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of passages adapted: to allow the discharge of
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My invention. relates to power actuating -

means. ‘ R P

Tt has for its object to provide improved
power actuating means and .more ~particu-
larly an improved motor of the air actuated
type. A further object of my invention is to
provide an improved air motor of the inter-
meshing. rotor type. A still further object

is to provide an improved air motor having

5 spiral toothed intermeshing rotors which per-

mit exhausting the actuating fluid at each
end of the motor.. A:still further object is
to provide an improved arrangement of
fuid conducting passages. A further ob-
is to provide an improved arrangement

exhanust fluid from either side of the motor

casing. It is-to be understood that this mo-

tor is adapted for general use but is especial-

o, ly constructed and so arranged as.to be par--

ticularly useful in a mining machine of a
type adapted -to” be disposable in inverted
positions.. The usual operation of such-a

machine requires that one side or the other
= of the motor be brought adjacent a coal face

of ‘the mine in which it is working. Thus
my “dmproved passage arrangement permits
proper exhaust of the fluid regardless of
which side of the motor is disposed adjacent
the face. A further object is to provide an

improved ‘motor having an improved.. ar-

rangement of operating-elements in order to
obtain the highest maximum efficiency there-
of. Other objects include improved lubri-
cating’ mechanism, rotor construction, and
finid controlling means. These and other ob-
jects and advantages of my invention will
hereinafter more fully appear. .. =
“In the accompanying drawings T:
shown for purposes of illustration one form
which my invention may assume in practice.
“In these drawings,— ' R
Fig: 1 1s ‘a transverse horizontal section

. through the improved motor. -

‘Fig. 2 is a vertical longitudinal section on

line 2—2 of Fig. 1, showing one of the rotors:

in elevation. : B T
. Fig. 3 is a vertical transverse section on
line 3—3 of Fig. 1. ‘

have .
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of the oiling mechanism., . - - .
In the particular embodiment of my.in-
vention illustrated in the present applica-

tion which is a division of my copending ap-

plication, now matured: into Patent No.

1,670,155, patented May 15, 1928, 1. haye
shown a motor housing 8 having . suitably
journaled therein a pair. of longitudinally
extending double helical rotors 9, 10 prefer-
ably meshing as herein on the longitudinal
center line of the machine and housed in
suitable intersecting bores 11,12 formed in
the section 8; the rotors 9, 10, each prefer-
ably having between their oppositely . dis-
posed sets of helical teeth, a spur gear 13
meshing with its fellow. More particularly

it will be observed that each of these rotors

comprises a plurality of oppositely disposed
helical portions 14 on opposite. sides of a
spur gear and that these elements are clamped
together by a plurality of bolts 15 carrying
on their ends clamping rings 16 engaging
opposite shoulders 17 on a shaft 18 to which

one.of the helical tooth sections is keyed. as :

at 19 In this connection attention:is di-
rected to the fact that as viewed:in Fig. 1
the right hand helical section of one rotor. is
keyed to one shaft while the left hand sec-
tion of the other rotor is keyed to the other
shaft, in such manner as to enable identical
rotors to be utilized on the two shafts, the
rotors being simply oppositely mounted on
the different shafts. Tt.will further be noted

that the shafts 18 have reduced portions ad- g;

jacent their shoulders 17 which in turn are

“supported in motor head. members 20, 21
seated in the opposite ends of the casing and

herein having flanges 22 adapted . to. posi-
tion the same relative to the casing, suitable

‘ball bearings 23 preferably being provided

betiveen further reduced portions 24 on the
shaft and the heads. It will also bé noted
that the-heads are. disposed within the ends

.of the motor casing, thus. providing an:ex-

tremely compact motor and . further permit-
ting the assemblage of frame elements of a
mining machine frame directly against-the
motor housing edges. . N

