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To all whom it may concern: 

tumwa, in the county of Wapello and State 

which the following is a specification 
This invention relates to pneumatic drills 

more especially ???? cutting large openings, and particularly adapted for use in 
tunneling or making lateral cuttings in min 
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ing and rock drilling, and other similar oper ations. - - 
The objects of the invention are to con 

struct a drill having a plurality of cutters or 
bits, each cutter or bit independently oper 
ative, and all the cutters, or bits simultane 
ously operative; to construct a casing havin 
a closing head with a chamber and radia 
passages leading therefrom, each radial pas 
sage connected with a longitudinal passage 
in the casing for supplying air, or other me 
dium underpressure,to each passage;to con 

O lurality of pneu 
matic hammers añd a ? of ???\fi, 
stems, each stem having connected there 
with a tool head with bits or cutters; to fur 
nish a plurality of easings located in a carry 
ing head, each casing having a central cham 
ber to receive a driving hammer and a driven 
stem, and each casing having an induction 
passage for admitting fluid to drive the ham 
mer and an eduction passage for exhausting 
fluid from in front of the driving end of the 
hammer; to furnisha plurality of drills, each 
drill operated by a driven hammer, with the 
drills arranged in a circle and coöperating 
with a central drill operated by a drivenham 
mer; to construct a main shell or casing hav 
ing a plurality of longitudinal passages and a 
carrying casing or head having a plurality 
of passages coinciding with the longitudinal 
passages of the main shell or casing and sup 
plying compressed air, or other medium un 
der pressure, to a plurality of barrels ar 
ranged in a circle, and each barrel having a 
chamber to receive a driving hammer and a 
driven stem; to construct a pneumatic drill 
having a plurality of tool heads, each carry 
ing bits or cutters and arranged in a circle, 
and having also a central too head carrying 
bits or cutters, with all the tool heads oper 
ated by pneumatic hammers; and to improve 
generally the construction, arrangement and 
operation of the plurality of pneumatic drills 

. f and 
Be it known that I, MARTIN HARDsoCG, a other. citizen of the United States, residing at Ot 

central drill in their relation one to the 
The invention consists in the features of 

construction and combinations of parts here 

vation of the complete drill, taken through 
two of the outer drills and the central drill; 
Fig.2 a similar view to Fig. 1, taken on a line 
passing between two outer drills and through 
the central drill; Fig. 3 a side elevation of 
the complete drill of the invention; Fig. 4 an 
end elevation of the drill of the invention, 
showing the tool head with the bits or cut 
ters; Fig.5 a face view on the dividing line 
between the main shellor casing and the cas 
ing or head carrying the drills; Fig. 6 a cross 
section on line a-a of Fig.1; Fig. 7 a cross 
section on line b-b of Fig. 2; Fig. 8 a cross 
section on line c-c of Fig. 1; Fig. 9 a cross 
section on line d-d of Fig. 1; Fig. 10 an en 
larged section in detail, showing two of the 
drills and a portion of the main shell or cas 
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ing, and the casing or head carrying the 
drills, with the supply and discharge passages 
for compressed air, or other medium under 
pressure; Fig. 11 a cross section on line e-e 
of Fig. 10, looking in the direction of the ar 
row; Fig. 12 a cross section on line f-f of 
Fig. 10, looking in the direction of the arrow; 
and Fig. 13 a detail, partly in section, of the 
lower end of the central 
head. . ? 

The construction shown has a supply pipe 
1 for compressed air, or other medium under 
pressure, with an encircling flange 2 forming 
a conveyer or flight for removing the cuttings, 
dust and fine particles produced in the opera 
tion of the drill. The forward end of the 
supply and carrying tube 1 is threaded into 
a neck or wall 3 on a closing head 4, and 
the closing head 4 has a central chamber 5 in 
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arrel and its tool 

90 

95 

line with the interior of the and car 
rying tube 1, from which chamber 5 radial 
passages 6 lead outwardly, each passage ter minating in a port 7 downwardly opening 
through the inner face of the head, as shown 
in Figs. 2 and 7. Each port 7 communicates 
with and is in line with alongitudinal passage 
8, formed in a main shell or casing 9 consti 
tuting the rear section of the frame, and the 

of Iowa, have invented certain new and use- inafter described and claimed. 
ful Improvements in Pneumatic. Drills, In the drawings-Figure lis a sectional ele 

head 4 and main shell or casing 9 are connect 
ed with a casing or head 11, constituting the 
front section of the frame, by tie rods 10, pass 

ling through the head 4 and the main shell or 
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casing 9 and threaded into the inner end of 
the head or casing 11, as shown in Fig. 2. 
The exterior face of the head 4, the main 
shell or casing 9 and the head or gasing 11, 

