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To all whom 1t may concern.:
- Be 1t known that I, MarTIN HTARDSOCG, a
citizen of the United States, residing at

State of Jowa, have invented certain new and
useful Improvements in Pneumatic ITam-

mers, of which the following is a specifica-.

tion. .
- 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

15

25

or cutters of a pneumatic drill, and a con-
veyer or flight for removing the cuttings,
dust and fine partieles; and 1s especially de-

signed for use with pneumatic drills and

other cutting instruments or tools in deep
cutting, drilling or boring, but can be used in
cutting, drilling and boring generally.

The objects of the invention are to im-

prove the construction of the frame of a

pneumatic hamier so as to enable air, or
other medium under pressure, to act and

operate the hammer, and to be discharged,

after operating the hammer, so as to flow
back or discharge and not interfere with the
operation of the next supply of compressed

- air, or other medium under pressure, 1n driv-

30
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ing the hammer; to construct a frame of a
pneumatic hammer with an interior.chamber
for the driving haminer and the driven stem,
and with exterior flanges rearwardly extend-
ing around the barrel and the hammer, and
furnishing spiral pathways of travel for re-
moving the cuttings, dust and fine particles
produced by the operation of the drill or

~other tool or instrument; to construct the

frame of a pneumatic hammer so as to pro-
vide a central straight barrel, with a chamber
for the hammer and for the shank or stem of

‘the tool head, and with passages for ad-

mitting air, or other medium under pressure,
to reciprocate the hammer, and after driving
the hammer, allow the air, or other medium
under pressure, to be discharged so as to
leave a perfect clearance in the chamber in
advance of the hammer; to construct. a

frame for a pneumatic hammer, havihg a '

central straight barrel with a hammer there-

in, and having circumferentially around the .
barrel oppositely running spiral flanges, with

a passage and ports in one flange for admit-
ting compressed air, or other medium under
pressure, to the hammer chamber for driving
the hammer forward, and with a passage and
ports in the other flange for discharging the

communication with the

a1r, or other medium under pressure, at the

forward or striking end of the hammer: to

provide the frame with a central chamber
Ottumwa, in the county of Wapello and |

and ports leading therefrom for the ports to

coOperate, 1 one mstance, with a side pas-

sage Tor mdueting fluid, and in the other in-
stance, with a side passage for educting fluid,
the mmducting and educting passages being
formed m spiral flanges circumferentially
around the barrel and running in opposite

directions on the barrel; to furnish a frame
having a straight central chamber to coact

with Induction and _eduction passages in
sprral flanges around the chamber, one flange
having the induction passage and the other
flange having the eduction passage, and
a- plug having an induction passage in
induction pas-
sage of a spiral flange, and an eduction

passage 1n communication with the eduction

passage of a spiral flange, the plug also clos-
ing the end of the hammer chamber, for ad-
mitting compressed air, or other medium un-
der pressure to the chamber; to furnish, by the

spiral flanges, circumferentially around the

barrel of the hammer a spiral screw for posi-
tively and effectually removing the cuttings,
dust and fine particles produced by the op-
eration or action of the bits or cutters, or
other tool; to furnish a conveyer or flight
connected with the frame of the hammer at
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the rear end thereof and coacting with the
spiral screw on the exterior of the hammer, -

for positively and effectually removing the
cuttings, dust and fine particles produced by

“the operation or action of the bits or cutters,

or other tool; and to improve generally the
construction and operation of the frame, the
spital or screw around the exterior thereof,
and the conveyer or flight, entering into the
formation and operation of the tool asawhole.

The Invention consists in the features of
construction and combinations of parts here-
mafter described and claimed. - '

In the drawings Figure 1 is a sectional ele-
vation of the exterior casing or sube through
which the hammer and the conveyer or flight
are operated, with the conveyer or flight
partly in section, and with the pneumatic
hammer and the drill head, with its bits or
cutters, 1 full elevation; Fig. 2 a sectional
elevation of the pneumatic hammer and the

unfolded, in order to clearly illustrate the

Induction and eduetion passages in the spiral
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conveyer or flight, showing the construction
 for the hammer as if the spiral flanges were

