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UNITED STATES PATENT OFFICE 
ROCK ORLINGAPPARATUS 

John C. Curtis, Claremont, N. H., assignor to 
Joy Manufacturing Company, a corporation of 
Peransylvania, 

Application October 2, 1947, Seria No. 78,149 

This invention relates to rock drilling appara 
tus and more particularly to an improved adjust 
able Supporting structure for hanner rock drils 

Cairns. (C. 255-5) 2 
ing tool may be easily and quickly adjusted 

Whereby the drilling tools inay be supported in . 
Various positions with respect to the work. 

In portable rock drilling apparatus, especially 
designed for use in underground mines. Ortuin 
nels, one or more drill mountings, such as swiveled 
drill jibs or booms, are mounted on a portable base 
and carry a drilling tool or tools for adjustment 
laterally and in vertical planes relative to the 
base, thereby to Support the drilling tool Or tools 
to drill holes at various locations with respect to 
the Working face. Such known types of drilling 
apparatus, however, either have a relatively lim 
ited range of adjustment in vertical panes or 
have vertical guide frames of relatively great 
height Which prevent ready transport of the ap 
paratus through the relatively restricted spaces 
and Sharply curved passageways Such as are en 
countered in underground mines or tunnels. The 
present invention contemplates improvements 
Over preViOuS devices in that an extensible elle 
vating structure is provided for the drill mount 
ings for adjusting the latter through a relatively 
Wide range from a relatively low position near the 
top of the base to a relatively high position a 
Substantial distance above the top of the base and 
So arranged and constructed that it may be co 
lapsed into a relatively compact lowered position 
at the top of the base so that transport of the 
apparatus in underground nines or tunnels is 
facilitated. The present invention not only pro 
Wides an elevating structure Which has a relative 
ly Wide range of adjustment in Vertical planes 
but which also embodies parallel notion arms or 
links for maintaining the support for the swiveled 
drill mountings in a Substantially horizontal posi 
tion irrespective of the elevation thereof, thereby 
to maintain the Swivelaxes of the drill mountings 
always Substantially vertical. 
An object of this invention is to provide anim 

proved rock drilling apparatus. Another object 
is to provide an improved adjustable Supporting 
Structure for hammer rock drills. A further ob 
ject is to provide animproved adjustable Support 
ing structure for an adjustable drill mounting 
such as a swivelled drill jib whereby the drill jib 
may be supported in Various elevated positions 
with respect to the work. Yet another object is 
to provide an improved rock drill supporting 
structure having a relatively wide range of ver 
tical adjustment. A still further object is to pro 
vide an improved hydraulically operated support 
ing structure for a rock drill Whereby the drill 

through a relatively wide range. Another object 
is to provide an improved drill supporting struc 
ture of the parallel arm or link type whereby a 
drilling tool may be elevated through a relatively 
Wide range While the same is maintained in a 
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horizontal drilling position. A still further object 
is to provide an improved parallel motion sup 
porting structure for a swiveled rock drill jib 
whereby the swivel axis of the drill jib is always 
maintained vertical irrespective of the elevated 
position thereof. Another object to provide an 
improved hydraulically operated elevating mech 
anism for a rock drill. Yet another object is to 
provide an improved rock drilling apparatus hav 
ing a novel arrangement and combination of 
parts. These and other objects and advantages 
of the invention will, however, hereinafter more 
fully appear. · · · ' ? · · ·' · · , 

In the accompanying drawings there is shown 
for purposes of illustration one form which the 
invention may assume in practice. 

In these drawings: ?? ???????? 
Fig. 1 is a top plan view of a rock drillingap 

paratus constructed in accordance with an illus 
trative embodiment of the invention. .1 ? 

Fig. 2 is a side elevational view of the drillin 
apparatus shown in Fig. 1, with the drilling tools 
in a lowered position. ? 

Fig. 3 is a side elevational view showing the 
drilling tools in elevated positions, with one jib 
swung down Wardly. 

