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- whereby the rotors tend automatically to center
themselves between the casing heads. My in-
vention not only avoids heavy metal-to-metal
contact between the rotors and the relatively

40 fixed casing heads, but actually effects a highly

45.

~ assembly including a portion of the casing; Fig.
3 being a fragmentary sectional view on the line

50
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This 1nvent10n rela,tes to 1mprovements in ro-

tary pumps and motors, and while not restricted
to rotary motors and pumps of any particular

type, the invention has an application of partic-
‘ular value to pumps, motors or compressors of

the gear and vane type

A principal object of the invention is to pro-
vide novel and effective means for centering the

rotor or rotors of mechanisms of the stated char-
acter transversely between the side walls or
heads of the casing and for efficiently lubricat-

ing the contiguous surfaces of said rotors a:nd-

side walls.

In rotary mechanisms of the type lnvolved a- '
certain amount of tolerance between the rotors

and the heads or side walls of the casing is es-
sential. ‘This tolerance almost inevitably re-

sults in a drifting of the rotor or rotors one way
or the other, eliminating the clearance at one

end of the rotor and causing a metal-to-metal
contact at that end between the rotor and the
head. The increased clearance at the other end

of the rotor then admits fluid under pressure
which acts to cause the rotor to bear heavily

against the contacted head. This causes severe
wear in the mechanism and a considerable loss
in efiiciency. Furthermore, the sharp leading
edges of the teeth or vanes moving in close prox-
imity to the surfaces of the casing tend to shear

off the protective film of liquid or lubricant from

the wall surface, thereby exposing the said sur-

tace to direct centect with the ends of the rotor
- with resultant heavy wear. -
By the present invention, these undemra,ble :

tendencies are eliminated and means is provided

efficient lubrication of the ends of the rotors

which materially increases the durability and ef—_
- ficiency of operation of the mechanism. = |
~ In the attached drawing I have illustrated a
gear pump representing one embodiment of my

invention, Figure 1 showing the pump in trans-
verse section; Fig. 2 being a view of the rotor

3--—3, Fig, 1, and Fig. 4 being a view similar to

- Hlig. 3 but 111ustre,tmg a modlﬁce,tmn mthm the
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scope of the invention.

- With reference to the drawmg, the Illustrated

| embodlment of my invention comprises the usual
casing | having an intake port 2 and a discharge

(Cl 103—-126)

port 3, these ports in the present instance be—
ing aligned between the gear rotors 4 and 5 which
rotate in the directions indicated by the arrows.
The rotors are mounted on parallel shafts 6 and
i and are splined to these shafts, as illustrated, 5
so as to be free for axial adjustment on the
shafts. As illusirated in Fig. 2, the shafts are
journaled in the heads 8 and 9 of the casing I,
and these heads fit closely against the ends of
the rotors. The construction and operation of 1g
this type of mechamsm are well understood in
~the art and require no further description.

. In accordance with my invention and as a pre-
ferred embodiment thereof, I chamfer the ends
of the rotor teeth at the leading edges, as indi- 15
cated in Fig. 1 by the shaded areas and by the
reference numeral 11, and in the present in-
stance these chamfers extend continuously from
the outer ends of the teeth to the shafts. As
more clearly shown in Fig. 3, the chamfers (1 oo

form between the heads and the ends of the
rotors at the leading edges of the teeth wedge-

- shaped recesses 12. Rotation of the rotors and
the resulting relative motion between the rotors
and the adjacent heads causes wedges of the fluid 25
within the casing to form between the ends of the
rotors and the casing heads, and these wedges

- exert pressures tending to prevent actual rubbing

- contact between the rotors and the casing. The
pressure of the fluid wedges in the present in- 3o
stance is directed against the rotors over the
entire dimension of the rotors between their inner
peripheries and the outer ends of the teeth. The
chamfers preferably are of uniform size and
shape, and since the fluid pressure conditions are 35
normally the same at both ends of the rotor, the

transverse pressures of the fuid wedges at. the
opposite ends of the rotors are normally of the
same magnitude. 'The wedges, therefore, have an

‘exact centering action upon the axially movable 40
rotors. precluding heavy frictional contact be-

tween the rotors and the heads of the casing. At
the same time, the fluid thus forced between the
rofors and the heads has a hlghly de51rab1e lubrl— |

eetmg effect. AR

By prewdmg the chemfers et the Ieadmg edges
of the rotor teeth, I take advantage of the hy-
draulic action resulting from the direct exposure
of the wedge-shaped openings produced by the
chamfers to the fluid within the casing. In ef- 50
fect, I thus obtain a. direct hydraulic balance of

~ the rotor which tends to center the latter be~
tween the heads of the ea,smg - Also thiS hy-; |
~draulic balance leaves the rotor free from any |
unbalanced forces tending to neutralize the cen~ 55
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| termg action cf the ﬂmd Wedges formed between :
- the ends of the rotors and the casing heads and
of the Iubricating action. of those portlons of the

heads.

