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No, 787,222,

UNITED STATES PATENT

JOSEF REULEAUX, OF WILKINSBU H('i, PINNSY LVANIA,

ALEXANDER LAUGHLIN, OF

Patented April 11, 1905,

ASSIGNOR TO

SEWICKLEY, PENNSYLVANIA.

REVERSING-VALVE FOR REGENERATIVE FURNACES.

SPRCIFICATICON forming part of Letters Patent No. 787,222, dated A
Avoplication filed May 19, 1904,

ypril 11, 1905.
Serial No, 208,790,

T o] vl £F iy coneeri:

Be 1t known that I, Joser RevrLrarx, of
Wilkimsbure, in the unmtv of Allegcheny smd
State of I}{.‘Illlh} lvania, have invented cer-
tatny new and usetul hnp[m*ements in Re-
versing-Valves tor Regenerative Furnaces;
and 1 do hereby lo{-law the following to be a
full, clear, and exact deseription of the in-
ventron, such as will enable others skilled 1n

the art to which it appertains to make and |

tse the same.

The primary object of this imvention s to

provide m water-sealed reversing-valves ca-
pable of controlling the passage of gases from
the supply-chamber to the {lues of regener-
afive 1_1_1; naces and from the latter to the
chimney-tlue nicans whereby there can be no
nossibility of loss of gas during the closing of
one valve and the upmunw‘ of another.

A 't’mthm object 13 to so construct or ar-
range two such conjointly operating-valves
that thev will not only control the mflow ot

the gas, but will als0 regulate the outflow
thmvut and at the same time maintain tho
integrity of the seal: and a further object 1s

to pmxulv means for manipulating both

valves conjointly or eitther of them sepa-

!':1tf;~l}:‘ from a common source and providing
for conjoint action between the valves and
thetr covers,

Uhe invention will be herematter fully
forth, and particularly pointed out in
¢latms,

[n the accompanving drawings, figure 1
i< o vertical longitudinal sectional view with

S0t
the

parts broken away, showing the two valves
m different extreme posttions. Fltr 2183 ;1

transverse sectional vi_ew on line 2 2, I,

1o, 3 shows the means for shifting tlw .:1(“[[1*-
ating vear-wheel by w hwh the roc lxll‘l”’ beams
are operated.  Fig, 4is a plan view. g, 5
1= 11 horizontal sec tum._ll view on line 3 5, 14 1.
[, Fig. 6 13 a diagrammatic view showi Ing
the two valves at the midw ay points of their

<trokes with the lids 1n mwwement there-

with, Fig. 7 is likewise a diagrammatic
view showing both valves at theu extrenie
lower seats with their hids lowered thereon.

Referring to the drawings, 1 and 1* desig-
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with continuous ¢ 11(*11111[01011t1¢11n dt{}

_F—i— 4 A LW - Ld—Lm

L seal tr oucrha

Trods 173,

nate the regenerator - flues of reversing - fur-
naces, mmtermediate which 1s the chimney-
{lue 2. Surr (')Ull(lill”' the top of cach regen-
erator-flue is a water-containing trough 3 of
circular hnnm‘rmn open at the top and pro-
vided adjacent its inner wall with lugs 4.
Depending into these troughs 3 and resting
on the lugs 4 are the lltllltrm 5 of an outlet-
casing G, whieh latter extends over and opens
into the chimneyv-tlue.
Resting on the top ol «
cular

asinge 6 are two cir-
water - containing ll()ll“‘lh 7, Tormed
-spaces
of approximately U shape In cross-section,
the outer walls 8§ thereof bemg somewhat
higher than the mner walls 9, the water-
space being open at the top.