110



- flanges; Fig. 3 an end elevation of the plug_
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for closing the rear end of the hammer frame
and chamber; Fig. 4 a side elevation of the
plug of Fig. 3, showing, by dotted lines, the
induction and eduction passages of the plug;
Fig. 5 a cross section on line a—a of g, 2;

Fig. 6 a cross section on line b—0b of Kig. 2;
and Fig. 7 an end elevation of the hammer

frame. |

The drill shown, has a head with a plu-
rality of bits or cutters, but other forms of
hits or cutters could be used, and other forms
of tools or instruments than drills are capa-
ble of use with the frame. The arrangement
has, at each end of the drill head, an outer-or
end bit or cutter 1, with an intermediate bit
or cutter 2, and anintermediate bit or cutter
3 carried by the head. The head 41isof 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 removal from the
' head of the bit or cutterin line with the shank

or stem of the head. .

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 or shank; and, as
shown, the driven shank or stem, has a slot

¢, through which passes a bar or key 10, se-

cured in the wall of the barrel, and by which
slot and bar the head has a hmited end move-
ment for operating the bits or cutters.

The frame has circumferentially extending
therearound, two spiral flanges 11, with the
ran of the spirals in opposite directions, so as
to furnish a double spiral ﬁ)lathwa}* 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, which
shoulder furnishes a rest for the encircling

tube, as shown in [fig. 1. The chamber 7 ter-

minates in a chamber 14 of a greater diameter

in cross section than the chamber 7, and
from this chamber 14, on one side, a port 15

leads. The port 15 communicates with a
longitudinal spiral passage 16 formed in one
of the flanges 11, and opening at its rear end
into a port 17, laterally leading from the end

of the %assa, e 16, as shown in Fig. 2.
The

and a chamber 19, and from the chamber 19,

~ on one side, a port 20 leads. ‘The port 20 1s
. in communication with a longitudinal spiral

~ passage 21, formed in the other spiral flange
5b6-

of the frame; and the spiral passage 21, at
its rear or receiving end, has a port 22 In-

 wardly leading therefrom. g
~ The port 22 communicates with a port or

60

‘cross passage 23, with which a longitudinal

passage 24 communicates, and the cross

assage 23 and longitudinal passage 24 are
?ormed in a head 25, having a circumferential
flange 26 with an exterior screw thread, and
a neck 27, with an exterior screw thiead for

65 -_v"éntErilng the neck into the end wall of the

arrel 8 has an interior circumferential
wall 18, located between the chamber 14

P> ' . 884,152

‘frame and barrel, as shown in Fig. 2, so that
the passages 23 and 24, in the head and neck,
furnish a conduit or passage for supplying
compressed -air, or other medium under
pressure, to the spiral passage 21 of theframe. 7¢
The head 25 and neck 27 have a wall or
partition 28, separating the passages 23 and
24 from a ecross passage or port 29, and a
longitudinal passage 30, which opens to the
exterior of the head 25 on one side, as shown 75
in Fig. 2. The port 17 is in communication
with the cross passage or port 29, so that
fluid inducted from the chamber 14, forward -
of the acting end of the hammer, will flow
through the port 15 and passage 16 and dis- go
charge through the passage 30 at the mouth
or opening of said passage, thereby preventing
the discharged fluid from passing outside of
the body of the hammer frame. —
The barrel has an interior circumferential gz
wall 31, located between the chamber 19 and -
a chamber 32, which chamber 32 is continued
as a chamber or hole 33, which receives the
neck 27 of the closing plug, as shown in Fig.”
2. so that the chamber of the barrel, as a g0
whole, is closed at the outer or rear end by
the plug. o e '
| 'T}le barrel has located in the chamber
thereof, rearward of the shank or driven
stem 6, 2 hammer having a driving end or g5
head 34 continued as a body 35, guided and
held between the circumferential wall 18,
and terminating at its rear end with an
enlarged portion or head 36, and guided and
v old in the circumferential wall 31, and form- 100
| ing an abutment or face 37 against which the
compressed air, ‘or other medrum under
pressure, admitted to the chamber 19 from
‘the spiral passage 21 through the port 20,
acts to recede or force back the hammer as a 105
whole. The body 35 of the hammer has a
central passage 38 extending longitudinally -
therein, and opening at its rear end through
| the head 36, from which passage 38 lateral
ports or passages 39 lead thr_ough. the head 110
36, so that when the hammer is receded com-
munication is established with the chamber
32 admitting compressed air, or other
medium under pressure, to the passage 38 for
the air, or other medium under pressure, to 115
act and thrust or drive forward the hammer
as o whole. The passage 38, adjacent to its
forward end, has leading therefrom, lateral
passages or ports 40, to furnish communi-
cation between the passage 38 and .the 120
| chamber 14 for compressed air, or other
medium under pressure, to flow from the
| passage 38 through the port 15 into the spiral
passage 16, and be discharged at the port 17
into the cross passage 29 and longitudinal 325
passage 30, to flow out, at the rear end of the
plug 25, into a conductor or tube for final
discharge into the atmosphere or otherwise.
“The head or plug 25 has a screw threaded
hole at the end of the longitudinal passage 24, 13¢
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which receives a tube 41, and the tube 41 has |
entered thereinto a coupling tube 42, on
which 1s threaded a coupling ring 43 of a
- supply tube 44, leading from a source of !
5 compressed air, or other medium under
pressure, so as to supply the compressed air, |
or other medium under pressure, to the
passage 24 for the air or other medium under
pressure, to enter the spiral passage 21
10 through the port 22 and be discharged into

