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No, 754,272,

UNITED STATES

- Patented March 8, 1904.

PaTENT OFFICE.

CHARLES G. ATHA., OF PARTICK, SCOTLAND, ASSIGNOR OF ONE-HALF

TO WILLIAM BEARDMORE AND (JOMPANY LIMITED, GLASGOW

COUNTY, SCOTLAND.

REVERSING-VALVE FOR REGENERATIVE FURNACES, &o.

SPECIFICATION forming part of Letters Patent No. 754,272, dated March 8, 1904.
Application filed October 10 1903, Serial No, 176,521, (No model.)

To all whom it TNl COTLCEFTL:

Be it known that I, CHARLES (URNEY ATHA |

a citizen of the Umted States of America, and
a resident of Partick, in the county of Ren-
frew, Scotland, (Whose postal address is Man-
hsmset B1shop s Road, Partick, Scotland,)
have 1nvented certain new and useful Improve-
ments in and Connected with Reversing-
Valves for Regencrative Furnaces and the
Like, (for which application for a British pat-
ent has been made, No. 6,004, dated March 16,

1903.) of which the following is a specification.
The said invention relates to what are known

as *‘ water-sealed ” reversing-valves for regen-
erative furnaces and other furnaces in con-
nection with which it is necessary to be able
to reverse the direction of flow of the gas or
oas and air when desired; and the invention

has for its object to improve and simplify the.

construction and operation of the carrying
and operating mechanism of such valves so
that they will be reliable and satisfactory in
use.

The invention is illustrated by the accom-
panying drawings, which will be referred to
in the course of the deseription, the same ref-
erence-letters being used throughout the said

~ drawings to mark the same or like parts wher-

3
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ever they are repeated.

Figures 1 and 2 of the drawings are re-
spectwely a longitudinal and a transverse sec-
tion of my 1mproved reversing-valve arrange-
ment. Figs. 3 and 4 are reSpectwely a side
elevation and an end elevation of mechanism
employed in connection with the working of
the reversmo‘-valve -

- In carrying out the invention there is pro-
vided the usual bed-plate A, having an up-
wardly-projecting rim A’ round it of a height
sufficient to hold the desired depth of water
B to form a seal for the valve, end extensions

B’ being attached to the bed—plate on each side

to allow for the working of certain link parts
to be hereinafter descmbed This trough-
shaped bed-plate A is formed with three ports
A’ A3 A%, SLlltably spaced from each other and
having their top edges projecting a little

above the level of the water seal B. The parts |

A% A® A* are arranged as ordinarily, the cen-
ter one, A°, being the discharge-port leading

to the chlmney, whlle the other two ports, Al

A%, which are on each side of the discharge-

port are those through which the gas passes
alternately to the furnace.

to extend over the ports, its sides being kept
some distance clear of the sides of the bed-
plate, while its lower edges dip down into the
water seal B. The gas or air inlet C° is

formed on the casing C, and doors C° C* are

arranged on 1ts ends for the purpose of ob-
talning access to the interior.
contr0111110° the passage of the gas, as de-
scribed, 1s a plate or hood D, of metal or other
smta,ble material, somewhat arch-shaped and
formed so as to cover the central port A’and
one side port, as A%, at one time, as shown in
Fig.1. According to the invention the valve

"D is carried on an ano‘le -iron frame D', fitted
| with two cross-axles D’ D?, furmshed with

wheels D% arranged to run on rails E, formed
on or fixed to the floor of the bed-plate A
along each side of the ports A* A’ A* or the

axles D’ D? may be attached dlrectly to the
Valve—hood D. When the valve D, as shown

in Fig. 1, is covering the ports A’ A* its lower
edge dlps all round into the water seal B, and
thus prevents the possibility of leakage of the
ogas. The rails E are arranged with raised
portions E at suitable points so as to litft the
valve clear of the edges of the ports A* A*
when 1t 1s being shlfted from one position to

the other.
The gear for operatmo‘ the Valve Dis shown
in FlGS 3 and 4 and is composed and arranged

