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This invention relates to improvements in stay 
bolted Water Wall construction, for fireboxes and 

.. it , consistS: of the matters hereinafter described 
and more particularly pointed out in the append 

5 · ed claims....... ~ 
The Water". Walls. With . Which my . invention is 

more particularly concerned, are of the kind haw 
ing. Spaced '''. Sheets connected" by stayboltS, With 
either ; Ome". Or bOth . Sheets expOSed to the action 
of the flameS or products of combustion in a fire 
box. ''. The first mentioned kind of : water wall is 
best exemplified by the . Water legs of a firebox. '' 
In the conWerational "W?ter leg hawing the Ordinary 
StayboltS, it is.the practice to form aligned open 
ingSin the inner aind outer Sheets and then thread 
Said openings.'' ". Thereafter the ends of the Stay 
bolt are . ScreWed into said openings and" are riW 
eted or otherwise upset to form the heads thereon. 
* It is apparent that the holding power of the 
staybolts is dependerat, upon the number of threads 
the ends of the bolt engage in both sheets, in con 
nection of courSe, With the formation of the upSet 
|headS, '' .. Tn'the ordinary Side "| Water Wall, the in 

.. side Sheet is of Such thickimeSS as to provide about 
four threads' for': engagement, by the - associated 
Stayboltehd." This length of thread is quite short 
So that leakS easily dewelop. ''. Also, the upSet head 
of the bolt is spread into an area.larger than the 
bolt diameter and projects beyond the plane of 
the inner or fireside face of the sheet. " The head 
is thus directly: exposed to the flames and to the 
rapidly mowing products of combustion, cinders, 
etc. . The result is that the head curls up, is worn 

` aWay, . or'' burns of , and inwariably ? leakage · de 
85 welops:"Because of these knoWm conditions, Safety 

requires frequent inSpections and reheWalS Which 
are:not only". costly but increase lay-up time. 

· · ·? One of:the objects of the present invention is 
' to prowide an improwed construction for at least 

40 || one of the sheets of the Water Wall Whereby the 
holes, therein for the aSSociated staybolt end, haS 
a, greater holding power, made possible by the 
provision of a greater mumber of threads for en 
gagement by the Said Staybolt end. · · · · · · · · 
'Another', object of the invention is to prOWide 

a sheet, construction wherein the threads for the 
?ssociated end of the staybolt are formed in metal 
previously embodied in the : face of the Sheet in 
stead of inside metal aS proWided by a punched 
or drilled hole. Thus not only is a, better thread 
possible, due to the finer grain of the metal in 
which it;" is formed but a longer thread portion 
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' is also poSSible. . . . . . . . ? 
· · ~~~~ 'urther object of the invention is to provide 

| P? a" sheet for this purpose, formed on the Water 

(Cl. 85-15) 
Side With an annular flange or neck preferably 
integral with the Sheet, itself, and Which fiange 
is internally, threaded throughout its length for 
a, lOhger threaded engagement by ara - associated 
Staybolt .. end, the Said fdange on the fireside of 
the Sheet, 'forming a pocket or recess: into which 
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the bolt end head is Sunk so that, less of the head " 
is .. expOSed to the fire; so that; it is remowed" from 
the path of the products of combustion, cinders, 
etc., and . So that the possibility of , a, .. curling , or 
burning off of the head' or a premature Wearing 
away thereof is avoided. · ~ ~ 
Another object, of the invention is to provide 

a, Water Wall - Sheet. " wherein the fiat;"| Surface of 
the Sheet, on the fire side thereof is.materially re 
duced and giWes a, Sheet Structure that better ab 
SOrbs expansion and . contraction, and thus pre 
WentS Sheet, cracking. ? ' - 

Still another object of the inWentiora is to pro-- 
wide a Water Wall sheet and staybolt Structure. ? 
Which reduces: leakage to a minimum and makes 
the holding pOWer of the bolts more uniform in 
relation to the Spaced. Sheets forming the Wall. 
The abowe mentioned objects of the invention, 

as "Well as others, t0gether With the SeWeral ad 
Wantages thereof, Will"1more fully appear as I p1'O- 
ceed with ºrmy Specification. . '' | ? 
In the drawing: ? 
H'ig. 1 indicates a transwerSe . Wertical Sectiormal 

wiew through a portiora of a staybolted Water wall 
Such as the Side Water leg. of a "firebOX, illustrat 
ing the '' inWention" as applied to that. Sheet ..Only 
to be subjected" to the action” of the fia.mes , in 
the firebox. ? 