5 have a plurality of grooves 12, and the inte 
rior face of the head 4, the main shell or cas 
ing 9, and the casing or head 11, have grooves 
13, as shown in Figs. 3, 4 and 5. The exte 
rior grooves or passages 12 are for withdraw 

10 ing the cuttings, dust and fine particles from 
in front of the bits or cutters, and the interior 
grooves or passages, allow dust and fine par 
ticles to escape from the interior of the bneu 
matic drill, as a whole, to be discharged 

15 around the exterior of the drill. 
A central tube 14 is, at its outer end, 

threaded into the head, 4, so as to be in com 
munication with the chamber 5, and the in 
ner end of this tube 14 is threaded into the 

20 end head of a barrel 15, and the barrel 15 has, 
on opposite sides, longitudinal passages 16, 
each passage terminating at its outer or rear 
end in a radial or laterally extending port 17, 
each port in communication with a cross 

25 passage or chamber 18 at the end of the Sup 
ply tube 14, so as to admit fluid into the side 
or longitudinal passages 16, for operating or 
driving the hammer in the chamber of the 
barrel. · ?? 

30 Each passage or chamber 18, as shown, is 
formed between the end of the supply pipe or 
tube 14, and a closing head or plug 19, for 
the rear end of the chamber of the barrel. 
Each side or longitudinal passage 16, at its 

35 inner or forward end, terminates in a radial 
or laterally extending port 20, and each port 
20 is in communication with a chamber 21 

f formed in the wall of the barrel 15, so as to 
admit fluid into the chamber 21 for receding 

40 the hammer. The chamber of the barrel has 
a circumferential wall 22, located between 
the chamber 21 and a chamber 23, and the 
chamber 23 is continued as a chamber or hole 
24 into which is threaded the body of the 

45 plug 19, so as to effectually close the rear end 
of the chamber of the barrel, as shown in 
Fig. 2. The interior of the chamber of the 
barrel has a circumferential wall 25, located 
between the chamber 21 and a chamber 26, 

50 and the wall 25 furnishes a guide and support 
for the body 27 of a pneumatic hammer, 
having a striking end at the front and an 
enlargement or head 28 at the rear; and the 
enlargement or head 28 furnishes an abut 

55 ment or end face 29 against which fluid acts 
to recede the hammer into a striking posi 

/ tion. The hammer has a central longi 
tudinal hole 30 opening through the end of 
the enlargement or head 28, and adjacent to 

60 the rear end of the passage 30 are lateral pas 
sages 31 leading through the enlargement or 
head; and at the front end of the longitudinal 
assage 30 are lateral ports or passages 32 
eading through the body of the hammer. 

the ports or 
tion with the chamber 26, for the compressed 

chamber 26, and each port 33 is in communi 
cation with a side or longitudinal passage 34, 
leading to the front end of the barrel of the 
hammer. Each side or longitudinal passage 
34 is in communication with a tube 35, and 
each tube 35 enters a hole or passage 36 in a 
tool head 37, which tool head is carried by a 
shank or stem 3S, forming the driven shank 
or stem operated upon the hammer. The 
cross or tool head 37 carries, in the cqnstruc 
tion shown, a plurality of bits or cutters 39, 
for performing the cutting or drilling opera 
tion by which a central hole is made in the 
material being operated. 
The compressed air, or other medium un 