10 1C (leamnaw the two valves, which are
ot c.}*ll‘.lducll formation and dﬂblt"llt‘d to
move up and down within openings in the
top of casing 6 comcident with the spaces

formed by the inner walls 9 and flanges 5.
1Zach of these valves has at its top an outer
depending concentric wall 12, the space be-
tween the valve-body and wall being sufhi-
cient to accommodate the inner walls 9 of
the upper scal-trough.  These outer walls 12
extend downwardly about half the length of
the valves, and when the latter are lowered
onto the lugs + m the troughs 3 the lower
edges of walls 12 are within a short distance
of the bottoms of trouchs 7, and when raised
the lower cdges of w alls 12 will still overlap
the mner walls, and hence remain within the
water in the upper trough, the water bemng
alwayvs maintamed at the level of the top of
this inner wall.

To each of the valves are secured hanger-
depending from a cross-beam 14,
The ey lindr mal valves are open at both ends;
but their upper ends may be closed by lids
or covers 15, mounted on the lower ends of
rods 16, capable of being moved independ-
ently of as well as in mn]unctlon with the

-means Tor raising and lowering the valves.

These hids are movable within an upper sup-
ply-casing 17, extending above the two valves
and Iebtlllﬂ' on tht., {)utm walls S of the water-
7, its depending portions or
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B - | 787,222

flanges 18 extending downwardly into the
upper seals.

The gas is supplied to the casing 17 from a

centrally-disposed compartment 19 between

5 casings 6 and 17, its entrance being controlled

by a valve 20. The opening in the bottom

of this compartment in direct line above the

chimney-flue is normally closed by a cap 21;
but when it is desired to burn out accumus-

1o lated matter this cap is removed and the gas
passes directly to flue 2. The lower casing 6
1s provided with door-covered openings 22 to
permit of ready access thereto.

Water is supplied to troughs 7 through

.5 pipes 23, and the water rising to the tops of
the inner walls 9 will overflow into troughs 3,
wherein 1t will rise sufficiently to seal the
lower ends of the valves as well as flanges 5,
the surplus water passing off through over-

20 flow-pipes 24.

It will be seen that when a valve 1s low-
ered, as at the left-hand end of Fig. 1, 1t 1s
sealed both at the top and bottom and that
when raised to allow of the outfiow of the

25 gases it still remains sealed at its upper end,
the integrity of such seal being maintained
at every point of adjustment or movement ol
the valve. According to the illustration n
Fig. 1 the gases are passing from the supply-

30 casing 17 downwardly through the valve at
the left into regenerator-flue 1, the lid 15 be-
ing raised, while the outlet-gases from the re-
cenerator-flue 1* are passing into outlet-cas-

ing 6 and thence to the chimney-fiue 2, the

35 valve to the right being elevated. Now it 1s
obvious that if it be desired to regulate the
outflow this valve may be lowered to the de-
sired extent, the gases continuing to flow out-
wardly, but in diminished quantity, as long

40 as the lower end of the valve 1s not sealed.
In thus lowering the valve to regulate the out-
flow its id comes downwardly with 1t, where-
as 1n opening up communication through the
valve of flue 1 as the latter is being seated 1ts

45 lid after engaging therewith will be elevated.
In order to reverse the operation, 1t 1s only
necessary to raise the valve of flue 1 and close
its top, the valve of flue 1* being at the same
time lowered into the lower seal-trough while

so 1ts lid 1s raised.

The means for raising and lowering the two
valves and controlling the positions of the

lids or covers thereof comprises two rocking

beams 25, centrally mounted at 26 on suit-

55 able superposed framing 27. The ends of
these rocking beams are curved on corre-
sponding segments of a circle, the inner op-
posed ends of the two beams being toothed,

so as to engage an intermediate gear-wheel

60 28, shiftably mounted on a shaft 29, capable
- of being manipulated by an upright shatt 30

- or by any othersuitablemeans. Thetoothed
face of each rocking beam does not extend
the full width of the latter—that 1s to say, a