The valve for

_ A brick-lined in-
let-casing C is fitted, by means of side fixing-
brackets C', tothe bed-plate A and is arranged
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as follows: The front axle D? is connected by -

links G+ to levers (&, fixed to a cross-shaft H,
mounted on fixed brackets H'. The cross—sha;ft |

H has fixed to it an intermediate lever H?, con-
nected by a rod H° Fig. 3, to a bala,nced

lever H*, ﬁxed toa rookmg shaft J, fitted with
) handled operating-lever J'. Below the in-

termediate lever H*arope pulley Kis mounted
on a bracket K’, fixed to the floor, and above

the said lever three similar pulleys L/ 1213
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are mounted on brackets L* L°, fixed to a cross-
beam 1. A rope K* is carr jed down from
the end of the intermediate lever H? and led
round the under side of the lower pulley K
and then carried up and round the upper cen-
tral pulley L”, from which it is then led down
and attached to a vertical rod K°,which passes
down through an opening formed for it in the
center of a balance«-wewht M, arranged to rise
and fall between vertical crmde parts M', fixed
to a stool or. seat M?, throucrh the top M‘3 of
which an opening is also made for the passage
of the rod, the lower end of the said rod being
fitted with an adjustable stop K*. Two ropes

N’ N* are also attached to the end of the in-

termediate lever H® and are carried up and
led round the two remaining upper pulleys
L/ I’ and attached to vertical rods N* N*, pass-
ing down through openings formed for them
in the balance-weight M and in the top M® of
the stool M?, the rods being also provided with
adjustable stops N°

When the parts are in action and in the po-
sition,for example, which is shown in the draw-
ings, the gases entering through the inlet C°

to the interior of the casing C pass to the

furnace through the port A* not covered by
the valve D, while at the same time the gases

- from the furnace pass out through the port

30

A* and then through the central dlscha,rﬂ'e—
port A’ to the chlmney When it is desired
to reverse the direction of the flow. of the gas,
the valve D is moved to .the other end of the

~casing C by working the operating-lever J’,
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connected, ashas been described, with the axle
part D* of the valve. This shifting of the
valve D will thus cover the left-hand port A?

and uncover theright-hand one, A*,asrequired.

During the first part of the change movement
of the valve D—say toward the left—its wheels
D* encounter and ride up sloping parts E?,
leading up to the higher level portions E of
the rails E. This Wlll lift the valve D out of
the water seal B and above the level of the
ports, as required, and the raised level por-
tions E' of the rails E, as shown in Fig. 1, are
made long enough so that the valve will be
kept in this ralsed position until it has almost
reached its other position, when the wheels will
pass down other similar sloping parts E*to the
lower level of therails, and the valve will then

“be brought to the end of its travel or to its

other sealing position. When the valve D is
returned again to its right-hand position, the
action or function of the sloping parts E* E?is
simply reversed, the sloping part E*now con-

tributing to raise the valve and the part E* to.

lower it on nearing the end of its travel.
The weight-and-pulley gear isarranged for

balancing purposes and acts as follows: The

central and side rods K* N? N*, passing down

- through the balance-weight M, by reason of

6:)

their specnl connection with the intermediate
lever H® rise and fall alternately during each

to-and-fro movement of the valve D, so that |

plate.

754,272

while the central rod K*is in its hwhest 1‘.)0%1-

tion, as shown in Fig. 3, the side rods N* N*

are 1n their lowest. “The weight M during its
up-and-down movement always rests on either

the central or the side adjusting-stops K* or

N°, and in the present position of the parts, as
shown in Fig. 1, it is resting on the stop K°
on the central rod K the ‘distance between

this stop and the stops N° on the other rods, N*

N*, being now equal to the stroke of the rods
or the travel of the outer end of the interme-
diate lever H® With this arrangement it fol-

lows that during the first portion of the travel

of the valve D toward the left in Fig. 1—that
is, when the wheels are ascending the sloping
parts E* of the rails E—the balance-weight M

| will fall till it rests on the top M’ of the stool
M?*, owing to the downward movement of the

intermediate lever H® producing a falling
movement on the central rod K°. During the
travel of the valve D on the raised portion I
of the rails the weight M continues to rest on
the stool M?, and during the last similar slop-
ing portion E’of the valve’s travel the weight

will be pulled up again to its former posigion_
by reason of it encountering the stops N° on
the other rods, N° N*, which are then complet-

ing the last part of their upstroke, being drawn
up by the pull of their rope attachments N’

