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To all whom it may concern:

Be it known that I, MarTiN Harpsoog, 4

citizen of the United States, residing at Ot-
of Wapello and State
| invented certain new and -use-
ful Improyements in Pneumatic Hammers,

 of which the following is a specification.

The present invention relates more par-
ticularly to' the construction and arrange-
ment of the frame and its relation to the
head carrying the operating tool , such as the
bits or cutters of a pneumatic drill, and is es-
Sacial_ly'clesigned or the use of penumatic

rills and other cutting instruments or tools

in deep or boring or cutting, but can

rillinﬁ

be used in‘;dri i;lg, boring, or cutting gener-

-ally, o _ . g
%he objects of the invention are to im-

20

prove the construction of the frame of a pneu-

matic hammer, so as to enable air, or other

- medium under pressure, to act and dperate

the hammier, and to be discharged at the
bits or cutters and have the discharged airy

~~ or-other medium under pressure, in connec-
25

tion with the formation of the. frame, fur-
nish a.reliable and effective means for remov-

" 1ng the cuttings, dust and ¥articbs produced
i

" "in the operation of the drill o;
- struct the frame, so as to provide a barrel

30 with a chamber for the hammer -and for the |
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-mitting compresse

shank of the tool head, and with passages for
admitting air or other medium under pres-

sure, to reciprocate the hammer and after
driving the hammer forward, be discharged

at the bits or«cutters of the tool; to construct
a frame, having a central straight barrel with
8 hammer therein, and having exteriorly on

the barrel oppositely running spiral flanges,:

with passages and gorté in the flanges for ad-

for discharging the air, or other médium un-

- der pressure, at the bits or cuttefs from the

" hammer chambér; to furnish the frame with

45

8 central chamber with poris, leading there-

from, for the ports to: énoperate with side

- passages and ports in the spiral flanges for

50

admitting and discharging compressed air,

‘or other medium under pressure, into and
from the chamber; to' furnish a frame, hav- .
ing a straight central chamber to coact with
‘induction and eduction passages in the spiral

flanges around the chamber, and a plug hav-

- mg-an induction passage in communication

inafter described and claimed. ;

l'or tool; to con- |

air, or other medium un-
der a;)ressure; to the hammer chamber, and
1

with the induction _paésa,gtzﬁs of the gpiral

Hanges, and also closing the end of the cham-

“ber, for admitting compressed air or cther
Ppressure to the chamber; to furnish a com-
‘nection, between the discharge or eduction

passages of the spiral flanges of the frame
and the tool head, for
pressed air, or other medium under pressare,
at the bits or cutters; to furnish, by the

_.sEiral flanges, a screw around the barrel of
t

e frame for positively and effectually re-

moving the cuttings, dust and firie particles,

5b

60 .

ischarging -com-

65

Erodu’ced by.the operation or action of the .

1fs or cutters or other tools; and to im-

prove generally the construction and opera-

tion of the frame and the spiral screw, with

The invention consists in the features of
construction and combination of parts here-

. In the drawings Figure 1 is a side elevation
of the frame, showing the spiral flanges
around the barrel, and showing the supply

70

| the correlated parts entering into the forma-
‘tion of the tool as a whole,

RT3

pipe for compressed air or other medium

under pressure broken. off, and showing a

drill head with bits. or cutters connected
with the frame; Fig. 2 a sectional elevation

of the frame and spiral flanges, showing ‘the

construction as if the flanges were unfolded,
in order to illustrate clearly the induction

| and edtiction passages in the spiral flanges;

Fig. 3 an end elevation of the frame: -and

80

85

48 cross section, on line a—a of Fig. 2.

Fig. .
%‘he-dfillshown has a head with a plurality

of bits or cutters, but other forms.of bits or

cutters could be used, and other forms -of

90

tools or instruments than drills are capable

of use with the frame. The arrangement

-shown has, at each end of the drill head, an
outer or end bit or cutter 1 and intermediate 9%

bits or cutters 2 and 3, so that the head has
a plurality of bits or-cutters. The head 4 is

of a shape, as to length and width, to receive .

the bits or cutters; and, as shown, the head
has a cross hole 5 to facilitate the remowal
from the head of the bit or cutter in line with
the shank of the head. o