“Operatively -associated - with: the rotors

Fig. 4 is an enlarged fragmentary detail
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above described is improved means for sup-
plying pressure fluid thereto and exhausting
the same therefrom. Actuating fluid is ad-
mitted by a longitudinally extending passage
25 passing through suitable means to the head
21 through suitable packed joints and extend-
ing longitudinally of the center line of the
section 8 beneath the mesh line of the rotors
9 and 10, to a point below the spur gear scec-
tions 18 where it communicates with a plain
upwardly extending motor inlet 26, thus sup-
plying motive fluid to the rotors in such man-
ner as to cause the same and their shafts to
rotate in a well known manner in the opposite
directions indicated by the arrows in Fig. 8.
As shown herein, the exhaust from the rotors
Passes out of the opposite ends thereof into
end exhaust chambers 27 communicating
through baffle chambers 28 with outlets 29
disposed two in a set vertically at the oppo-
site ends of each side of the motorsection§, the
batlles serving to prevent ihe entry of foreign
matter such as coal into the rotor casing when
the rotors draw a vacuum in the casing as
the motor is shut down. Here attention is
also directed to the fact that a longitudinal
passageway 80 is provided above the mesh
line of the rotors connecting the two end ex-
haust chambers. It isto be noted that the ex-
haust passages are formed in the sides of the
motor casing as distinguished from the top
and bottom and the ends thereof for the pur-
pose of keeping the overall height to a mini-
mum,

Here attention is also directed to the con-
trolling mechanism for the fluid pressure
supply which is preferably provided in addi-
tion to another usual valved supply connec-
tion. More particularly, it will be observed
that a hollow tubular throttle valve 31 having
a longitudinally extending slot or aperture 32
therein is journaled in the passage 25 immedi-
ately beneath the motor inlet 26, this throttle
valve 31 being rotatable on a horizontal axis
in such manner that rotation of the same acts
to throttle more or less as desired the supply
of pressure fluid from the passage 95 to the
motor inlet 26. More particularly, it will be
noted that this valve 81 which is preferably
so constructed as to be expanded by the fluid
pressure in such manner as to resist a turning
movement, is provided with a rod 33 extend-
ing in the opposite direction’ from the pas-
sage 25 and through the head 20, and that this
rod is journaled in the bottom of the motor
casing 8 and the head 20 and carries on a pro-
truding end a pinion 84 which is adapted to
mesh with suitable means such as a trans-
versely disposed rack member.

Cooperating with the motor mechanism is
also improved lubricating mechanism there-
for. This mechanism herein comprises a pla-
rality of lubricant chambers 36, 37, formed
in the frame of the motor casing 8 above the
horizontal median plane therect and a ph-
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rality of similar lubricant chambers 88, 3

below that plane. Herein one of these cham-
bers 36 communicates with the bore for the
rotor 9 through a small air passage 40 and
also through a restricted oil discharge 41 lo-
cated adjacent the bottom of the chamber and
controlied by a valve 42 operatively con-
nected, as through a pin 43, with an adjust-
ing screw 44, in turn operable by an adjust-
ing knob 45 disposed in a recess 46 in the side
of the casing 8'substantially midway between
the top and bottom thereof. Thus'it will he
noted that the construction is such that when
the knob 45 is adjusted, the air pressure pass-
ing from the rotor chamber into the chamber
36 and acting on the top of the oil therein
forces the oil out through the aperture 41
and into the rotor chamber into the pressure
fluid in such manner as to lubricate the rotor.
Referring to the chamber 87, it will be noted
that the same is not provided with a valve
but that instead the opening in which the
member 44 would be seated is plugged by the
plug 47 and that similar plugs close the cham-
bers 38, 89, this arising from the fact that the
chamber 37 is only used when that side of
the machine is away from the coal face and
therefore accessible, the plug 47 then closing
the chamber 36, while the chambers 38,39 are
only used under like circumstances when the
motor is turned bottom side up and operating
with the top surface shown 1n Fig. 8 form-
Ing its shoe, all as more fully described in
my copending application. Here it will alco
be noted that these chambers may be filled
through removable two part screcned plug
connections 48, 49, 50 and 51 in both the top
and bottom surfaces of the machine.

Suitable driving gearing is associated
with my improved motor and comprises a
spur gear 52 keyed to one of the rotor shafts
18 and disposed adjacent the head 21 while
a second spur gear 53 is keyed to the other
rotor shaft 18 but disposed a slight distance
from the face of the head 21. A shaft 54 ic
rotatably mounted between or intermediate
the free ends of the rotor shafts 18 as by a
roller bearing 55 disposed at one end while
any suitable bearing could be used for the
other reduced end. Non-rotatably but longi-
tudinally slidably mounted upen the shaft 54
is a spur gear 56 adapted to be alternatively
engaged with the gears 52 and 53 as by any
sultable shipper mechanism adapted fo en-
gage a usual collar 57. Disposed on the op-
posite end of the motor is additional gearing
compriging a pinion 58 meshing with a gear
59 leyoed to a shatt 60 rotatably supported at
its opposite ends in bearings 61 and 62 cap-
ried respectively by spaced supports 63 and
64 forming a part of head 20. The gear b
is disposed between said supporting portions.
A pinion 65 is formed on the outer end of the
shaft 60 and adapted to be suitably driven
upon rotation of the rotors,
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‘While I.have in:this-application -specifi-
-cally deseribed one form which my invention
‘may:assume in practice; it will be understood
" ‘that this form. of the:same is-shown for pur-
6 -poses ‘of illustration -and: that the invention