Fig. 2 is a WieW Similar to Hig.', 1, Sh0Wing the 
inveration as applied to both SheetS ? of the Water 
wall when both sheets thereof ' are to be sub 
jected to the action of the flames in the firebox. : 

Fig. 3 is a, wertical Sectional WieW. through a die 
block, illustrating the manner.' of positioning a 
sheet, thereon and previous to Operating ? thereOn 
by a, coacting pin to form." the imprOWed Sheet) 
Structure. 

Fig., 4 is a wiew Similar to Hig. 8, after the pin 
has been mowed toward the die tO" force Or diS 
place a part of the Sheet into the die block Open 
ing and has coacted therewith in forming the im 
prowed. Sheet Structure. ~ 

Fig., 5 : is "" an enlarged · detail Sectional wieW 
through one of the staybolt holeS in one of the 
sheets forming the improwed Water Wall and 
Which will be more fully referred to later. 
· ·Referring now in detail to that embodiment of 

· the accompanying drawing: * · · · · · · 
5 and 6 indicate respectively, the inside and 
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2 
outside sheets of a Water wall, arranged With 
a, water Space if between them. A Water wall erm 
bodying Such SheetS is Well, exemplified by the 
Side Water leg of a l0comotiWe boiler. 8 indi-- 
cates the staybolt hawing threaded endS 9 and lf; 
respectiWely, ScreWed into aSSociated holes in 
Said Sheet.S. 
In the case of the Outside sheet, 6), I provide 

a, threaded Opening { { to receive the threaded 
end it of the bolt. On the Water Side 0f the inner 
Sheet 5, I prowide an inWardly extending a1anular 
fiange !2 that defines a threaded Opening {3 0f 
an aXial length greater than the thickneSS of the 
sheet. As will be best noted from Fig. 5 the outer 
end of Said threaded opening is Spaced inWardly 
from the plane of the outer or fireside face of 
the sheet 5 and merges thereirato by rounded Or 
currwed corner portionS l4 of generouS diameter, 
thus forming a, StaybOlt, head receiving ireceSS Or 
pocket !5 on the fireSide of Said Sheet. The am 
nular fiange 2 has a. Sectional thickneSS leSS 
than that of the Sheet 5 and itS outer Surface 
merges into the Water side of the Sheet, by a 
rounded inside corner {6. ~ 
The annular fiange !2 is preferably formed by 

upSetting an integral · part of the Sheet, itSelf 
and this may be carried out by meanS of a c0act 
ing die block and pin best, ShoWn in FigS. 3 and 4. 
Tn said figures, . df - indicates – the die block and 
i8 indicates the coacting pin. The die block is 
pro wided . With a Sheet, engageable Shoulder #9 
and in Said block is prOwided an opening 2] of 
a, diarameter approximating the outside diameter Of 
the annular fiange 2. The Operhing 2 merges 
by a rounded corraer 2 into the top Surface Of 
the shoulder 3 and this rouraded, CO1rrheir': ha.S a, 
croSS Sectional cur'we Substantially the Same aS 
the rouraded inside corner { 6 before mentioned. 
The pin l8 has a cylindrical body 22 of Sub 

stantially the diameter of the Sheet opening l3 
and on the rOu;nded bottom of Said body is an 
axial pilot 23. In Operating upon the Sheet $3 
to form the flange !2, an Opening ?é is formed 
in the Sheet, of a diameter Snugly to receive the 
pilot. 
The Sheet 5 is disposed upon the shoulder !9 

With the hole 24 dispOSed axially of the opening 
20 in the die block. An initial relative movement; 
of the die block and pin t0Ward each other, causeS 
the pilot 23 to enter the hole 24. Further rela 
tive mowement of the die block and pin toWard 
each other causes the pin gradually to force or 
upset the metal of the Sheet; i into the top end 
of the opening 20. In this further relative mowe 
ment, the metal about Said hole 24 is displaced 
not, only doWnWardly but also laterally outWard. 
in fact, that metal which defined the hole 24 noW 
forms the end of the Shoulder 2 and that part 
of the top Surface of the Sheet, about the hole 24, 
forms the Surface defining the hole i3 and the 
rounded corner fé of the pocket f5. By displac 
ing this Surface metal aS described, a, better imetal 
Structure is pr0wided in Which to form the threads 
of the hole f$ So that a, stronger and Smoother' 
Surfaced thread result.S. 

