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N the ratchet Wlthout unpertmg eny move- - .

75._

- Be it known that I, CHARLES M HAMP-' { ment. .In this- way an intermittent rotation’- -
*SON, a citizen of the Umted States, residing | of ‘the drill steel is brought about by the -
at the city and county of Denver and State | inotive fluid agent the same. bemg controlled -

5 of Colorado, have invented certain new and | by the-action of the hammer which operates? 80
useful Improvements in Motive-FInid-Op- | as a valve both to control its own action, as-
erated Rock-DrillsFand I do declare the fol-'|{ well as the remprocatmg actlon of the- pa.wl;
lowing to be 2 full clear, and exact descrip- | holder. f -

- tion of the - 1nvent10n such as will enable | Hawng brleﬂy outhned my 1mpr0ved con- -

10 others skllled in the art to which it apper- - struction; I will :proceed to describe the g5
tains to make and use the same, reference | same In detml reference being made to the - -
being had to the accompanying drawings, | accompanying- drawing in- Wthh lS illus- -
.and to the letters and figures of reference | trated an embodiment thereef

- marked thereon, which form a part of thls In this-drawing, Figure 1-is a longltndl- N

15 specification. | nal section taken through a hammer drill 7¢

- My invention. relates to 1im rovements 1n ‘equipped with my unprovements F;lg 218

| motwe fluid-actuated rock drills. o la :Eragmentary view of the same shown ona

More spemﬁeally the invention relates to larger scale. . 'This may be considered a sec- N
a construction for rotating the drill steel by | tion taken on the line 2—2 Fig. 5. Tig. 3
20 the motive fluid agent which operates the |.is a cross section-taken on the line 3—4 Fig.

" hammer which acts on the drill steel. |2 looking in the direction of arrow 3. Flg
~ In my 1mproved construction a disk is [ 4 1s a section taken on the line 3—4: Flg
mounted adjacent the . drill - steel - holdm | looking in the direction ‘of arrow 4. Kig.

. 'chuck and carries spring - actuated pawls H51s a sectlon taken on.the line 5—35 Fig. 2.

25 adapted to act on a ratchet face with which | Fig. 6 is a 10ng1tnd1nal sectlon taken on the -' 30' |

~ .the adjacent éxtremity of the chuck is pro-. line 6—6 of Fig. 5. - R
‘vided. This pawl-holding disk is adapted | The same reference eharacters mdlcete the

~ -to have an’ alternating .or back and iorth' same parts in all:the views. & -

~ movement within a ring which is stationary | Let the numerel 5 designate the easmg of -

30 within the drill casing.” This disk is pro- | the drill in which is located a bammer 6 85

~ vided with two shoulders of different area. i_monnted to remproeate n a chamber 7. The

The construction is such that'the motive | rear part of the casing is closed by a plug. -
fluid which operates the’ hammer acts con- | 8 provided with a - ‘yielding buffer 9 with

| stantly upon the. shoulder . of smaller area | which the Lhammer comes in contact when at -

35 and 1nterm1ttently upon - the shoulder of |1 its rearward limit of movement In -the 90
larger area. The intermittent action of the | rear part of the plug 8 is inserted a valve =
flad upon the shouldér or surface of larger ! 10 for controlling the mtroductlon of mo-
qrea 18 controlled by the action of the ham- | tive fluid to the dr111 ‘This valve 1s pro- -
mer, and the motive fluid is only allowed to | vided with an opemng 12 adapted to reg13. o

40 act on the larger area when the hammer is at | ter with 'a passage 13 in the plug. This 95

~ or approximately at its rearward limit of | passage leads to-a circumferential. groove 14
movement. The constant pressure on-the | commumcatmg with a- leng1tnd1nal PAsS~
smaller area has 2 tendency to maintain the | sage 15 extendlng forwardly to a port 16

~ pawl holder in one position, but ‘as soon as communicating “with the chamber 7. For- -