~agamnst the abutment or face 37 of the

hammer and force back or recede the hammer
- as a whole. - Ly
15, The supply tube 44, for compressed air or
~other medium under pressure, 1s surrounded

by a tube 45 into which the passage 30 dis- |

charges, and circuinferentially around the
‘tube 45 is a spiral flange 46, so that the tube
20 45, with its spiral flange, forms a conveyer or
flight to coact with the spiral flanges of the

“hammer frame for removing the cuttings, |

dust and fine particles produced by the drill
or other tool or instrument. The hammer
25 frame, and the conveyer or flight are sur-
rounded by a tube or casing 47, the lower or
advance end of which abuts against the
shoulders 13 of the hammer frame, as shown
- In Kig. 1, so that the tube or casing 47 fur-
30 nishes a conduit for the operation of the
hammer frame and the conveyer or flight,

and a wall to support the hole formed, in the
earth or other material 48, by the action of
“the drill or other operating tool or instru-
35 ment. ‘The outer casing or tube 47, with the
~ hammer frame, and the conveyer or flight,
all move as one, and all follow the hole pro-
duced by the drill or other tool or instrument,
for which purpose the drill or other tool or in-
40 strument cuts a hole of larger diameter in
. cross section than the end of the hammer
irame and the tool head, so as to leave a
sutficient clearance for the admission of the
‘tube or casing in following the drill or other
45 tool or instrument. - '
The parts are assembled by entering the
shank or 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 there-
50 on, against dropping out from the chamber,
by passing the bar or key 10 through the wall
of the barrel and the slot 9 of the shank or
stem. The hammer, as a whole, is entered
into the chamber of the barrel rearward of
55 the driven stem 6 of the head, and after the
hammer is entered the plug or head 25 is
entered into the end of the frame.and the
barrel, so as to close the chamber of the ham-
mer and have the port or passage 23 in com-

] —

60 munication with the port 22, as shown in Kig.
2. The tube 41 and the coupling tube 42 are
entered into position, so as to have the coup-
ling tube receive the coupling ring 43 of tlg’e

- supply tube or pipe 44, and the conveyer or
G7 fight is threaded onto the flange 26 at its |

forward or advance end, completing the con-
ne cting up of the parts ready for use or opera-
tion of the drill, when the hammer frame,
with the operating tool attached thereto and

' the conveyer or flight, are entered into the
casing or tube, as shown in Fig. 1.