65 cut-out or toothless surface 31 is left in the

face of each beam—the two not being oppo-
site to each other. The toothed portions,
however, overlap, so that when the gear-

wheel 28 1s in its central position it will mesh

simultaueously with both rocking beams,
but when shifted to either side of the center
it will mesh with but a single beam. This
shifting of the gear-wheel is controlled by a
lever 32, bifurcated at its lower end to span
the wheel. In this way provision is made
for controlling both rocking beams simulta-
neously from a common source or either of
them independently. To the upper outer
end of each rocking beam are secured the ends
of chains 33, from which the cross-beam 14 1s
suspended. The rods 16 are suspended from
chains 34, which pass over pulleys 35, mount-
ed in vertically-adjustable brackets 36. To
the free ends of chains 34 are secured weights
37, which serve to hold the chains 34 taut
and to prevent any lateral swing or displace-
ment thereof. These weights acting as stops
serve the further purpose of enabling the lids
to be raised and lowered by the movements
of the beams. For this purpose the latter
are formed with dogs 38, which upon engag-
ing with weights 37 will effect the elevation
of the lids. The weight of each lid itself be-
ing in excess of thatof its weight 37, as a rock-
ing beam is turned so as tomove its dog out of

engagement with a weight 37 the lid to which

latter is connected will move downwardly.
At the same time the valve to which such lid
belongs is being raised. Consequently the
lid and the valve will meet when the latter 1s
about midway of the extent of its upward
stroke. At this time both the cylindrical
valves are closed by the lids. (See Fig. 6.)
In the further elevation of the valve whose
lid has just engaged therewith the lid will
naturally move upwardly along with the
valve and at the same time the lid of the other
valve, having reached the midway point, 1s
lifted to its highest point by reason of the dog
of the rocking beam contacting with 1its
weight, its respective valve being lowered.
When it is desired to cut off the two flues

from communication with the chimney-tlue,

the valve already seated is allowed to remain
so, and the respective bracket 36 is adjusted
so as to allow the lid 16 of such valve to lower
onto the latter. The operator then throws
the lever 32 so that gear-wheel 28 will engage
with the toothed portion of but one rocking
beam. Thereupon the latter 1s turned so as
to effect the lowering of its respective valve,
and at the same time or subsequently the
bracket 36 in line with the lid thereotf 1s ad-
justed to permit such lid to lower onto 1its
valve. In this way I am enabled to readily
cut off all communication with the chimney-
flue and avoid all loss of heat through the
chimney when the furnace 1s out of opera-
tion, as occurs when repairs are necessary or
the furnace is temporarily thrown out of op-
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eration. By a proper adjustment of the | the supply-casing to a regenerative [lue or Ty
brackets 36 neither lid will open just as the | from one [lue to the outlet-casing. e

lid of the other valve is closing, such opening 4. In a reversing-valve, in Luml)ilmti{m,
following shortly thm*eﬂftm, so that for a | anupper btlpplv-uhllm',a lower outlet-c asing,
short time the lids of both valves may be | upper and lower scals, two evlindrieal valves 7o e
{lmml [t will be noted that the gear- | through which the gases pass, movable covers -
wheel 28 serves to loek the two beams 1 all 1 for letl valves loented within said supplyv- *
DOSLELOTLS. casing, means for moving the valves lt‘llﬂ't h- St

It will be observed that by means of the
, two valves communicatlon mav be estab- |
lished between the supply-casing and either

wise, Tand means carried by the valves for PARER
maintaining constant the upper seals there- 75 SN
of LLt all bt:t”’(‘b of movement.

of the regenerative flues and between the In a reversing-valve, in combination, a ST
other Hue and the chimney-flue, that the | w .;Ltel trough, a side outlet above the latter,
walls 12 being alwayvs t::UblllL‘IU'E‘d the seal be- | a mhuducal valve over the trough, me: Ans R

1Y, MEeAs fOr MOV g the valves lengthwise,

s tween the ‘-ﬂl[pph*—{ asing and the valves is for moving the valve lengthwise, an upper 8o AN
constant that thv outilow from a regenera- | supply-casing, a cover for said valve located i
tive flue mayv be readily controlled without | within said 511])[)1\* —casing, means for moving

affecting the seal between the valve thercof | the cover. and a constant water seal for the SN
and the supply-casing, that the valves and | valve intermediate the sup yply-casing and the e