45 the motive fluid is admitted to the surfaee: .ward of the port 16, the chamber 7 is some-- 100
" of larger area, the pa.wl holder is'moved in | what reduced in size as shown at 17 to fit the -
the oppcmte d1rect10n In this'way an alter- |- reduced portlon of the ha}nmer 6. W"hen'j .

 nating or rotary. reclprocatmg movement s | the hammer is at its rearward limat of move- -

~produced. When the pawl holder moves in |' ment, the meotive fluid passing through the

50 one direction, the: pewls act upon ‘the ratchet |, ort. 16 -enters the ports' 18 formed. in-the 105

- face to. im art to the chuck and the drill | ammer and commumcatmg with a cham:=

ber.19 qf the hammer, the latter: being hol-
low. As soon as the motwe fluid énters the
‘chamber 19; it also passes;to the chamber 7
and acts t.o dnve the hMmer forwardly m

steel carried thereby, a partial rotary move- |
ment in one direction. . When, however, the
. pawl holder moves in the opposite direction,
86 the spnngﬂheld pawls shp over t.he fae& of
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As soon as the hammer reaches its forward | ber 31, whereby the pawl holder is actuated

Timit of movement the motive fluid exhaust

through the ports 18 into a space 20 formed
in the drill casing and communicating with

an exhaust port 21. The motive fluid then |-

acts on a shoulder 22 of comparatively small

. surface area, to give the hammer the re-

turn movement.

- fluid 1s constant upon the shoulder 22 but

10

as its area is exceedingly small as compared
with the surface upon which the hive fiuid

- acts as soon. as it enters the chamber 19 of
- the hammer, the latter 1s driven forwardly

15

25

with great force, the resistance ofiered by
the action of the live fluid upon the shoulder
22 being insignificant. - - |
Nothing is claimed on the mechanism just
described in detail, as 1t has been chosen as

~a simple form of construction to which my

improvements may be applied. -

The hammer 6 when at its forward limait
of movement, strikes the rear extremity of
the drill steel 28 which 1s located 1n a chuck
24 held in place by a screw sleeve 25
threaded into the casing and having a shoul-

der 26 which engages a collar 27 formed

“upon the rear extremity of the chuck there-

by holding the latter securely in place. The

30

forward extremity of the chuck is threaded

and a nut 28 is screwed thereon to engage-:

- ment with the sleeve 25. The rear extremity

35

of the screw sleeve 25, engages a disk 29
which closes the forward extremity of a cir--

cumferential chamber 4 formed in the for-

ward part of the drill casing and.in which

is located a pawl holder 30 .adapted to have
a limited rotary movement in reverse direc-

tions. A disk 3. is located 1n. the rear ex-

40

45

“ surrounds the rear extremity of the drll.

o0

55

tremity of this chamber. The ring:35 is
located between the disks 8 and 29 and -the
screw sleeve 25 locks these parts securely n

place. The ring 35 serves as a spacer .to pre-
vent the

surround a sleeve 2 through which the drill
steel passes. The rear extremity of the
sleeve 2 engages a rubber buffer A which

steel. The pawl holder 1s cut away on one

side forming a chamber 81 in which 1s lo-
cated a lug 32 of less size ‘than the chamber,
thus allowing the pawl holder a limited
movement. This action is sufficient. for im-.
~parting a step by step rotaryaction to the
chuck by virtue of the engagement of pawls

33 with ratchet teeth 34 formed on_the rear

extremity of the chuck. . The lug 32 is. _
| and the port 39, to the chamber 31, 1mpart-

formed on a ring 35 fast in the drill casing

~ and surrounding the pawl helder.

