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This invention relates to rock drills and par 
ticularly, but not exclusively, has reference to 
inprovements in the feeding mechanism of a 
hammer rock drill of the mounted drifter type. 
An object of the present invention is to pro 

Vide an improved rock drill. Another object is 
to provide an improved rock drill feeding mecha 
nism. A further object is to provide an improved 
feeding mechanism of the vibration controlled 
Or so-called "jump feed' type operated by a vi 
bratory action set up within the drill hammer 
motor during operation of the drill. A still fur 
ther object is to provide improved drill feeding 
mechanism embodying a flexible feeding ele 
ment and having novel means for maintaining i 
the flexible feeding element under tension. Yet 
another object is to provide improved means for 
automatically yieldingly tensioning the flexible 
feeding element and novel means for automati 
Cally maintaining the flexible feeding element 
under tension. Another object is to provide an 
improved and extremely compact arrangement 
of the control means for the feeding mechanism. 
Yet another object is to provide an improved ar 
rangement of the flexible control element on the 
drill guide and an improved arrangement of the 
control mechanism associated with the flexible 
element, whereby compactness is obtained. A 
Still further object is to provide an improved 
rock drill having novel combinations and ar 
rangement of parts. Other and further objects 
and their resultant advantages will be apparent 
after the invention becomes better understood 
from an examination of the specification and 
claims in connection with the -accompanying 
dra Wings, in Which one embodiment of the in 
Wention is illustrated. 
In the drawings: 
Fig. 1 is a side elevational view of a hammer 

rock drill in which the illustrative embodiment 
Of the invention is incorporated, parts being 
shown in longitudinal vertical section to illus 
trate structural details. 

Fig. 2 is an enlarged rear end elevational view 
of the l'Ock drill shown in Fig. 1. 

Fig. 3 is an enlarged detail view in longitudi 
nal Vertical section taken substantially on line 
3-3 of Fig. 2. 

Fig. 4 is an enlarged detail cross sectional view 
taken on line 4-4 of Fig. 1. 

Fig. 5 is a croSS Sectional view taken on line 
5-5 of Fig. 3, 

Fig. 6 is a cross sectional view taken on-line 
6-6 of Fig. 3. 
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Fig. 7 is a detail sectional view taken on line 
7-7 of Fig. 6. - 

Fig. 8 is a detail sectional view taken on line 
8-8 of Fig. 6. 

Fig. 9 is a detail sectional view taken on line 
9-9 of Fig. 6. . ? 
In the illustrative embodiment of the inven 

tion the improved feeding means generally des 
ignated is embodied in a hammer rock drill of 
the mounted drifter type generally designated 2. 
It will be evident, however, that the invention 
may be embodied in apparatus of various other 
types. 
The rock drill disclosed herein comprises a 

drill hammer motor 3 of a conventional design 
slidably guided on the parallel guideways of a 
conventional guide shell 4, these guideways lying 
in common transverse planes. The guide shell 
has a usual bottom swivel plate 5 adapted for 
reception in the saddle mounting of a conven 
tional rock drill support. The drill hammer mo 
stor 3 includes a motor, cylinder. 6 having a cylin 
der bore containing a reciprocable hammer pis 
ton 7 adapted to deliver impact blows to the 
shank 8 of a usual rock drill steel 9. The drill 
steel shank is mounted in a usual manner with 
in a chuck carried Within a front chuck housing 
to suitably secured to the motor cylinder, and 
the motor cylinder has a back head carrying 
a usual throttle valve mechanism 2 for control 
ling the supply of motive fluid to the motor cyl 
inder. A usual fluid distributing valve mecha 
nism is provided for distributing the motive fluid 
to the opposite ends of the motor cylinder to ef 
fect reciprocation of the hammer piston in a 
Well-known manner. The hammer piston as it 
reciprocates in the motor cylinder to effect the 
percussive actuation of the drill steel, imparts 
longitudinal vibrations in opposite directions to 
the hammer motor 3, and these longitudinal vi 
brations are employed to effect feeding of the 
hammer motor back and forth of the shell guide 
ways as will later be described. 
The improved feeding means includes a flex 

