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To all whom it may cOnLern:

Be it known that I, WiILHELM Mauss,
engineer, of Victoria Falls Power Company,
RBrack Pan Branceh, Brack Pan, T aansvaal, a

5 subject of the King of Great Britain, have
invented certain new and useful Lmprove-
ments in Valveless Engines, of which the
following is'a specification. ,

The present invention relates to valve-

10 less engines and particularly to direct act-
ing valveless engines adapted for rock deill-
ing and other percussive purposes, for pump-
ing, and like ope -ations. ‘

_ Tn any valveless engine the relative posi-

15 tion of the piston and cylinder is necessarity
identical at the moments of admission and
cut off of the working fluid and again ab the
opening and closing of exhaust; and in eon-
structions hitherto proposed, this has result-
20 ed in one or both terminations of the stroke
of the piston being offected wholly or to &
large extent by previously acquired momen-
tam and against 2 retarding cushion. 1n
yercussive crigines particularly the effect has
26 been to cushion the blow to such an extent
- gag practically to restrict the employment of
the -valveless type ‘of engine to the smaller
*gizes where efficiency is a minor consider-
ation. '
30 The purpose of the present invention is to
' overcomne such defects, and to approximate
to a valve effect In a valveless engine.

In an engine constructed according to the:

present invention the fluid adiitted during
35 the current siroke for offecting the succeed-
© ing stroke intne ord nary manner, is caused
to assist the current stroke kinetically, or
* at least is prevented from acting adversely
_ to ik for a period after adinission, sueh
40 period in the case of u percussive machine
extending vntil the blow is struck. . Lurther,
. novel exhaust arrangement is providc(l, as
hereinaiter described, whereby the cushion-
~ing due to the wsual late or terminal exhaust
45 ig decreased without the waste of fluid and
power incident Lo the early complete exhanst
sometimes employed.
"The invention will be described 1n detail
as embodied in 2 rock drilling engine of the
* type in which constant pressuie 1s. applied
4o the rear piston arca, and the actuating
fluid is caused to operate expansively upon
the relatively larger front piston area; but
1t iz to be understood that this is only by

o

55 way of example and it is not intended there-:

by to vestrict the invention to engines of
this cousirietional type or function.

Tn the accompanying drawings Figure I
is a longitudinal section of a rock drilling
engine showing the piston in the position it 60
occupies ab the moment the blow is strucls;
Fig. 11 is a transverse section on the plune
X— 2 of Fig. I, and Fig. Tlisa longitudi-
nal section showing a modified form of the
piston, @ portion of the structure being 65
brolen away. :

Referring to Figs. 1 and I, the cylinder
is reprosented by letter -a, tne piston by |
and the piston rod by ¢ Pressure fluid is
supplied constantly through ports & and 70
presses uninterruptedly upon the anunular
rear piston area ¢ Gaid area e 1s made
smaller than the fropt piston area [/ in this
instance by forming upon the piston b a
trunk &' which works in 2 correspondingly 76
reduced part @ of the cylinder a. The rear
face of trunk 0 ig relioved of pressure by
mesins of hole g. .

%, b, ave slots formed in the cylinder wall
by which conumunication 18 established, im- 80
mediately before the completion of the for-
ward stroke, between the rear and the front
cylinder spaces, the forward ends of said
dots being curved or beveled toward the
axis, as showi. :

Upon the piston rod ¢ is the annular ring
%, which is made slightly less in diameter
than the piston b. There are thus three pres-
sure aveas, f, &' and %*, formed at the front
of the piston, two viz. f and /', of which are 90
in facing oppositiow and the thivd %° of
which is unopposed; while communication
Letween At and A* s afforded by lhe some-
what restricted passage-wiy Formed  be-
{ween the ving & and the walls of the eylin- 99
der. The faces f and &' ave spaced wel
apart so that a large dead space 0COWES in the
front cylinder and particularly between said
faces, at the completion of the forward
slroke; the total such Jdead space being for
example and as shown, equal to one half of
the total volame of the {ront cylinder space
when the piston s retracted.

