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UNrreED STATES PATENT OFFICE.

JOIN FRANKLIN MOWATT, OF DENVER, COLORADO, ASSIGNOR OF ONE-
HALF TO DAVID P. McNEIL, OF SAME PLACE.

VALVE MECHANISM FOR ENGINES.

SPECIFICATION forming part of Letters Patent No. 63‘1,2’65, dated August 15, 1899,

Application filed Pebruary 14, 1899, Serial No. 706,514,

(No model.)

To all whom it may conceri: _

Be it known that I, JOBN FRANKLIN MOW-
ATT, g citizen of the United States of Ameriea,
residingat Denver, in the county of Arapahoe
and State of Colorado, have invented certain
new and useful Improvements in Yalve Mech-
anism for Direct- Acting Engines; and I do
declare the following to be a full, clear; and

exact description of the invention, such as

will enable others skilled in the art to which
it appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings, and to the figures of reference marked
theleon which form a parb of this specifica-
tion.

My invention relates to improvements in
valve mechanism for direct-acting engines,
and will be considered in this application more
especially with reference to its use for rock-
drilling purposes, though it 18 evident that
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its utility is not limited thereto and that it

may be employed to equal advantagein many
other relations.

My object is to provide an apparatis of this

class which shall be simple in construetion,
economical in cost, reliable, darable, and effi-
cient in use; and to these ends the invention
congsists of the features, arrangements, and
combinations hereinafter described and
claimed, all of which will be fully understood
by reference to the accompanying drawings,
in whichisillustrated an embodiment thereof.

In the drawings, Figure 1 is a vertical lon-
gitudinal section taken through my improved
valve mechanismand the c.yhnder upon which
it is mounted. This section is taken on the
line Y Y, Fig. 2. Fig. 2 is a top view of the
cylinder, shown in detail, the valve casing or
chest being removed. Fig.3disa vertical cross-
section taken on the line X X, Figs. 2, 4, and J.
Fig.4is an underneath view of the valve chest
or chambel Fig. 5 is a horizontdl section

taken through the valve-chest on the line Z
Z, Fig. 1.

'Similar eference characters 111(11(3%1111*1‘ COr-
responding par ts in the views, let the nu-
meral d designatethe ¢ylinder,provided on top
with a flat smooth face or table forming a seat
for the bottom of the valve-chest 6. The top
go of the ¢ylinder and the bottom of thie valve-
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.¢hest are provided with induction or supply
~ports 7 and 7* and eduction or exhaust ports
" 8and 8*. Theexpansivefluid, as airor gteam,
. enters the cylinder by way of the ports 7 and
7 alternately and escapes or exhausts there- 55
from dlternately through the ports 8 and §2.
Theadjacent ports? and 8, as well as the ports
7* and 8%, are united underneath separating-
paPtItIOHS 9 and at these points communicate
~with the long channels or passages 10 and 12, 6o
respectively, whose opposite extremities com-
municate with the extremities of the (,ylmde1 -
| chamber. The air or other expansive fluid
| enters the cylinder and exhausts therefrom
through these passages.

The valve 13, located within the casing or
chest 6, 18 prowded with two large cucumfer—
ential o*rooves 14 and 14*, one bemw located
on each side of its center. Ad;]a,cent the

ogrooves 14 and 14* are two shallow grooves 7o
15 and 15%, located between the grooves 14

and 14*, The grooves 15 and 15* also extend
entirely around the valve. The valve is fur-
ther provided with two central longitudinal
passages 16 and 16*, each leading from a point 75
near the center of the valve to its extremity,
where the passage isopen. - Each extremity of

| the valve is cut away around 1its central por-
tion, whichis grooved toallow the air or steam

to escape when the valve is at the extremity 8o
of the chamber. From the grooves 15 and 15°
lead ducts 18 and 182, respectively, to the in-
ner extremities of the passages 16* and 16.
The valve chest or casing is provided with a
central inlet-opening 19 on one side and an ex- 335
haust-opening 20 on the opposite side. Thetop

of the cylinder is provided with two ports 21
and 22,centrallylocated at oppositeendsof the
space occu p1ed by the inlet and exhaust; ports.
The port 21 is the larger and located -in the go
rear of the port 22 or farther toward theright,
referring to Figs. 1 and 2. The extlemltles

of the valve-chest are respectively provided
with two ports 23 and 24. The port 23 leads
downward to a passage 25, formed in the bot- g5
tom of thevalve-chestand extending forward
around the inlet and exhaust ports to the port

22, leading to the cylinder-chamber. "The
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port 24 leads downward to a passage 26,
formed in the bottom of the valve-chest and 100
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extending rearward on the opposite side of
the inlet and exhaust ports to the port 21,
leading to the eylinder-chamber. The chan-
nel or passage 25 is also arranged to commu-
nicate with a small port 22°, located forward
of the port 22. When one port 22 or 22* 1s
used, the other must be plugged or stopped.
The cylinder is provided with ports 27 and 28,
through which the exhaust passes from the
extremities of the valve-chamber. 'These
ports register with ports 29 and 30, formed in
the valve-chest.