The head has a shank 6 to enter the cham-
ber 7 of the barrel 8 of the frame, which
shank constitutes a. driven stem; and -pg

shown, the shank or stem has a slot 9 thrdugh =~

100

108

'H_h*

which passes a bar 10, secured in the wallof

|-the barrel, and by which ‘slot ‘and biag the .
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head has a limited end movement for operat- |

mg the bits or cutters. |

- The frame has ecivcumferentially extend-
ing therearound ‘two spiral flanges 11, with

5 the run of the spiral in opposite directions,
so as to furuish a spiral pathway of travel
around the barrel; and each spiral flange 11,
at the forward end of the frame, has a pro-
~Jection 12, which forms a shoulder 13, W}Ii(}h
L0 shoulder furnishes a rest for an encircling’
‘tube, not shown. The chamber 7 terminates

in a chamber 14 of a greater diameter in
cross section than the chamber 7, and from

- this chamber 14, on opposite sides, a port 15
15 leads. Kach .port 15 communicates with a
- longitudinal spiral passage 16, formed in
each spiral flange 11, and opening through
‘the front end of each flange; an<i each pas-

- 8age 16, at its mouth or front end, has entered
20 thereinto a tube 17, which extends into a
hoie 18 in the head so as to, in effect, ‘con-
‘tinue the passage 16 through the bit or
cutter head, as shown in Fig. 2. ) |

- Thebarrel 8 has an interior circumferential
25 wall 19, located between the chamber 14 and
8 chamber 20, and from the chamber 20, on
each side, a port 21 leads. Iach port 21 is

In communication with a longitudinal spiral
passage 22 formed in each spiral flange 11,

30 and each spiral passage 22, at its rear or
receiving end, has a port 23 leading inwardly

therefronm o ' }

~The ports 23 each communicate with a
cross passage 24, with which a longitudinal
35 passage 25 communicates; and the cross
| FHSSE’EE 24 and longitudinal passages 25 are
formed in a head 26, having a neck 27 with
an_exterior screw thread for entering the
. neckinto the end wall of the frame and barrel,
40 _as shown in Fig. 2, so as to furnish a conduit
or passage for supplying compressed air, or
- other medium under pressure, t0 the spiral
side. passages 22 of the frame.  The barrel
has an interior circumferential wall 28,
45 located between the cligmber 20 and a cham-
- ber 29, which chamber 29 is continued as a
chamber or hole 30, which receives the neck

27 of the closing plug, as shown in Fig. 2,
so that the chamber of the barrel, as & whole.
50 18 closed at the outer or rear end by the plug.
.. The barrel has located therein, rearward of
the shank or driven stem 6, a hammer having
& driving end or head 31, continued as a body
32, guided and held hetween the circumferen-
tialwall 19 and terminating at its rearend with
an cnlarged portion or head 33, guided and
aes Liothe divcanferential wall 28, and form-
1y air abubiment or face 34, against which
fhe compressed air, or other medium under
60 pressure, admitted to the chamber 20 from
the spiral passages 22 through the ports 21,
acts to recede or foree hback the hammer as a
whole. - The body 32 of the hammer has a .
central passage 35 extending longitudinally |

LT
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theremn and opening at its rear end through
the head 33, from which passage 35 lateral
ports or passages 36 lead through the head
33, so that, when the hammer is receded,
communication is established with the cham-
ber 29, admitting compressed air, or other
medium . under pressure, to the passage, 35
for the air, or other medium under pressure,
to act and thrust or drive forward the ham-
mer as a whole. The passage 35, adjacent
to 1ts forward end, has leading therefrom
tateral passages or ports 37 to.furnish com-
munication between the passage 35 and the
chamber 14, for compressed air, or other
medium under pressure, to flow from the
passage 35 through the ports 15 into the
spiral passages 16 and be discharged, through
the tubes 17 and passages 18, at the acting
end of the head around the bits or cutters.

- The head or plug 26 has a screw threaded
hole, in line with the passage 25, which re-
ceives a tube 38, and the tube 38 has entered
thereinto ‘a coupling tube 39 on which is
threaded a coupling ring 40 of a supply tube
41, leading from a source of comipressed air,
or other medium under pressure, so as to
supply the compressed air, or other medium

‘under pressure, to the passage 25, for the air

or other medium under pressure, to enter the

spiral side passages 22 through the ports 23

and be discharged into the c¢hamber 20
through the ports 21 to act against the abut-
ment or face 34 of the hammer and force
back or recede the hammer as a whole.