ible feed control chain f3 which lies on the bot 
tom of the guide, shell and extends longitudinally 
within the guide shell intermediate the shell 
guideways, and the shell bottom preferably has 
an upstanding ledgelike projection 4 extending 
centrally longitudinally of the shell and with 
which the chain engages, for guiding the chain 
to maintain the latter in parallelism with the 
shell, guideways. As illustrated, the front end 
of the feed chain is detachably secured at 5 to 
the front end of the guide shell and is yieldingly 



2 
connected at its rear end to an improved auto 
matic chain tensioning device generally desig 
nated 6, attached to the rear end of the guide 
shell. A feed control Sprocket lies. Within 
the guide shell midway between the guideways 
thereof as shown in Fig. 5, and this sprocket is 
keyed to a transverse shaft 8 arranged Within 
the shell and journaled in suitable bearings sup 
ported within a casing 9 suitably attached to 
the rear head of the drill hammer motor 3. 
The axis of rotation of the Sprocket 17 is par 
allel to the transverse planes in Which the 
shell guideWays lie. Guide rolls 2 also 
journaled on transverse axes Within the cas 
ing 9, are arranged at opposite sides of the 
feed Sprocket 7 for guiding the feed chain 3 
With respect thereto. Integral With the feed 
sprocket 7 is a sprocket 2 connected by an 
endless drive chain. 22, extending upWardly be 
tween the shell guideWays, to a Sprocket 23 of a 
control mechanism generally designated 24, to 
be later described. The axis of rotation of the 
sprocket T is located below the top of the guide 
shell while the axis of rotation of the Sprocket 23 
is located a Substantial distance above the top 
of the shell, in the manner shown in Figs. 5 and 6. 
Now again referring to the improved auto 

matic chain tensioning device 6, it will be noted 
that the rear end of the feed chain 3 is at 
tached at 25 to a bolt 26 slidably guided in a 
bore 27 of a casing 28 Which is shown as ar 
ranged With its center line in allinement with a 
line which is midway between the sides of the 
guide shell. This casing has lateral lugs 29 se 
cured by bolts 30 to the rear end of the guide 
shell. Threaded on the rear end of the bolt 26 
is an adjusting nut 3 and interposed between 
this nut and a shoulder 32 on a casing 28 is a 
coil spring 33. The coil Spring 33 Surrounds the 
bolt 26 and is arranged in a chamber 34 in the 
casing 28, and access to this chamber is at 
tained by means of a detachable cover plate 35. 
Formed on the bolt 26 is a series of ratchet teeth 
36 with which a Spring-pressed pawl 37 engages, 
this pawl being arranged within a vertical bore 
38 provided with a bottom closure plug 39. The 
pawl 3 is preferably of polygonal cross section 
so as to prevent rotation thereof within its bore. 
A coil spring 40 interposed between the plug and 
the pawl constantly urges the latter into engage 
ment with the ratchet teeth. The coil spring 33 
effects tensioning of the feed chain 3 and the 
pawl engaging the ratchet teeth maintains the 
feed chain under tension. If desired, the auto 
matic tensioning device 6 may be arranged at 
the front end of the guide Shell instead of at the 
rear end as disclosed, although this latter ar 
rangement is preferred herein. 
The control mechanism 24 is mounted on the 