5 their closine-lids may be operated synchro- | side outlet. 85 oy
nously or independently, and that likewise 6. Ina 10\*0131111?—111110 in combination, a
the two valves may be moved in unison or lower seal-trough, a casing having depend-
one independently of the other. It will also | ing flanges extending into said seal- trough, L
bhe noted that the flanges 15 of the su Mike M*\lmduc al valve extended through said cas- e

s casine are submerged by the water in the up- | ing and working in said seal-t1 ough, an upper go St
per trough, while “the lanees 5 of the lower | seal-trough, a wall concentrie with and de-
or outlet casine are submerged by the water | pending rom said valve into said upper seal- R
in the lower tmtwh “trough a distance greater than the move- O

[ claim as my Invention— ment ol the valve, and means for moving the N

o 1. In a reversing-valve, in combination, -the lengthwise. 05 R
an upper supply-casing, a lower outlet-cas- ~ In a reversing-valve, in combination, AL
ing, upper and lower seal-troughs for such uppﬂ ¢ and lower water-seal troughs, an mter-
casines. two cyvlindrical valves working in | mediate casing having a (lange depending
ShIt w..llutmuuha and through which “the | into the lower seal- tmuu‘h and upon which PR

5 cuses pass from the supply-casing to a regen- | the upper se: al-trough is mounted, a cylm- 100 T
crative e or which permit the gases to pass | drical valve desiened to work in said lower v
rom one regenerative flue to the outlet-cas- | seal-trough and having a concentric portion TN

depending into said upper seal-trough a dis-

and means for maintaining the ntegrity of | tance greater than the range of movement of
one seal of cach valve during the movements | the s alw and means for moving the latter. ros
of th{ valves. | 3. In a reversing-valve, in combination,
[n a reversing-valve, in combination, | upper and lower troughs lmmmu‘ water -,f-1L,
AT 111 per supply-casing, a lower outlet-cas- | the depth of the former being [Ullhl(lt"[dl)h
e, upper and Towor troughs, two mhmln al | greater than that of the latter, a evlindrical 3
3 ovalves working in said trouehs and through ‘ valv c havingan outer concentrie w all depend- 110
which the gases pass from the mpplv—-cm'n_g Cing into said upper seal-trough, and means 55
to a regenerative {lue or which permit the for moving the valve,said wal | extending into
cases to pass front one regenerative flue to sald upper scal I-trough during all htagﬂ:ﬁ of
the outlet - casing, means for moving  the | 111{)\ ement of the valve.
o valves lengthwise, said upper easing havi inge ‘ In a reversing-valve, in combination, a 173
sealing-flanges  extending  mto said upper | tmuw‘}. adjacent to a regencrative flue, a cas- L
troughs, and means for {*amatantla maintain-  ing forming a side outlet from such flue, a S
ng tlw ntegrity of one sonl of each valve alvo nmovable vertically into and out of said SR
during the movements of the valves. | tmmrl and having an external water seal in e
= - 3. In a reversing-valve, in combination,  all pmltmlh 120 JEe
an upper supply-casing, a lower outlet-cas- 10, In a reversing-valve, in combination,
ine, upper and lower seals for such casings, | upper and lower casings, an intermediate e
two eviindrical valves through which the supply-compartment opening into said up- AL
cases pass, said valves working at their lower ! per casing, a valve therefor, two L‘V]l’[l(hltdl ey
o ondds in said lower seals and having at their = valves, lids therefor within said upper casing, 125
upper ends outer depending bortions extend- | means for moving the valves lengthwise, and Lt
ed into the upper seals to an extent greater 4 means for actuating the lids, said lids b eing
than the rance of movements of the valves, movable with and 111(10p011dt-nt ol the w'lm— - o
and neans for moving the latter lengthwise, | drical valves.
55 the cases passing tthllU'h said valves from | 11. In a reversing-valve, upper and lower 130 e
r
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casings, an intermediate supply-compart-
ment opening into said upper casing, a valve
theretfor, two cyhndrical valves, lids theretor
within said upper casing, means for moving
the valves lengthwise, and means for actuaf-
ing the lids, said lids bemcr movable with and

1ndep0ndent of the cylmdrm&l valves.
12. In a reversing-valve, upper and lower

casings, an intermediate Supply compart-
ment opening into said upper casing, a valve
for controlling such opening, an opening in
the bottom of said compartment in line with
the chimney-flue, and a cover therefor.