der pressure, flows through the supply tube 
14 into the cross passage lS, and through the 
ports 17 enters the side or longitudinal pas 
sages 16, to discharge at the ports 20 into the 
chamber 21, for the compressed, air, or other 
medium under pressure, to act on the abut 
ment or end face 29 of the enlargement or 
head 28, and recede the hammer to its strik 
ing or driving position. The hammer is re 
ceded a sufficient distance for the lateral pas 
sages or ports 36 to pass the rear end of the 
wall 22, for compressed air, or other medium 
under pressure, to enter the chamber 23 and 
flow into the central passage 30 of the ham 
mer, and act against the front end of the 
passage and rear end of the hammer, and 
cause the hammer to deliver the blow; and 
when in the receded position, the ports or 
passages 32 are closed by the entry of such 
ports or passages within the wall 25, pre 
venting the escape of compressed air, or 
other medium under pressure, through the 
passages or ports 32, until the hammer has 
delivered its blow. The forward thrust or 
drive of the hammer carries the ports or 
passages 31 within the inclosing wall 22, 
closing such ports or passages, and carries 

assages 32 into communica 

air, or other medium under plessure, to es 
cape from the passage 30 into the chamber 26, 
and flow through the ports 33 into the pas 
sages 34, and discharge through the tubes 35 
and passages or holes 36, in the front of the 
cross or tool head 37, and act to carry away 
the cuttings, dust and fine particles from the 
bits or cutters, giving a perfect clearance, 
after each blow of the hammer, for the next 
succeeding operation of the bits or cutters. 
The central drill, by its bits or cutters, 

makes a hole, central of the core, cut out by 
the bits or cutters of the drill, so that, if de 
sired, a dynamite cartridge, or other explo 
sive, can be entered into the central hole for 
breaking up the core, so as to permit of the 
easy removal of the broken mass; and, as 
shown, the central drill acts slightly in ad 
vance of the outer drills in doing its work, 
which is desirable, as the barrel, with its 

65 A port 33 leads from opposite sides of the drill, furnishes a centerpin or bearing for the 
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revolving or turning of the drill, as a whole, terminating at the end of the head or shell in the operation of the drill. 
The casing or head 11 has, in its inner end 

face, a plurality of holes or passages 40 coin 
ciding with and in communication with the 
holes or passages 8 in the main shell or cas 
ing; and, as shown, the passages 8 are nearer | 
the inner face than the outer face of the shell. 
or casing 8, and the holes or passages 40 start 
from the end of the passages or holes 8 and 
have a slight outward inclination, so as to 
terminate at their inner ends at a central 
point between the inner and outer faces of 
the head or casing 11, as shown in Fig. 2. 
The passage 40 communicates with a cross 
passage 41, formed in the body of the head or 
shell 11, as shown in Fig. 10; and at each end 
of each passage 41 is a circumferential pas 
sage 42, into which the passage 41 discharges 
compressed air, or other medium under pres 

The head or shell 11 has entered there 
into a plurality of hammer barrels 43, the 
number of hammer barrels varying with the 
size of the head or shell, but enough hammer 
barrels being provided to entirely fill the end 
of the head or shell, as clearly shown in Fig. 

Each barrel 43 has, on opposite sides, 
lateral ports or passages 44 communicatin 
each barrel, and each port or passage 44 at 
its inner end, communicates with a chamber 
45 formed within the interior of the barrel. 

35 

40 

45 
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55 

A circumferential wall 46 is formed on the in 
ner face of the wall, and is located between 
the chamber 45 and a chamber 47, which 
chamber is continued as a chamber or hole 
48 to receive a closing plug 49, by means 
of which the chamber of the hammer barrel 
is tightly closed at its rear end, as shown in 
Fig. 10. A circumferential wall 50, on the 
inner face of the barrel, is located between 
the chamber 45 and a chamber 51, and the 
circumferential wall 50 furnishes a guide and 
bearing for the body of the hammer 52 i hav 
ing a front or striking end with an enlarge 
ment or head 53 at its rear end, furnishing a 
shoulder or abutment 54 for fluid to act and 
recede the hammer to striking position. 
The body of the hammer has a central longi 

11, so as to discharge compressed air, or 
other medium under pressure, in front of the 
head or shell. a 
Each hammer barrel has, at its front end, 

an inner circumferential wall 62, forming a 
which is retained in the chamber therefor of 
the barrel by means of a slot 64 in the shank 
or stem, and a bar or key 65, secured in the 
wall of the barrel and passing through the 
slot, as shown in Fig. 10, so as to hold the 
shank against dropping out and at the same 
time permitting of the necessary end move 
ment for the operation of the cross head with 
the drill bits or cutters. The shank or stem 
63 extends from a cross or tool head 66, car 