fluid body which through the medium of the said

chamfers are 1ntroduced between. the opposed
‘surfaces of the ends of the rotors and the said
In this respect it will be noted: that in

o - the absence of chamfers such as I have prowded

~ .in accordance with my invention, the square and
relatively sharp leading edges of the teeth have
& shearing action with the contiguous surfaces of -
the casing heads which not only tends to prevent
- entrance of fluid between the rotcrs and the
© heads but also to cut away or remove any fuid
that may lie between these surfaces, whereby the -
- surfaces are exposed for direct metal- to-metel_'
 contact Wlth the rotors, Whlch necesse.rlly results_
. in heavy frictional wear. = .
.7 While, therefore, it is hlghly demr&ble to pro- _-

vide the cha,mfers at the leading edges of the
it will be- understood that the in--

90
" rotor teeth

N 25

w30

e ;-ventlon is not limited to this partlculer arrange-
“ ment, since some of the advantages of the in-
-ventlon may be obtained, for example, by limit-
ing the wedge-shaped recesses between the heads
~and the ends of the rotors to the body of the |
.. rotors 1rrespect1ve of the teeth. As previously tolerances without undue clearance losses by rea-

.- .stated, however, I prefer to so form these wedge- -
| .._-.ehe,ped recesses that they embrace not only the

body portion of the rotors but also the lee,dlng

-~ . edges of the teeth

B 35

50

- wedges.

~ In the case of hqmd pumps end motors the"__ |
| 'centermg and lubrrce,tmg action is due prlmerlly |

 to the effect of the liquid wedges as described
. ahove |
-.'compressore and vacuum pumps, since the lubri-

‘cating oils may be utilized to form the actuating
It is also eppe,rent that in certain types_-' |
of 1oter:sr blower, the fluid Wedge produced by ac-

tion of the rotor on the gas within -the casing
“may exert sufficient pressure-to maintain. the de-
~ sired relation between blower and casing. The
invention is- apphceble in prmolple to rotary
“mechanisms of many types, and there is to be_'--

‘The prmclple is- equelly applicable to

no limitation in this respect.

- "While I have illustrated the ohemfered por--
{tlons as embracing - subste,ntlally half the width
~ of the rotor teeth and as extending the full ra-
o '_dla,l dimension of the rotors, it will be understood i
that the dimensions of the chamfers and their
| '_:;e,ngulanty may be varied without departure from -

. the invention, as also may their length and ar-

- rangement on the rotors.
" is  desirable to apply the chemfer to all of the
teeth of the rotor as illustrated, the 1nventlcn
_is not limited to this arrangement, |
. In Flg 4 of the drawing, I have 111ustreted a
| conetructron wherein the fluid wedge effect is
obtelned by Wedge shaped recesses. formed in the
casing heads adjoining the ends of the rotcr”.
' rather than in the rotors themselves. |
 stance, the rotor tooth is designated by the ref-

| erence numeral 4a, the head 8a of the casing be-
ing provided with a tapered recess (2q, as illus-
trated. In- th1s instance, however, the position
~ of the recess with respect to the direction of
: '.}movement of the rotor is reversed Normally,

o 55

i 60

| - "these recesses are ﬁlled with fluid, end the drag

e 700

recess tends. to concentrate the contained fluid-

"~ in the small end of the recess, with the resulting

. desirable action upon the rotor described above.

It will be noted that this arrangement also tends.
to introduce a film of fluid from the wedge-like
recesees between the ends of the rotor and the- -

In th:ts in-

ect of the contlgucns rotor moving past the

2 022 610

J— e

_.oontlguous surface of the casmg head Wlth the B
attendant desirable lubricating effect. The Te-
‘cesses 12a may be disposed as deemed necessary-“_j

_in the heads to obtain the desired effect, and may
be of veuous dlmensmne and- reletlve arrange-'_]ﬁ

ment

the rotors and the casing. By reason of the bal-
ancing and centering effect of the device, what- -

tween the two ends.

heavy losses that otherwise would occur,
cusly, my invention permits con:ndere,bly wider .

son of the fact that assurance is had that the

vided between the ends of the rotors and the re- 30 i
spectwe ad;|01n1ng heads. - - - L

"While I have descrzbed my 1nvent1011 by Way

~ 'One hlghly de51ra.b1e result of my mventlon is |
. the fact that it renders unnecessary close ma- -
chining of the parts to avoid clearance between

w0

ever clearance exists between the casing heads =~
and the ends of the rotor is-divided equally be-

It has been definitely es- =~
‘tablished that separate clearance spaces of given 15
-amounts cause considerably smaller losses than =
" would a single clearance at one end of the rotor
. correepondlng in width to the sum of the two o
distributed clearances mentloned In the ab- =
" sence of means for balancing and centering the2o
rotor between the heads, it is necessary by rea- -
son of the tendency of the rotor to contact one
~ or other of the heads to machine the. parts to-
~relatively close tolerances in order to ELVOld the
Obvi- 25. R

