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SAMUEL M. COFFMAN, OF BRAYMER, MISSOURI, AS‘SIGNOR OF ONE-HALF
TO JAMES H. COOK, OF CARTHAGE, MISSOURL.

STEAM-ENGINE REVERSING=-VALVE.

SPECIFICATION forming part of Letters Patent No. 618, 839, dated February 7, 1899

“Application filed May 28, 1898. Serlal No. 682,085, (No model.)

To all whom it may concern:

Be 1t known that I, SAMURL M. COFFMAN,
of Braymer, Caldwell county, Missouri, have
invented certain new and useful Improve-
ments in Steam-Engine Reversing-Valves, of
which the following is a specification.

My invention relates to steam-engines; and
my object 1s to produce a reversible engine

without the link-motion which is compara-

tively simple, compact, and durable in con-

struction.
Otheradvantages of theinvention will here-

inafter appear and be pointed out in the ap-
pended claims, and in order that it may be
fully understood reference is to be had to the
accompanying drawings, in which—

Figure 1 represents a 81de elevation of an
engine embodying my invention. Fig.2isa
plan view of the same. Kig.31s a h01 1zontal
section taken centrally through the reverse
and throttle valve mechanism and on line II1
I1I of Fig.7. Kig.4 is a longitudinal section
of the reverse aud throttle Valve mechanism
with the slide-valve in a difierent position.
Fig. 5 is a sectional view taken on the line
V V of Fig. 2. Fig. 6 is a vertical cross-sec-
tion taken on the line VI VI of Fig. 3.
7 18 a vertical cross-section taken on the line
VII VII of Fig. 3. Fig. 8 is a detailed per-
spective view. of the ported connection be-

tween thereversing and throttle valveand the

cylinder. Fig. 9isa detailed perspective view
of the cut-off valve.
tion to illustrate the pointof communication
between the steam-supply pipe and the valve-
casing. -

Referllnﬂ‘ now to the dra,wmﬂ's in detml
where like Ieferenee-numerals refer to corre-
sponding parts, 1 designates the base of the
engine, provided with opposite bearings 2 for
the crank-shaft s.

4 designates the
pair of eccentrics; 6,the disks or ¢crank-arms
of the shatt, and 7 a cog-wheel or its equiva-
lent for engagement with the gearing (not
shown) of a hoisting apparatus or any other

r

- mechanism to be operated by the engine.

ary or any preferred manner.

8 designatesthecylinders of the engine,and
9 the piston-stems, said stems being connect-
ed to the sliding cross-heads 101in the custom-
The cross-

Fig.

Fig. 10 is a vertical sec-

y or balance wheel; 5, a

headsare eonnected, as shown, by the pitman-
rods 11, pivotally mounted at their rear ends
upon the wrist-pins 12 of the disks or cranks
6, said wrist-pins being preferably set quar-
tering to each other in the customary manner.

Referringnow to the construction of the re-
versing and throttle valve mechanism, 13 des-

SHI

ignates a cylindrical casing provided with

two annular but separate and distinet chan-
nels 14 and 15, which communicate at their
outer ends a,t suitable distances apart with
the interior of the casing by means of a series
of slots or holes 16 and 17, respectively, of
requisite size and a,rmnﬂ'ement and at their

‘inder ends the passages 14 and 15 communi-

cate with the diametrically opposite openings
18. The inner or rear end of the casing is
closed by a head 19, and communicating with
the interior of the casing through said head

| 18 the exhaust-pipe 20, which may lead to any

I, S _

desired point. The opposite end of the cas-
ing 1s closed by a head 21, through which
extends the valve-stem 22. The valve 23 is
in the form of a cylindrical tube open from
end to end and provided with a skeleton or
open-work partition 24, to which the stem 22 1s
secured. It 1s also provided externally near
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its ends with annular grooves, in which are

seated the self-adjustable packing-rings 25 of
a type in general use. This valve is of such
proportion that it may simultaneously close
all of the apertures 16 and 17 or may parti-
tion the space between said apertures and
permit the steam entering the interior of the
cylinder by way of the set of apertures which
happens to be beyond the end of the valve to
escape by way of the exhaust-pipe 20, asshown
clearly in Figs. 3 and 4. This valve 18 manu-
allv ad;]usted by means of the lever 26, mount-
ed upon the arm 27, projecting from the cas-
ing or any other sultable point and connected
to the stem 22 of the valve by means of the
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link 28. A sector mounted tipon the arm 27

is provided with three notches 29, 29, and
29°, and a dog 30, carried by the lever and
under control of the operator, 18 adapted to
engage one or the other of said notches.
engages the notch 29 and holds the valve in
the position shown in Fig. 3 to cause the en-
gine to run in one direction. Toreverse the
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engine, the valve is shifted to the position
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shown in Fig. 4, and then the dog engages
the notch 29 to maintain the valve in its new
position. To throttle the engine, the valve
is moved to its central position, so as to close
the apertures 16 and 17 simultaneously. To
accomplish this,thedog must engage the notch
29*, as shown in Fig. 5. |

31 designates the supply-pipe for connec- |

tion with the boiler. (Notshown.) Said pipe
extendsthrough the casingand communicates
solely with the interior of the casing.