In operation, the compressed air, or other

-medium under pressure, flows through the

tube 44 into the passage 24, and, through the

- port or passage 23, and the port 22, enters
the chamber 19 through the port 20 to act ¥ 7

the spiral passage 21 to discharge at the port
20 mto the chamber 19 and act against the

abutment or face 37 to force back or recede
the hammer, as a whole, into striking or driv-

ing position. The hammer, as a whole, is
receded a suflicient distance to carry the
abutment or end face 37 clear of the rear face
of the wall 31, so that fluid can enter the
chamber 32 to act against theend of the ham-
mer, and so that fluid from the chamber 32
can flow through the lateral passages or ports
39 1to the central passage 38 and act against
the front end of the passage 38 for the pres-
sure against the rear face of the hammer and
agaimnst the end face of the passage to over-
come the pressure against the abutment or
end face 37 and drive forward the hammer as
a whole, and in such driving forward of the
hammer the admitted fluid cannot escape from
the passage 38 owing to the closing of the
lateral passages or ports 40, with the passing
of such passages or ports within the circum-

terential wall 18 by the recession or forcing -

back of the hammer as a whole. The for-
ward drive or thrust of the hammer, as a
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whole, causes its acting end or head 34 to -

| 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, to act

and perform the cutting or drilling operation.

The forward throw or thrust of the hammer,
as a whole, closes the ports or passages 39 by
the wall 31, and opens the ports or passages
40 for communication between the passage
38 and the chamber 14, admitting fluid to

| the chamber 14 for the fluid to flow through

the port 15, spiral passage 16, and port 17,

into the cross port or passage 29, and passage

30, for discharge inside of the tube of the con-

veyer or flight, as shown in Fig. 2. The com-

pressed air, or other medium under pressure,
discharged at the front of the hammer, has a
free passage rearward.through the spiral
pathway 16 in the spiral flange 11, which en-
circles the barrel 8, so that the driving or act-
ing end of the hammer will have the dis-
charged fluid carried away, leaving a clear

105
110°
115

120

drive for the hammer for each succeeding

operation. . « c
The cuttings, dust and fine particles, pro-

duced by the cutting or boring operation,

enter the spiral pathways furnished by the

spiral flanges on the exterior of the hammer

frame and are carried upward or rearward

by such flanges and spiral pathways to be

125

130
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caught by the conveyer or flight, which acts
to raise or carry back the cuttings, dust and
fine particles, so that the cuttings, dust and
fine particles connot accumulate around the
bits or cutters and thereby interfering with
the operation of the drill or other tool, and
this for the reason-that the cuttings, dust

“and fine particles are positively and eflec-
tually removed by the action of the spiral

flanges on the exterior of the hammer head
and the conveyer or {light coacting with
sald spiral flanges by which the removal of

- the cuttings, dust and fine particles wall be

15

20

29

30 .

accomplished as fast as produced.

The frame of the present invention, In
connection with the hammer chamber and
exterior spirals, and the haminer and cross
head having bits or cutters, furnishes a drill

by which the frame supplies the air, or other

medium under pressure, to operate the ham-
mer and discharges the compressed air, or
other medium under pressure, from the for-
ward end of the hammer, so that the acting
or forward end of the hammer 1s maintained
against any back pressure from the air, or
other medium under pressure, that would 1n-
terfere with the blow struck by the haminer.

The frame of the present invention, with
its straight barrel and exterior spiral flanges,

and the conveyer or flicht coéperating with.

~the spiral flanges 1s especially adapted for

30

use in dgep drilling or boring, and while the
pneumatic hammer, with its exterior flanges
cooperating with a conveyer or flight 1s
shown in connection with a tool head carry-
ing drill bits or cutters, it is to be understood
that the hammer, with its straight barrel,
and spiral exterior flanges for the frame, 1s

intended for use, and can be used, with a

40

tool head of other formation than the one
shown, and for other purposes than deep
drilling or boring; and that instead of two
spiral flanges around the barrel of the frame,

- a single spiral flange running from end to end

45

20

and circumferentially around the barrel
could be used to coact with the conveyer or
flicht. |
The tube or casing 47, is used in the drilling
operation, where 1t 1s necessary to support
the wall of thg hole against c¢rumbling or
falling in; and>this tube or casing follows

- the drilled hole and is removable with the

DO
60

65-

frame, the supply tube and the conveyer,

when such parts are withdrawn from the
hole. When the tube or casing 47 1s not
used the wall of the hole furnishes the con-

duit for the passage of the cuttings, dust and

fine particles removed by the spiral flanges
or flange and the conveyer. '

