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UNITED STATES PATENT OFFICE.

THOMAS BARROW, OF CLEVELAND, OHIO, ASSIGNOR TO THE CHISHOLM AND
MOORE MANUFACTURING COMPANY, OF SAME PLACE.

VALVE AND OPERATING MEANS.

SPECIFICATION forming part of Letters Patent No. 673,678, dated May 7, 1901.
Application filed October 29, 1900, Serial No. 34,731, (No model.)

1o all whom Tt may conceriy: |

Beitknownthat I, THOMAS BARROW, asub-
ject of the Queen of Great Britain and Ireland,
residing at Cleveland, in the county of Cuya-
hoga and State of Ohio, have invented a cer-
tain new and useful Improvement in Revers-
ing-Valves for Engines, of which the follow-
ing is a full, clear, and exact description, ref-
erence being had to the accompanying draw-
ings.

One of the objects of my invention is to
provide a very simple and efficient valve
which shall be perfectly balanced, so as not
to have excessive pressure on its seat. The
valve is particularly adaptable for a revers-
ing-valve, such as may be used for governing
pneumatic engines, for example.

A further object of my invention 18 to pro-
vide the valve with efficient means for oper-
ating it and for giving it a tendency to return
to off position. i

Theinvention comprehends, broadly, a hol-
low or tubular valve movable with reference
to its seat and adapted to have the operating
fluid under pressure in communication with
its interior, the valve-wall being apertured
to cobperate with ports in the seat. DMore
particularly, the invention consists of a re-

versing-valve made on this principle, there
being passages through the valve for control-:
ling the admission and other passages formed

by recesses in the outer surface of the valve
not extending through it for controlling the
exhaust. I find that by placing such valve

within a separate tubular bushing and rig-

idly securing the bushing within an engine-

casting I may make the ports more accurately

and cheaply. Thisis another feature of my

invention. I have devised a very simple
meéthod for operating the valve, consisting of

vear-teeth carried by it and a pinion mesh-

ing therewith rigid with an actuating-shatt,

while rigid with this shaft also is a pair of

‘toes, against which bears the head of a spring-

pressed plunger, whereby the shaft,and hence
the pinion and hence the valve,is given a tend-
ency to return to a definite intermediate po-
sition. These features are also a part of my
invention.

This invention may thus be conveuiently
characterized as consisting of the combina-

i

tion of parts hereinafter specified, and defi-
nitely set out in the claims. - |
- The drawings fully illustrate my Inven-
tlon.

Figure 1 is a front elevation of a suitable
plate adapted to carry passages for the oper-

ating fluid and having my improved valve

and its operating mechanism. The form or
destination of the passages through this plate

is immaterial to the present invention. The

plate for purposes of illustration may be con-
sidered a cover-plate for a pair of oscillating
engines contained within a casing, such as
are shown in the application of Mr. H. Y.
Moore, No. 701,118, filed January 4, 1899, for
an oscillating engine. Fig. 2 isa vertical cen-
tral section through the valve and its casing
at right angles to Fig. 1, and Fig. 518 a ver-
tical central section through the valve paral-
lel with Fig. 1. Fig. 4 is a horizontal section
through the valve and its casing, being on
the line 4 4 of Fig. 3. Fig. ) is a perspective
view of the valve itself, and Iig. 6 a perspec-
tive view of the bushing theretor.

As shown, the valve consists of a cylin-
drical body A, having a hollow interior a, a
pair of openings a' and a?, passing from the
interior to the exterior of said valve, and in
the exterior of said valve an intermediate re-
cess ad, which does not connect with the in-

this is the upper end, which is closed by the

plug a *

The valve is in suitable free communica-
tion with the operating fluid, which may come
to its interior under pressure through a suit-

able opening placed wherever desired. 'The

drawings illustrate it as coming into the lower
end of the valve, and such is a very conven-
ient method when a flexible supply-tube, as
B, is employed, allowing sufficient movement
of the valve. | | o |

By bringing the operating fluid into the inte-
rior of the valve the valve becomes balanced,
as the pressure is substantially equal in all
directions, and there is no grinding of the
valve on its seat, as results when the. pres-
sure is outside of the valve. The openings

o' a® through the valve do to a slight extent
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terior.. The valve is most conveniently con-
structed by being made open at each end and
having one end at least plugged. Asshown,
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reduce the surface on that side, increasing
the resultant pressure on the side opposite

the seat; but this unbalancing is so small as

to be immaterial.

The valve is encompassed within a sur-
rounding seat, which has admission and ex-
haust ports, as will be readily understood.
In the position shown in Fig. 2 of the draw-
Ings the valve is at the off position, while by
being shifted in one direction it-connects one
of such ports ¢’ or ¢® with the exhaust ¢ and
the other with the interior of the valve, and
hence with the admission-pipe.

