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UNITED STATES PATENT OFFICE? 

JOSEPH J. BLACKMORE,OF JERSEY CITY,NEW JERSEY. 
STEAM OR HOT-WATER BO1LER. 

SPECIFICATIONformingpart of Letters Patent No.580,364,dated April13,1897. 
Applicationfled July18,1896,8erialNo,599658,(Nom0del) 

Zo a% zuhon ? may Concerp: 
Beit knownthat I,JOSEPHJ. BLACKMORE, 

a Citizen Of the UnitedStates,residingatJer 
sey City,County of Hudson,State of NewJer 
Sey,haveinvented Certain nowandusefulIm 
provementsin Steam or Hot-Water Boilers, .fuly describedandrepresentedinthefollow ingspecifigationandtheaccompanyingdraw 
ings,forming a part of the Same. 
Thisinvention relatesto a b0iler compris 

ing a Series Offlat vertical Sectionseach haV ing flue-passagesthroughthe upperpart and Water-legs,withfire-boxandash-boxbetween 
the Same,and the lower ends of the Water legsconnectedbyahorizontalwater-barform 
ing the bottom of the ash-b0x. 
The top Of the Section and the horizontal 

Water-bar are each provided with an up 
Wardly-projecting chamber having uponits Oppositefaces Coupling-socketsadaptedtore 
Ceive a Suitable couplingto form continuous 
paSSageSthrOughtheseries of Sections,which 
Series are drawn together by bolts extended 
Outside of the waterway and fitted to lugs 
upOn the front and rear Sections. 
The b0dy of the section above the fire-box 

is made of less thickness,than the edges of 
the Sections topermitthe heatedgasesto Cir 
Culate betWeen the adjacent faces of the seo 
tions,and the margin ofeach sectionispref 
erably provided with a projecting rib to ex 
pose the edge portions of the sections alsoto 
the action of the gases. - The flue-passagesare preferablyformed as 
Vertical Slotsthroughthebody of thesection, 
and Such flue-passages are divided trans 
Versely,as well as the adjacent space be 
tweenthe bodies of the Sections,to form di 
reCt and return flues. A deflecting-plate,inclined upwardlyfrom 
the middle toward the ends,is preferably 
formed within the top of the section below 
the Coupling-socketsto direet the rising fluid 
to the Sides of the Section before it is dis 
Charged therefrom. - These improvements,withother details of 
Construction,are showninthe annexed draw 
ings,in Which? Figure1 is a perspective elevation of the 
boiler. Fig.2is aside elevation of the same. 
Fig,3is a Cross-section on line 33in Fig,2. 
Fig.4is a Cross-section on line4 4 in Fig.2 

with a single Section of rocking grate exhib 
ited. Fig.5is a frontelevation of theboiler 
with the front plate removedand one-half of 
the Section Shown Cut open where hatched, 
and Fig.6 is a Vertical Sectional view taken 
partly on line 66in Fig.5 and partlywhere 
marked.7in the margin of Fig.6 upon the 
1ine 67in Fig.5. The two Seetion-planesin 
tersect the bOttOm Of the ash-box at diferent 
points,the view on line 66 Showing the rec 
tangular shape of the Water-bar,while the 
View On line 67 ShOW8the interior of the wa 
ter-Chamber Which is formed at the middle 
of such bar,with the couplingswhich areft 
ted to the adjacent faces. 
A designates the body of the section; B, 

the Water-legs,extended downward past the 
fire-bOX C and ash-box D,betWeen Which a grateEofanySuitableCharacterissupported. 
Fis a horizontal Water-bar connecting the 

lower parts of the Water-legs;G,a Water 
Chamberprojectedfromthe upperside of the 
Same at the middle,and H a luguponthe top 
of the Same throughwhich bolt [isextended. 
Asimilar water-Chamber G"is projectedfrom 
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the top of thesection at the middle,and bolt-, 
ing-lugs H are formed at opposite sides of 
the Same uponthe end Sectionstoreceivetie 
bolts I. The bolts I and I"serve to clamp 
all the sectionstogether Whenin usewithout passing throughorobstructingthe WaterWay. 
The water-chambers Gand G/areprovided 

up0n Opp0site faCes,reSpectively,With COup 
1ing-sookets 9 9,which are shown formed 
with conicalground-Seats to receiveground 
joint nipples f(shownin Fig.6,)whiehform 
continuous passages common to all the Sec 
tions at the top and bottom of the boiler. Pipes h and h/ areconnected,respectively, 
with the chambers G and G to leadthefluid 
into and from the boiler. Verticalslotsare extendedthroughtheseC 
tion and divided near the middle Of their 
length byhorizontalwater-barsJ,formingan 
upper and lower series of fue-passages KK'. 
The body of the seotion containing such 