13 u recess in the front eylinder bead
corresponding in dinmeter to the ring e

1, i, are holes bored from the periphery
of the piston rod ¢ into the bore 7 thereo?,
said bore communicating in any suitable
manner - with' the. atmosphere, 50 that upon
ong or both of the holes m or m! entering 119
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~which, impinging on the face it

2

the front cylinder, the latter will be opened
to. exhaust. ,

0 i3 an annular groove formed in the ex-
tension of the cylinder head surrounding the
piston rod ¢, and p is a slot cut in the piston
rod peripliery, such as to register with
groove o when the normal forward stroke
Is exceeded. . : _

The device Operates in the following man-
ner. * The piston' being retracted, pressure
fluid admitied through ports d3 presses upon
area ¢ and propels the piston forward. Im-
mediately before the blow is struck, com-
munication is -established between the cyl-
inder ends by way of the slots %, A, Auid
from the rear thus rushing into the front
cylinder as a series of jets g moving with
great velocity away from the piston face 1

i expend
ore or less of their kinetic energy in driv-
ing the piston forward. When the piston is
moving with the requisite velocity, that is

. half that of the jets, the admitted fluid is
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‘1s. therefore without
kR

‘ment of fluid to face %2
suck out the fluid trapped in front thereof.

‘ward stroke has been e

velocity and pressure and
action on faces f and
Thus in_the most favorable instance,
admission is followed by a period in which
foree is exerted on face ' but none on f and

deprived of both

"k With a lower piston velocity than that

mentioned, more or less backward deflection
of the jets occurs and in the extrenie case
with a comparatively freely moving piston,
sufficient pressure may be established on
face f to balanee that on k', Such back-
ward deflection however, by obstructing the
Passageway around ring Z%,
and even tends to

In no case therefore is effective pressure ad-
verse to theblow established in front.of the

piston, for a period after admission, and.

cushioning is” avoided for that period.
Upon the blow being struck, high pressure
is  established uniformly ‘throughout the
front cylinder space, areas %' and j° are in
eguilibrium, and the area f being in excess
of the area ¢, the piston returns, During
such wovement the slots. A remain opeun for
a short period and continue to supply high
Pressureé fluid to the front cylinder,  the
velocity of the incoming fluid however being

‘now. immaterial, and ineffective to retard

the piston owing to the dense fluid already
occupying the cylinder. Upon closure of
the slots 4 the im risoned fluid continues to
force. the piston back by expanding. :

-After a certain proportion of the rear-
ected, the relatively
small hole m enters the, cylinder and ex-
haust therefrom thus begins. The rate of
exhaust through said hole m however is so
restricted that when the miachine is working
normally the pressure retained in the eylin-
der 1s, in conjunction with the acquired mo-
mentum of the piston,

‘the front

delays the move- -

sufficient to carry the-
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latter to the full length of the rearward
stroke, when- the relatively large hole sm!
enters the cylinder and exhaust is completed.
The pressure on area ¢ then drives the piston
forward again to make the working stroke,
during part of which hole 7 remains open
and discharges a further quantity of fluid,
thereby minimizing compression of fluid in
cylinder, When working with low
pressures or when the drill is clogged, com-
plete exhaust may be effected through hole
m, resulting in shortening of the stroke -of
the machine, R , :
A wider range of variation in the length
of the stroke, and enhanced rapidity of re-
versal when making short strokes may be
nrocured by interposing ore or more addi-
tional exhaust holes, such ‘as m? between
holes m and mY,"the size of said infermediate
hole or heles being preferably. proportional
to its or' their position in the series. It will
be evident that such a series of separate
holes may be replaced by a tapered exhaust
slot, o
In the event of the dvill being too far
from the rock when fluid is turned on, the
piston is cushioned by the Ting % entering
the recess ! and compressing ihe fluid
therein. When said ring / has penetrated

sufficiently far int5 the recess for the mo..

mentum of the piston to be reduced to safe
limits, slot, » opens into groove o, thus ex-
hausting the fluid compressed in recess A
through hole m and into the piston rod bore
7. By this means the pressure on face ¢ is
enabled to'retain the piston at the forward
limit of its stroke until the machine has
been properly advanced to its work. .
In the modified construction of the piston
shown in Fig. ITI, the forward peripheral
edge r of the piston is carried forward, so
as to bring the fluid jets ¢ in close roximity
to the-impact ring %, the adjacent

to maintain the requisite distance and dead
volume between faces %!

also shows the face 41
pose of enhaneing the effectiveness of the
Jets, and keeping for a time the fluid thereos

from passing beyond ring k.