The cover-plate C, with the passages c ¢’ c?
therein and with the eylindrical boss ¢¢ for
confaining the valve, may be conveniently
made in the form of a single casting. Indo-
ing this, however, it is difficult to machine
the ports and it isimpracticable to cast them
as accurately as necessary, To overcome
this difficulty, I seat within the c¢ylindrical
boss ¢* a tubular bushing D, which has the
port-openings d d' d? machined therein as ac-
curately as desired.

the boss ¢®tightly and encompasses the valve |

with the snugness desired. Thus the pas-
sages may be cored out only as accurately as
convenient in the casting C, and thereafter
all that 18 necessary is to ream out the eylin-
drical boss ¢® to contain the bushing, which
is of course a very simple operation. Simi-
larly the bushing needs simply to be reamed
out in the interior and turned off on the ex-
terior and slotted, which latter can be done
very convemently from the exterior.

if the valve is movable lonmtudmally of
its seat, which is the form shown herein, it
is most economical of space fo have the mov-
ing mechanism engage the valve at some
point which is within itsseat ratherthaun ex-

tend the valve for this purpose beyond the |

seat. I accomplish this as follows:

On one side of the valve one- -quarter way
around from the position of the openings o'
a* in the valve I form a rack, preferably by
catting gear-teeth a° into the body of the
valve. Opposite these teeth I form an open-

ing 3 thloumrh the bushmﬂ' D and a substan- -

tmlly d,lmed opening c* thmuﬂ'h the eylin-
drical boss ¢®. Through vhese openings and
into engagement with the teeth @’ extends
the gear-segment E, which is suitably jour-
n.a,led and pr OVIded with means for turning
it in one direction or the other, thus bhlftinﬂ‘
the valve as desired.

A very simple means for journaling and op-
erating the segment is provided by loosely
]ouma,lmo‘ the segment on a stud F, carried
by a bracket ¢ (whlch may be mten'm,l with

the plate C,) and forming on the segment an |
extended hub e, around “Which r1ﬂ'1dly takes
the hub of an Opela,tmg -lever (. This con-
struction may be very convenilently installed
by first rigidly connecting the operating-lever

and the gear-segment, as stated, a,nd then

passing the loose stud . ¥ through the hub of

This bushing fits the | This centering deviceis very simple and very

- tral position.
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ing it by a pin or otherwise on the innerside
of the bracket. With such an arrangement
as-above described a pull on one end or the

othier of the lever G will shift the valve A in

one direction or the other, controlling the

ports accordingly. Itisfrequently desirable

| to give the valve a tendency to return to its

intermediate or off position, and this I very
simply provide by having a spring-pressed
plunger bearing against rubbing surfaces or
toes rigid with the segment K on opposite
ends of this pivot, one or the other of which
surfaces forces the plunger against its spring
whenever the segment is turned from a cen-
Such toes are preferably made
on the segment itself, being shown at ¢’ ¢’ in
the dmwmg‘s Against them bears the T-
head A of the plunﬂ'et H, which is journaled
in a tubular recess ¢®in the bracket ¢ and is

pressed toward the segment by a spring J
- within the recess and between the end of the

plunger and a plug K, closing the recess and
held by suitable means, as by the screw £.

conveniently installed. With the screw £k,
the plug K, and the spring J removed the

 plunger is simply placed within its seat and

the segment H secured in place, and thereaf-
ter the spring is placed behind the plunger
and the plug K and screw &£ put in position.
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Whichever way the segment turns it must

| force the plunger against its spring, and thus

the valve is normally held at its off position,
requiring a force of a predetermined amount
to release it, dependent upon the strength of
the spring J.

Having desceribed my invention, I cla-,lm—-

1. A’ casing having a tubular valvp-sedt
which 18 open at 1ts Opposite ends combined
with a tubular valve adapted to occupy said

ICO

105

seat and extend beyond either end thereof the

{ ends of said valve being closed to the atmos-

phere surrounding the seat but there being
means for communicating operating fluid to
the interior of the valve, substantially as de-

sceribed.

2. A tubular valve which has a eylindrical
exterior and a hollow interior and has a pair

of port-openings leading through its cylin-

drical wall and an exhaust-recess on the outer

side of such wall, combined with a tubular
seat therefor which has a pair of adimission-
| ports and an exhaust-port cobperating with

said openings and recess, said valve being
closed at at least one end and having the other

end also closed to the atmosphere surround-

ing the casing, there being means for com-
municating operating fluid to the interior of
the valve, substantially as described.