Jmay  be modified -and embodied in: various

other forms without-departing from-its.spirit

worthe-scope of the appended claims.
What T claim-as new and desire toisecure
‘30 by Letters Patent is:
1. In a pressure fluid
‘intermeshing rotors rotatable on parallel

-axes, each of -said rotors comprising:a shaft

- ’having a central portion of larger: diamseter
36 than theend portionsto form shouldersthere-

-“between,a plurality of spiral toothed sections

rigidly secureéd together and mounted on said
central portion, and:locking plates removably
secured directly to said sections and engaging
'20.:gaid :shoulders ‘for- holding :said rotor -sec-
tiens on said shafts. - o

12, A ‘pressure “fluid motor comprising ‘a
“frame having plane-top and bottom walls,

yertical side walls and-end walls, a pair of said reservoirs being formed in one of the

25 -intermeshing: roters mounted in said:frame
‘with their axes disposed in-a-horizontal plane
“-and ‘their peripheries extending to points
closely adjacent the top and bottom of said
frame and said vertical side walls being dis-

30 -posed :parallel to'the rotor axes, the height

oh
of said frame ‘being ‘only that requisite for
the power producing elements, exhaust pas-
sages formed in the sides of said frame adja-
cent each end of the. rotors and opening

485 directly to atmosphere through the vertical

side walls of said frame wholly within the

vertical limits of the latter, and rotor lubri-
- cating means including a lubricating reser-
~voir formed in the sides of said frame be-
44D tween said exhaust passages. :

8. In a pressure fluid motor, a casing hav-
ing parallel plane top and bottom surfaces
upon either of which: the motor may be sup-

ported - during operation, a pair of intermesh-.
#45 1ng rotors mounted in said casing with their

axes disposed in the same horizontal plane,

the overall height of said motor being only -

that requisite for the power producing ele-
 ments and vertical side walls-arranged par-
10 gllel to the rotor axes, and reversely curved
; exhaust passages constituting a trap for solid
" particles, said passages being formed in the
side walls of sa1d casing. .
4. In a pressure fluid motor, 4 plurality of

465 intermeshing rotors with their axes disposed

in a common horizontal plane, a motor cas-
ing enclosing said rotors whose height is
substantially equal to the diameter of one
of said rotors plus twice the required thick-

%80 ness of the motor casing, the height of said

motor casing being substantially -only that
requisite to the power producing function of
the motor, a plurality of lubricant reservoirs
one of which is disposed in one of the side

85 walls and another of which is formed in the

nmotor, a phlrdlity of-

opposite side wall, each of said: reservoirs
-communicating with the rotor chambers by a

plurality of ports, and a transposable valve

to cooperate with one of said openings in the
lubricant chamber formed in the side of said
motor casing which is:accessible, said valve
being ‘adapted to cooperate with one of the

70

openings of another lubricant chamber when

the other side of the motor casing is accessible.

5. In a pressure fluid motor having an in- ¢

vertible casing presenting parallel plane top
and bottom surfaces upon either of which the
motor may be supported during operation,
the height of the motor being only that neces-

sary for its power producing function, a i

pair. of intermeshing rotors housed in said

chamber whose peripheries extend to points:

closely ~adjacent said ' plane surfaces "and
means for supplying lubricant to said rotor

chambers in either position of.the motor com-
‘prising a plarality of - lubricant reservoirs

each having & plurality. 6f openings: com-
municating with the rotor chambers one of

side walls 0 as to supply lubricant thereto
whien the motor is resting on one of said plane
surfaces, and another lubricant -reservoir
formed in one of said side walls which may
be employed for supplying lubricant to: the
motor when the same is supported on the
other of said plane surfaces. :

6. A pressure fluid motor comprising an

‘invertible casing-having-parallel plane top

and’ bottom. surfaces upon either: of which

‘the motor may be supported during operation

and means for lubricating said motor com-
prising'a plurality of lubricantreseryoirs dis-
posed in each of the opposite side walls of the

