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My invention relates to improvements in rock taken slightly in advance of the showing made 
drills and is more particularly directed to means 
for admitting cleansing fluid to the point of con 
tact of the drill Steel with the work. 
The present object of the invention is to pro 

vide novel and efficient means for controlling 
the flow of cleansing fluid to the drill bit. 
Another object of the invention is to provide 

a control mechanism whereby the flow of cleans 
ing fluid is regulated by the operation of the 
usual throttle valve of a drill. 

Still another object of the invention is to pro 
vide a control means in the Water line of a rock 
drill which will permit the flow of water to the 
drill bit prior to the starting of the drilling motor 
and a continuation of the fiOW until the throttle 
valve has been moved to a point slightly beyond 
its closed position. 

Further objects of the invention Will herein 
after appear, and to all of these ends the inven 
tion consists of the features of construction, ar 
rangement Of partS, and Combination Of ele 
ments, substantially as hereinafter fully de 
scribed and claimed in the specification and 
shown in the accompanying drawings, in which 

Figure 1 is a longitudinal Sectional view 
through the rear portion of a drilling unit show 
ing the means controlling the flow of water 
through the Water tube and ultimately to the 
drill bit, said means being illustrated in a closed 
position. 

Figure 2 is a rear end view of the backhead of 
the drilling motor showing the various connec 
tions for the water and operating fluid together 
with the throttle valve arrangement controlling 
both. 

Figure 3 is a sectional view showing the control 
valve illustrated in Figure 1. When moved to an 
open position permitting the flow of water 
through the water tube. 

Figure 4 is a modification of the valve shown in 
Figures 1 and 2. 
Figure 5 is a further modification of the con 

trol WalVe. 
Figure 6 is a sectional view of the backhead 

showing the position occupied by the throttle 
valve when admitting operating fluid to the 
water valve holding the same closed. 

Figure 7 is a view similar to Figure 6 but 
shows the throttle valve occupying a position 
when the holding fluid to the valve is starting 

It also discloses the relation of the 
supply port for holding fluid with respect to 
the passageway leading to the Water valve. 

Figure 8 is a Sectional View of the backhead 

in Figure 6, disclosing clearly the position oc 
cupied by the operating fluid supply port of the 
throttle valve when in the position shown in 
Figure 6, and 

Figure 9 is a view similar to Figure 8 but dis 
closes the position of the supply fluid port of 
the throttle valve when the valve is in a position 
Such as that disclosed in Figure 7. 

riefly, the invention about to be described 
relates to a valve positioned within the backhead 
of a drill and designed for the purpose of con 
trolling the flow of water through the Water 
tube of the drill and ultimately through the drill 
Steel to its point of contact with the Work. With 
Such an arrangement it is obvious that the cut 
tings made by the drill bit during its operation 
are consistently removed from the hole, thus in 
creasing the amount of work performed by the 
unit and at the same time removing the dust 
hazards that commonly occur. The water valve 
as Shown is one operated by air and its structure 
permitS the valve to be closed when the throttle 
Valve is in a closed position with the drilling 
unit idle, and held in a closed position by air . 
taken from the interior of the throttle valve 
When the latter is closed. However, when it is 
desired to operate the drilling unit the throttle 
Valve is turned to its open position permitting 
the flow of fluid through the throttle valve to 
the Valve chest of the drilling motor but prior 
to the Opening of this throttle valve the holding 
air for the water valve is released to atmosphere, 
thus insuring the flow of water through the Wa 
ter tube and the steel prior to the starting of 
the drilling motor. The advantages obtained by 
a structure of this nature are obvious. However, 
the most principal feature being that water en 
ters the hole prior to the operation of the drill 
Steel and continues to do so until the drill is 
Cut off, thus destroying completely any dust that 
might occur. 