What I claim as new and desire to secure
by Letters Patent 1s:

1. In a pneumatic hammer, a frame con-
sisting of & straight central barrel and spiral
flanges encircling the barrel and running in

opposite directions on the barrel, the barrel |

884,152

" having a central chamber to receive the ham-

mer, and one spiral flange having a spiral

passage for inducting fluid and the other

spiral flange having a spiral passage. for

educting fluid, with the spiral passages m

communication with the chamber of the
barrel, substantially as deseribed. o

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

spiral {langes encireling the barrel and run-
ning in opposite directions on the barrel, the

barrel having a central chamber divided

into sections, one section to recelve a driven

stem and another section to recelve a deiving

hammer, and one spiral flange having a

spiral induction passage, and the other spiral-
Alange having a spiral eduction passage for

{luid, with the spiral passage of - each flange
in communication with the chamber of the
barrel, for.inducting fhuid to operate the

Thammer and educting fluid from in front of-

the acting end of the hammer, substantially
as deseribed. | - | |

3. In a pneumatic hammer, a frame con-
sisting of a straight central barrel and spiral
flanges encircling the barrel and running

opposite directions on the barrel, the barrel

having a central chamber provided with a
fluid eduction section for Aisvlmrging fluid
and a fluid Induction section within which
inducted flutd may act to recede and drive
forward the hammer, one spiral flange having
a spiral passage for fluid in communication
Wit{)l the fluid iduction section of the cham-

ber of the barrel and the other spiral flange.

having a rearwardly extending spiral eduec-
tion passage for fluld in communication with
the fluid eduction section of the chamber of

‘the barrel, and a driving hanuner operative
in the chamber of the barrel and against
which admitted fluid from the mduction

}f)assage of the flange acts™to recede and drive
orward the hammer, substantially as de-

scribed.

4. In a pneumatic hammer, a {rame con-
sisting of a straight central barrel and spiral

flanges encircling the barrel and running in

opposite directions on ‘the barrel, the barrel
having a central chamber and one spiral
flange having a spiral induction passage for
flutd I communication with the chamber
of the barrel and the other spiral flange hav-
ing a rearwardly extending spiral eduction
passage for fluid iIn communication with the
chamber of the barrel, a driving hammer
operative in the chamber of the barrel and

against which admitted fluid from the in-

duction passage of the flange acts to recede
and drive forward the hammer, and a driven
stem operative in the chamber of the barrel
in advance of the hammer, substantially as
deseribed. | | |

5. In a pneumatic hammer, a frame con-
sisting of a straight central barrel and spiral

flanges encircling the barrel and running in

101

105
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opposite directions on the barrel, the barrel |

having a central chamber provided with a

fluid eduction section for discharging uid-

and a fluid induction section within which
inducted fluid may act to recede and drive
forward the hammer, one spiral {lange having
a spiral induction passage for fluid 1n com-
munication with the fluid induction section
of the chamber of the barrel and the other

spiral flange having a rearwardly extending

spiral eduction passage for fluid in conununi-

~cation with the fluld eduction section of the

19

20

chamber of the barrel, a driving hammer
operative in the chamber of the barrel and

against which the admitted fluid from the

induction passage of the flange acts to recede
and drive forward the hammer, and a driven
stem operative 1n the chamber of the barrel

in advance of the hammer, substantially as
dlescribed. . | |

6. In a pneumatic hammer, a frame.con-

~ sisting of a straight central barrel and spiral

25

flanges encircling the barrel and running n
opposite directions on the barrel, the barrel

having a central chamber adapted to receive

-a driving hammer, one spiral flange having a

spiral induction passage for fluid 1n com-

. munication with the chamber of the barrel

30

35

40

4H

50

wardly extending spiral eduction passage for
fluid in communication with the chamber of

the barrel, a fluid supply tube connected

with the rear end of the frame, and a tube

encircling the fluid supply tube and attached

to the rear end of the frame and having on
1ts exterior a spiral conveyer flight codper-
ating with the spiral {langes of the barrel,

“substantially as described.

