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UNITED STATES

PATENT

§ CHAERLES L. RAGOT, OF NEW YORK, N. Y., AND LOUIS ¥. RACGOT, OF MILFORD, PENN-
; SYLVA.LTTA ASSIGNORS TO RAGOT MOTOR CORPORATION,; A CORPORATION OF NEW
YOREK.

PORTABLE DRILL

AT'I‘\‘I'C TJ"A(“'FT"”{\TJ;«_.

ADph“?t-oL filed July 26,

T'o all whom it may concern:

Be it known that we, Crarnes L. Ragor,

a citizen of the United btatu, and a resident

of Kingsbridge, New York city, in the
5 county of New York and State of New
York, and Louts ¥. Racor, also a citizen of
the United States, and a resident of Milford,
in the county-of Pike and State of Pennsyl-
vania, have mvented certain new and useful
Improvements in Portable Drilling Ma-
chines; of which the following is a specifica-
tion.

This invention. is an implo red portable
drilling machine of that type in which a
fluid operatvcl motor is employed for im-
paumo rotation to the drill or other tool
and with which the tool may be fed endmse
in vespect to the work:

Our invention resides primarily in the
22 construction and arrangement of the tool ro-
tating and feeding means. The main. ob-
ject of our invention is to arrarige the oper-
ating mechanism co-axia] with the tool and
with all important moving as well as sta-
honmy parts. both. concentric with the axis
and: evenly balanced in all operating posi-
tions. As one important feature of our n-
vention, we provide a motor having a plu-
rality of rigidly connected motive fuid cyl-
39 inders 1adlally arranged in respect to the

axis of the tool and rotatable about said axis

with a feeding means arranged co-axial with
and pm]ecmno through the center of the
motor Wherebv symmetry and balance are
maintained and the over all length is re-

duced to the minimum. As a further im-

portant feature, we provide an axially dis-
- posed stationary motive fluid distributor

which is so designed, when constructed, that
b 1t serves as-a housmn for or receives a part
of “the: drill feeﬂmo mechanism which is
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preferably a feed screw projeeting through ..

the motor. The location of said tubular
member in. relation to the cylinder bases is
such. that a very small dead space is ob-
tained, adding to the efficiency of tlie motor.
As a further mmortaut feature we provide
a mfmu(ﬂly controlle@ rotatable sleeve en-
cireling: the: distributor, by means of whicly
the spem{ and" dlrectlon of ‘rotation of- the
motor’ may be: controlled, Tn: its: preferred
embodiment, speed reducing gearing-is em-
ployed: between the:rotor: of thie motor and
the deill socket oud:in our improved con-
- struetion: thit gearing asswell. ag the: thrust.
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ball bearings, the feed screw mechanism,

“and the drill e]ecmr are concentrically ar-

ranged in respect to the rotor. Although
our anrovcd motor is paltlculaxly doswned
foruse in and as a part of a portable drill-
ing machine, yet it involves certain impor-
Fant features of construction usetul in con-
nection with other rotary motors of the
same general type. Preferably the motor
has a pair of axially spaced radially. ar-

ranged cylinders, the two pistons of ecach
pair r of parallel cylinders being connected by
a roller carrying spindle
claimed in our prior Patént 1,302,709 issued
May 6th, 1919. A an 1mpc>1tant feature of
our present construction, each spindle car-
ries not only the central 1011e1 which en-
gages with an inwardly facing track but also
carries two auxsiliary rollers , One at each end
for engagement with a paur of stationary
OU.B'W@ldlY facing tracks located on either
side of the rotor and constituting means for
preventing any piston reciprocation except
when accompanied by a comespondlno rota-
tion of the rotor. ‘Tach cylinder 18 pro-
vided W1th diametrically opposed longitudi-
nally extending slots through which the cor-
*espondmn yoller spindle extends, said slots
also serving to permlt of a freer lubrication
of the pistons.

