rotary blower structure 
shown in Figure 6 of the drawings the rotor 5 
is preSSure balanced and the bearing load of this 
rotating rotor is Subsequently caused only by the 
Weight of the rotor 5. 

it Will be understood that the invention is not 
to be limited to the Specific construction or ar 
rangement of parts shown, but that they may 
be widely modified within the invention defined 
by the claims. 
What is claimed is: 
1. In a rotary blower, a casing having inlet and 

outlet openings therein, a rotary impeller rotat 
able in said casing, a plurality of radial vanes 
carried by said impeller and circumferentially 
spaced about the impeller to form gas-containing 
Spaces within the housing which Open to the inlet 
and outlet openings as the impeller rotates, an 
abutment rotor rotatably mounted in Said Casing 
and provided with at least one vane receiving 
recess to receive the impeller wanes Successively 
to cut off communication between said inlet and 
outlet openings, said casing having an opening 
therein opening tangentially in the direction of 
rotation of the rotor into the interior of the cas 
ing at a point which is intermediate one of the 
impeller wanes as it approaches Said Outlet and 
the next successive impeller vane, whereby there 
is always at least one vane between said opening 
and the blower inlet and at least one vane between 
Said opening and the blower outlet, Said Casing 
having a paSSageWay formed therein having an 
inlet opening approximately at the casing outlet 
and communicating with said opening in the cas 
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ing to permit gas under discharge pressure to flow 
back into the gas-containing space between said 
tWo impeller Vanes. 

2. In a rotary blower, a casing having inlet and 
outlet openings therein, a rotary impeller rotat 
able in said casing, a plurality of radial vanes 
carried by said impeller and circumferentially 
spaced about the impeller, an abutment rotor 
rotatably mounted in Said casing and provided 
with at least one Vane receiving recess to receive 
said impeller vanes successively, said radial im 
peller vanes being substantially T-shaped in cross 
Section and comprising thin light body portions 
having their bases attached to the impeller with 

5 their heads at their outer ends, the ends of the 
head of Said T-shaped Vanes comprising flat 
Straight end portions SubStantially parallel. With 
the Sides of the body portions of the Vanes, Said 
Vane receiving recesses in Said abutment rotor 
having Straight tapering sides converging as they 
extend towards the axis of the abutment rotor 
and having flat Straight Surfaces at the inner 
ends of Said receSSes of an area, Substantially equal 
to the outer Surface area of the heads of the 
t-shaped vanes, Said straight tapering sides ter 
minating in Straight portions which extend Sub 
Stantially at right angles to the flat straight inner 
end Surfaces and connect the tapering sides to 
the flat inner end Surfaces, Said straight right 
angled portions being Substantially equal in 
length to the thickness of the heads of the T 
shaped vanes. 

3. In a rotary blower, a casing having inlet and 
Outlet openings therein, a rotary impeller rotat 
able in said casing, a plurality of radial vanes 
carried by Said impeller and circumferentially 
Spaced about the impeller, an abutment rotor 
rotatably mounted in said casing and provided 
With at least one Waihe receiving recess to receive 
Said impeller vanes Successively, said radial im 
peller vanes being Substantially T-shaped in cross 
Section and comprising thin light body portions 
having their bases attached to the impeller with 
their heads at their outer ends, the ends of the 
heads of Said i-shaped vanes comprising flat 
Straight end portions Substantially parallel with 
the Sides of the body portions of the vanes, said 
vane receiving recesses in Said abutment rotor 
having Straight tapering sides converging as they 
extend towards the axis of the abutment rotor 
and having flat Straight Surfaces at the inner 
ends of Said receSSes of an area. Substantially 
equal to the Outer Surface area of the heads of the 
T-shaped vanes, said Straight tapering sides ter 
minating in Straight portions which extend sub 
stantially at right angles to the flat straight inner 
end Surfaces and connect the tapering sides to the 
flat inner end Surfaces, Said straight right angled 
portions being Substantially equal in length to the 
thickness of the heads of the T-shaped vanes, 
Said abutment rotor being of Smaller diameter 
than Said impeller, means for rotating said im 
peller, means for rotating said abutment rotor at 
a greater Speed of rotation than the speed of rota 
tion of Said impeller, the number of vanes carried 
by Said impeller always being in excess of the 
number of recesses in said abutment rotor. 

4. A rotary blower as claimed in claim 2 includ 
ing means for rotating Said rotary impeller and 
abutment rotor in predetermined relationship to 
each other Whereby the ends of the heads of said 
T-shaped vanes Will always make sharp line-to 
line Seal make and break contact with the point 
of junction of the straight and tapering portions 
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of the sides of the recesses in the abutment rotor. 
5. In a rotary blower, a casing having inlet and 

outlet openings therein, a rotary impeller rotat 
able in said casing, a plurality of radial Yanes 
carried by Said impeller and circumferentially 
spaced about the impeller to form gas containing 
Spaces Within the housing which Open to, the inlet 
and outlet openings as the impeller rotates, an 
abutment rotor rotatably mounted in said Casing 
and provided With at leaSt One yarae receiving 
receSS to receive the impeller vanes...Successively 
to cut off connunication between Saidinet and 
Outlet Openings, Said casing having an opening 
therein Opening tangentially in the direction of 
l'Otation into the interior of the casing: at a point 
Which is interinediate one of the impeller vanes 
as it approaches Said. Outlet and the next Succes 
Sive impeller Vane whereby there is always at least 
one Vane between Said opening and the blower 
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inlet and at least one vane between said opening 20 
and the blower outlet, and conduit means having 
inlet communication with the outlet opening of 

8 
the blower and communicating with said tangen 
tial opening in the casing to permit gas under 
discharge pressure to flow back into the gas 
containing Space between said two impeller vanes. 

HELLMUTH WALTER. 
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