What I claim, and desire to secure by

Letters Patent is:— -

1. I a valveless engine, the combination
of a cylinder, a piston providing a. for-
wardly directed pressure foce, means for ad-
mitting actuating fluid into the front of the
cylinder to, reverse the piston, said means
causing said fluid to enter jet-wise and in a
direction away from the aforesaid piston
face upon which it subsequiently acts by pres-
sure, and means whereby, the forward action
of the piston is increased !
fluid has entered the space in front of the
cylinder. X S v

2."In a valveless engine, the combination

and f. This figure -
recessed for the pur--

after the actuating
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of a cylinder; & piston providing an out-
wardly directed pressiiie faco, and a piston
rod, means for admitting antuating fluid
nto the cylinder to soverse the piston, said
means causing the actuating fuid to anter’ |
jet-wise and in a direction awiy from the
aforesaid piston face, and ‘exhaust means
controlled by the movement of the piston rod.

5. Tn a valveless engIne, fhe combination
of a cylinder, & piston providing farwardly
directed piston fact megns for admithing
actuating finid to the cylinder; gaid mesns
causing the actnating fluid t onter jet-wise
and n @ direction away from the aforesaid
and -neans whereby the energy
of the actudting fid admitted wto the '
ward part of the eytinder, 18 utilized for as-
sisting the forwird stroke,

4. {n combination; 2 cylinder, @ piston, &
plston controtled inlet fov the frout cylinder
gpace, 5aic injet, beis opened LY the piston

§ eting 3ts forwar

o located that 2 large
o the front eyiinder
y ion of the forward
stroke, means whereby the me yming fluid 18
Jivected inbo said space and away frem the
adjacent frond piston &rea, and means in
front of the pistorn &c J upon by the pres
id tneoming fuid for assisting the
forward stroke.

5. Tn o valveless anging, o eyltinder, @ pls-
ton “reciprocablo therein, means for admit-
¢ the cyiinder during
effect the st sceeding
‘4 end, said means
jet-wise, and 2
“pigton, wpon |

ihe Dls-
2
e,
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@

o

T S ately prior 1 el
Lyraediately prior to CoLT IR
i

sbroke, and Deing
dead-volume Temains i

the, eurreat stroke to
siroke by pressure in
causing the fuid to
Surface =2 soerabed
which Buid mpis
ren kinetically “dhuird
Th conbination
b fromt press

pel &
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we,

all ey pressure f '
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aetuating Auld 0
dlors A dn fhe
pod and & rmg

S7.0Tn o valy
fon and pistow
provided W wh
actuating duid'a
stroke. to offect h F
pressure immpinges to PO 1 the piston
Tineticaily during’ ‘hé current stroke.

a Tn & valveless engines & cylinder, 2 pls-
“piston naving @

; the current
queceeding . sireke by

ton structt

T

ig applied sohstantly, and Raving its fromt
pressure aréa groatey than sald rear ared, an
S let to the fronmt end of the cvlinder, sald
inlet being openea priov o compietion of the

troke mud being SO iocpted thab
o large dead Lolurme remaing in the front
eylinder space upOR ihe completion of the
forward stroke, Teans causing retardation
of the sctionof the fuid so admitted wpon |

&
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_separated 80

“der cut, cubstantially
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the front piston arcd, caid inlet being
closed during the rearward stroke whereby
{he remainder thereof is elfected expals
gively, and exhaust means controlled by the
movement of the piston strycture,

9. In a valveless engine, in which fluid 1s
worked expansively, costricted  exhaust
means adapted to be opeued during the lat-
ter part of the expansion ctroke and during
the initial part of the return stroke and
{uli exhaust means opening upon comple-
tion of a full expansion stroke.

10. In.a valveless engine, 2 cylinder, 2
piston having tliree pressure faces, two 0O
which are in facing opposition and widely
separated -so ag” to form between them 2
large dead space means for admitting ac-
tuating fluid between said 1
and means whereby such fnid is subse-
quently conveyed to the unopposed face to
exert pressure thereon.