70 

guide and bearing for a shank or stem 63, 

80 

rying drill bits or cutters 67 of a suitable . . 
formation to operate and drill or cut a hole, 
and the arrangement of and the length of the 
cross head with the bits or cutters is such as 
to cause each tool to make a hole of greater 
diameter than the thickness of the wall or 
shell 11, as shown in Fig. 4; and the drill 
heads are spaced apart a sufficient distance, 
so as to have a clearance between the heads 
and the bits or cutters, by which a hole or 
circular channel is cut of a greater diameter 
than the diameter of the main shell or casing 
in cross diameter, with a central core inside 
of the main shell or casing and the head or 
casing carrying the hammer barrels, such 
core having a central hole, cut by the central 
drill or tool as already described. 
The operation for all of the outer bits or 

cutters is the same, so that a general de 
scription will answer for each outer pneu 
matic hanmer with its tool head and bits or 
cutters. The supply and carrying pipe 1 de 
livers compressed air, or other medium under 
pressure, to the chamber 5, and the com 
? air, or other medium under pressure, ows through the plurality of radial passages 
6, to discharge at each port 7 into the com 
panion longitudinal or side passage 8 in the 
main shell or casing 9; and from the passages 
8 the compressed air, or other medium under 
pressure, enters the ??????????????????? 40 in the head 
or shell for the barrel hammers, to flow into tudinal passage 55 extending through the en- the cross passages 41 from the several pas largement orhead 53; and adjacent to the 

rear end of the passage 55 are lateral ports or 
passages 56, extending through the enlarge 

- ment or head; and at the front end of the 
passage 55 are lateral ports or passages 57, 
which are brought into communication with 
the chamber 51, when the hammer has com 
|{{{| its strike or blow, as shown in Fig. 10. 

60 

65 

The chamber 51, on opposite sides, has lat 
eral ports 58 communicating with a circum 
ferential passage 59, formed in the body of 
the head or shell 11 around each hammer bar 
rel 43, and each circumferential passage 59 
communicates with a cross passage 60, lead 
ing from which is a longitudinal passage 61 

| sages 40 and enter the circumferential pas 
sage or chamber 42 of each hammer barrel. 
The compressed air, or other medium under 
pressure, supplied to the chanber 45 by the 
ateral ports 44 from the circumferential 
chamber or passage 42, acts against the abut 
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ment or end face 54, and recedes or forces 
The hammer is receded a sufficient distance 
back the hammer into striking position. 
for the lateral ports or passages 56 to pass 
the rear end face of the circumferential wall 
46, allowing fluid to enter the chamber 47 
and pass into the longitudinal passage 55 of 
the driving hammer, for the hammer to act 
against the forward end of the passage 55 

25 

30 



and rear end of the hammer, and advance the hammer to strike the blow. The compressed 
air, or other medium under pressure, enters 
the passage 55 through the lateral ports 56, 
and when the ports 56 are opened to admit 
fluid the ports 57 are closed, against the es 
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cape or eduction of fluid, by the withdrawal 
of the ports 57 within the circumferential 
wall 50, so that the fluid can act fully to 
cause the hammer to strike the blow. The 
ports or passages 56 are closed, when the 
hammer is advanced by the ports entering 
the circumferential wall 46, and with the de 
livery of the blow-by the hammer the lateral 
ports, or passages 57 open into the chamber 
51, allowing compressed air, or other medium 
under pressure, to escape into the chamber 
51 and flow out therefrom, through the 
lateral ports or passages 58, into the circum 
ferential passage 59 to enter the cross passage 60 and discharge through the longitudinal 
passage 61, in front of the head or shell car 
rying the pneumatic hammers and the tool. 
The forward thrust or drive of the hammer 
52 advances the driven shank or stem 63 to 
the limit of the slot 64, advancing the cross 
head 66, and causing the bits or cutters of the 
drill to act on the material being 
upon, and the blow or strike of the plurality 
EP outer hammers will be simultaneous, giv 

ring a simultaneous advance and cutting oper 
ation for the plurality of bits or cutters. 
The arrangement shown has an induction 

passage for admitting compressed air, or 
other medium under pressure, to operate the 
hammer between two adjoining hammer bar 
rels, and the cross passage 41 for each induc 
tion passage is common to the two adjoining 
hammer barrels, and this is also true of the 
induction passages, each cross eduction pas 
sage being common to two adjacent hammer 
barrels, and each longitudinal eduction, pas 
sage being located between two adjoining 
hammer barrels, so that the educted com 
pressed air, or other medium under pressure, 
will discharge between the two adjoining bits 
or cutters. The construction shown has 
twelve hammer barrels, each with a drill bit 
or cutter, but a greater or less number could 
be used, the number varying according to 
the diameter of the head or shell. 