60

The rear portion of the casing 5 is pro-

vided with a port 36 communicating' with a
forwardly extending passage 37 which reg-
~isters with a passage 38 formed in the lug |

32. This lug is also provided with a port 39 |

- -

65 for the escape of motive fluid into the cham-

The pressure of the live

| pawl holder from being clamped:
between the disks. The two disks 3 and 29,

in one direction. The entrance of air or mo-

tive fluid to the chamber 31'is intermittent
since it only has access to said chamber when

he live motive fluid 1s in the chamber 7 of

“the-casing and acting on the hammer. As
soon as the ports 18 of thie hammer pass for-

ward of the port 16, the live motive {luid 1s
cut off from the chamber 7. When this oc-
curs, provision must be made for imparting
to -the pawl holder the reverse movement.

From the passage 15, a small passage 40,
| leads forwardly and registers with a passage

41 formed in the ring 383. This ring 1s also
provided with a port 42 leading from said
passage, whereby the motive fluid acts on a
shoulder 48: of the pawl holder, the said
shoulder being of relatively small surface
area. The action.of the motive fluid on the

| shoulder-or face 43 is constant. Ience as soon

70

79

80

as the motive fluid is.cut off from the chamber.
31, the constant pressure on the relatively

small surface of the shoulder 43, imparts to
the pawl holder the reverse movement. The
shoulder 43 of the pawl holder when 1n the
position shown in-Fig. 5, acts upon a rela-
tively small projection 45 which enters a
recess 46 formed in the pawl holder. This
recess is of the same length as the chamber
81 and makes room for the projection 45
during the back and forth movement of the
pawl holder in the performance of its func-

90

95

tion. The pawls 33 are inserted in recesses
formed in the pawl holder and are acted on

by coil springs 44 which hold them 1n en-
oagement with the ratchet teeth 34. When

the pawl holder makes the reverse move-

ment, the forward extremities of the pawls
slip over the ratchet teeth 34 without mov-

ing the chuck. - |
From the

foregoing description the use

100

105

and operation of my improvement will be

readily understood. t] h
hammer is at its forward limit of movement
as shown in Fig. 1, the live motive fluid act-

Assuming that the

110

ing on the shoulder 22 of the hammer im-

parts to the latter its reverse or rearward

movement. Before the hammer reaches the -
rear extremity.of the chamber 7, 1ts ports

18 are brought into communication with the

port 16 of the casing, allowing the motive

115

fluid to enter the chamber 7 and act upon

the hammer to impart a forward movement
whereby it is caused to strike the drill steel.
As soon as the motive fluid enters the cham-
ber 7, a relatively small part of it escapes
through the port 36, and the passages 37, 38

ing to the pawl holder 30 a partial rotary
movement in such a direction that the pawls
33 act on the ratchet teeth 34 of the chuck

‘to impart to the latter together with the
- drill steel a corresponding movement. Again
-as soon as the hammer passes to the forward

‘position whereby the motive fluid in the

120

125

130
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chamber 7 exhausts through the port 21, the
constant pressure of the live fluid upon the
shoulder 48 of the rotary pawl holder, im-
parts to the latter the reverse movement
whereby the pawls slip over the teeth 34

without actuating the chuck. @~
Having thus described my invention, what
I claimis: ' |

The combination with a casing and a drill,
of a motive fluid-controlled hammer piston

for striking the latter, a drill chuck provided
- with a ratchet formed on the face of its in-
ner extremity, a pawl-holder mounted to
have an alternating rotary. movement for
rotating the chuck, pawls carried by the said

holder, occupying positions parallel with its

ax1s, and mounted to reciprocate in recesses

with which the holder is provided, the said
pawl-holder having differential surface
areas, the casing being provided with means

| mitting the said fluid to the larger surface
area, the mtermittent admission of motive
| fluld being controlled by the reciprocation
of the hammer, substantially as described.

In testimony whereof I affix my signature
| In. presence of two witnesses. - '

- CHARLES M. HAMPSON,
| ‘Witnesses: =~ | |

A. J. O'Bren, |

AvLrreDp P. SCHMUCKER.

20

for constantly admitting the motive fluid to -
‘the smaller surface area of the said holder,
and also with means for intermittently ad-

25
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