fue-paSSagesis of lessthicknessthanthetop 
of the Section and the edge portions of the 
Same,and Such edge portion8 are als0 made 
of less thickneS8 than the Water-bar E and 
the water-leg below the level of the grate. 
To make the entire margin of the Section 
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of the Same thickness and the bottom of the 
water-leg,a rib Lis formed above the grate 
upon both faces ofthe Sectionatthe margin, 
and SuChribs are drawn in ContaCt Whenthe 
SeGtions are mounted together,as shown in 
Fig,1,which afords the heated gases access 
to the adjaCent faces Of the Sections at all 
points above the grate,A deflecting-plate 
Qis shown in Fig,5 within the Section be 
tween the tops of the flue-passages and the 
coupling-SOckets9,Which,when the boileris 
used forgenerating steam,isemployedtosep 
arate thesteam from thewaterandto prevent 
the Waterfrom boiling over. The plate Qis 
preferablyinclined upward from the middle 
tOWard each end. 
The adjaCent faces of the Sections upon a 

1evel with the bars J are providedwith hori 
ZOntal cleats J"to support partition-plates a, 
which Operate in Connection with the bars J 
to intercept the rising gases and hold them 
lOnger in COntact With the lateralfaces ofthe 
Sections. One of the partitions d is broken 
in Fig,3to Glearly exhibit the cleats J. 
Afront plate Missecured upon the front 

end of the sections and provided with fuel 
dOOr m Opposite the fire-box and a box or 
cleaning-door M',whichis adapted to Cover 
the front ends of the flue-passages K and K^ 
and to form a return-flue box for the Same. 
A baCK plate N is SeCured upon the rear endofthesectionsandprovidedwitha Smoke 

box O,having a Smoke-Outlet P. 
Thesmoke-box govers the rear ends of the flue-passages K K' and is provided with a 

damper O',adapted to ClOse the lower pas Sages K. 
Thepartition-platesdaresupportedremov 

ablybythe cleats J',andWhere the draftsup 
plied to the boilerisg00dsuch plates maybe 
applied,as ShOWn in Fig,6,tO Cut of the di 
rect aCCess of the gases from all the upper 
flue-passages K'. - 
With the damper closed,as indicated by 

dotted lines o/in Fig,6,the gases which are 
intercepted by the partition-plates d are 
thrown forwardly through the passages K 
into the return-flue box N' and thence into 
the upper flue-passages K',from which they 
pass freelyinto the Smoke-box,The parti 
tions a may be removed from the ribs J' by 
turning them up edgewise,as shown at a/in 
Fig,6,and then dropping them down into 
the fire-box,and where the draft is defective 
the partitions may be removed between the 
Sections nearest to the return-flue box M', 
thus afording the gases a shorter circuit to 
the Smoke-bOX. - 

It wil be understood that the capacity of 
the boilermaybe Varied by employinga Suit 
able number of theverticalsections,and the adaptatiOn Of the partitions G for removal 
adapt8 the furnace,Whatever its size,to be suitablyarrangedforoperatingwiththedraft 
that maybe aVailable,The horizontalwater 
bar Which COnneCts the bottom of the Water 
1egs receive8 the return fluid from the heat 
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ing-radiators through the pipe h and distrib 
utes it efectively to every portion of the 
boiler,the heat around the ash-box being 
fully utilizedin warming the Water before it 
entersthe body of the Section. The horiz0n 
tal form of the water-bars adapts them to 
form a flat bottom for the ash-box,and the 
Water-Chambers G and tie-bolt I,arranged 
along the middle line of the bottom,are So 
disposed asnot to interfere with the removal 
of the asheS. The seCtions are Of SuCh na 
ture that special Castings are not required 
for the front or rear Section of the boiler,as 
in some Constructions,and the patterns re 
quired to make the castings for a boiler are thereby considerably cheapened. 
The labor required to fit up and connect 

the Several Sections is exCeedingly Small, 
while the introduction of the heatedgasestO 
the entire adjacent faces of the sections and 
the Giroulation of 8uch gases forward and 
backward through theflue-passages K K'se 
cure a high degree of eficiency with a mini 
mum Of COSt. 
Wherethe boilerisused formakingsteam, 

the deflecting-plate Q serves a very useful 
purpose to prevent Water from b0iling up 
into the pipes h',butwhere the boileris used for heating Water Onlythe deflecting-plate is 
omittedfrom thesection,asitwouldseriously 
obstruct the free passage of the Water to the pipes W. 