In the use of my improved engine the air
enters the valve chest or chamber by way of
an opening 19. Assuming that the valve is
in the position shown in Figs. 1:and 5 and
that the piston isin the position shown in Fig.

1, the air as it enters the opening 19 (see Fig. |

5) will pass to the grooves 14*and 15*. From
the groove 15* it passes by way of the duct
18* (see Fig. 1) to the central passage 16,
thence to the end of the valve-chest, thence
through the port 24, thence through the pas-
sage 26 of the valve-chest to the port 21 of
the cylinder, thence around the reduced por-
tion 5* of the piston to the port 27 of the cyl-
inder, and thence through the port 29 of the
valve-chest and out tothe atmosphere by way
of the exhaust-opening 2 By reason of this
exhaust from or reduction of pressure in the
forward extremity of the valve-chest the valve
will remain in its present position until the
conditions are changed. At the same time
air orsteam entersthe groove 14* of the valve,
passes through the registering ports 7*in the
bottom of the valve-chest and the top of the
cylinder into the passage 12 of the cylinder,
and thence into the rear extremity of the cyl-
inder behind the piston, driving the latter
forward. During the forward movement of
the piston the latter closes the port 21 and
opens the port 22, cutting off the exhaust from
the forward extremity of the valve-chest and
opening an exhaust-passage from the rear
extremity of the valve-chest by way of the
port 23 of the valve-chest and the passage 25,
the port 22 of the cylinder, the space around
the reduced portion 5* of the piston, the port
23 of the cylinder, the port 30 of the valve-
chest, and the outlet-opening 20. Hence the
valve will immediately move to the rear ex-
tremity of the valve-chest, bringing the
grooves 14 and 15 into commumeamon with
a,nd cutting off grooves 14* and 15* from the
airorsteamentering at the opening 19. Thus
the rear extremity of the eylinder is cut off
fromalr or steam,while the forward extremity
of the cylinder is brought into communica-
tion with such air or steam by way of the
ports in the valve-chest and eylinder and the
passage 10 of the cylinder. Atthesame time
the rear extremity of the cylinder is brought
into communication with the atmosphere f01
exhaust purposes by way of the passage 12
the ports 8%, the groove 14*, and the exhaust-
passage 20, the e‘ihau%’n bemfrsmmltdneously
cut off from the front end of the cylinder.

The piston is now driven again to its rear-
ward limit of movement, closing the port 22
and opening the port 21, thus cutting off the
exhaust from the rear extremity of the valve-
chest and opening the exhaust-passage lead-
Ing from the forward extremity of the chest.
‘T'he valve will nowreturn to the forward ex-
tremity of the chamber, permitting the air

~or steam to enter the rear extremity of the

cylinderand opening anexhaust-passage from
the forward extremity of the cylinder by way
of the passage 10, the ports 8 in the cylinder
and valve-chest, the groove 14, and the ex-
haust-opening 20 in the valve-chest.

It will be observed that the apparatus is so
arranged that the position of the valve-chest
nay be reversed without interfering with the
working of the mechanism. Hence the c¢ylin-
der 1s provided with a port 27 and a port 28
on each side. (See Fig. 2.) Only one port
27 and one port 28 arein use atanytime. The
two sets of ports 27 and 28 are so arranged
that oneset will always register with the ports
29 and 30, respectively. T'he channels or pas-
sages 25 and 26, as well as the ports 7 7* and
8 8%, arealso correspondingly constructed and
arranged, whereby whether the valve-chest is
turned side for side or end for end there will
be no difference in the working of the mech-
anismn.

The grooves14and 14*,as well as the grooves
15 and 15, of the valve 13 are equidistant
from 1ts extremities. The passages 16and 16*
are exactly alike, as well as the duets 1S and
18*, while the extremities of the valve are of
the same pattern. Hence the valve may be
reversed in the valve-chest without interfer-
Ing in any way with the working of the parts.

Iu order to get the best results or the most
powerful blow from a machine of this class,
it 1s necessary that the ports shall be so ar-
ranged that the air or steam is only admitted
to the front of the c¢ylinder just before the
piston has reached its forward limit of move-
ment. When drilling soft rock and the most
powerful blow i1s not required, the port 22 is
used and the port 22%, located in front of it, is
closed, because the reduced portion 5* of the
piston will reach the port 22 first and open
the exhaust-passage communicating with the
rear extremity of the valve, resultmfr in the
shifting of the valve and the admission of air
or steam to the cylinder in front of the pis-
ton. Of course the earlier this occurs the
more the forward movement of the piston is
retarded and the less forceful the blow de-
livered. Hence if the rock is very hard the
port 22 1s plugged or stopped and one of the
ports 22* employed, which admits the air or
steam to the front of the piston an instant
later than the port 22 and to the extent of
this delay diminishes the retarding action of
the air, steam, or other expansive fluid and
allows the machine to strike the most pow-
erful blow possible. There are two ports 22,