The parts are agsembled by inserting the
tubes 17 into the front ends or mouths of the

spiral side passages 16 and entering the tubes
17 1nto the passages 18 of the head, and en-.

tering the stem 6 into the chamber 7 of the
barrel 8, and securing the shank or stem 6
and the head 4, with the bits or cutters
thereon, against dropping .out from the
chamber by passing the bar or -key 10
through the wall of the barrel 8 and the slot

| @ of the stem or shank. The hammer, as a

whole, is entered into the chamber of the

barrel rearward of the stem 6 of the head,

and after the hammer is entéred, the plug or
head 26'1s entered into the end of the frame
and the barrel so as to close the chamber of
the hainmer and have the port or passage 24
in communication with the ports 23; as
shown in Fig. 2. The tube 38 and the coup-
ling tube 39 are entered into position, so as to
ing ring 40 of the supply tube or pipe 41,
compieting the connection of the franme, with

“have the coupling tube 39 receive -the coup-

the source of supply for the compressed air,.
or other medium under pressure, ready for

use or operation of the drill or tool.

in operation, the compressed air, or other
medinm under pressure, flows through the
passage 25 1nto the. crogs passage 24 and en-
ters the spiral side passages 22 through the
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ports 23 to flow through the ports 21 into the
chamber 20 and act against the abutment or
tace 34 to force back or recede the hammer as
8 whole into striking or driving position.
The hammer, as a whole, is.receded a suffi-

clent distance to carry the end face 34 be- |

yond the rear face of the wall 28, so that fluid
can enter the chamber 29 and flow from such

- chamber through the lateral passages or ports

10

15
. -hammer the

36 into the central passage 35 and act against

the rear face of the

sure of the fluid against the abutment or end
face 34 and drive forward the hammer as a
whole, and .in
admitted fluid cannot escape
from the passage 35 owing to the closing of

_ the lateral passages or ports 37, with the

20

25

30

40

‘back of the hammer as a whole.
- ward drive or thrust of the hammer, as a
whole, causes its acting end or head 31 to .

assing of such passages within.the CITCUmM-
erential wall 19, by the recession or forcing
The for-

contact the end of the driven stem 6 and
drive forward the stem, and with it the head
4 and the bits or cutters or other tool carried
thereby, causing the bits or cutters of other

“tool to aet and perform the cutting or drilling
~ operation. The forward throw or thrust of

the hammer as a whole, closes the ports or

passages 36 by the wall 28 and opens the

ports or passages 37 for communication be-

tween the passage 35 and the chamber 14,

sdmittin
fluid to

fluid~ to the chamber 14 for the

the bits or cutters carried by the head. The
compressed air or other medium under pres-

sure, discharged at the front of the head 4

~ around the bits or cutters, has a free passage
- back through the spiral pathway around the

45

barrel formed by the spiral flanges 11, which
encircle the barrel 8 in opposife ‘directions.
The discharged compressed air, or other me-

- dium under pressure, carries back with it the
“euttings, dust and fine particles, produced by

50
9D
5

60

cles that would interfere

the cutting or boring

e pathways and flange will act to CATTY

. _rearward the cuttings, dust and fine particles
from in front of the bit or cutter head, clear-

- ing the bits or cutters from the cuttings, dust

- and fine partielés and '

nd preventing any accu-
mitlation of the cuttings,

of the drill or other tool, and this for the
reason that the cuttings, ciu_st and fine parii-
cies are positively and effectually removed

through the action of the blast of discharged
a1, or other medium under

spiral of the frame, and such removal will be

- had as fast as the cuttings, dust and fine par-

ticles are produced.

ammer and the front end
Tace of the passage 35 and overcome the pres-

such driving forward of the

1nduction and eduection -
spiral flange can have the induction passage
leading to the. chamber 20 and the other
spiral flange can have the eduction passage

| flanges have induction and eduction

ow through the ports 15 and spiral
passages 16 and through the tubes 17 and.
- Passages 18 to the front of the head 4, around ._

operation, into the’