I am aWare that it is COmmOn tO COnnect 
fittings by means of Slip-nipples,and thatit 
is also common to make that portion Of the 
section through whigh the Smoke-fues are 
formed of less thicknessthanthe edges ofthe 
Section. My sections difer from previous 
constructionsin having two sets of flue-pas 
sages above the fire-arch,(which extends transverselybetweenthewater-legsabovethe 
fire-box,)with means,as the horizontal par 
tition-plates a,to confine the gases tO the 
1ower passages in their forward mOVement. 
Bythis construction all the sections in the 
boiler may be made from the Same pattern 
and the partition-plates maybe made tOprO 
duce a direCt and return movement of the 
gases,asindicated bythe arrows in Fig.6. 

I am aware that horizOntal Water-bars haVe 
been used Over the fire-box tOform the CrOWn 
of the fire-box and absOrb the radiant heat, 
but I am not aware that the bottOm Of the 
ash-box has ever been formed of horizontal 
water-bars connecting the lower ends of the 
water-legs,such water-legs being extended 
belowthe level of thegrateforthat purp0se. 
By this construction,and especially where 
the return water-pipe h isconnected With the 
middle of the horizontal bars F,the fluidis 
distributed most efectively to every portion 
Of the boiler and the heat radiated tOWard 
the Sides and bottom of the ash-box fully 
utilizedinwarmingthewater beforeitenters 
the b0dy of the section. 
Having thusset forth the nature of the in 

Vention,What I Claim herein i8? 
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a series of flat vertical sections,each having 
Water-legs With fire-b0xandash-boxbetween the Same,and the lowerendsofthewater-legs 
connected bya horizontal water-bar forming 
a flat bottomfortheash-box,the body ofeach 
Section above the fire-box being of lessthick 
ness than theedgesofthesection,andhaving 
two Series offlue-passagesextendingthrough 
the Same,One above the other,a return-flue 
box COVering both Series of passages at the 
front of the boiler,means for deflecting the 
Smoke through the lower Series of passages 
into Such flue-box and thenceinto the upper 
Series of paSSages,a Smoke-b0xcoveringboth 
SeriesOf paSSagesatthe rearOfthe boilerwith 
a damper adapted to Closetheoutletfromthe 
lower Series,the top of each Section and the 
water-baratthe bottom of eachsection being providedatthe middlewithan upwardly-pro jectingwater-chamber,Couplings connecting 
Such Water-Chambers in a COntinuOus line to 
form Central Steam and Water passages Com 
mon tO all the Sections,and steam andwater 
pipes h h',Connected respectively with such 
central paSSages,as and forthe purpose set forth. 

11. Asteam Orhot-Waterb0iler Comprising 
a series offlat vertical sections,each having 
Water-legs With fire-b0x andash-boxbetween 
thesame,aldthelower endsofthe water-legs 
connected by a horizontalwater-barforming 
aflat bottom for theash-box,the bodyofeaeh 
Section above the fire-boxbeingof lessthick 
nessthan the edges ofthesection,and having 
two series offlue-passages extended through 
the Same,One abOVe the Other,withinterme 
diate partition-plates inserted between the 
Sections,the top of each Section and the said 
water-barbeing providedat the middle upon 
Opposite Sideswithcouplingsadapted toform 
a Water conneotion,a grate Supported upon 
the Water-legs overthe fire-b0x,afrontplate 
haVing ash-door,fuel-door,anda return-flue boxCOVeringboth Seriesof passageswith door 
for Cleaning Out Said paSSages,and a back 
plate ClOsing the fire-box and ash-box and 
provided with a Smoke-box covering both se riesofpassages,andhavingadamperadapted 
to close the outlet from the lower series,the 
whole arranged and operated substantially 
as herein Set forth. 

12. In asteamorhot-Water boiler,aflatver 
tical Section having Water-legs with fire-box 
and ash-bOX betWeenthe Same,and the lower 
ends of the water-legs connected by a hori 
Zontalwater-bar,thebody ofthesectionabove 
the fire-b0x being of less thickness than the 
edges ofthe Section,and havingtwo series of 
flue-paSSagesextended throughthe Same,one 
above the Other,and Coupling-Sockets upon 
Opp0site faces of the Section at the middleof 
the top and bottom,Substantially as herein 
Set forth. 