Figs. 4 and 5 are cross-sectional views taken 
respectively on lines 4-4 and 5-5 of Fig. 3, 
showing details of the slidable platforms and the 
front upper arm pivot. ... . . . . . 

Figs. 6 and l are enlarged detail sectional views 
taken respectively, on lines 6-6 and 7-7 of Fig. 
3, and illustrating the pivot constructions. - 

Fig. 8 is a side elevational view showing the 
lower parallel arms of the adjustable supporting 
structure in elevated position. 

Fig. 9 is a view similar to Fig. 8, with the upper 
parallel arms of the Supporting structure: in 
elevated position. 

Fig. 10 is an enlarged sectional view taken sub 
stantially on line - of Fig. 8, showing details 
of one of the telescopic jacks. 
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Fig. 11 is a rear end elevational view of the 
drilling apparatus shown in Fig. 3, with the drill 
ing tools in an elevated position. . . . . 

Fig. 12, is a diagrammatic view illustrating the 
hydraulic fluid System. r 

in this illustrative construction, as shown, in 
the drawings, the improved rock drilling appa 
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ratus, generally designated I, is of the track 
wheel mounted type adapted to travel along a 
trackway, and includes an adjustable Supporting 
structure 2 for a pair of adjustable drill mount 
ings, herein a pair of swiveled drill jibs 3, 3 
which support a pair of hammer drilling tools 4, 
4. It will be evident, however, that the drilling 
apparatus may be mounted in other manners and 
may include only one or several drill mountings 
or jibs. 
The rock drilling apparatus, as shown herein, 

comprises a truck frame 5 mounted on track 
wheels 6, 6 adapted to travel along a trackway. 
Carried by the truck frame is a motor 8 driving a 
pump 9 for a purpose to be later explained. PiV 
otally mounted at 0, 0 at the sides of the truck 
frame are pairs of parallel lower supporting arms 
or links fl, which are pivotally connected at 
2, 2 to pairs of parallel upper supporting arms 
or links 3, 13. The adjacent ends of the upper 
and lower supporting arms are connected at their 
pivots by parallel side-links 4. The upper ends 
of the arms f3, 3 are pivotally, connected at 3, 
5 to a horizontal platform f6, which carries the 

Swiveled drill mountings or jibs. 3, 3. Thus, a. 
double parallel motion arm structure is provided 
for supporting the jib carrying platform í G SO 
that thie"latter is maintained horizontal irrespec 
tive-off its elevated position. As a resuit of this 
parallel motion structure, the swivel axes of the 
drill jibs are always-maintained vertical regard 
less of the elevated position of the jibs. 
In this improved construction, the lower Sup 

porting arms , f f are pivotally mounted, as 
shown: in Fig.: 6, on horizontal bolts passing 
through openings invertical side plates 3 of the 
truck frame, and surrounding these bolts and ex 
tending between the inner sides of the side plates 
are spacing sleeves 8”. Threaded at - í 9 at the 
outer ends of the bolts are tightening nuts 28. 
The pivots 2, 2 between the upper and lower 
supporting arms include bolts-2 surrounded by 
spacing sleeves 22 extending between the inner 
sides of the arms, and threaded at 23 at the outer 
ends of the bolts-are-tightening nuts 24, as shown 
in Fig. 7. As shown in Fig. 10, the pivots (5, 5 
at the upper ends of the upper arms 3 include 
bolts 25 passing through openings inside frames 
26 of the platform 6, and surrounding these bolts 
and extending: between the inner sides of the 
platform are spacing sleeves 27: Tightening nuts 
28 are threaded at 29 at the ends of the bolts. 
The nuts of the bolts of the Several pivots, when 
tightened, serve to clamp the arms and associated 
parts' rigidly in adjusted position in a manner 
necessary in a hammer drilling apparatus where 
in considerable vibration is set up within the ap 
paratus" during the drilling operation. Pivotally 
mounted at 30 on the truck frame just rearward 
ly of the rear wheel axes are telescopic hydraulic 
jacks3f, 3 ?, each comprising telescopic jack sec 
tions 32, 33, 34 comprising cylinder and piston 
rod portions, with the cylinders thereof carrying 
Suitable packings to prevent leakage. The outer 
piston rod 35 is pivotally connected at 33 to the 
forward bolt 2 in the manner shown in Fig. 7. 
Pivotally mounted at 37 on a spacing sleeve sur 
rounding a cross bolt, connected to the side links 
4 are telescopic hydraulic jacks 38: each con 