It will be understood that in arranging the 
bits or cutters, in a circle around a common 
center, that the cutting of each drill shall be 
greater than the thickness of the wall of the 
head or shell, so as to have the plurality of 
drills act and cut a circular channel, leaving 
a central core which can be broken up and 
destroyed or removed, after withdrawing the 
drill, as a whole, from the cutting or tunnel 
made by the drill. 
The compressed air, or other medium un 

der pressure, discharged in front of the drill, 
will force the cuttings, dust and fine particles 
around the periphery of the drill, and the 

899,729 

cuttings, dust and fine particles will be forced 
rearward, in the space between the shellor 
casing and the wall of the hole cut, by the 
force of the compressed air, or other medium 
under pressure, which escapes around the 
periphery of the main shell or casing, and the 
cuttings, dust and fine particles, forced rear 
wardly and held, in passing, by the grooves 
on the exterior of the main shell or casing, 
will be caught, by the conveyer or spiral en 
circling the supply and carrying tube, and be 
conducted rearwardly and discharged at the 
end of the supply and carrying tube, or other 
wise, as may be desired. 
The main shellor casing 9, with the head 

or shell 11, constitute a frame for the drill, 
which frame has therein passages for induct 
ing fluid to a plurality of hammer barrels and 
passages for educting fluid from a ???? 
of hammer barrels. The frame with the in 
duction passages for compressed air, or other 
medium under pressure, furnishes a means 
for supplying compressed air, or other me 
dium underpressure to operate a plurality of 
hammers, and after operating the hammers, 
the compressed air or other medium under 
pressure, is discharged so as to serve as the 
means for removing, from the cutting or 
forward end of the drill, the cuttings, dust 
and fine particles that would interfere with 
the operation of the drill, and the discharge 
of the air, or other medium under pressure, 
from each of the barrels, leaves a perfect 
clearance for the acting or forward end of the 
hammer against back pressure, from the com 
pressed air, or other medium under pressure, 
that would interfere with the blow struck by 
the hammer. 
The compressed air, or other medium un 

der pressure, discharged in advance of the 
forward end of the frame, in connection with 
the spiral flange of the supporting tube, fur 
nishes a means by which the cuttings, dust 
and fine particles will be carried away from 
the acting end of the drill or other tool as 
fast as produced, and so as to prevent the 
cuttings, dust and fine particles from inter 
fering with the operation of the bits or cutters. 
The frame of the present invention, with 

its central drill, and its plurality of outer 
drills, arranged in a circle makes a drill 
which is especially adapted for use in mak 
the diameter of the channel or cut varying 
with the diameter of the drill, and with the 
drill of the present invention, having a plu 
rality of outer bits or cutters arranged in a 
circle, a hole or tunnel of a sufficient size in 
cross section to admit the body of a work 
man or operator, or even larger, can be made 
without any trouble or inconvenience, as the 
outer circle of bits or cutters will operate to 
cut a circular channel, leaving a central core 
and this core can be pierced, by the central 
bit or cutter so as to form a hole for placing 
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therein a dynamite cartridge or other explo 
sive by which the core can be broken up and 
removed. The tie rods connecting the two 
parts of the frame can be withdrawn, so that 
the supplemental or front section of the 
frame, serving as a casing or head for a plu 
rality of pneumatic hammer barrels, can be 

10 

5 

removed from the rear section, or main cas 
ing or shell of the frame, when necessary, for 
repairing any hammer barrel, or hammer, or 
operating tool, which becomes broken, or 
nonusable from any cause, and to repair a 
barrel, or a hammer, or tool, it is only neces 
sary to detach the supplemental or front sec 
tion of the frame from the rear or main sec 
tion and force the barrel needing repair from 

- the head or casing, leaving the barrel so that 

20 

t is shown for use in connection with a plural 
ity of pneumatic hammers, and with a plu-º 