casing 9 attached at the rear end of the han 
mer motor and is arranged above the top of the 
guide shell. This control mechanism includes a 
ratchet ring 45 rotatably mounted in a trans 
verse bore 46 in the casing 9 and having inter 
nal ratchet teeth 4. This ratchet ring has itS 
hub keyed to a control shaft 48 to which the 
control sprocket 23 is secured. This control shaft 
is suitably journaled within the casing 9, as 
shown in Fig. 6. A stationary pawl carrier 49 
is arranged within the ratchet ring and is formed 
integral with a stub shaft 50 keyed to a cover 
plate 5 attached to the casing. - The pawl car 
rier carries sets of reversible, Spring-preSSed 
pawls 52 and 53 engageable with the ratchet 
teeth - ??? 
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direction of rotation of the feed sprocket T. For 
selectively rendering the set of pawls effective, a 
shifter annulus 54 is rotatably mounted in the 
casing bore 46, and has recesses 55 to permit the 
paWils to move into engagement With the ratchet 
teeth. An internal cylindric Surface 56 on the 
shifter annulus 54 is engageable With the pawls 
for pressing the latter inWardly into their re 
leased position out of engagement with the ratch 
et teeth. For moving the shifter annulus into its 
different positions, a lever 57 projects Within a 
slot 58 in the annulus and this lever is Secured 
to a control shaft 59 rotatably mounted in the 
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casing cover plate 5i, and having a conveniently 
located operating handle 69. Spring-pressed 
plungers ò and 62 arranged Within suitably lo 
cated bores in the casing cover plate are engage 
able with notches respectively for locking the 
parts in their different adjusted positions. 
The mode of operation of the improved rock 

drill is as follows: The drill guide shell 4 may 
be set up at the Working face by clamping the 
Swivel plate 5 within the saddle mounting of the 
rock drill support. The operator may then ma 
nipulate the throttle Valve mechanism 2 to ef 
fect a supply of motive fluid to the drill ham 
mer motor 3. to actuate percussively the drill 
steel 9. When the drill hammer motor is run 
ning to effect percussive actuation of the drill 
steel, reciprocatory movement of the hammer 
piston 7 causes, due to the sudden reversals in 
the directions of movements of the piston, vi 
bratory or recoil movements of the hammer mo 
tor alternately in opposite directions longitudi 
nally thereof, as is well understood by those 
skilled in the art; resulting in alternating tend 
encies to movement of the hammer motor for 
Wardly and rearwardly With respect to the guide 
shell. Movement of the hammer motor in the 
feeding direction is permitted by the ratchet 
and pawl mechanism, the ratchet teeth at that 
time slipping freely over the pawls 53 to permit 
rotation. With the feed sprocket With respect 
to the feed chain 3, and movement of the ham 
mer motor in the reverse direction is checked au 
tomatically by the ratchet and paW1 mechanism, 
the then active pawls 53 engaging the ratchet 
teeth, holding the ratchet ring against rotation 
and thereby automatically checking reverse 
movement of the hammer motor. It is accord 
ingly evident that With the parts as shown the 
control mechanism 24 associated with the feed 
chain 3 and feed sprocket 7 permits intermit 
tent step by step movement of the drill hammer 
motor in the feeding direction along the shell 
guideways while preventing movement of the 
drill hammer motor in the reverse direction. 
When the shifter annulus 54 is in the position 
shown in Fig. 8, the feed Sprocket 7 is free to 
rotate in a counterclockwise direction as viewed 
in Fig. 3, relative to the feed control chain 3, 
thereby permitting forward feeding movement 
of the drill hammer motor along the shell guide 
Ways, the relatively stationary control chain, as 
the hammer motor moves for Wardly, effecting 
such counterclockwise rotation of the feed 
Sprocket. The reverse rotation of the feed sprock 
et T is checked automatically by the pawls 53 en 
gaging the teeth of the ratchet ring 45, and as a 
result, rotation of the feed sprocket in a clock 
Wise direction as viewed in Fig. 3 is prevented. 
It Will thus be seen as the hammer piston 7 of 
the hammer motor reciprocates within the ham 
mer motor cylinder to actuate percussively the 