Our improved construction also embodies

arious other features of importance, useful
elther in connection with motors of the same
general type or as important featuves of
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drilling or other portable tool operating
mﬁchmes, and which will be pointed out
more paltlculmly in connection with a de-
tailed description of one form which our in-
Vemmn mw assumn

s toow m h

tion of the me ot or 1n
e-line 6—6 of Fig-

wre 5. the : serew 1110011&1115,;1 being
2l frony Lhe center.” : ‘
Tn the specific form illustrated, the ap-

par:

three superposed vighidly conaeciﬂd eas-
ectiozis, IQR lL and 12,7 The upper cas-
section 101
coneentiie projectis

or hoss 12, to which is

as (115010 sed and-

20 UPWEL ('h' extending
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atus includes a portable easing made up
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rigidly sccured flange 14 of tubular mcmbef
15 extending co-axially into and substau-

tially throuo}l the casing and serving both
as a motive ﬂuld chstrlbutor and asg a casing
for chamber for the fee ding mechanism as
will be descrlbed more in detad later.

The casing section 10 is also provided with .

two dmmetrlcally opposed threaded sockets,
16 and 17, adapted to receive supportlno or
operating handles.
with'a hole 18 communicating-with the in-

" terior of the: casing, access to “which 1 may be

-
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effectéd by unscrewing the blind or aeaa.

handle” (not shown) in “order to dram or re-

plenish the lubricant within the- casing.
‘Socket 17 constitutes a part of the motive-
- fluid supply passages and is adapted to Te-

ceive a similar hole through which Il]Othb
fluid is supplied to. feed the. motor.
The. opposite or lower casing section 12
is illustrated as provided here a defending
projection or hub 19, concentric therewith,

serving as a guide or bearing for the ro--

tamble spmale 20 having & socket 21 and
i its upper or inner end a slot™ 22, shown

. in’its narrowest dlmenswn in this Vlew, said

pit)
o

40

slot being adapted to receive the tang of the:

drill or. other tools A separate bearing

sleeve 23 may be, and preferably is employed'
and packing: nut 24 retains packing 25 to:

exclude foreign matter fmd wtmn the - oil

in the casing.

 Within the cusing ‘md rot‘ltably mountcd

on the tubular member 15 is a rotor illus--
“trated as including a central sleeve or hub
portion 26, and a plurality of radially dis-

posed r'yhndurs 27 arranged in two rows or
sets and-rigidly connected thereto.
are .the same number of cylinders in each
row and each cylinder of one row is

. parallel with a-corresponding thndel of

“the other row.
_pistons 28, the pistons of adjacent parallel.
cylinders belntr connected by a spindle 29.
“Tach spindle ¢ extends diametrically through
“both cylinders, thers being provided oppo-.

43

-30.for this purpose in each cylinder:

Within the cylinders: are

sitely: disposed. 1on01tud1nallv extending slots

- gpindle- between the two cylinders carries a

60 .

roller 31 preferably mouited on ball bear-
ings 32 and each spindle at each.end carries

an aunhary roller 33 which is prefemb]y of

“somewhat smaller diameéter.

55:

80,

‘engage.

The casing of the motor has three: tracks
or annular guides with which these rollers

inders. ~ The number - of reciprocations or
strokes per revolution as well as the length
and character-of said -strokes may be con-

- trolled by the sh'lpe and size of the annular.
2 tracks or guides.

“As shown, these are ellipti-
cal and co-axial with the rotor so that each

piston ‘is -caused to make -four complete.

-tive fluid opers

Socket 16 is provided .

“There
arranged

exhaust port.
serves as a motive: fluid distributor to all of-
As shown, it has four longi-
tudinal passages: grouped: into: two. diamet=

Each, -cons’ututmg: oatlet passages. Iither set may

‘These tracks are so ghaped that as -
the rotor turns about its axis, the pistons are
‘caused to veciprocate in their respective cyl-

‘multa ner"ssm

173046

qtlokes dauno each rotﬂtlon o:[ the rotor.