13. In a reversinﬂ'—valve in combination,
a lower outlet-casing common to two regen-
erator-flues and to the chimney-flue, an up-
per supply - casing, two cylmdrmal valves
tor the two reﬂ*enemtor flues and through
which the gases pass, upper and lower seals
for such valves lids therefor within said sup-
ply - casing, and means for moving either
valve and its lid to any desired extent to

regulate the outflow of the gases, one seal

of such valve being constant.

14. In a reversuw—-valve In combination,
upper and lower water-seal troughs, an up-
per casing having a depending portmn eX-
tending into the upper water-seal trough,
cylmdrlccﬂ valve working in said trouﬂ*hs
and through which the gases pass, a lid for
said valve within said casing, means for mov-
ing the valve and lid, and means for MOoVING
the lid mdependently oI the valve.

15. In a reversing-valve, in combination, a
vertically-movable cyhndrlcal valve throuo'h
which the gases pass, a lid for said valve, and
means connected to the valve and its lid for
moving them 1n unison and allowmﬂ* one to
move free of the other.
~ 16. Inareversing-valve, in combination, a
vertically-movable cyhndrleal valve throu D‘h
whnich the gases pass, a lid for said Valve
means connected to the valve, and means
connected to the lid for eﬁectmﬂ' the raising
and lowering thereof, the lid moving but a
portion of the stroke of the valve and in part
whlle in engagement therewith.

The combination with a vertically-
mov&ble cylindrical valve through which the

gases pass, chains connected to such valve

1or effecting the raising and lowering thereof,
a lid for such valve, a cham connected there-
to, means to which the chains of the valve

787,222

are secured for effecting the raising and low-
ering thereof, and means carried bv such lat-
ter means for engaging the chain of the lid
for controlling the posmon of the latter rela-
tive to the valve

18. In a reversing-valve, in combination,

two cylindrical valves thmuwh which the
gases pass, lids therefor, two rockmcf beams

from which the valves are suspended means’

carried by such beams for effecting the rais-
ing and lowering of said hids simultaneously
with the movements of the wvalves, and
means engaging the two beams for moving
them mmultaneously or one independently of
the other.

19. In a reversing-valve, in combination
with the two valves, “the rockmﬂ‘ beams from

which the valves are Suspended such beams

having opposite toothed portions and smooth
seﬂ'mental portions, such smooth portions of
the two beams being out of line with each
other, a Crear—wheel engaging said toothed
portmns and means for shlftmcr such gear-
wheel mto line with the smooth portlon of
one beam while 1t remains In gear with the
other beam.

20. The combination Wlth the two valves,
the rocking beams for raising and lowemnﬂ'
the Valveq and means for actuating the
beams Slmulta,neously or 1ndependently, of
the lids for such valves, chains connected to
such lids, ‘and means carried by such beams
for actmﬂ* on sald chains to effect the raising
of the hds pulleys over which such chains

are passed, and means for raising and lower-

ing the pulleys to regulate the extent of the
movements of the hds

21. The combmatmn with a valve, of a
rocking beam for raising and lowerme' the
same, a lid for the valve a chain connected
to such Iid, a pulley for ‘such chain, an ad-
justable support for such pulley, means for
a,otuatmcr the rocking beam, and a dog car-
ried by the latter for engaging the chmn to
effect the movement ot the hd

In testimony whereof I have signed this

specification in the presence of two Subserib-
ing witnesses.

JOSEF REULEAUX.

Witnesses:
J. Nota MoGirr,

Fraxncis S. MAGUIRE.
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