prising a series of jack sections, 39, 40, 4 i includ 
ing cylinder and piston rod portions, with the cyl 
inders thereof carrying: suitable packings to pre 
vent leakage. The upper piston rod 42 is piv 
otally connected at. 43, as shown in Fig. 10, on 
the rear. spacing sleeve 27. 
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The drill mountings or jibs 3, 3 mounted On 

the horizontal platform i 6 may be of the hy 
draulically operated type similar to those dis 
closed in my copending application, Serial No. 
563,579, filed November 5, 1944, now matured 
into Patent No. 2,500,931, granted on March 21, 
1950, and includes frames 54 swiveled on parallel 
upright axes 5. and having pivotally mounted 
thereon jibs or booms 48. Fivotally mounted at 
is at the outer ends of the jibs are supportS 43 
carrying clamps 49 to which guide frames 58 are 
Secured. The drilling tools 4 are slidably guided 
on these guide frames and may be fed back and 
forth relative theireto by Suitable motorS 5. Hy 
draulic jacks 52 are pivotally connected to the 
SWiveled frames and to the lower sides of the jibs 
for SWinging the jibs. in a Vertical direction about 
their pivotS. Suitable hand operated pumps 53 
in Olunted on the SWiveled fiane serve to supply 
liquid under pressure to these jacks. As these 
driil jib Structures are clearly disclosed in the 
application. above referred to sandi: do not. per se 
enter into the present invention, further descrip. 
tion thereof herein is considered unnecessary 
other than to state that the drilling tools may be 
adjusted in horizontal and vertical directions rel 
ative to the platform. S., Slidably guided in 
guideWayS* 43. om the platform, Sº in the manner 
shown in Fig. 5 are extensible-platforms 55, which 
may be extended outwardly beneath the drill jibs 
in the Inanner shown in Fig. 3, to provide sup 
ports on which the dirii operators may stand. 
TeieScopic. Side: frames: 56, 5, attached to the 
Outer sides of the:sliding platforms 55 and to the 
platforni S, Serve to guide the slidable platforms 
and to provide protective side rails for the plat 
forIS in the rianner shown. 
NoW referring to the hydraulic fluid systein 

shown in Fig. 10, it will be noted: that the pump 
9 driven by the motor 8 has its intake connected 
by a conduit 58 to a tank 59 carried by the truck 
frame, and the discharge side of the pump is con 
nected by a conduit. $0 to the pressure passage of 
a Valve bOX6 of a conventional slide valve mech 
anism. 62, also: mounted: on the rear end of the 
truck frame. The discharge passage of the valve 
box is connected by a return conduit, 63 back to 
the tank. Leading from the valve box is a con 
duit 64 connected through branch conduits 65 and 
63 to the lower ends of the hydraulic jacks 3 . A 
conduit S is connected through branch conduits 
68 aid 59 to the lower end of the hydraulic jacks 
38. Conventional hand operated slide valves 70 
and , contained in: the valve box, are provided 
for controlling flow of liquid from the pressure 
passage of the valve box to these jacks, and these 
valves may be positioned to connect the jacks 
through the discharge passage of the valve box 
back to the tank. Thus the upper and lower 
jacks may be operated independently or concur 
rently, as desired, and when the valves are prop 
erly positioned, the liquid may be trapped in the 
jacks to lock the parts in adjusted position. 
The rock drilling apparatus may be transport 