32 designates the ported connection for the
reversing and throttle valve and cylinder.

They are of suitable configuration to snugly

embrace at their ends the opposing sides of

the steam-cylinders 8 and the valve-casing

13 and for about half their length are pret-
erably of slightly-conical form, and at their
outer ends are each provided with a pair of
substantially quadrant-shaped passages 33
and 34, which communicate at their outer
ends with the ports 8* and 8" of the cylin-
ders §, and at their inner ends said passages
are preferably flared, as illustrated clearly in
IFigs. 6 and 7, for a purpose which will pres-
ently be explained.

Inward of the passages 33 and 34 each ported

~ conmnection is provided with the parallel pas-
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sages 35 and 36, extending from side to side,
and such passagesare connected,respectively,

by the channels 37 and 38 with the openings

17 of the annular passages 14 and 15 of the
valve-casing.

Each cut-off valve is in the form of a cyl-
inder 39 and embraces the conical portion of
the corresponding ported connection and is
provided with a slotted arm 40. Said valve

is provided nearits outer end and at opposite

points with the elongated passages orslots 41

and 42, which register with the flaring mouths_

of the passages 33 and 34, respectively, irre-
spective of the position of the valve, this pur-
pose being effected by reason of the flaring of
the inner ends of said passages 33 and 34.
The cut-off valve is also provided with a pair
of openings 43 and 44, which are caused by
the eccentric (as hereinafter described) to al-
ternately register with said passages—that is
to say, when the eccentric completes one revo-
lution the openings 43 and 44 are respectively
in communication with the passages 35 and
36, and when the eccentric completes the next

revolution the opening 43 is In communica-

tion with the passage 36 and the opening 44
with the passage 35, in order that the steam
may be caused to enter first one end of the
cylinder and then the opposite end.

In order that the steam may be conducted
properly between the openings 41 42 and 43
44, the cut-off valve 391s provided with a pair
of chambers 45 and 46, the chamber 45 con-

- necting openings 41 and 44 and the chamber

46 connecting passages 42 and 43.
A ring 47 1s secured by a set-screw 48 upon

the outer end of each ported connection, and |

the ring 49 is secured to the same near its in-

named ring being provided in its outer edge
with an annular groove 51, wherein is seated
the expansive spring 52, which by pressure

upon the cut-off valve has a tendency to com- -

pensate for wear by automatically adjusting
said valve outward upon the conical portion
of the ported connection,to the end thatsteam-
tight joints shall always be maintained.
The cut-off valves are connected to the ec-
centric 5 bv means of the usual link-rods 53.
Supposing the reversing and- throttle valve
to be situated as shown in Fig. 3, it is obvious
that the steam enters the valve - casing via
pipe 31 at a point between the packing-rings
25, and consequently escapes through the ap-
ertures 17, passage 15, and openings 13 In
communication therewith into channels 38 of
the ported connection. It thence passes by
way of passages 36, openings 44, chambers 45,
openings 41, and passages 33 into ports 8* of
the cylinders and forces the pistons forward,
the forward movement of the pistons of course
forcing the exhaust-steam in advance back
through passages 8° 34, openings 42, chambers
46, openings 43, and passages 35 and 37 into
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the passage 14 of the valve-casing, and thence

| through apertures 16 to the exhaust-pipe 20,

through which it escapes. At the moment the
pistons respectively complete their forward
strokes the eccentrics rock the cut-off valves
39,80 as tocompel the steam,instead of passing
from passages 36 through openings 44 and the
connecting-passages and openings to the rear
ends of the cylinders, to pass from passages 30
through the openings 43, chambers 46, open-
ings 42, passages 34, and ports 8° to the front
end of said cylinders, and consequently force
the pistons in the opposite direction and the
exhaust-steam in rear of the pistons through
the exhaust-pipe 20 via ports 8%, passages 33,
openings 41, chambers 45, openings 44, pas-
sages 45 and 37, and annular passage 14, and
apertures 16 of the valve-casing. When the
piston reaches its limit of rearward move-
ment, said eccentrics rock the cut-off valves
back to their original positions and compel
the steam to again force the pistons forward,
as originally described. This and all future
operations are repetitions of those first de-
scribed. |

