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UNITED STATES PATENT OFFICE.

WILHELM MAUSS, OF BRAKPAN, TRAN
ROCK DRILL SYNDICATE, LIMITED,

SVAAL, ASSIGNOR TO THE KONOMAX
OF JOHANNESBURG, TRANSVAAL.

RECIPROCATING 'ENGHNE.

No. 844,181,

To all whom it may concern:
Be it known that I, WiLaeLM Mauss, me-
chanical engineer, a German subject, residing

at the Rand Central Electric Works, Brak-
pan, in the Colony of the Transvaal, have in-

‘vented certain new and useful Improvements
in Controlling the Working Fluid of Rock-
Drilling and other Reciprocating Engines, of

which the following is a specification, refer-
ence being had therein to the accompanying
arawings. | |

This invention relates to the control of the

‘working fluid for reciprocating engines, such

as percussive rock-drilling machines, and
more especially the type of rock-drilling ma-
chines described in the specification of patent
&Eplication Serial No. 305,685, in which ma-
chine the rear piston-face is exposed con-
stantly to full pressure while the working

fluid (hereinafter referred to as “‘air”’) oper-

ates expansively upon the- relatively larger

~front piston-face.
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. The principal objecf of the present, inven-

tion is to provide a simple and efficient means
for effecting the supply, ent-off, and exhaust
of the air for the front cylinder in a machine
of the last-named type. . |

A further object 1s to provide an admission
and exhaust valve for the front cylinder op-
erated by air from either end of the cylinder
alternately which shall always open fully to-
exhaust; and S0 prevent cushioning of the pis-
ton of the working stroke. - o

A further object is to provide a valve mech-
anism applicable to fluid-operated rock-drill-
ing and other percussive tools generally,
which enables short and light but uncush-
1oned blows to be delivered when
simply throttling the a1r-supply to the tool
and without, as is usual, altering the position
of the machine in relation to the body upon
which the blows are delivered, which again
renders the movement of the valve, and
therefore the proper working of the tool, in-

dependent of the position of the tool, and

which by doing away with possible dead-
points in the valve’s movement permits the
tool to be started in any position. o
 These .and other objects are attained by
the valve mechanism, of whicl, one form 1is
shown. 1n the accompanying drawings ap-
plied to an exp ansively-working rock- drilling
engine as described in said application, Serial
No. 305,685, Figure T

Specification of Letters Patent.
Application filed December 21, 1906, Serial No. 348,017,

desired by

being a longitudinal |

Patented Feb. 12, 1907,

| section of the machine with the piston at its

rear limit; and Fig. IT a similar view, but
showing the piston at the end of its forward
travel. | , o |

¢ indicates the cylinder; b, the larger front
piston member working therein; ¢, the smaller

rear piston member; d, the piston-rod, to

which the drill is chucked; ¢, the air-inlet,

-communicating constantly with the rear pis-
exhaust to atmosphere .

ton-face, and f the
from between the pistons, all of which fea-
tures are as disclosed in said prior specifica-
tion, with the exception that a clearance g 18

[ 3

in the present instance turned upon the .
~smaller piston member. L

The valve-gear proper comprises a double-
headed piston-valve /I; of known form work-
ing within the valve-chest 3. o

7 are stops limiting the travel of the piston-

valve, and leather packing-rings k preclude

rebound of the valve from the stops.
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The valve works over the three main ports

t, m, and n.

opening directly to atmosphere. m commu-

-meates with the front end of the’ cylinder,

and n conducts full-pressure air from the rear
cylinder.. ; | . |

0 18 & duct taking air from the high-pres-
sure cylinder to the rear of the valve, and p 18
a similar duet in the front cylinder, leading to
the front end of the valve.