Referring now to the drawings in detail, the 
numeral indicates a drilling motor having a 
cylinder 2 within which is a reciprocating piston 
3. AS is customary in a structure of this type the 
piston 3 strikes the end of the drill steel during 
its reciprocations. 
The rear end of the cylinder 2 is provided 

With a valve chest 4 having therein a sleeve valve 
5 supported by a valve plug 6 through which 
passes the usual rifle bar 8 having at its rear end 
the ratchet head 9 provided With pawis engage 
able With a ratchet ring keyed to the cylinder 
2. The rear end of the cylinder 2 is closed by a 
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2 
backhead provided with suitable connections 
for both Water and air, a throttle valve 2 con 
trolling the flow of air to the sleeve Walve 5. 
The backhead as shown in Figure 1 has posi 
tioned axially of the cylinder 2 a water tube 20 
extending through the rifle bar 8 to the front 
portion of the drill where it communicates with 
the drill Steel supported by the drill. Also posi 
tioned within the backhead and arranged in 
line with the Water tube 26 is the control valve 
forming my invention. 
As shown in Figure 1, the throttle valve 2 is 

provided with a port 3 which permits the pas 
Sage of fuid from the interior of the Valve to a 
passageway leading to the reciprocating valve 5. 
The throttle valve is also provided exteriorly with 
a circumferential groove 4 extending part Way 
around the body of the valve and a small port 5 
which when the valve is closed is adapted to 
communicate with a passage 6 leading to the 
valve controlling the flow of water through the 
diri. 
As previously stated, the backhead f is pro 

vided with a suitable Water connection the Sane 
being indicated at and leading from this is a 
passageway 8 terminating in a bore 9 formed 
within the backhead and axially of the cylin 
der 2. Leading from this bore 9 through the 
interior of the drill is the conventional Water 
tube 29. 

Positioned within the bore 9 and abutting the 
flanged end of the water tube 20 is a valve cas 
ing 2 having at its front portion a bore 22 closed 
by a pin valve 23, the end of the Valve being ta 
pered and engageable with a tapered opening 24 
formed in the end wall of the plug. Communi 
cating With the bore 22 of the plug are radial 
ports which permit the flow of water from the 
passageway 8 into the bore 22. 
The rear end of the valve casing 2 f is provided 

with an enlarged bore 25 Within which is re 
ceivable a piston 26 affixed to the pin valve 23. 
The rear end of the bore 25 is threaded and 
closed by a removable plug 2, thus forming in 
reality a cylinder 25 within the casing 2. At 
each end of the cylinder 25 are openings 28 and 
29, the former, 28, being open to atmosphere as 
indicated by dotted lines, while the latter 29 is 
in communication with the passageway 6 lead 
ing from the throttle valve. 
From the structure just described it is obvious 

that When the throttle valve is in the position 
shown in Figure 1, motive fluid flowing through 
the port 5 of the throttle valve and the passage 
Way 6 engages the rear face of the piston 26, 
holding the tapered end of the pin valve 23 in 
engagement with its seat 24, thus interrupting 
the flow of water from the passage f8 to the Wa 
ter tube 29. However, when the operator starts 
the drill, the throttle valve is moved to Such a 
position as where the port 3 Will permit the 
passage of motive fluid from the interior of the 
throttle Valve to the passageWay leading to the 
sleeve valve 5. Prior to the establishment of this 
communication the passageway 6 is open to at 
mosphere through the groove 4 to atmosphere 
through a suitable port indicated by dotted lines, 
thus the holding air engaging the rear face of the 
piston 26 is permitted to escape and at the same 
time Water under pressure acting upon the ta 
pered face of the valve stem 23 moves the valve 
back to its open position, as shown in Figure 3, 
so that the flow of Water from the passageway 
A 8 to the tube 28 might be fully established. 
Figures 4 and 5 show modifications of the valve 

2,215,217 
illustrated in Figures 1 and 3 and it will be ob 
served that the structures disclosed in these 
modifications are controlled by holding fluid 
passing from the throttle valve in a manner simi 
lar to that previously described and illustrated 
in Figures 1 and 3. A difference in structure is 
of course present and such structures include 
mechanical means for returning the valve to its 
open position, and at the same time preventing 
leakage through the valve proper. 
In Figure 4 the valve casing is made in tWO 

parts including a front portion having a cham 
ber 30 and a rear portion having a chanber 
3. The front chamber being provided With an 
end wall 32 having an opening closed by the ta 
pered portion of a stem 33. This stem is Sup 
ported by a wall 34 positioned between the two 
sections of the valve casing. The front end of 
the stein 33 is enlarged as indicated at 35 and 
affixed thereto in any suitable manner is one end 
of a flexible bellows 36, the other end being Se 
cured in a like raanner to the dividing Wall 34. 
Thus with its structure movement of the pin 33 
is permitted and at the same time leakage of Wa 
ter around the piin into the chamber 3 is pro 
hibited. 
To move the stem 33 to its closed position as il 