25 

30 

the tool can be withdrawn, or the hammer 
withdrawn, or the barrel replaced by a new 
barrel, or any repair necessary can be made. 
It is to be understood that the whole frame 

rality of drills, each having bits or cutters, 
the construction and arrangement can be 
used with other tools than the special head 
with bits or cutters shown and described. 
... What I claim as new and desire to secure 
by Letters Patentis: , M 

1. In a pneumatic drill, a frame having 
formed therein a plurality of fluid induction 
passages in communication with a circum 

50 

ferential passage, and a plurality of fluid 
eduction passages in communication with a 
circumferential passage, for supplying fluid to and discharging fluid from a plurality of 
pneumatic hammers carried by the frame, 
substantially as described. ? 

2. In a pneumatic drill, a frame having 
formed therein a plurality of fluid induction 
passages in communication with a circum 
ferential passage, a plurality offluid eduction 
passages in communication with a circumfer 
ential passage, for supplying fluid to and dis charging fluid from a plurality of pneumatic 
hammers carried by the frame, and a plural 
ity of longitudinal passages on the exterior 
of the frame, substantially as described. 

3. In a pneumatic drill, a frame having 
formed therein a plurality of fluid induction 
passages in communication with a circum 
ferential passage, a plurality of fluid eduction 
i; communication with a circum 

55 
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erential passage, for supplying fluid to and discharging fluid from a ? 
matic hammers carried by the frame, and a plurality of longitudinal passages on the in 
terior of the frame for the escape of the dust 
and fine particles from within the frame, iustify as described. 

4...in a pneumatic drill, a frame having 
formed therein a plurality of fluid induction 
assages in communication with a circum erential passage, a plurality of fluid educ 

tion passages in communication with a cir 
A 

a 

cation with a circumferentia 
rality of fluid eduction passages in communi 

ality of pneu 

5 

cumferential passage, for supplying fluid to 
and discharging fluid from a plurality of 
pneumatic hammers carried by the frame, 
a plurality of longitudinal passages on the 
exterior of the frame for the withdrawal of 70 the cuttings, dust and fine particles from in 
front of the tool, and a plurality of longitu 
dinal passages on the interior of the frame 
for the escape of the dust and fine particles 
from within the frame, substantially as de 
scribed. , . "? ?., 

5. In a pneumatic drill, the combination 
of a frame having formed therein a plurality 
of fluid induction passages in communica tion with a '????? passage, a plu 
rality of fluid eduction passages in commu 
nication with a circumferential passage, for 
REE fluid to and discharging fluid from urality of barrels, and a plurality of bar 

rels in communication with said passages 
and entered into the front end of the frame, 
each barrel adapted to receive and retain a 
driving hammer and a driven stem in oper 
ating the drill, substantially as described. 

6. In a pneumatic drill, the combination 
of a frame ? formed therein a plurality 
of fluid induction passages in communica tion with a ???ti?????? passage, a plu 

cation with a circumferential passage for sup plying fluid to and discharging fluid from a 
plurality of barrels, a plurality of barrels in 
communication with said P?????? and en 
tered into the front end of the frame, each 
barrel adapted to receive and retain a ham 

75 

80 

85 

90 

rality of fluid eduction passages in communi 
95 

100 
mer, and a driven stem, carrying a tool head - 
and cutting tools, and the fluid eduction 
passages of the frame discharging in front 
of the tool heads in operating the drill, sub 
stantially as ? - 

7. In a pneumatic drill, the combination 
of a circular frame having formed therein a 
plurality of induction R in communi 

passage, a plu 
cation with a circumferential passage for sup 
? fluid to and discharging fluid from a | plurali ty of pneumatic hammers carried by 
the circular frame, a plurality of barrels ent 
tered into the front of the frame, each barrel 
having a central circular chamber provided 
with a fluid induction section in communica 
tion with the induction passages of the frame 
for admitting fluid to the chamber in oper ating a driving hammer, and each central 
circular chamber provided with a fluid educ 
tion section in communication with the 
eduction passage of the frame for discharg 
ing fluid from the chamber of the barrel at 
the front end of the frame, and each cir 
cular chamber adapted to receive and retain 
a driving hammer inperating the drill, sub 
stantially as described. - 