one on each side of the cylinder, one of which
| will always register with the extremity 25* of
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the passage 25 or the ettremlty 26% of the pas- | spectwely a port being formed in each ex-

sage 26, according to the position of the valve-

ehesb. |

During the interval between the closing of
the port 21 and the opening of the port 22 or
222, as the case may be, the valve remains in-
active and perfectly balanced, since there is
no exhaust from eitherextremity of the valve-
chamber, and the pressure of the expansive
vapor is equal in both directions. |

Having thus described my invention, what
I claim is—

1. In a direct-acting engine the combina-

tionof the valve-chest,the valve located there-

in, the eylinder, and the piston located there-
in, the valve-chest being provided with inlet
and exhaust ports, a passage being formed
from the inlet of the valve-chest through the
valve, the bottom of the valve-chest into the
cylinder, through the c¢ylinder-chamber, and
through the c¢ylinder and valve-chest to the

exhaust-port of the latter, another passage

being formed from the inlet of the valve-
chest, through the valve, the bottom of the
valve-chest, through the cylinder to one end
of the eylinder-chamber, the parts being so
arranged and connected that, through the in-

strumentality of these passages, there is an

exhaust from either extremity of the valve-
chest simultaneously with the initial admis-
sion of the air or steam to the opposite ex-
tremity of the cylinder. -

- 2. In a direct-acting engine, the combina-
tion of the valve-chest,the valvelocated there-
in, the cylinder, and the piston located there-
in, the valve-chest being provided with inlet

and exhaust ports, a passage being formed

from the inlet of the valve-chest thr ouﬂ'h the
valve to each extremity of the valve-chamber,
thence through the valve-chest and through
theceylinderintothecylinder-chamber,thence
through the cylinder and valve-chest to the
exha,ust -port.of the latter, another passage
being formed from the 1nlet of the valve-chest
thwucrh the valve to each extremity of the
valve chamber, thence through the valve-
chest and thmun‘h the cylmdm to each ex-
tremity of the cyhnder -chamber, the parts
beingsoarranged and connected that through
the instrumentaliby of these passages there
isan exhaust from each extremity of the valve-
chest simultaneously with the initial admis-
sion of the air or steam to the opposite ex-
tremity of the cylinder.

3. The combination with the valve- chest,
the cylinder and the piston, of & valve hav-

ing two large and two small circumferential |

orooves, two longitudinal passages and two
ducts leadmw in opposne directions from the

6o small grooves to the longitudinal passages re-

tremity of the valve - chest leading down-.

wardly, the bottom of the valve-chest having
a passage leading from the rear port forward

and another passage leading from the forward

port rearward, thecylinder h&vmﬂ‘ ports com-
municating with the respective extremities
of the said passages, the cylinder being con-

structed to open and close the said ports to .

permit an exhaust therethrough alternately

from the opposite extremities of the valve-

chest, and suitable means for alternately de-

livering air or steam to, and exhausting it
from, the opposite ends of the e¢ylinders by
way of the large grooves of the valve.

4. The combination with the valve-chest,
the eylinder and the piston, of a valve having
two small circumferential grooves, two lon-

gitudinal passages and two ducts leading in

opposite directions from the small grooves to
the longitudinal passages respectively, a port
being formed in each extremity of the valve-
chest leading downwardly, the bottom of the
valve-chest havinga passage leading from the

rear port forward and another passage lead-

ing from the forward port rearward, the cyl-
inder having ports communicating with the
respective extremities of the said passages,
the cylinder being constructed to open and
close said ports to permit an exhaust there-
through alternately from the 0pp031te ex-
tremmes of the valve-chest.

75
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5. The combination, with the valve-chest |

and cylinder provided with double induction
and eduction ports arranged in pairs, an in-
duction-port and an eduction-port of each
pair having their upper extremities separated
and their lower extremities united and com-
municating with a passage leading to one ex-

tremity of the eylinder, and a valve provided

with circumferential grooves arranged to co-
operate with the induction and eduction ports
of the valve-chest and cylinder.

6. The combination with the valve-chest, a
cylinder provided with suitable induetion and
eduction ports, a valve provided with circum-
ferential grooves codOperating with these ports,
passages leading from these ports to the op-
posite extremities of the cylinder, provision
being made for an exhaust through the cyl-
inder from each extremity of the valve-chest
simultaneously with the admission of air or
steam to the opposite extremity of the cyl-
inder.

In testimony whereof I affix my swnatme
in presence of two witnesses.

| JOHN FRANKLIN MOWATT.
Witnesses:
J. H. BOCKENFELD,
NELLIE G. DANIELS.
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