lustrated, the rear chamber 32 has therein a 
piston 3 and affixed to this piston in any desired 
nanner is one end of a second flexible bellows 
38, the other end being affixed to the end of a 
plug 33 positionad within the chamber 3. Mo 
tive fluid controlled by the throttle valve enters 
through the passageway 4 and is communicated 
to the interior of a chamber formed by the bel 
lows 38, the piston 37 and the plug 39, thus 
acting upon the piston 37 moving the same for 
ward and at the same time moving the stem 33 
to such a position whereby the flow of water 

40 from the passageway 4 to the Water tube 32 is 
interrupted. With this structure when the 
throttle valve is moved to its opening position 
initial to the operation of the drill, holding air 
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contained within the chamber formed by the 
bellows 38 and acting upon the piston 37 is per 
rinited to paSS to atmosphere as previously de 
scribed, the flexible bellows 38 tending to re 
turn the piston to its rearmost position and like 
Wise the belowS 36 Will return the stem 83 to 
its rearmost position permitting the flow of Wa 
ter from the passageWay 4 to the Water tube 
42. With this structure it is evident that leak 
age of Water or air from one chamber to the 
other is prevented and at the same time the 
near S preventing this Serving to return the Valve 
and piston to one of their operating positions. 

In Figure i 5 a further modification of the 
Structure is ShoWn and it comprises a casing 5) 
divided into two coinpartments by a wall 5, on 
one side of which is positioned a stem 52 very 
similar in structure to the stem 33 shown in Fig 
ure 4 and serving to interrupt the fioW of Water 
from the passageway 53 to the water tube 54. 
The stem 52 in this structure extends through 

the Wall 5 and is provided at its rear end With a 
piston 55 against which motive fluid entering 
from the paSSage 55 through the ports 57 is ac 
tive, tending to hold the tapered end of the 
stem 53 in a closed position. When this pres 
sure active upon the rear face of the piston 55 
is relieved in a manner hereinbefore described, 
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a coiled Spring 58 returns the piston to its rear 
most position. Within its cylinder and at the same 
time moving the stem 52 rearwardly so that the 
flow of Water from the passageway 53 to the wa 
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2,215,217 
ter tube 54 might be established. Here again the 
resilient bellows 59 prevent leakage and the 
intermittingly of air with the Water. 

In the preferred embodiment of this invention 
and the several modifications thereof the prin 
cipal features ies in the provision of means 
whereby the flow of water to the drill steel might 
be effected without the possibility of air inter 
mingling with the water. In the preferred em 
bodiment, shown in Figures 1 and 3, the Water 
control valve, while operated by air, is so ar 
ranged that none of the operating air can reach 
the water chamber, while in the modifications 
definite means, such as the bellows, has been 
provided to seal the water chamber from the air 
chamber. The advantages obtained by such a 
structure are apparent. However, it might be 
pointed out that ordinarily in control means of 
a nature similar to that described it frequently 
happens that particles of air pass directly to the 
drill steel. Naturally that air has to escape and 
when it escapes it carries with it particles of 
dust. This has been definitely eliminated. 
From the foregoing it is thought that the Con 

struction, operation and many advantages of the 
herein described invention will be apparent to 
those skilled in the art without further descrip 
tion, and it will be understood that various 
changes in the size, shape, proportion and minor 
details of construction may be resorted to With 
out departing from the spirit or Sacrificing any 
of the advantages of the invention. 
What I claim is: 
1. In a rock drill, a steel actuated thereby, a 

backhead forming a part of the drill, a Water 
tube supported by said head serving to Convey 
water to the steel, a throttle valve controlling 
the flow of operating fluid for the drill, a valve 
controlling the passage of water from a Supply 
to the tube, passageways leading from the throttle 
valve to the water valve and atmosphere, and 
said throttle valve introducing operating fluid 
into said passageways for holding the water 
valve closed after the closing of the throttle valve 
and then permitting said holding fluid to escape 
to atmosphere for the opening of the water valve 
prior to the introduction of operating fluid to the 
drill. 