ed from place to place in any suitable manner 
either by Suitable towing means or by its own 
Self-contained propelling means, as desired. The 
truck wheels may be provided with suitable 
brakes, or suitable rail clamps may beenployed, 
SO that When the working place is reached, the 
apparatus may be secured in a stationary work 
ing position. In Figs. 1 and 2, the apparatus is 
shown in drilling position with respect to a work 
ing face, with the parallel arms. of the adjustable 
Supporting. Structure folded down onto the truck 
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and with the drill jibs in a horizontal position, 
thereby to support the drilling tools to drill holes 
above the floor. When desired, either or both of 
the drill jibs may be swung downwardly fron? 
the position shown in Fig. 3 to locate the drilling 
tools near the foor. When drilling at a higher 
level is desired, either of the pairs of jacks 3 
or 38 may be operated to swing either the lower 
arms í í, í í, as shown in Fig. 8, or the UPPE! 
arms 3, .3, as shown in Fig. 9, into an upright 
position. If a still higher drilling position is de 
sired, both pairs of jacks 3 f and 38 may be con 
currently operated to move both the upper and 
lower: arms into the vertical position shown in 
Figs. 3 and 11. Evidently, the pairs of parallel 
arms may be swung into any desired intermediate 
position between their lowered folded position 
shown in Fig.2 and their raised upright position 
shown in Fig. 3 to locate the drill jibs in any de 
sired intermediate position. When the arms are 
suitably adjusted, the liquid may be trapped in 
the jacks by the control valves to lock the parts 
in position, and the several bolts at the arm piv 
ots may be tightened firmly to clamp the parts. 
It will, also be evident that, during transport, the 
drill jih may be swung over the truck frane, so 
that when the sliding platforms. 55 are slid in 
wardly beneath the jib-Supporting platform. , 
extireme longitudinal. Compactness is attained, 
thereby to facilitate movement of the apparatus 
through relatively restricted Spaces and around 
sharp curves. Stich as are encountered in under 
ground mines or tunnels. 
"In lieu of the telescopic hydraulic jacks dis 

closed, it will be evident that other forms of ex 
tensible power devices may be employed to Swing 
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the arms, and under certain conditions, power 
Operated jacks of the screw type may be used. 
Also, instead of using separate hand pumps for 
the drill jibs 3, 3, liquid under pressure may be 
supplied thereto from the pump 9. 
As a result of this invention, an in proved rock 

drilling apparatus is provided which may be 
easily and quickly adjusted through a relatively 
Wide range to enable drilling at different eleva 
tions. By the provision of the parallel arm or 
link Supporting structure, the drill Supporting 
platform is alwaySnaintained in a substantially 
horizontal position irrespective of its elevation. 
By mounting a pair of adjustable drill mountings 
or jibs of the character disclosed on the adjust 
able platforn, the drilling tools may be adjust 
ed through a relatively wide range both vertically 
and laterally in any position of adjustment of the 
platform. The particular arrangement of the 
adjustable supporting structure not only provides 
a relatively wide range of adjustment, but also ex 
treme compactness is attained during transport. 
Other advantages of the invention will be clearly 
apparent to those skilled in the art. 
While there is in this application specifically 

described one forma, which the invention may, as 
Sume in practice, it Will be understood that this 
form of the Same is shown for purposes of illis 
tration and the invention may he modified and 
embodied in various other forms without depart 
ing from its spirit or the scope of the appended 
claims. 
What I claim as new and desire to secure by 