‘Thus for a comprecsed air, steam, or water
motor or two stroke cycle mternal combus—',
‘tion éngine, each piston gives two ‘power
stroles  per revolution, wn11e for -a - four
stroke cycle engine, each piston gives a sin- -

gle power r~t10ke per revolutlon “The mo-

ates at the inner ends of the.
pistons as will be later described and there--
fore the cuter or larger track; that is,the one -
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facing inwardly is The most liable" to wear. -
1'pfexaolv there is. prov1ded a main track

or guide 34 formed
hardened steel clamped in place between the

two motor casing sections ‘10 and ‘11 which"

latter may be of a,lununum or other light
material.

as a separate piece of - -

80

'lhe Innér surface of th1s track i 15
elliptical as shown- parmculfu'ly in Figure 3.

and the rollers 31 are maintained constantly. :

in‘engagement therewith. "The upper casing
section 10.is provided with an inwardly ex-
tendlné rim presenting an elliptical periph-

eral surface serving ‘LS a track 35 fortheroll- -

ers 33 ‘at one end of-each spmdle 29- while -
the casing section 11 has an inwardly ex-

50 -

tending’ ﬂ‘moc 36 pre%ntm«r an elliptical pe- -

ripher ol surface constituting. a track 37 for

the rollers 33 at the other: end of the spindles.

29. ~The -elliptical tracks 35 and ‘87 are of -

such shape and size in respect to the ellip-
tical track 33 that the pistons are positively

guided in and-out as the rotor turns, all
lost motion or- pounding is preven’ccd and
all of the rollers held at all times in proper
“working ‘engagement. with  their- respective

tracks; ‘11though a clearance ~may . be pro-

100

‘vided so that while the motor is in operation -

only the rollers 31 will be in enﬂafremenf o

wit h their track 34. -

Bach' cylmder, at its inner. end has a po1t
38 gervIng alterna,tely a8
" The “tubular  member 15

the .cylinders:

195
an=inlet. and an: -

rically opposed sets 39 and 40; one set con—
utltutmo supply passages and ‘the’ other set:

serve as inlet-or outlet passages; according ="

_to the direction in which the motor 1‘evolves
“as-will be explained. Each longitudinal- pas—'
Spair e
~of ports 41 located so that they may come: .
into_ and out of registry with each of- the -

ports 38 of the two sets of cylinders 27.
lonigitudinal passage 39 or-

sage . of -the: two sets. 39-and 40 ‘has

Thus whenever a

120

40 comes into régistry with the ports 38 of
one- eylinder, uhrouoh port 41" of- the dis- -
trlbutm it also comes into registry with the: .

port: 38 of the adjacert’ parallel cylinder 125
throngh the otheriports 41 of the distributor: = - =

=) tha,t_the same cycles-of operation’ hke. :
cof each: pair si-

place. in-the two cylinders
Furt! 1ermore. ag - the " two
longitudinal passages of each  set; ‘are “ar-

150
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ranged 180° apart whenever a passage of-

one of the sets comes into registry. through
its ports 41 with one pair of cylinders, the
opposite passage of the same set will come
into registry with the opposed pair of cylin-
ders and the same step in the cycle of opera-
tions will take place simultaneously at, points
diametrically opposed in ‘espect to the axis
of rotation.

For controlling the LLI'GLUOD. of rotation
and speed of the Tnotor, there is provided an
oscillatory throttle sleeve 42 rotatably
mounted on the distributor 15 above the
rotor sleeve 26 and within the eylindrical
extension 13 of the casing 10. This exten-
sion 13 is provided with an annular supply
passage 43 surrounding throttle sleeve 42
and connecting with live handle socket 17
through comxnummtmo passages 44 and 45,
and an annular outlet passage 46 communi-
cating with the atmosphere through open-
ings 47. Throttle sleeve 42 ig prm'ided with
one pair of diametrically opposed ports 48
registering continuously with ‘mnulal sup-
plv pﬂsnw 43 and a second pair of dia-
metrically opposed ports 49 registering con-
tinuously with annular outlet passage 44,
said ports 48 and 49 being situated 90° apart.