" total clearance will be: substantially equally di- -

~of illustration in conjunction with a gear pump, :-
it will be underm,ood as prevmusly set forth, that

the invention is equally applicable to pumps of 35

the vane type and to rotary motors, and, in fact,

“to any mechanism of this general character -

Furthermore while it

| cloee];szr posrtloned casmg heads

wherein rotors of any sort are conﬁned between

I claim: - e
1. In mechamsm of the stated character the -

| combmetmn with a rotor he,vmg at least one pe-: -
ripheral extension; a casing embracing said ro- - :§

“tor and extension and including spaced heads ad-

~ jacent the axial ends of said rotor and extension; ¢5°
- a shaft within said casing and extending between
the spaced heads; means for connecting said rotor
‘and shaft to permit limited axial movement of

said rotor and. extensmn on said shaft. toward

to maintain said rotor end extensmn m centered

| poeltlon between the heads. S
2. In mechanism of the stated cherecter the PO
~combination with a rotor having at least one pe- 35;_ R

ripheral extensmn a casing embracing said rotor

“tor and shaft to permlt limited axial movement -

" of said rotor and extension on said shaft toward

ahd from the adjacent heads, the amel ends of

~ said rotor and extens1on having beveled areas =~
formmg Wlth the adJecent hea.ds, tapered reoesses 75_;;._ A

and from the adjacent heads; the adjacent sur- 50 -~
faces of said heads and the ends of the rotor and =~
 extension, being constructed to provide -between -
the heads and the rotor and extension, umformly o
at each end of said rotor and exteneron a wedge- = .
shaped recess open for free access thereto of the 55 . -
fluid confined within the casing, said recesses be- - = -
ing arranged so that said fluid is forced by move-
‘ment of the rotor and extension into the attenu- -~
“ant ends of the recesses to thereby produce fluid
‘wedges exerting continuous pressure between the 30;
" heads and the ends of the rotor and extension =

‘and extension and including spaced heads adja- =L
© cent the axial ends of said rotor and extension; a
“shaft within said casing and extending. between SR
the-spaced heads; means for connecting said ro- 70,;_-_; T
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open for free access thereto of the fluld confined

within the casing and arranged with respect to
~ the direction of rotation of the rotor so that said

fluid 1s forced by rotation of said rotor and exten-
sion into the attenuant ends of the recesses to
thereby produce fluid wedges exerting continuous
pressure between the heads and the ends of the

rotor and extension to maintain said rotor and
- extension in centered position between the heads.

3. In mechanism of the stated character, the

combination with a rotor having at least one pe~
ripheral extension rigidly fixed against axial -
movement with respect to sald rotor; a casing

embracing said rotor and extension and includ-
ing spaced heads adjacent the axial ends of said
rotor and extension; a shaft within said casing

‘and extending between the spaced heads; means

for connecting said rotor and shaft to permit
axial movement of said rotor on said shaft to-
ward and from the adjacent heads; the leading
edge of said extension at each end thereof being
chamfered to provide wedge shaped recesses be-
tween the ends of the extension and the heads,

said recesses being adapted when the rotor is
actuated, to form with the fluid confined within
the casing fluid wedges exerting continuous pres-

sure between the heads and the ends of the ex-

tension to maintain the rotor and extension is

centered position between the heads.

4. In mechanism of the stated chera,cter the
combination with a rotor; a casing embracing
said rotor and including spaced heads adjacent
the axial ends of said rotor; a shaft within said
casing and extending between the spaced heads;

‘meagns for connecting said rotor and shaft to per-
mit limited axial movement of said rotor on said
shaft toward and from the adjacent heads; the

'3

surf.a,ce of each hea.d adj’acent the axial end of
the rotor having at least one beveled depression

producing between the said surface and the ad-
Jacent rotor end a tapered recess, the said ta-

pered recesses being uniform and the narrow §
ends of said recesses being disposed in the di-

- rection of rotation of said rotor whereby the drag
effect of the contiguous rotor past the recesses

tends to concentrate the fluid confined within the |
casing into the small end of each recess to main- 19
tain the rotor in centered position between the
heads.

5. In mechamsm of the stated eharacter the
combination with a rotor having at least one pe-
ripheral extension; a casing embracing said 15
rotor and extension and including spaced heads
adjacent the axial ends of said rotor and exten-
tion; a shaff within said casing and extending
between the spaced heads; means for connecting
said rotor and shaft to permit limited axial gg
movement of said rotor and extension on said -
shaft toward and from the adjacent heads; the
surface of each head adjacent the axial end of
the rotor and extension having at least one bev-
eled depression producing between the said sur- oj
face and the adjacent rotor and extension end a

tapered recess, the sald tapered recesses being -

uniform and the narrow ends of said recesses be-

ing disposed in the direction of rotation of said

rotor and extension whereby the drag effect of gg
the contiguous rotor and extension past the
recesses tends to concentrate the fluid confined
within the casing into the small end of each re-
cess to maintain the rotor and extenswn in cen-
tered position between the heads. 85
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