11. In a valveless engine, cylinder, 2
pis
\which. are in facing opposition, and means
admitting actuating i
opposed faces, & permanently open passage-
way ov space heing afforded for conveying
fiuid from between the opposed faces to the
unopposed face, said space being so restrict-
ad that the establishment of pressure on the

| Tatter face ig delayed.

19, In a valveless engine, & cylinder, 2
piston having three pressure faces, two of
which are in facing opposition, and widely
as to form Detween them a large
Jead space, means for directing actuating
{taid onto one of the opposed faces to assist
the -current otroke - kinetically, and a per-
mahently open passade-\\my or -space being
afforded for . conveying fuid from between
the opposed faces to the unopposed face.
19, A pikton gtructure, comprising 2 large

front member b, 8 gmaller rear member 0%

a piston rod and a ring & thercon, the front
face of the larger piston member being wn-
' as described.

4. Tn a valveless engine,
piston, piston rod, exhaust means asso-
ciated with the piston rod, means ab the fox-
yard end of the cylinder for cushioning the
blow of the piston, and means
munication 18 afforded between’ gald last
acntioned means and gaid exhatst means. »

15, In a valveless engine, the combination

of a cylinder, 2 ‘piston, means for admitting:

aetuating fluid to reverse the piston, & Pis=
ton rod having 2 tubular bore, an -exhaust
porb communpicating wich said tubular bore
for effecting 2 partial exhaust -of the ac-
tuating fluid from the interior of the cyl-
inder, and an additional exhaust port for
effecting the complete exhaust of such ac-
tuating fluid.

© 16-1na valveless engine, the combination

of a cylinder, 2 piston, 2 piston rod having a

opposing faces,’

fluid between said’

a cylinder, a
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. two of which are in

15

-Ing so arranged that durip

- 20

.25

30

'being

4

tubular bore, a Ting on said piston rod, an
exhaust port communicating with said tubu-
lar bore for effecting the exhaust of the
actuating fluid from the interior of the ¢yl-
inder, a recess in the front end of the cylin-
der adapted to receive said ring and serve

as a.cushioning means, therefor, and a pas-,

sage in said piston rod whereby communica-

‘tion is afforded between said recess and said
tubular bore. ' v

17. In a valveless engine, a cylinder, a
piston having three working pressure faces,
facing opposition, means
for admitting actuating fluid between said
opposed faces one of said pressure faces be-
i a portion of
the stroke it receives ‘the full force of the
incoming actuating fluid, and a permanently
open passage-way for conveying fluid from
between the opposed faces to-the unopposed
face, said bassage-way being so ‘restricted
that the establishment of pressure on’ the
latter face is delayed. - ]

18.'In a valveless engine, a°cylinder, a
piston structure comprising- two - members

+ one of which is provided with oné working

pressure face, and the other.of which ig pro-
vided with two working pressure faces, one

of said last named pressure faces and the
of said first named member |

pressure face !
-1n-facing opposition, means for ad-

- mitting actuating fluid between said oppos-

faces, and a bassage-way whereby such

ing

n facing opposition,

© 1,087,088

fluid may be subsequently"conveyed to the
unopposed face to exert pressure thereon.
19. In a valveless engine,
piston structure consisting of two members
one of which is of legs
other, said piston structure having three
working pressure faces, two of which ‘are
i means for admitting
actuating flnid between said opposed faces;

and a permanently open passage-way for.

conveying fluid from between the opposed
izces to the unopposed face to exert pres-
sure thereon. :
-.20. In a valveless engine, & cylinder, a
one of said members having
ressure face said pressure face being hol-
ﬁwed out, and the other of said ‘members
haying two pressure faces, one of said lat-
ter pressure faces and the pressure face of
said. first* named member being -in facing

piston - structure comprising two membgrs;\
one working

.Opposition, means for admitting actvating

fluid between said opposed faces, and a pas-
sage-way whereby such fluid is ‘subsequently
conveyed to the unopposed face to-exert
Fressure thereon. - - :

In testimony

in the presence of two witnesses, -

o WILHELM MAUSS,
Witnesses: =~ . _ B e
W. Hoomax Vincesr,
J. WargeN VeENNING. -
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