of the ratchet ring for controlling the drill steel, the jars imparted by the piston due to 
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the sudden reversal in the direction of movement 
thereof cause the hammer motor to jump step by 
step in a forward direction along the shell guide 
ways, thereby feeding the drill steel toward the 
work. When the operator manipulates the han 
dle 68, the shifter annulus 54 may be rotated to 
effect release of the set of pawls 53 shown in Fig. 
7 and to permit the set of pawls 52 to move into 
engagement with the teeth of the ratchet ring 45. 
When the parts are in this reversed position, the 
feed sprocket 7, as viewed in Fig. 3 is free to ro 
tate in a clockwise direction, So that as the ham 
mer piston rapidly reciprocates within the motor 
cylinder, the feed sprocket is is free to rotate in 
a reverse direction relative to the feed chain, due 
to the jars set up by the hammer piston, the then 
active pawls 52 releasing automatically to permit 
free rotation of the feed sprocket in the reverse 
feeding direction, and holding automatically the 
feed sprocket against rotation in the opposite di 
rection. When the shifter annulus 54 is moved 
into its intermediate position, both sets of pawls 
52 and 53 are free to engage the ratchet teeth; 
and as a result, the ratchet ring together With 
the feed sprocket are locked against rotation in 
both directions, so that movement of the ham 
mer motor along the guide shell is prevented. 
During the feeding operation the coil Spring 33 
automatically efects tensioning of the feed con 
trol chain i3 and the pawl 31 engaging the 
ratchet teeth 36 automatically maintains the 
feed chain under tension. 

In lieu of the tension-maintainingratchet dis 
closed, any suitable form of gripping means 
might be employed such as a friction cone or 
other frictional gripping means, and instead of 
the single pawl shown, any desired number of 
pawls may be used. Also, other means than that 
disclosed might be used to effect tensioning of 
the feed control chain such as pneumatic means, 
for instance of the kind embodying a fluid actu 
ated piston contained in a cylinder. Further, 
intermeshing gearing or Cther forms of transmis 
sion means might be used instead of the endless 
drive chain between the two control shafts, and 
in place of the feed sprocket and feed control 
chain connections, a pulley and Wire rope or 
cable night be used to equal advantage. 
As a result of this invention, it will be noted 

that an improved rcck drill feeding mechanism 
is provided, having novel arrangements of parts 
whereby the rock drill is rendered extremely con 
pact and rugged in design. It will further be 
evident that by the provision of the automatic 
tensioning device associated With the control 
chain, the latter is always maintained under the 
proper tension thereby preventing the possibility 
of a too-loose chain and as a result, increasing 
the efficiency of the feed mechanism. By the 
provision of the tensioning spring and the asso 
ciated automatic ratchet device, the feed control 
chain is always properly tensioned and the ten 
sion of the chain is automatically maintained. 
Other advantages of the invention will be clearly 
apparent to those skilled in the art. 
While there is in this application Specifically 

described one form which the invention may as 
sume in practice, it will be understood that this 
form of the same is shown for purposes of illus 
tration and that the invention may be modified 
and embodied in various other forms Without 
departing from its spirit or the Scope of the ap 
pended claims. 
What I claim as new and desire to Secure by 
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1. In a rock drill, the combination comprising 

'a guide providing parallel guideways lying in 
common transverse planes, a drill hammer motor 
guided on said guide for movement along the 
guideways thereof, a flexible control element at 
tached to said guide and extending along the bot 
tom of said guide longitudinally between Said 
guideways, a rotary control member carried by 
said hammer motor and arranged with its axis 
of rotation lying in a transverse plane in paral 
lelism to the planes of said guideways, Said con 
trol member engaging said flexible control ele 
inent, a direction controlling device carried by 
said hammer motor above the guide guideWays, 
and operative connections extending between 
the guide guideways, for connecting Said control 
device to said rotary Control member. 