letters Fatent is: 
1. In a drilling apparatus, a portable base, a 

horizontal frame overlying said base, a drill 
mounting on said frame providing a Support for 
a drilling tool, and an adjustable Supporting 
structure mounted on Said base and carrying said 
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S 
frame and adjustable to elevate said frame from 
a position lying close to the top of said base to a 
position a substantial distance above Said base, 
said supporting structure comprising a pair of 
parallel arms pivotally, connected at one end to 
said base, an intermediate frame connecting the 
opposite ends of said arms for maintaining the 
same in parallelism, a second pair of parallel 
arms pivotally connected at one end to said Op 
posite ends of said first pair of arms, Said Second 
pair of arms pivotally connected at their oppo 
site ends to said horizontal frame, an extensible 
power device connected between Said base and 
said intermediate frame for Swinging said first 
pair of arms about their pivots relative to said 
base, and an extensible power device connected 
between said intermediate frame and Said hori 
zontal frame for swinging said second pair of 
arms about their pivots relative to said first pair 
Of aS. . . 

2. In a drilling apparatus, a portable base, a 
horizontal frame Overlying : Said base, a drill 
mounting on said frame providing a support for a, 
drilling tool, and an adjustable supporting struc 
ture mounted on said base and carrying said 
frame and adjustable to elevate said frame from 
a position lying close to the top of said base to a 
position a substantial distance above Said base, 
said supporting structure comprising a pair of 
parallel supporting elements pivotally mounted 
at one end on said base, an intermediate frame 
connecting the opposite ends of said supporting 
elements for maintaining the same in parallel 
ism, a second pair of parallel supporting elements 
pivotally connected at one end to said opposite 
ends of said first parallel supporting elements, 
said second parallel supporting elements pivotal 
ly connected at their opposite ends to said hori 
zontal frame, an extensible power device con 
nected to certain of one pair of said parallel sup 
porting elements for effecting adjustment of the 
latter to raise said horizontai frame through a 
predetermined distance, and a cooperating ex 
tensible power device connected to certain of said 
other pair of Said parallel supporting elements 
for effecting adjustment of the latter to complete 
the elevation of said horizontal frame. r - - 

3. In a drilling apparatus, a portable base, a 
horizontal frame overlying said base, a drill 
mounting on said frame providing a support for 
a drilling tool, and an adjustable supporting 
structure mounted on said base and carrying said 
frame for elevating the latter from a lowered po 
sition close to the top of said base to a raised 
position a substantial distance above said base, 
Said Supporting structure including a lower pair 
of arms pivotally connected at one end to said 
base on parallel transverse axes, an intermedi 
ate frame connecting the opposite ends of said 
parallel arms, a, second upper pair of arms piv 
otally connected at one end to said opposite ends 
of Said first arms to swing about parallel axes 
Which are parallel to said first mentioned axes, 
Said upper pair of arms pivotally connected at 

5 their opposite ends to said horizontal frame, and 
Said pairs of arms folding down close to the top 
of said base When Said horizontal frame is low. 
ered and said pairs of arms disposed substantially 
vertical With said arms of one pair in substantial 
alignment with the arms of said other pair when 
Said horizontal frame is elevated, and said inter 
mediate frame lying between said horizontal 
frame and Said base when said horizontal frame 
is in lowered position close to said base, and ad 
justing devices connected to said pairs of arms 
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respectively. för: swinging said armis about their 
pivots. ? ... ‘‘ 

4. In a drilling apparatus, a portable base, a 
horizontal frame overlying said base, a drill 
mounting on said frame providing a Support for 
a drilling tool, and an adjustable supporting 
structure mounted on said base and carrying Said 
frame for elevating the latter from its lowered 
position close to the top of Said base to its raised 
position a substantial distance above Said base, 
said supporting structure including a pair of par 
allel arms pivotally connected at One end to Said 
base to º Swing about parallel transVerse a Xes, an 
intermediate frame connecting the opposite ends 
of said arms, a second pair of arms pivotally con 
nected at one end to said opposite ends of said 
first pair of arms to swing about parallel axes 
parallel to said first mentioned axes, said Second 
pair of arms pivotally connected at their opposite 
ends to said horizontal frame, said pairs of arms 
when said horizontal frame is lowered folding 
down close to the base beneath said horizontal 
frame, a fuid operated jack connected between 
said base and said intermediate frame for SWing 
ing said first pair of arms about their pivots, a 
fluid operated jack connected between said inter 
mediate frame and said horizontal frame for 
Swinging said Second pair of arms about their 
pivots, a pressure fluid Source. On Said base, and 
valve means for effecting fluid Supply from Said 
source to said jacks and for venting Said jacks. : 