The normal operation—i, ¢., when using
about the ordinary working pressure of air—
1s as follows: _
their extreme baékward positions, as in Fig.
I, the front of the cylinder is communicatin
with atmosphere through ports m and L
Upon opening the
propelled by the

working blow, and when neating the end of
its outward stroke uncovers hole 0. IBy this
means pressure 1s brought to bear upon. the
rear end ol the valve, the front face of which

Of these [ is the exhaust-port; |

30

The piston and valve being at
5 90
air-supply cock the piston,

full pressure upon its rear
face ¢, moves freely forward to deliver its

15 open to exhaust through p and £ The .

valve being thus thrown forward, the Posi-

tion of all parts becomes that illustrated in

Fig. II.  'With the valve so disposed, exhaust
port [ i1s closed | X
through n and m to'the front cylinder, caus-

Ing the piston to begin its rearward stroke.’
Near the end of such stroke air is admitted to
the front of the valve through » and ex-

hausted from behind the same through o, g,

[co

and live air is admitted
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&5 844,161
and f. The valve now returns fully toits ¥ihrown back to exhaust, and the drill will
initial position, exhaust OCCUIS fromi ‘the | thereupon make & second forward stroke
- front cylinder, and the cycle recommences.” | under full pressure, and So tend to clear
As already mentioned, the sequence of op- | itself; and, again, when drilling downward
¢ erations just described is eﬁ'ecte% when mak- . any difficalty of working due to the weight 7o
ing full strokes with mormal sir-pressure; of the valve, which might otherwise oceur, 18
but under other conditions, such as when | eliminated by the final throw over of the
" making light strokes with ihrotiled supply, | valve under full pressure. 1t may be ob-
the operation is somewhat different.. ‘served in this connection that 1o material
1o Inthe drawings, ¢ is & small hole through | retardation of the valve would occyr when 73
which leakage from the rear of: the valve- | driling upwardly, since the forward stroke
~ chest constantly takes place. - of the valve is in every case made utider full
" is o small passage leeding from the large | pressure. S N
~ ¢ylinder to the frony of the valve-chest, its| The invention has hitherto been described |
(5 opening into the ‘large cylinder being so with refevence to the particular tyﬁe of drill 8c
~ placed as to he wmcovered to pressure by the wherein constant pressure 18 applied to &
piston when the latter ‘s making the short- | small rear piston and air 18 expand ed against -
ost stroke which 1s practically desirable. ¢, | & larger front piston and wherein conse-
again,is a small passage leading from the | quently the valve is ealled upon to control the
20 port, %.0T other source of high-pressure air t0 | air in the front cylinider enly.- 1t is, how-
ihe front end of the valve-chest and operiing | ever, 10 bo understood that the features of
thereinto at about the point illustrated. | the leakage-hole q and passages 7 and & WAy .
‘g, v, and s are all of such bore 28 to pass a1r sdvantageously be applied to the air-oper-
very slowly 1n comparison with the ducts-o | ated piston-controlled valves of E}armmiw
25 andp. . ~ . |'machines generalty—¢. ., those of the ordi+ gec.
. Reduction of working pressure due t0 throt- | nary class in whick: the cylinder 18 of umform
tling will reduce the rearward travel of the | bore throughout and fuli-pressurs air is used
siston after closure of port 7. Such travel, | in cither end slternately. Such hole and
owever, will always be sufficienit to un- | passages would be arranged as the above
30 coverpassage? {0 pressure, although 1n many example to move the valve to exheust from 93
7 cases not duct o to ‘exhstst.” In this case | the front cylinder. The vaives would there-
pressure on the rear of the valve will be re- | by be freed irom ‘the tendency to hang abt
lieved by leakage through ¢, and-the pres- dead - points, the. machine would be rem-
~ sure in the front cylinder being necessarily | dered capabie of working with short and
‘35 higher than atmospheric and being trans- light uncushioned strokes by tnerely throt- 100
> mitted through 7, the valve will travel suffi- | tling the air-inlet, and, furthermore, sticking |
ciently far to at least partially uncover port of the drill on the back stroke would to & large
I, and so cause more or less complete ex- | extent be pvercome. o
. haust from the front eylinder. Such ex-{ I claim asmy invention—
40 haustion, however, deprives the valve of its | 1. Ina reciprocating engine having & small 103
" normal motive power, and 10 preclude its | rear piston area exposed o constant proe-
‘moving shiggishly or stopping entirely 1t 's | sure and a relstively larger front piston ares
arranged that immediately before uncover- against which the sir acts expansively, the
 ing port ! the valve shall uncover passage &, improved means for controlling the air as
45 thereby admitiing in eront of iteelf live air | hereinbefore deseribed, comprising an air-op- 110
7 gtored in port n, by which a smart comple- erated valve for controlling-admission to snd
. tion of its rearward travel s assured. | exhaust from the front ‘cylinder, & port for
Tt will be understood that the operation of conducting. live air irom t%@ rear cylinger to
the. valve by functioning of the passages g, 7, | the valve, which port 18 arranged to be cov-
ond s tends to occur under all conditions of {"ered by the small piston upon 1ts rosiward 113y
working, although the amount _of-air which stroke to cause expansion in the front cyhin-
such passages are capable of passing is rel- | der, air-ducts from the cylinders controlled
atlveLy “so-—snisll that under normal condi- | by the piston o operate the valve, s smwll
ticns of working said by-passes do not ap- | leakage-hole-at the rear of the valwe-chest, &
gs preciably atfect the direct working of the ma- <mall auxiliary pressure-duet irorm the front i20
chine as first described. | . . jcylinder to the front of the valve-chest
| Resides causing the valve to operate, how- | adapted to be opened by the gﬁsﬁsﬁn aiter 6
 ever much the main inlet is throttled, the certain fraction of its rearward stroke and &
pagsages ¢, 7, and 8 ~csist the efficient opera- | means for supplying full-pressure air to in-
4o tion of the drill in other respects. 'Thus | sure ihe final throw-over of the velve to ex- 125
when full pressure is used, but an sccumula- | haust the front cylinder. o |
" tion of broken rock in the hole sets.up such 9. In & reciprocating engine having con-
friction against the drill as to preclude the | stant full pressure on the rear piston-face and
completion of the full backward stroke after | in which the air operates expansively on the
65 cut off, the valve wilt after a short interval be | front piston-face, and having a piston-con- ¥30.
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trolled valve for controlling admission to and
exhaust from the front cylinder, an air-port
from the rear cylinder to the valve for the
supply of full-pressure air to the front cylin-
der which port is adapted to be covered by
the rear piston during its backward stroke to