‘The distributor has a set of four radial
openings 50 connecting with the two sets of
101101t11chna1 distributor passages 39 and 40
and in line with annular supply passage 43.
The distributor has also another set-of four
radial openings 51 connecting with the two
sets of 10n01tudmf11 passages 39 and 40 and
in line with annular exhaust passage 46.
The ports 48 are arranged intermediate of
the ports 49 and axially spaced from: them
so that when ports 48 are connecting the
annular supply passage 43 with the pair of
longitudinal passages 39, through radial
openings 50, ports 49 will connect annular
outlet passage 46 with the pair of longi-
tudinal passages 40 through radial passages
51.

In normal operation the metor fluid may
enter from the live handle socket 17 through
the passages 44 and 45 to the annular supplv
chamber 43 and through the ports 48 of the
throttle sleeve and two of the radial open-
ings 50 to the two longitudinegl passages 39.
Ag the rotor twns, the ports 38 of the sev-
ders will come into vegistry with
of the longitudinal passages 39
and thn* each cvhndel will ‘receive motor
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fluid twice during each complete rotation of

the rotor. At the same time, the other two
longitudinal passages 40 will be i 1n open coni-
munication throunh radial openings 51-and
throttle ports 49 to the annular exhaust pas-
sage46 and from the latter to the atmosphere
to openings 47. Thus with each complete

otation of each cylinder it will twice come
mte vegistry with the exhaust passages and

the. motor-flnid may escape. The _ports.

of the distributor and ports 38 of the cyl_m-
ders are made of such size as to give the-de-
sired -duration of intake and duration. of
exhaust, For a non-expansible motive fluid
this might be nearly 90° for each, but with
an expansive fluid any desired cut-off may
be secured. As shown in Figure 3 the port

38 of the cyhnd_el which is in a horizontal
position is not in registry with either of the
two ports 41 of the distributor and the ro-
tor has to votate approximately through an
angle of 8° in either direction in order that
ports 38 and 41 will come into registry. This
has the effect of not only having a pomt of
cut-off at 8° of rotation, but also provides
for a metion through 8° of rotation at the
beginning of the power stroke before ad-
mission of motive fluid is effective.  This is
done in order that the cut-off will be equal
no matter in which direction the rotor ro-
tates.

The throttle sleeve 42 may be oscillated
through approximately 90°, any suitable
mechfunsm being provided for this purpose.
Ag shown, the throttle has an operating han-
dle 52 projecting through a slot 53 in the
flange 13 of the casing section 10. IWhen in
one. extreme 13051t10n, the motive fluid will
enter each cylinder just after it passes the
minor axis of the ellipse when the exhaust
port will open at or about the time the cyl-
inder passes the major axis. By rotating
the throttle sleeve to the opposite hnutlno
position, the meotive fluid will be admitted
to each cylinder at the other side of the
minor axis and rotation in the opposite di-
reetion will be assured. By Lringing the
parts to an intermediate position, as for in-
stance as shown in Figure 2, the ports 48
and 49 will be brouoht out oi registry with
the radial passages 50 and 51 in the distribu-
tor and thus the motive fluid cannot be ad-
mitted to or escape from the latter and the
motor will be at rest. From the intermedi-

. ate or rest position as shown in Figure 2, the

handle may be moved in either dir ection and
the rotor will twrn in the direction toward
which the handle is moved at a speed corre-
sponding to the amount of movement of
said handle.

From the foregoing it will be thought that
the operation of the motor per se will be

sufficiently fnlly under stood although a

more detailed description of the operation
of a somcwhat smul‘u construction will be
found. in our prior Patent 1,302,709 issued
May. 6th, 1919. ‘

Tor tr dnSllllttlll'T motion and power nom
the rotor to the splndle 20, and for sec
the desired relative speeds, we plovlde
planetary. geaving. The lower end 0
of the. yotor is provided with a dri ino pm-
ion. ~As shown, the hub portion ,96 e ex-
tend *d‘ be]ow the lov er end of the st:
vibutor 15 and.is cut to for

70
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- 54 1ntegra1 with the rotor..
" between the two'casing sections 11 and 12 is

- gear 55 in the same transverse plane with’
“ the pinion 54.- The spindle 20 is provided
with a lateral flange or head 56 below the.
" plane of these two gears-and this flange or-