S}ziml pathways of the spiral flanges, 80 that | and another section to receive the
1

spiral flange having & spiral -

dust and fine parti-
With the Gp'era,tigﬂ ]

ressure, and the

3

[ The frame of the present invention, with

1ts straight barrel and exterior spiral flanges,
15 especially adapted for use in deep drilling
or boring, as the spirals of the frame will
operate to carry upward or rearward of the
cutter head all the cuttings, dust and fine
particles; and such carrying upward or rear-
ward of the cuttings,

is facilitated and insured by the blast of .com-

- pressed alr, or other medium under pressure,

discharged at the front of the head around
the bits or cutters, or other tools ; and while

tion with a tool head carrying drill bits or
cutters, 1t is to be understood that the ham-
mer, with its straight barrel and spiral ex-
tertor flanges for the frame, is infended for
use, and can be used, with a tool head of
other formation than the one shown, and for
other purposes than deep drilling or boring:
and that one spiral flange only can have the
passages, or one

so long as the

leading from the chamber 14,

L L]

other medium, at the

What I claim as new and desire to secure
by Letters Patent is: '
_ 1. In a pneumatic hammer, a frame con-

6o

70 -

dust and fine particles,

75

-the pneumatic hammer is shown in connec- °

8(}

85

90

| 7 . passages
for operating the hammer and discharging
the compressed air, or

front- of the tool head. ~
95

sisting of a straight central barrel, and spiral )

flanges encircling the
opposite directions on the barrel, the barrel
having a central chamber to receive the ham-
sages for inducting an
the spiral passages in ‘communication with
the chamber of the barrel, substantially as

deseribed. s

-, 2. In a pneumatic hammer, & frame con-
sisting of a straight central barrel, and spiral
and running in.

flanges encircling the barrel
opposite directions on the barrel, the barrel

tions, one section to receive a driven. stem
hammer, each

induction _passage. and a spiral eduction pas-~
sage for fluid, with the spiral induction nas-

sages 1n communication with the chamber of-

the barrel for admitting fluid to operste the
hammer, and with the
sagés opening through the discharge
the frame, substantially as described.

end of

_ and spiral
flanges encircling the barrel Ing
opposite directions on the barrel and Pro-
Vl{fed with induection and eduction passages

for fluid, the barrel having a central cham-

ber, with a fluid induction section in com-~

driving

spiral eduction pas-

barrel and running in
100

mer and the spiral flanges having spiral Dis.
' 5 educting fluid with :

105

110

having a central chamber divided into sec- -

115

120

. 3. In a pnéumatic hammer, a frame con-
' sisting of a straight central barrel,
and running in

12¢




“ward end of the fiange

30

10

511

5o

R
munication with the induction passages of

“communication with the ‘eduction passages |
“of the fanges for fluld to act and recede and

deseribed. | . R _1
flanges encircling the barrel and running 1n

. opposite d

spiral induction passage for fluld 1n commu-
 nleation with &
" the barrel chamber,

B Uppamltﬁ (
. : - I - 1 e Co . ]
vided with induction and eduction passages.

driving hammer entered into'the chatber o

5
flanges encireling the barrel and running 1n
‘the barrel having @ central chamber for re-
each passage of the tool head with o spiral
~eduction passage of thed
stantially as describeds 1

“sisting of & - _
{langes encircling the barrel and runnping an

spiral passages for inducting and edueting
Ctially as lesertbed.

eneireling the barrel and running i op posite

the flanges, and a fluid eduetion section in

drive forward the hammer, substantially as

!

4. In a pneumatic hammer, a [raine Ot
sisting of a straight central barrel, and spiral’

rections on the barrel, the barrel
having a central chamber, with a Huld mduce-
tion seetion and a fluid eduction ‘soetion for.
(luid to act and recede and drive forward the
hammner, and each spiral flange having a

e {luid induction section of
and a spiral eduction
d opening through the for-
re and In communication
with the fluid eduction section ol the barrel
chamber, substantially as deseribed.

5. In a pnewmatic hammer, a [rame CON-

passage for

sisting of & straignt central hatrel having a |

central longitudinal cliamber, and spiral
flanges encireling the barrel and running in g

ite directions on the barrel, and pro--

for fluid, both passages In cornmunieation

with the central chamber of tlie harrel, and a
the barrel and against which admitted Huid
from the induction passages of the Hanges
achs Tt reced | :
mer, substantially as desertbed., -