2. In a rock drill, a steel actuated thereby, a 
backhead forming a part of the drill, a water 
tube supported by said head Serving to convey 
water to the steel, a throttle valve controlling 
the flow of operating fluid for the drill, a Water 
valve controlling the passage of Water from a 
supply to the tube, said valve having a portion 
engageable by operating fluid controlled by the 
throttle valve, and said throttle valve introduc 
ing fluid to hold the water valve closed after the 
closing of the throttle valve and permitting the 
escape of the holding fluid to open the water valve 
prior to the opening of the throttle valve. 

3. In a rock drill, a steel actuated thereby, a 
backhead forming a part of the drill, a water 
tube supported by said head serving to convey 
water to the steel, a throttle valve controlling the 
flow of operating fluid for the drill, a valve con 
trolling the passage of water from a supply to 
the tube, said valve having two portions, one con 
stituting the water valve and the other its oper 
ating means, a passageway extending from the 
throttle valve to the operating portion of the 
valve, said throttle valve introducing fluid into 
said passageway to hold the Water valve closed 

3 
subsequent to its closing action and during its 
closed period and relieving said holding fluid to 
atmosphere prior to the opening of said throttle 
Valve, means Serving to return the several por 
tions of the Water valve to their inoperative posi 
tion, and said means constituting a seal to pre 
went the intermingling of Water and air. 

4. In a rock drill, a steel actuated thereby, a 
backhead forming a part of the drill, a water 
tube Supported by said head serving to convey 
Water to the steel, a throttle valve controlling 

0 

the flow of Operating fluid for the drill, a pin 
Valve positioned adjacent said water tube con 
trolling the flow of water therethrough, said pin 
valve being moved to a closed position by oper 
'ating fluid controlled by the throttle valve, and 
Said operating fluid being introduced to the valve 
to hold the same closed subsequent to the closing 
action of the throttle valve and during its closed 
period and relieving said holding fluid to atmos 
phere prior to the opening of the throttle valve. 

5. In a rock drill, a steel actuated thereby, a 
backhead forming a part of the drill, a Water 
tube supported by said head serving to convey 
Water to the Steel, a throttle valve controlling the 
flow of Operating fluid for the drill, a valve cas 
ing positioned in the backhead and in line with 
the water tube, a valve in the casing controlling 
the flow of Water through the tube, a passageway 
leading from the throttle valve to the water valve, 
and said throttle valve introducing operating 
fluid to the water valve to hold the same closed 
subsequent to the closing action of the throttle 
Valve and permitting the escape of said holding 
fluid prior to the opening of the throttle valve. 

6. In a rock drill, a steel actuated thereby, a 
conduit conveying cleansing fluid to the steel, a 
throttle valve controlling the flow of operating 
fluid to the drill, a valve controlling the flow of 
cleansing fluid through the conduit, said valve 
having a portion engageable by operating fluid 
controlled by the throttle valve, and said throttle 
Valve introducing fluid to close the valve and hold 
the same closed after the closing of the throttle 
valve and permitting the escape of holding fluid 
to open the valve prior to the opening of the 
throttle valve. 

7. In a rock drill, a steel actuated thereby, a 
tube conveying water to the steel, a throttle valve 
controlling the flow of operating fluid to the 
Steel, a Valve controlling the flow of water to the 
tube, a passageway leading from the throttle 
Valve to the second valve, and said throttle valve 
introducing operating fluid through the passage 
Way to close the second valve and hold the same 
closed Subsequent to the closing action of the 
throttle valve and permitting the escape of hold 
ing fluid to atmosphere prior to the opening of 
the throttle valve. 

8. In a rock drill, a steel actuated thereby, a 
tube conveying water to the steel, a throttle valve 
controlling the flow of operating fluid to the 
steel, a valve controlling the flow of water to the 
tube, a passageway leading from the throttle 
valve to the second valve, and said throttle valve 
introducing operating fluid through the passage 
Way to the Second valve closing the same Subse 
quent to the closing action of the throttle valve 
holding the same closed thereafter and permit 
ting the escape of holding fluid to atmosphere 
prior to the opening of the throttle valve. 

HJALMER C. GUSTAFSON. 
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