8. In a pneumatic drill, the combination 
of a circular frame having formed therein a 
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plurality of fluid induction passages in com 
munication with a circumferential passage, 
a plurality of fluid eduction passages in com 
munication with a circumferential passage, 
for supplying fluid to and discharging fluid 
from a plurality of pneumatic hammers car 
ried by the frame, a plurality of barrels in 
communication with said passages, each bar 
rel adapted to receive a driving hammer and 
a driven stem and carried by the front sec 
tion of the frame, each barrel having a cent 
tral circular chamber provided with a fluid 
induction section in communication with the 
induction passages of the frame for admit 
ting fluid to operate the hammer, and each 
barrel having the chamber provided with an 
eduction section in communication with the 
eduction p.ssages of the frame, for discharg 
ing fluid from the chamber of the barrel at 
the front end of the frame, a driving ham 
mer operative in the chamber of each barrel, 
and a driven stem operative in the chamber 
of each barrel forward of the hammer and 
carrying an operating tool, substantially as 
described. 

9. In a pneumatic drill, the combination of 
a circular frame having formed therein a 
plurality of fluid induction passages in com 
munication with a circumferential passage, a 
plurality of fluid eduction passages in com 
munication with a circumferential passage, 
for supplying fluid to and discharging fluid 
from a plurality of pneumatic hammers car 
ried by the frame, a plurality of barrels in 
communication with said passages, each bar 
rel adapted to receive a driving hammer and 
a driven stem and carried by the front sec 
tion of the frame, each barrel having a cent 
tral circular chi.imber provided with a fluid 
eduction section for discharging fluid, and a 
fluid induction chamber for fluid to act, and 
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recede and drive forward the hammer, and 
each barrel having a radial port in communi 
cation with a fiuid induction passage of the 
frame and a radial port in communication 
with the fluid eductioi passage of the frame 
sage in col.hmunication with the fluid induc. 
tion section of the chamber of the barrel, 
and a fluid induction passage in communi 
cation with the fluid eduction section of the 
chamber of the barrel, substantially as de 
scribed. 

10. In a pneumatic drill, the combination 
of a frame having formed therein a plurality 
of fluid induction passages in communicatio: 
with a circumferential passage, a plurality of 
eduction passages in communication with a 
circumferential passage, for supplying fluid 
to and discharging fluid from a plurality of 
pneumatic hammers carried by the frame, 
and a plurality of pneumatic hammers ar 
ranged in circular relation around the frame 

899,729 

induction passages of the frame, substan 
tially as described. 

11. In a pneumatic drill, the combination 
of a frame having formed therein a plurality 
of fluid induction passages in communica 
tion With a circunferential passage, a plu rality of eduction passages in communica 
tion with a circumferential passage, for sup 
plying fluid to and discharging fluid from a 
plurality of pneumatic hammers carried by 
the frame, a plurality of pneumatic hammers 
arranged in circular relation around the 
frame in communication with said passages 
i and operated by fluid inducted through the 
fluid induction passages of the frame, and a 
central pneumatic hammer operated by fluid 
supplied from the fluid induction passage of 
the frame, substantially as described. 

12. In a pneumatic drill, the combination 
of a circular frame having formed therein a 
plurality of fluid induction passages in com 
munication with a circumferential passage, a 
plurality of fluid eduction passages in com 
munication with a circumferential passage, 
for supplying fluid to and discharging fluid 
from a plurality of pneumatic hammers ear 
ried by the frame, a plurality of barrels for 
pneumatic hammers carried by the front see 
tion of the frame, and arranged in circular re 
lation and in communication with said pas 
sages, a plurality of driving haimmers one for 
each barrel, a plurality of driven stems one 
for each barrel, an operating tool for each 
stem, and a fluid supply tube connected with 
the frame and supplying fluid to all the pas 
sages of the frame, substantially as described. 

13. In a pneumatic drill, the combination 
of a frame having formed therein a plurality 
of fluid induction passages in communication 
with a circumferential passage, a plurality of 
fluid eduction passages in communication 
with a circumferential passage, for supplying 
fluid to and discharging fluid from a plurality 
of pneumatic hammers carried by the frame, 
a plurality of barrels for pneumatic hammers 
carried by the front section of the frame in 

and each barrel having a fluid induction pas | communication with said passages and ar ranged in circular relation, a plurality of 
driving hamniers one for each barrel, a plu 
rality of driven stems one for each barrel, 
each stem carrying an operating tool, and a 
fluid supply tube epnnected with the frame and having circumferentially around its ex 
terior a fight or conveyer, substantially as 
described. 