- head ~carries a plﬁra:lit‘y' of 'intermediate

923

10

- casing:
5 these 1ntermed1<mte gearsio rotate about their
-owih ‘axes and travel along the stationary

20

30
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40
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60

an annular ‘member cut to form an internal

gears 57 mounted in any suitable manner,
as-for instance, on bearing pins 58 threaded

-into the head: 36, These intermediate gears’
“57 mesh with both the pinion 54 of the rotor’

and - the stationary internal gear 55 of the
" The rotation of the rotor will cause

gear 55, thereby effecting th,efdesired, posi-

tive rotation of the spindle 20 at the desired

lower speed than that of the rotor.
In:order to-take the end thrust of the tool

a thrust ball bearing is mounted hetieen- Lhe
upper surtace of the tool holder head and -
This 18-

the inner end of the distiibutor 15: 7
shown ag including a pair of race rings 59

‘and 60 disposed ‘within the rotor sleeve 26.
The lower race ring may be carried by the
-~ with the inner end of the drill or tool shank

sleeve 20 and the upper race ring by the dis-
tributor
the rotor sleeve in order, not to make contact
with the latter. =~ -

For feeding the tool 1nto the work, there .

is provided a pair of threaded members nor-
mally housed or contained ‘within the dis-
tributor. . As shown, an inner member con-

5 stituting feed post 61 is disposed entirely
within the distributor and at its inner or-
“lower end has an outwardly extending flange’

62 1igidly secured to the inner end of the
distributor 15 and if desired disposed be-
tween the latter and the thrust bearing race
ring 60. Feed post 61 is externally threaded

S0 that the outer member or sleeve 63 which -

is internally threaded may be screwed on to

the same thereby telescoping it within the
% tubular distributor 15 which, as previously .

noted, constituted a casing for the feed
mechanlsm The outer end ot the feed sleeve
63 may be constructed in any suitable man-

ner for engagement with a stationary sup-

port and may be provided with any suitable

means to facilitate the rotation of said mem-.

ber. As shown, feed sleeve 63 has a pointed

~outer end 64 Whlch may be a separate hard-
ened inserted piece and.js provided with a

suitable handle 65 to’ facﬂltate its rotation.

- With the drill ‘or tool in place against the
-work and feed sleeve 63 screwed out until
- the ‘point 64 engages a stamonary support,.

it will- be noted that the-entire end thrust

‘of the drill or tool is transmitted from the
spindle 20 throtgh the thrust bearing to the

flange 62 of the “feed. post 61 and-from -the

, latter to the feed sleeve 63 and the station-

'65

“ary support (not shown): Thus none of the .
ﬂlrust 15 duectly sustamed by ‘the dlstrlbu~_

ngldly clampedﬂ‘

feed post 61.

“Both race rings should clear’

1 4'?3 046

t01 or the motor casiing, and therefore the

casing and distributor may be made of com- -

paratively light -material,- -although the dis-
-tributor 1tselir should be of such’ material as
will provide a suitable hearing for the rotor.-
Jt-will be noted that one of the two thleadedl

members constltutmo the screw feed 18 rigid

with the casing and that the other is mov-

able into and out of the casing, and that'we =

“have shown the member that moves out of
“the casing ‘as being internally threaded.

Thus the threads are protected fron dust = -

and dirt and:are concealed from view. Tt

will be evident that if desired it may be the :

inner of the two threaded members which

18 to be movable into and out of the casing,

and in that event, the distributor itself may

“be internally threaded and serve not only
* ag the distributor but also as one of the two

threaded membels of the féed screw.