‘casing and within the vertical limits of said

plane surfaces, one of said reservoirs on each
side having means for supplying lubricant to
the motor when the latter 1s supported on one
of caid plane surfaces, and a second reservoir
on that side ‘having ‘means for supplying
Jubricant to the motor when it is supported
on'the other of said plane surfaces. '
7.'In" a machine, a pressure fluid motor
comprising a casing and intermeshing rotors
disposed therein in the.samehorizontal plane,
the height of said machine being only that
requisite for said rotors and the Fvalls of
said casing, said casing having an inlet-con-
nection at one end of the motor and an inlet
passage extending longitudinally of the cas-
ing and disposed in the space between said

- rotors on.one side of the mesh line, said inlet

passage also. having an . angled portion
through. which fluid is supplied directly to
the rotors, a throttle valve in said inlet pas-
sage adjacentsaid angled portion, and a valve
operating member mounted in the casing
in the space between the rotors -at the.same
side of said mesh line and: arranged wholly
within. the vertical limits of:the metor. cas-

‘95

*300

305

110

115

120

130



10

15

.20

25

30

35

040

45

<
D

6C

65

4

ing and extending to the other end of the
motor. »

8. In a machine, a pressure fluid motor
constructed according to claim 7 wherein said
valve operating element is in axial alinement
with said longitudinally extending passage
and operable from the end of said casing.

9. In a machine, a pressure fluid motor
comprising a casing having substantially
plane unbreken top and bottom walls, inter-
meshing rotors disposed in said casing in the
same horizontal plane, the height of said
machine being substantially equal to the
outer diameter of one of said rotors plus
twice the rvequired thickness of the motor
ensing, said casing having an inlet connec-
tion at oe end of the motor, & passage ex-
tending longitudinaily of the casing from
said connection and disposed in the space
between said rotors at one side of the mesh
line, 2 port leading {rom said passage to the
mesh Iine of said rotors located centrally of
the rotors, and means arranged entirely with-
in the vertical limits of sald moter casing
for controlling fiuid flow to said motor in-
cluding a valve in said passage adjacent said
port, and a valve operating rod extending
through said casing to one end thereof anrd
mounted in the space between said rotors.

10. In a machine, a pressure fluid motor
constructed according to claim 9, wherein
said longitudinally extending passage and
said valve operating rod are located between
parallel pilanes determined respectively by
the azes of said rotors and by common tan-
gents to said rotors at one side of said axes.

11. In a machine, a pressure fluid motor
comprising a casing having a pair of inter-
meshing rotors disposed therein and vertical
side walls arranged parailel to the rotor axes,
the height of said machine being only that
requisite for the rotors and top and bottom
walls of the casing, and exhaust passages
formed in the side walls of said casing and
opening directly to atmosphere throngh said
side walls, said exhaust passages heing
formed to constitute return bends to form a
trap in each exhaust passage.

12. In a motor, an invertible low compact
motor frame presenting parallel plane top
and bottom surfaces upon which the frame is
adapted to be selectively supported during
its operation, the height of said motor fram
being only that requisite for the power pro-
ducing elements of the motor, said frame hav-
ing parallel overlapping bores intersecting
at the longitudinal vertical center of the mo-
tor, and motor exhaust chambers at the ends
of said bores, parallel intermeshing toothed
rotors arranged in said bhores, means for sup-
plying fluid to said motor to act on the teeth
of said rotors comprising an inlet connection
at the end of said frame and a passage ex-
tending longitudinally through said frame ¢o
the central portion of the rotors, and exhaust

1,886,249

passages leading from said exhaust chambers
to the atmosphere including passages extend-
ing laterally from said rotor chambers en
both sides of the frame and epening through

the sides of said frame, said supply and ex- "

haust passages being so arranged within the
vertical limits of said frame that the latter
may be supported in either of its inverted
positions while permitting supply of fluid to
said motor-and free exhaust from the sides of
said motor.

13. In a motor, the construction specified
in claim 12 wherein there is further provided
lubricating means for the rotors including
lubricant reservoir means, and means for con-
ducting lubricant therefrom to said rotors
operative irrespective of the position in
which said motor is supported.

14. In a pressure fluid motor, a plurality
of intermeshing rotors rotatable on. parallel
axes, each of said rotors comprising a shaft
having a central portion of larger diameter
than the end portions to form shoulders
thorebetween, a plurality of rotor sections
mounted on said central portion, and lock-
ing elements removably secured divectly to
said rotor sections and engaging said shoul-
ders for holding said rotor secfions on said
shafts.

In testimony whereof I affix my signature.

MORRIS P. HOLMES.
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