14. In a pneumat. drill, the combination 
of a frame having formed tie ei a plun ality 
of fluid induction passages in communication 
with a circumferential passage, a plurality of 
fluid eduction passages in communication 
with a circumferential passage, for supplying 
fluid to and discharging fluid from a plurality 
of pneumatic hammers carried by the frame, 

in communication with said, passages and a plurality of barrels for pneumatic hammers 
operated by fluid inducted thirough the fluid | carried by the front section of the frame in 
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communication with said passages and ar 
ranged in circular relation, a plurality of driv 
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sage and port of the closing head, a plurality 
40 

45 

inghammers one for each barrel, a plurality 
of driven stems one for each barrel, an oper 
ating tool for each stem, a central barrel for 
a pneumatic hammer, a driving hammer 
within the central barrel, a driven stem with 
in the central barrel, an operating tool for the 
driven stem, and a fluid supply tube connect 
ed with the frame and sup ?????????? fluid to the 

7 

frame and connected with the central cham 
ber of the closing head, a barrel carried by 
the central supply tube, a driving hammer in 
the barrel, a driven stem in the barrel and 
carrying a tool head and tool, and passages 
in the barrel of the central tube for inducting 
and educting fluid and operating the driving 
hammer, substantially as described. 

17. In a pneumatic drill, the combination 
of a frame consisting of a closing head having 

plurality of barrels and the central barrel, a central chamber and radial passages for substantially as described. 
15. In a pneumatic drill, the combination 

of a fluid supply tube, a closing head for a 
frame and having a central chamber in com 
munication with the fluid supply tube, with 
radial passages leading from the central 
chamber and each terminating in a port, à | 
frame having a plurality of longitudinal pas 
sages, one passage for each radial passage 
and port of the closing head, a plurality of 
barrels carried by the frame incommunica 
tion with said passages and arranged in cir 
cular relation, a driving hammer for each 
barrel, and a driven stem for each barrel, 
each stem carrying a tool head and tool and 
passages in the frame, and barrels for induct ing and educting fluid in operating the driving 
hammers, substantially as described. 

inducting fluid, a main section having longi 
tudinal passages for inducting fluid, a front 
section having longitudinal and cross pas 
sages for inducting and educting fluid, a 
plurality of barrels for pneumatic hammers 
arranged in a circle in the front section of 
the frame and in communication with said passages, a driving hammer for each barrel, 
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and a driven stem for each barrel, each stem 
tially as described. ?? 

18. In a pneumatic drill, the combination 
of a frame consisting of a closing head having 
a central chamber and radial passages for 

carrying ahead with operating tools, substan 

70 

inducting fluid, a main section having longi 
tudinal passages for inducting fluid, a front 
section having longitudinal and cross pas 
sages for inducting and educting fluid, a plu 

16. In a pneumatic drill, the combination rality of barrels for pneumatic hammers ar 
of a fluid supply tube, a closing head for a ranged in a circle in the front section of the frame and having a central chamber in com 
munication with the fluid supply tube, with 
radial passages leading from the central 
chamber and each terminating in a port, a 
frame having a plurality of longitudinal 
passages, one passage for each radial pas 

sages, a driving hammer for each barrel, a 
driven stem for each barrel, each stem car 
rying a head with operating tools, a central 
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| frame and in communication with said pas- , 
80 

tube for inducting fluid from the central 
chamber of the closing head, a barrel car 
ried by the central tube and having induc of barrels carried by the frame in communi- ition and eduction passages for fluid, a ham cation with said passages and arranged in 

circular relation, a driving hammer for each 
barrel, and a driven stem for each barrel, each 
stem carrying a tool head and tool and pas 
sages in the frame, and barrels for inducting 
and educting fluid in operating the driving 
hammers, a central supply tube within the 

mer in the barrel, and a driven stem in the Ibarrel and carrying a head with operating 
tools, substantially as described. 

MARTIN HARDSOCG. 
Witnesses: 

FRED B. HARDsocG, 
W. A. WoRK. 