~ For removing the drill or Lool from the:

80

85

soclet 21 there is provided ‘a pin 66 slid- -

ably mounted within and co-axial with the’
-The lower end .of:-this pin
may project through the ball thrust bear-

ing to-such a posmon that it may engage

and foree the latter out of the socket of
the spindle 20. . For" forcing this pin’end-

- wise and for normally pleventlng the pmn -
from falling out when the tool is removed,

00

the upper or inner end of the pin may be -

provided with a head 67 above the upper

end of the feed post 61 and within the fesd -
When the latter is screwed in.

sleeve -63.
nearly to its limiting position, a transverse

wall or stop will engage with the head of

the pin and force the Jatter downwardly »
sufficient -distance to dislodge the tool.” Ths
feed sleeve 63 must be serewed. ottt again to
a slight extent to- permit the proper rein-
sertion of the tang of the tool.
the fact that so-called pneumadtic drills are
not always provided - with a screw feed
mechanism, but often have a breast plate
or. a-grip handle in its- place then in that
case the ejecting pin can be inserted direct-
ly through the tubular distributor. Further-

100

Owing to -

110

more, if the device 1s ‘used to drive a tool. -

not lequlrlnn ejection the chstubutm mav_.

be left “with a solid center.

‘Tt will be noted that in our 1nmloved con-
struction, the rotor of the motor is co- ‘nnalf
“with: the. tool ‘socket - and that the entire
"mechanism is balanced  and

s‘ymmetucm
The radial movement of each piston is ac-
companied by a_corresponding but opposite

movement of ‘a diametrically opposed piston -
“and the same-stép in the cycle of operation

takes. place simultaneously in diametrically
opposed cylinders,.

mechamsm gerves-as a motive ﬂuld chstub-

115

120

The motor “is ‘so con- -
structed that .the " feed -mechanism operated
~directly through the. center of the motor

and the casing or housing of the feed screw T4n

0
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utor “and ‘hag-a journal or bearing for the
rotor. The parts most liable to wear, such
as‘the -elliptical guide ‘84 -and the - aunular
gear 55 are formed separately from the eas-
ing -and ave rigidly secured in pesition up-
on the-assenibling of the casing sothat they
cannot become displaced or loosened.. ‘The
partsareso designed tlrat they may be very
readily removed or replaced and the moving
parts may be readily lubricated.
The'mechanism 'may be employed for .op-
erating any kind of rotary tool for use.on
any variety of work, such as wood, or metal.
In ‘designating the .invention as a portable

§ drilling machine, ‘it -will .of course be .evi-

dent that such term is used in its breadest
meaning :and includes reaming, tapping,
counter-sinking, and other operations per-
fformed by a-rotary tool, the character of the
-operation -depending upon -the particular
tool:selected. Any suitable motive flnid may
‘be-employed, such -as compressed air, stearm,
svater -or -explosive -mixture. It will of
course-be-evident that the arrangement and
-sizes of .the ports:must be properly designed
in accordance with the motive fluid to Dbe
employed.

Having thus described .our invention,
avhat we claim as:new, and desire to secure
by Letters Patent, is:

1. In+a portable drilling machine, a tool
holder, a fluid-operated rotor-coaxial there-
awith -and having a plurality of cylinders
with their axes disposed racially in respect
to-said tool hoider, speed reducing gearing
connecting said rotor and said tool holder,
and serew feed mechanism extending axially
through said rotor.

2, In a portable drilling machine a rotary

_fluid .operated motor, a tool holder coaxial

therewith, -speed reducing gearing connect-
ing said motor -and said tool holder, a. sta-
tionary motive fluid - digtributer extending
axially through said rotor, and screw feed
mechanism digposed within said distributer,

‘8. A portable drilling ‘machine .including
a'rotary fluid operated motor, a tool holder
coexial therewith, speed reducing gearing
connecting said motor and said tool holder,
a:stationary motive fluid distributer extend-
ing axially through said rotor, and a sleeve
mounted for oscillation on said distributer
for controlling the .flow of motive fluid to
the latter.

4, A portable drilling machine including
a ‘casing having a cylindrical extension at
one end thereof, a tubular motive fluid- dis-
tributing member coaxial with said casing
and-secured to-said extension, an- oscillatory
throttle sleeve within.said extension and en-
circling -said distributer, and a motive fluid
operated rotor' mounted for rotation on said
distributer.

5. ‘A portable drilling machine inciuding
a casing having sa cylindrieal extension at

one end thereof, a tubular motive fluid dis-
tributing member coaxial with :said ‘casing
and.-secured {o said extension, .and -oscilla-
tory throttle sleeve “within said -extension
ana encircling said distributer, -a motive
fluid operated rotor mounted for rotation’
on sald distributer, a tool ‘holder coaxial
with said distributer and-a tool -ejector:mov-
able axially through -said distributer.