Whenitis desired toreverse the engine and
cause it to run in the opposite direction, the
lever is thrown forward until the dog 50 en-
cages notch 29°, and the slide-valve is locked
in the position shown in Fig. 4. When so ar-
ranged, the apertures 16 become the points of
steam-supply and the apertures 17 the points
of steam-discharge, as indicated by the ar-
rows, and to stop or throttle the engine com-
pletely the valve is thrown so that both the
apertures 16 and 17 are closed, as hereinbe-
fore explained. |

I'rom the above description it will be appa-
rent that I have produced a reversing engine
which may be used for hoisting or any other
purpose and which embodies the features of

ner end by means of a set-serew 50, the last- | advantage enumerated as desirable in the

95

IQO

105

110

115

120

125

130




618,839

- statement of invention, and it will be notleed
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that by uncoupling one of the pitmen and
disk-cranks and loosening the tap connecting

the link-rod 53 with the corresponding c_ut-oﬁ_

valve and shifting said cut-oft valve to such
position that the openings 43 and 44 do not
register with the passages 35 and 306 one cyl-
mdel of the engine may be rendered 1noper-
ative 1n order that repairs may be made.

It is to be understood, of course, that vari-
ous minor changes may be made without de-
parting from the spiritand scope orsacrificing
any of the advantages of the invention.

Having thus descmbed the invention, what

I claim as new, and desire to secure by Letters
Patent, 18—
1. In a steam-engine, a eyhnder, a ported

~eonnection having two passages in communi-

cation with the poiuts of supply and exhaust,
Cross - passages connecting with those first
named and passages connecting with the ports
of the cylinder, and a cut-off valve mounted

upon the connection and provided with open-

ings in communication at all times with the
last-named passages of the said connection,
with openings alternately connected with the

‘adjacent ends of the cross-passages, and with

chambers connecting the first-named and last-
named openings, substantially as described.

2. In a steam-engine, a cylinder, a connec-
tion between the cylinder and valve having
two passages in communication respectively
with the points of supply and exhaust, cross-
passages connecting with those
and passages eonnectmn‘ with the ports of the
cylinder, a valve mounted upon the said con-
nection and provided with openings in com-
munlcation at all times with the last-named
passages of the said connection, with open-
ings alternately connected with the adjacent
ends of the cross-passages, and with cham-
bers connecting the first-named and last-

- named openings, and a valve for reversing

~5©

55

the points of connection of the first-named
passages of said connection, that is to say to
place the passage formerly in communication
with the point of supply in communication
with the point of exhaust, and the passage
formerly in commumeamon with the point of

exhaust in communication with the point of

supply, substantially as described.

5. In a steam-engine, a cylinder, a por ted
connection having two passcwes in communi-
cation respeetively, with the points of supply
and exhaust, cross-passages connecting with

irst named :

those first named, and passages connecting

ed upon the ported conneetmn and provided
with openings in communication at all times

‘with the last-named passages of the said con-

nection,with openings alternately connected
with the adjacent ends of the eross-passages,
and with chambers connecting the first-named
and last-named openings, and a valve for
throttling the engine by cutting off all con-
nection between the points of supply and ex-
haust with the first-named passages of the
ported connection,substantially as described.

4. In a steam-engine, a rotating shaft, an
eccentric thereon, a cylinder provided with a
piston connected to said shaft, a ported con-
nection having passages in connection with
the points of supply and exhaust, cross-pas-
sages connecting with the first-named pas-
sages and segmental passages connecting with
the ports of the cylinder, and a valve pro-
vided with an arm linked to said eccentric,
with openings alwaysin communication with
said segmental passages with openings which
albem@,tely connect with the adjacent ends
of sald cross-passages, and with chambers
connectingsaid openinws substantially as de-
scribed.

5. In a steam-engine, a por ted connection
of conical form and prowded with passages
in communication with the points of supply
and exhaust, with cross-passages connected
thereto, and with segmental passagesin com-
mumeatlon with the ports of the cylinder, a
valve fitting snugly upon the conical portion

of the ported connection, and provided with

openings always in connection with said seg-
mental passages with openings alternately in
connection with the adjacent ends of the

cross-passages and with chambers connecting
said openings, a ring upon the ported connec--
tion at one end of the valve, a grooved ring

upon said connection at the opposite end of
the valve, and an expansive spring mounted
in the last-named ring and pressing the valve

toward the base or outer end of the conical

portion of the ported connection, substan-
tla,lly as described.

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

SAMUEL M. OOFI‘MAN

Witnesses:
G. P. SMITH,
- C. C. MILLER.
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