6. In a pneumatic hammer, d frame con-.
sisting of a straight centrai barrel, and spiral

directions on the barrel "and pro-

opposite bax
and eduction passages,

vided swith Induction

ceiving a driving hammer, a tool head haviny

passages in its body, and tubes conhecting

. frame for discharging
pressure in advance of "the tool head, sub- !
7. In a preumatic hammer, a frame Con-

straight central barvel and spir al

opposite directions on the barrel, the barrel
having a central chamber to receive & narm-
mer, and one of the spiral Hanges having

anl b SN N

fluid, with the passages an communieation
with the chamber of the barrel, substan-

3. In a puneumatic hammer; a frame con- |
disting of a central barrel and spiral flanges
directions on the barrel; the barrel having a
contral chamber divided into Sections, one
soction to receive adriven stem and wnother

. . _ ‘flange, a closing plug
le and drive forward the ham- |frameand chamber, the plug having a longi-
| tudinal passage and a cross passage in 1S

“upiral Hanges having an induction

' 884,151

‘haminer and 2 spuw eduction passage for.

‘educting fluid after operating the hammer,
each passage 1IN communication with tne
chamber of the bar .
sage opening through the forward end of the
flange, substantially as described.

9. In a pneumatic hammer, & frame con-
sisting of & straight central barrel and spirel

flanges encireling the barrel and running n

opposite directions on the barrel, the barrel
‘Thaving acentral chamber, and one of thespiral
flanges having an induction passage and an
eduction passage for fluid, both passages 11
communication with the chamber of the bar-
vel, a'driven stem operative in the chamber of

the barrel a driving hammer operative in the

chaniber of the barrel and actuated by Huid

“admitted through the induction passage of
the spiral flange, substantially as described.

Fi

10, In a pneumatic hanuner, & fm;gné, COR-
sisting of a’straight central barrel gnd spiral
{langes encircling the barrel and PUNINDG 15
‘opposite directions on the barrel, the barrel
Thaving acentral chaniber, and oneof the spiral
flarges having an induction passage and an
eductioin passage tor fluid, both in comiouni-
tion with the chamber of the barrel, a

driven stern operative in the chamber of the

U barrel, a driving hammer 1n the chamber of
actuated by fuid admitted

the barrel and _
through the induction passage of the s siral
for the rear end of the

Dody for admitting fluld to the mduction pas-
“Gagre of the spiral flange; and 8 too! head con-
nected with the stem and having a HASSAZe
through its bodyin conununicsiion with the
cduction passage ot the spival Hange for dis-

1 charging {luid T '.i“:l.d'VEM.‘iﬂE;: of the head, sub-

stantially as deseribed, - o
11 In a pneumatic hamimer, a frame don-
sisting of a straight central barrel and spiral
flanges encireling the barrel and runnifg 1n
opposite directions on the barrel, the harrel
having a central chamber,
_. | INSHALE
and an eduction passage for fud, %}Mh n
communication with the chamber of the bar-
rel, a driven stean operative in the chamber .
of the barrel, a driving hammer operative in
the chamber of the barrel and actuated by
fuid admitted through the induction pas-
sage of the spiral flange, a closing plug for the
renr end of the frame and chamber, the plug

1 having a longitudinal passage and & Cross

passage in its body for admit {ing fluid to the
induction nassage of the spiral fange, a Lol
l rms i - ] |

barrel and the eduction pas-

‘.i-:"ﬂ

70

80
B35
1§

85

100

105

110

and one of the -

il

()

-

Tead connected with Lhe stera az wl having a

passage through tts body, and & fube eon-
| head with €

:I'wg:;i fing g p m‘;}_g}:qm& of the too . |
ddnation passage of the spiral fange Tor AES

Erﬁ. :E:E* 1-,“‘

wpetion 4o reeeive a deiving hammet, and one
of the spiral Qanges bavinga spiral induction

T Ll At for dueting ﬁit.;.i ST E"E"“""“‘i“i"*‘? Hw*

charging {lud 1 advenee of the tool head,
substantinlly as deseribed. ' o
b2, i oo pnesmatic hammer,

p Frmane con- 120
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~ sisting o1-a straight central barrel and spiral | munication with the spiral eduction pas-
Hanges encircling the barrel and running in | sages of the frame for discharging fluid in ad-
- opposite directions on the barrel and pro- | vance of the head, Substantia,ﬁjf as described.
vided with induction and eduction passages, | = . MARTIN HARDSOCG.
.5 the barrel having a central chamber for-re- ‘itnesses: S -
celving & driving hammer, and a tool head | JOSEPH K EARNS,
having passhges through its body in com- HrrEN LortspeicH.
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