6. A portable drilling machine including
a casing having a cylindrical -extension at
one end thereot, a tubular motive fluid dis-

‘tributing member coaxial with said casing

and secured to said extension, and oscillatory
throttle sleeve within said -extension and
encireling said -distributer, a motive fluid
operated . rotor mounted for retation on-sald
distributer, and feed screw mechanism dis-
posed within and axially movable in respect
to said distributer.

7. In combination, a votary fiuid operateil
motor, comprising a plurality of radially
disposed cylinders, a4 tool holder co-axial
therewith, speed reducing ‘gearing connect-
ing said motor and said teol holder, a sta-
tionary motive fluid distributor -extending
axially through said rotor and screw feed
mechanism disposed within said distributor.

8. In combination a rotary fluid operateil
motor having a stationary tubular motive
fluid distributor and a ‘rotor comprising a
plurality of radially disposed cylinders
mounted thereon, a tool holder co-axmil with,
said distributor, and planetary gearing con-
necting sald rotor and said tool holder, and

-screw feed mechanism disposed within said

distributor and -extending axially beyond
the ends thereof.

9. ‘A portable drilling machine, including
a rotary fluid operated meotor having a sta-
tionary tubular motive fluid distributor and
a rotor comprising a plurality of radially
disposed cylinders mounted :thereon, a tool
holder co-axial with said distributer, plane-
tary gearing connecting said rotor and-said -

‘tool holder, and mechanism operating within

said “distributor for feeding -said rotor amd

-said tool holder axially, said mrechanism: ex-

tending axially from end to end of said dis-
tributor. : '

10. Tn a portable drilling machine, a-sta-
tionary tubular motive fluid distributing
member, a tool holder co-axial therewith, a
thrust bearing between said member and
said tool holder, a fluid operated rotor hav-
ing a plurality of cylinders mounted on and
radial in respect ‘to ‘said tubular member,
and a casing enclosing ‘said rotor :and -se-
cured to said member and providing a bear-
ing for said tool holder,

11. ‘A portable drilling machine including
a stationary tubular ‘motive fluid: distribut-
ing “member, ‘a tool ‘holder ‘co-axial there-
with,a thrust bearing between said member

and said tool holder, a fluid operated rotor
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: comprising a plurality of radially disposed

<t

¢ylinders rotatably mounted on said tubu-

lar ‘member, and a casing -enclosing said ro-

tor and secured to said member and provid-
ing a.bearing-for said tool holder, said tubu-

-lar ‘member haying two diametrically op-

10

posed: pairs of axially disposed ~passages

therethrough, one of said pairs being for the

delivery of and the other of said pairs being
for . the  collecting of motive fluid to and
from said:rotor respectively, o

712, A portable drilling machine iilvcludvinrg

- astationary tubular motor fiuid distributing

‘member, a tool holder co-axial therewith, a
thrust bearing between said member and

. said tool holder, a fluid operated rotor com-

25

prising.a plurality of radially disposed cyl-
inders rotatably mounted on said tubular
member, o casing enclosing. said rotor and
secured to said member and providing a
bearing for -said tool holder; and a screw
member extending axially through said tu-
bular member for engaging a stationary
support and rotatable to axially feed the
rotor and tool holder. P S I
18, A portable drilling machine, having &

_stationary tubular motive fluid distributing

30

member,  a -fluid - operated rotor mounted

thereon, a tool holder co-axial with gaid
member, a thrust bearing between said tubu-
lar member and said tool holder, a casing en-

closing said rotor and providing a_bearing

" for said tool holder, and a threaded mecha-

B

[
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nism operatively connected to and axially
extending through said tubular member and
telescoping therewith, and rotatable to effect
the feeding of said casing and teol axially.
 14."A portable drilling machine, includ-
ing a tool holder, a member co-axial there-