13. Inasteam Orhot-Water boiler,aflatver 
tical Section having Water-legs with fire-box 
and ash-box betWeenthe Same,andthelower 
ends of the Water-legs Connected by a hori 
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zontalwater-bar,theb0dyofthesectionab0ve 
the fire-box being of less thiekness than the 
edges of the Section,andhavingtwoseriesof flue-passagesextendedthroughthesame,One 
above the other,and the margin Of the See 
tion being provided witharibt0separatethe 
sections when united,to expose their adja 
cent facesto the heated gases,Sub8tantially 
as herein Set forth. 
14,In asteam Orhot-Waterboiler,aflatVer tical section having water-legs with fire-b0x 

andash-box betweenthesame,and thelower 
ends of the water-legs eonnected by a hori 
Zontal Water-bar,the body of the Section abovethefire-boxbeing oflessthicknessthan 
the edges of the Section,and having two se 
ries of flue-passages extended through the 
same,One above the Other,and the Water-leg 
below the level of the grate having the full 
thiekness of the Section and above SIChleVel 
being made of less thickness and provided 
with a marginal rib at the edge,and the Seo 
tion having coupling-sockets upOn Opp0site 
faces of the Section at the middle of the tOp 
and bottom,Substantiallyas herein Set forth. 

15. Inasteam orhot-Water boiler,aflatVer 
tical section having water-legs with fire-box 
and ash-box between the Same,the body of 
eaGh Section above the fre-box having flue 
passages.extended through the Same COup 
ling-socket8 upon Opposite faces of the SeC 
tion at the middle of the top,andthe interior 
0f the Section between the top of the pas 
sages and such Coupling-S0ckets being pro 
vided with a deflecting-plate,as and for the 
purpose set forth. 

16. Inasteamorhot-Waterboiler,aflat Ver tical section havingwater-legs with fire-b0x 
and ash-box between the Same,the bOdy Of 
each section above the fire-b0x haVing flue 
passages extended through the Same,COup 
ling-sockets upon opposite faces Of the SeC 
tion at the middle of thetop,and the interior 
of the section between the top of the paS 
sages and such Coupling-Sockets being pro 
vided with a deflecting-plate inclined up 
wardlytoward each end from the middle of 
the section,as and for the purpOSe Set forth. 

17. Inasteam orhot-Waterboiler,aflat Ver 
tical section having water-legs with fire-b0x 
and ash-box between the Same,the body Of 
each section above the fire-box being of leSS 
thickness than the top and Sides of the See 
tion,and having flue-passage8 extended throughsuchbody,coupling-socketsupQnop 
positefaces of the Section at the middle of 
the top,and the interior of the section be 
tween the top of the paSSages and SuCh COup 1ing-sockets beingprovided withadeflecting 
plate,substantialy as Set forth. - 

18. Asteam or hot-waterboilerComprising 
a Series offlat vertical Sections,eaCh haVing 
water-legswithfire-box andash-box betWeen 
the same,and the lower ends of the Water 
1egs connected bya horizontalwater-bar,the body of eachsection above the fire-b0xbeing 
of lessthicknessthan the edges of the Section 
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and having a Series of Vertical slots forming 
flue-paSSage8 thrOugh the Sections,with 
means for dividing Such Slots transversely, 
and for closing the adjacent space between 

; the b0dies 0fthe sectionst0 form direot and 
returnflues,8ubstantialyas hereinsetforth. 

19. Asteam orhot-water boiler comprising 
a series of flat Vertical Sections,each having 
water-legswithfire-box andash-boxbetween 
the Same,and the lower ends of the Water 
legs Connected by a horizontalwater-bar,the 
body of eachsection above thefire-box being 
of lessthicknessthanthe edges ofthesection 
and having a Series of vertical slots form 
ing flue-paSSages throughthe sections,with 
means for dividing such slots transversely, 

and Glosing the adjacent space between the 
bodies of the Sections to form direct and re 
turn flues,and each Section being provided 
at the middle above the tops of such flues 
with Coupling-SOGkets upon Opposite faces, 
and With a deflecting-plate arranged within 
the section below such.8Ockets and inClined 
upwardly toward eachend from the middle ofthesection,as andforthepurposesetforth. 
Intestimonywhere0f I have hereunto set 

my handin the presence of two Subscribing 
JOSEPH J. BLACKMORE. WitneSSe8. 

Witnesses: 
ELBERT O. HASKIN8, 
THOMAS S. CRANE. 
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