3. In combination with a hollow movable
valve having ports throughits wall, aseat hav-

ing ports cooperating therewith, and a mov-

able pipe connected directly to said valve and
adapted to supply operating fluid thereto,
substantially as described.

4. In combination, a hollow slide-valve hav-

the latter and then the br acket ¢® and secur- | ing ports through its wall, a seat having ports
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cooperating therewith, a flexible admission-
pipe connected directly to said valve, and
means fornormally holding said valve in mid-
position, substantially as described. |

5. A casing having a tubular valve-seat
open at at least one end, there being ports
formed in the wall of said easing, combined
with a tubular valve occupying said seat and
having coOperating ports through its wall,
one end of said valve being closed and the
other end of the valve extending beyond and
through thesaid open end of theseatand being
adapted to have an admission-pipe secured
to 1t, substantially as described.

6. The combination with a casing providing
a hollow eylindrical valve-seat with ports ter-
minating thereat, of a tubular valve adapted
to occupy said seat, said valve being con-
structed of a tube plugged at one and carry-
ing screw-threads at its other end for the at-
tachment of an admission-pipe, said valve
having suitable port-openings, substantially
a8 described.

7. The combination of a tubular valve hav-
ing 4 hollow interior and an opening for com-
municating to said interior from the exterior

and port-openings, a bushing embracing said

valve and having port-openings through it
coOperating with the valve, and a casingsnug-
ly embracing said bushing and having ports
continuing those of the bushlnb, substan-
tially as deserlbed

8. A cover-plate and a valve-box made in
one integral casting, said box having a cylin-

drical recess with admission and exhaust.

ports leading therefrom, combined with a
tubular eylindrical bushing occupying said
recess and having ports more or less nearly
alining with those of the casting, and a tu-
bular valve occupying said bushing, substan-
tially as deseribed. |
9. The combination of a tubular Valve an
embracing-seat therefor, a rack ca,rmed by
said Va,lve, there being an opening:through

the surrounding seat opposite said rack, a |

gear occupying said opening and engaging
sald teeth, and means for operatingsaid gear,
substantially as described.

10. The combination with a casing having a
tubularrecessand admission and exhaust pas-
sages terminating therein, a tubular valve
within sald recess for controlling said pas-
sages, sald valve being adapted to receive the
operating fluid into its interior and having a
palr of admission-ports extending through its
wall, and a recess on its exterior for govern-
ing the exhaust, said valve carrying a rack,
there being an opening through the casing op-

posite sald rack, an oscillatable gear carried |

o

by said casing and extending through the

opening therein into engagement with the
teeth,and means for oscillating said gear, sub-
stantially as described.

11. Thecombination with a valve, a pivoted
oscillatable member engaging the same and
adapted to shift it, engageable surfaces rigid
with said member on opposite sides of its
pivot, a plunger engaging said surfaces, and
a spring pressing said planger toward the
same, substantially as described.

12. Thecombination witha valve, a pivoted
oscillatable member engaging the same and
adapted to shift it, a pair of separated toes
rigid with said member on opposite sides of
its pivot, a plunger having a T-head engag-

ing said toes, and a spring passing said plun-

ger toward said toes, substantially as de-
scribed.

13. The combination with a longitudinally-
shiftable valve carrying a toothed rack, of a
suitably-journaled gear-segment engaging
sald rack, and carrying a pair of rubhin g-LoeS
on opposite sides of its pivot, combined with
aplunger having a T-head engaging said toes,
and a spring pressing sald plaungerin such di-
rection, substantially as described.

14. The combination of a casing having a
cylindrical recess and having ports terminat-
ing therein, a cylindrical tubular valve within
sald casing arranged to shift longitudinally
to govern sald ports, a longitudinal rack
formed within the exterior surface of the cy-
lindrical valve, a suitably-journaled gear ex-
tending through an opening in the casing and
engaging such rack, whereby the engagement
of the gear prevents the valve turning and
theoscillation of the gear may shift the valve,
substantially as described. -

15. The combination of a casing having a
tubular recess and passages terminating in
sald recess, a longivudinally-shiftable valve
occupylng sald recess, a longitudinal rack car-

ried by said valve, a gear-segment engaging

sald rack, sald gear-segment being pivoted
by a stud carried by said casing, a plunger

journaled in a tubular vecess at right angles

to the tubular recess occupied by the valve,

said- plunger having a head engaging said °

segment on opposite sides of its pivot, and a
spring within the last-mentioned recess press-
ing said plunger toward the valve, substan-
tlally as described. |
In testimony whereof I hereunto affix my
SIU'II&DLII'G in the presence of two witnesses.
THOMAS BARROW.
Witnesses:
ALBERT H. BATES
H. M. WISE.
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