‘with, a thrust bearing between said tool
~holder and said member, 2 second member
‘Thaving threaded engagement with said first

mentioned - member _for feeding said tool

holder and :said first mentioned member

axially, a stationary tubular motive fluid
distributor surrounding said members and
rigid with said first mentioned member,
a fluid operated motor rotatably mounted on

said distributor and enciveling said mem-

bers, said motor having radially disposed
cylinders and a casing rigid with said dis-
tributor and encircling said motor:

15. A portable drilling machine, includ-
ing a tool holder, a member. co-axial there-
with, a thrust bearing between said tool
holder and said member, a second member
having threaded engagement with said first
mentioned member for feeding said tool
holder, and said first. mentioned member
axially, a stationary tubular motor fluid
distributor surrounding said -members and

rigid with said first mentioned member; a

fluid operating motor rotatably mounted on

a6

said distributor and encireling said members
said motor having radially disposed cylin-

_saxd distributor

1,473,046

‘ders, a casing rigid with' said distributor
and encireling said motor, and -speed redue:

ing gearing connecting said rotor and said
tool holder. T o T I

16. A portable drilling machine,; includ-
ing a stationary tubular motive fluid dis-

holder, speed reducing gearing, connecting

said rotor and ‘said tool holder, and feed.
- serew mechanism for said tool holder within
and extending axially there--

through.

70

-tributor, a votor mounted thercen, a tool -

S

17, T & portable dxilling machine, a fixed

tubular motive fluid distributor, a"rotary ; b :

fluid" operated motor ~rotatably mounted
thereon, a tool holder mounted axially there-

‘with and connected to said motor by speed
- reducing gearing, a screw operated feeding

mechanism  extending - therethrough,  said

mechanism having. a stationary member se-.

cured to the inner end and a rotary telescop-

85

ing member emerging from the outer end of

said distributor and'means extending axially

through said stationary member for engage-

ment with said telescoping member - for
ejecting tools from said tool holder.

18. In -combination, a casing having a-

90

cylindrical. extension at one end thereof, a -

“tubular member - co-axial with said- casing
and secured to said. -cylindrical extension,-

an oscillatory throttle sleeve within said
extension and encircling said tubular mem-

ber, a motive fluid operated rotor mounted:
“on'said tubular member, supply and-exhaust

passages extending lengthwise through the

‘walls of ‘said “tubular ‘member, annular

95

100

supply and exhaust passages within said.-
cvlindrical ~extension, and ports in said =

throttle sleeve for establishing communica--
tion between either of said" first mentioned:

106

passages and either of said second mentioned - -

passages to control the rotation of said rotor:

. 19. A portable drilling machine, includ-

ing a casing having motive fluid supply- and

-exhanst passages, a_tubular member co-axial

110

and rigid therewith and having four longi- . '
tudinally extending motive fluid passages: =

within - the “walls theveof: arranged in two.

sets of diametrically opposed pairs, a rotor
and an oscillatory sleeve mounted on said

-member and axially spaced from each other,
radial ‘ports in said tubular member, rotor:

and sleeve, the ports in said sleeve being
disposed to connect the casing supply pas-
sage with either of said pairs of tubular
member passages, and said casing exhaust

115

120

passage with the remaining pair of tubular -

member passages when said sleeve is manu-
ally oscillated in either direction. .-

90, A portable drilling machine, _iﬁélﬁd;

125

ing a casing having motive fluid supply

and exhaust passages, a tubular member co-
axial and rigid therewith, a fluid pressure
operated. rotor and-an oscillatory throttle

120
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sleeve mounted and axially spaced on said
member, ports in said rotor and said sleeve,
sald tubular member having longitudinally
disposed passages connecting said rotor and
said sleeve ports, the ports in said sleeve
being disposed to connect every alternate

tubular member passage to the source of

supply and the remaining tubular member
passages to the atmosphere, said throttle

10 being manually oscillated throngh an are

7

of sufficient magnitude to reverse the rela-
tion of the throttle ports to the tubular
member passages in order to reverse the
flow of motive fluid through said rotor.

Signed at New York, in the county of
New York and State of New York, this
24th day of July, A. D. 1919.

CHAS. L. RAGOT.
LOUIS F. RAGOT.