7. In a pneumatic hammer, a

flanges encircling the barrel and running in
opposite directions on the barrel, the barrel
having a central chamber, one spiral {lange
having a spiral induction passage for fluid
in communication with the chamber of the

barrel and the other spiral flange having a.

rearwardly extending spiral eduction pas-
sage for fluid in communication with the
chamber of the barrel, a driving hammer
operative in the chamber of the barrel and

against which the admitted fluid from the

1nduction passage of the flange acts to recede

- 85

60

65

and drive forward the hammer, a fluid sup-
ly tube connected with the rear end of the
rame, and a tube encircling the fluid supply
tube and attached to the rear end of: the

frame and having on 1its exterior a spiral |
~conveyer flight coacting with the spiral

scribed. | Lo | L
8. In a pneumatic hammer, a frame con-

flanges of the barrel, substantially as de-

sisting of a straight central barrel and spiral

flanges encircling the barrel and running in

opposite directions on the barrel, the barrel

having a central chamber, one spiral flange

frame con-
sisting of a straight central barrel and spiral |

having a spiral induction passage for fluid in

communication with the chamber of the

barrel and the other spiral flange having a
rearwardly extending spiral eduction pas-
sage for Huid in communication with the
chamber of the barrel, a driving hammer
operative in the chamber of the barrel and
against which the admitted fluid from the

‘Induction passage of the flange acts to recede

and drive forward the hammer, a driven
stem operative in the chamber of the barrel
in advance of the hammer, a fluud supply
tube connected with the rear end of the
frame, a1d a tube encircling the fluid supply
tube and attached to the rear end of the
frame and having on its exterior a spiral
conveyer flight coacting with the spiral

flanges of the barrel, substantially as de-

scribed.

9. In a pneumatic hammer, the combina-
tion of a frame consisting of a straight cen-
tral barrel and «piral flanges encircling the
barrel and running in opposite directions on

the barrel, the barrel having a central cham-

ber to receive a driving hammer and a driven
steny, a closing plug for the rear end of the
frame and the chamber of the barrel, and a

| - conveyer connected with the closing plug,
and the other spiral flange having a rear- |

for the spiral flanges on the barrel in connec-
tion with the conveyer to act to remove the

“cuttings, dust and fine particles, substan-

tially as described.

- 10. In a pneumatic hammer, the combina-
tion of a frame consisting of a straight cen-

‘tral barrel and spiral flanges encircling the

barrel and running in opposite directions on
the barrel, and a spiral conveyer connected
with the frame for the spiral flanges on the
barrel in connection with the spiral con-
veyer to act and remove cuttings, dust and
fine particles, substantially as descrlbec}. |

11. In a pneumatic hammer, the combina-
tion of a frame consisting of a straight cen-
tral barrel and a spiral flange on the barrel
and extending from end to end of the barrel,
and a spiral conveyer connected with the

a_

70

75

30

90

85

100

105

110

frame and codperating with the spiral flange -

for removing cuttings, dust and fine particles,
substantially as described.

12. In a pneumatic hammer, a frame con-

sisting of a straight central barrel and a
spiral flahge circumferentially on the barrel
and running from end to end of the barrel,
an operating tool carried by the frame, and 2
spiral conveyer connected with the frame for
the spiral flange on the barrel in connection
with the spiral conveyer to act and remove
cuttings, dust and fine particles, substan-
tially as deseribed. -

13. In a pneumatic hammer, a frame con-
sisting of a straight central barrel and spiral

| flanges encircling the barrel and running 1n

opposite directions on the barrel, a spiral con-
veyer, connected with the frame, and a casing
surrounding the spiral flanges of the frame
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and the spiral conveyer for the spiral flanges | spiral conveyer connected with the frame, 10
on the barrel and 1n connection with the spiral | and a casing surrounding the spiral flange -
~ conveyer to act and remove cuttings, dust | and the spiral conveyer, for removing cut-

and fine particles within the outer casing, | tings, dust and fine particles within the cas-

5 substantially as deseribed. ing, substantially as described.
14. In a pneumatic hammer, a frame con- | - MARTIN IHHARDSOCG.,
sisting of a straight central barrel and a spiral | Witnesses: o |
flange circumferentially on the barrel and JOSEPH KEARNS,

running from end to end of the barrel, a| - HELEN LoTsPEICH
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