"N*  The movement of the balance-weight M

1s precisely similar when the valve D is re-

versed, the side rods N? N* on this occasion:

traveling downward, while the central rod K°
1s pulled up again to its former position. By
this means a most efficient balancing arrange-
ment 1s thus produced, as the weight M in
falling from its hwhest position to the top M?
of the stool M’ assists the wheeling of the
valve D up the sloping parts E? or I of the
rails K while in rising from the stool to its
former or highest position it breaks the valve’s
movement when the valve-wheels are passing
down the slopes of the rails toward the end of
the valve’s travel. All undue strain in work-
ing the valve-operating lever J’is thus avoid-
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ed and the valve can be moved from one po-

sition to the other with comparative ease and
without any jarring action being set up.

If desired, the axles D* D? carrying the
wheels D*, may be extended to the outside of
the casing C and bed-plate A, being suitably
cranked to pass underneath the sides of the
casing and also over the rim A’ of the bed-
The wheels D* in this case would run
on rails arranged along the outside of the cas-
ing at each 51de or the frame D’. carrying the
Valve hood D, may be made to e},_tend under-

neath the ends of the casing C, so that the

wheels D* will run on rails constructed as
hereinbefore described, but extending beyond
each end of the casing 1nstead of alono' each
side of it.

What I claim as my invention is—

1. Improvements in and connected with re-
versing-valves, comprising, in combination, a

115
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water-seal bed-plate, ports therein, a station-
ary casing fitted thereto, rails
levei and sloping portions, a frame having
wheels adapted to run on the rails, a revers-
ing-valve detachably fixed to the frame and
working over
outside the casing, and Mmeans
the frame and valve from sueh

for operating
shaft, as de-

 gerlbed.
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9. Improvements in and connected with re-
versing-valves, comprising, 1n combination, a

trough - shaped water - seal bed - plate, ports |

tormed in the floor thereof, a statlonary cas-
ine fitted thereto and having its lower edge
dipping into the seal, an inlet in the casing,
rails formed on the floor of the bed-plate along
each side of the ports, and having level and

sloping portions, a frame working over the |
ot of stops, substantially as andd for the pur-

ports, axles in the frame, wheels carried on

the axles

level of the seal, a reversing-valve detachabiy
fixed to the frame, and a shatt external to the
casing for operating the frame and valve
throngh the links, as described. -
3. Improvements in and connected with re-
versing-valves comprising in combination, a
water-seal bed-pldte, ports formed therein, an

formed . with |

and running on the rails, links at-
tached to the axles and normally helow the

the ports, an operating-shatt |

tiong between the valve and the lever

—— - = S ——— —— r——

——

inlet-casing fitted to the bed-plate, a revers-
ing-valve controlling the ports, wheels on the
valve, rails on which the wheels travel and
made with leve!l and sloping portions, &
dled operating - lever connected to the valve
and to two sets of vertical rods fitted with ad-
justable stops, a halance-weight on the rods
and a fixed stool for same, substantially as
and for the purposes herein set forth.
4. In connection with a ‘yeversing - valve
traveling on rails formed with level and slop-
ing parts, an operating-lever, two sets of ver-
tioal rods fitted with adjustable stops, CONNEc-
' ard be-
rween the loverand therods, a halance-welght
on the rods, a fixed stool for same, the bal-
ance-weight resting on the stool and bheing
litted thereoft alternately by cach respective

poses herein seb forth. | |
In testimony whereof I have sioncd my npame

to this specilication m the presence ol LWo SEL-

seribing witnesses. | . |

CITARLLES (. ATIIAL

- Witnesses:

DavipD FERGUSON,
GuorGl PATTIRSON.
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