2. In a rock drill, the combination comprising 
a guide providing parallel guideways lying in 
common transverse planes, a drill hammer mo 
tor guided on said guide for movement along the 
guideways thereof, a flexible control element at 
tached to said guide and extending along the 
bottom of said guide longitudinally midway be 
tween said guideways below the plane of the lat 
ter, a rotary control member carried by Said ham 
mer motor and engaging Said flexible control elle 
ment, a second rotary control member carried 
by the drill hammer motor and arranged in 
planes above the guide guideways, a direction 
controlling device aSSociated with Said Second ro 
tary control member, and an endless drive chain 
extending between the guide guideways for con 
necting said rotary control members in driving 
relation. 

3. In a rock drill, the combination comprising 
a guide providing parallel guideWays lying in 
common tranSVerse planes, a drill hammer motor 
guided on Said guide for movement along the 
guideways thereof, means for feeding said motor 
along Said guide guideWays including a flexible 
feed control element extending along the bot 
tom Cf Said guide longitudinally between the 
guideways thereof, a rotary control member jour 
nailed on Said hammer motor on a transverse axis 
below the top of Said guide, said axis of rotation 
of said control member being disposed parallel 
to the planes of Said guideways, a second rotary 
control member journaled on said hammer mo 
tor on a parallel axis above the top of said guide, 
and Operative driving connections between said 
rotary control members, said connections extend 
ing within said guide between the guideways 
thereof. 

4. In a rock drill, the combination comprising 
a guide providing parallel guideways, a drill steel 
actuator movable along the guideways of said 
guide, a flexible feeding element extending longi 
tudinally along the bottom of said guide midway 
between the guideways thereof, a rotary control 
member carried by Said drill steel actuator and 
arranged Within Said guide between the guide 
Ways thereof, said rotary member engaging said 
flexible element, a control mechanism carried by 
Said actuator and arranged outside of said guide, 
and operative connections between said control 
mechanism and Said rotary member, said connec 
tions extending into said guide between the 
guideways thereof at one side of said rotary 
member. 

5. In a rock drill, the combination comprising 
a guide providing parallel longitudinal guideways 
disposed in common transverse planes, a ham 
mer motor guided on said guide for movement 
along Said guideways and having jars imparted 
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thereto during the operation thereof, and means 
operated by said jars for feeding said hammer 
motor step by Step along Said guide, Said feed 
ing means including a flexible feed control elle 
ment arranged longitudinally of Said guide mid 
way between the sides thereof, a rotary control 
member engaging said flexible control element 
and arranged with its axis of rotation parallel 
to the planes of Said guideways, a control mech 
anism for controlling the direction of rotation of 
Said rotary member, resilient means for automat 
ically tensioning Said flexible element including 
a tensioning element arranged longitudinally 
midway between the Sides of Said guide at One 
end thereof and guided for longitudinal move 
ment relative to Said guide, and an automatic 
grip device aSSociated with Said longitudinally 
movable tensioning element for permitting free 
movement of the latter longitudinally in a direc 
tion to tighten said flexible element while pre 
cluding movement in the opposite direction 
thereby automatically to maintain said flexible 
element under tension. 
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6. In a rock drill, the combination comprising 
a guide providing Spaced apart parallel longitudi 
nally extending guideways, a drill hammer mo 
tor guided on said guide for movement along 
said guideways, a flexible control element at 
tached to said guide and extending Within said 
guide longitudinally along the bottom thereof 
midway between said guideways, a rotary control 
member carried by Said hammer motor and en 
gaging said flexible element, a direction control 
ling device carried by Said hammer motor ex 
ternally of said guide, said control member and 
Said controlling device being arranged on paral 
lel transverse axes arranged parallel to the planes 
of Said guide guideWayS, and operative transmis 
Sion connections between Said rotary control 
member and said controlling device, said connec 
tions extending from the exterior of said guide 
through the space betWeen said guideways into 

20 said guide. 
CHARLES F. OSGOOD. 