5. In a drilling apparatus, a portable base, a 
drill mounting providing a support for a drilling 
tool, and an adjustable supporting structure 
mounted on said base and carrying said drill 
mounting for elevating the latter from a lowered 
position close to the top of said base to a raised 
position a substantial distance above Said base, 
said Supporting structure comprising a SWingable 
arm structure pivotally connected to said base to 
Swing in vertical planes, a second swingable arm 
structure pivotally connected to the free end of 
said first arm structure, to Swing in vertical 
planes, an intermediate frame connecting the 
adjacent ends of Said SWingable arm structures, 
said second Swingable arm structure adjustable 
in elevation with Said first arm structure, fluid 
operated devices connected to said arm struc 
tures and to said base and intermediate frame 
respectively for respectively swinging said arm 
structures about their respective pivots and act 
ing cumulatively, to effect full adjustment of said 
supporting structure between its lowered and 
raised positions, a fluid Source on said base, and 
valve means for controlling the fluid supply from 
said source to said devices respectively to effect 
Operation of the latter as aforesaid. 

6. In a drilling apparatus, a portable base, a 
drill mounting providing a support for a drilling 
tool, and an adjustable. Supporting structure 
mounted on. Said base for elevating said drill 
mounting from a lowered position close to the 
top of Said base to a raised position a substan 
tial distance above said base, said supporting 
Structure including pairs of coacting links piv 
otally-connected together, an intermediate frame 
mounted at the points of connection of the ad 
jacent ends of said coacting links, one pair of 
links pivotally mounted on Said base and the 
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other pair of links pivotally connected to said 
drill mounting, said links arranged to fold. to 
gether close to the base when said tool Support 
is in lowered position, a power device Connected 
to said one pair of links and to said base for 
swinging said one pair of links relative to the base 
to effect adjustment in elevation of both pairs, a 
power device adjustable in elevation with said 
one pair of links and connected to said other pair 
of links and said intermediate frame for SWing 
ing said other pair of links relative thereto, and 
control means for effecting operation of Said 
power devices whereby the latter effect cumu 
latively the full adjustment of Said Supporting 
structure between its lowered and its raised posi 
tions. 

7. In a drilling apparatus, a portable base, a 
support for a drilling tool, and an adjustable Sup 
porting structure mounted on said base and 
carrying said tool Support and adjustable to ele 
vate said tool support from a position lying close 
to the top of Said base to a position a substantial 
distance above said base, Said. Supporting struc 
ture comprising a pair of parallel Supporting ele 
ments pivotally mounted at One end on said base 
to swing in vertical planes, an intermediate frame 
connecting opposite ends of said supporting ele 
ments for maintaining the same in parallelism, 
a second pair of parallel supporting elements piv 
Otally connected at One end to Said opposite ends 
of Said first parallel Supporting elements to swing 
in vertical planes, said Second parallel support 
ing elements pivotally connected at their oppo 
Site ends to Said tool support, said Supporting ele 
ments arranged to fold together close to the base 
When Said tool Support is in lowered position, an 
extensible power device connected to said base 
and said intermediate frame for effecting ad 
justment of said first pair of said parallel sup 
porting elements to raise said tool support 
through a predetermined distance, and a cooper 
atting extensible power device connected to said 
intermediate frame and said tool support for 
effecting adjustment of Said second pair of par 
allel Supporting elements to complete the eleva 
tion of Said tool support, and control means for 
Said power devices whereby the latter cumu 
latively effect full adjustment of said supporting 
Structure between its lowered and raised posi 
tions. 

JOHN C. CURTIS. 
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