produce expansion it the front cylinder.

3. In a reciprocating percussive engine

having an air-operated piston-controlled dis-

tributing-valve; a means for moving the
valve to exhaust the front cylinder independ-
ently of the normal pressure and exhaust
ducts for the valve, comprising in combina-
tion a hole permitting a continuous small
leakuage from one side of the valve, and a rela-

“tively small pressure-duct to the other side ot

the valve from the front cylinder adapted to
be opened by the piston at a certain fraction
of its backward stroke.

4. In a reciprocating percussive engine

# fj/’

‘having an air-operated piston-controlled dis-
tributing-valve, a means for moving the

valve to exhaust the front cylinder independ-
ently of the normal pressure and- exhaust
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i

ducts for the valve, comprising in combina-

tion a hole permitting a continuous small
leakage from one side of the valve, a rela-

tively small pressure-duct to the other side of -

the valve from the front cylinder adapted to
be opened by the piston at a certain iraction

I of its backward stroke, and means for admit-
ting full-pressure air to the latter side of the

valve immediately before the valve exhausts
the front cylinder. - S
5. In a reciprocating percussive engine

having an air-operated piston-controlled dis-

30

35

tributing-valve, means for ‘admitting’ full-

pressure air during the travel of the valve to .
exhaust the front cylinder, in combination.
with means for exhausting the air at the op-

10

posite end.of the valve independently of the -

regular exhaust. o
In testimony whereof 'l aflix my signature
in presence of two witnesses. B '

- Witnesses:
AvrrED L. SPOOR, -
W. HIiLLMAN VINCENT.

WILHELM MAUSS.
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