In said further relative mOwement between the 
die block and pin, the hole f3 will take the dian 
eter of the pin body and the corner 8 of the die 
block will form Said inside corner { $ While thg 
corner 4 Will resuit from the dra,W produced in 
displacing the metal of the Sheet. 

It is to be noted from Fig. 5, that the hole 
|l3 as formed has an axial length greater than 
the thickneSS of the Sheet. Where the Sheet, used 
is %’’ and with a hole hawing 12 threads to 
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the inch, only about, four threads are poSSible. 
Due to the formation of the hole f3, haWing a, 
length greater than the thickneSS of the sheet; 
as before mentioned, Sewen threads are possible 
and thuS a, greater holding poWer is prowided be 
tween the said Sheet, and aSSociated Staybolt; end. 

After the staybolt has been positioned with its 
ends 9 and [6] engaged in the threaded OpehingS 
f3 arnd if respectively, they are riveted ower or 
upSet, to form the heads $d and [[ld, reSpectiWely 
on Said ends. In the case of the Sheet, 6, the 
|head {{d is dispOSed on the outer Surface thereof 
and projects into a, plane beyond the Same. In 
the case of the head 9d, the Same is disposed 
entirely Within the recess l56 So that, no part 
thereof projects beyond the Outer or fireSide face 
of the Sheet, i. Thus the flames and rapidly 
mowing particles in the productS of combustion 
cannot contact or engage the head 9d. Hence 
the head is Substantially protected against; Such 
action as ordinarily tends to curl up or burn it; 
off · Since the full head remainS Substantially 
intact one of the prime factorS causing leakage 
is remOwed. 

It is to be pointed out, that the annular fiange 
['2 tapers in Sectional thickneSS towards itS Outer 
end. With Such a construction, the Water in the 
Space T absorbs more heat unitS from the aSSO 
ciated end of the bolt and this tends to aid 
further in prewenting damage to the bolt end. 

In certain water wall constructions, both SheetS 
are exposed to the action of the flameS in a, 
firebox. Under Such conditions, each Sheet will 
be provided on its Water side With annular fiangeS 
Sirnilar to those before described for the aSSO 
ciated Staybolts. In Fig. 2 I haVe ShOWn Such 
a, water Wall where each sheet, 5d-6d is prOWided 
on its inner or Water Side With an annular fiange 
2d similar to the fiange l2. With Such a con 

struction, each head 9d-l0d. Of the bolt is Set 
back in a recess Ibid. Whereby they are protected 
against any damaging action by the flameS. 

It is apparent from the abowe that by means of 
the foregoing construction, a stronger connection 
is provided for the staybolt ends and the tend 
eracy toward burning off the Staybolt headS is 
reduced tO a minimum. 
This eliminates leakage and increases the safe 

ty factor. Another adWantage of the present con 
Struction is that the flat Surface of the SheetS 
on the fireSide thereof is of reduced area, be 
tween . Staybolt.S. Hence the construction de 
Scribed better absorbs expansion and contraction 
of the sheets under temperature changes So that 
sheet cracking is materially reduced. As the con 
Struction described is much Stronger than those 
1hoW. used, it is poSSible and practical to reduce 
the number of stayboltS in a Water Wall or use 
thinner Sheets in the Water Wall Without a, Sacri 
1ice in the margin. Of Safety. 
While in describing the invention, I have re 

ferred in detail to , the form, arrangement and 
construction of the partS thereof, as well as to 
One manner in Which certain partS are formed, 
the Same is to be considered only in an illustra 
tiWe SenSe So that I do not Wish to be limited 
thereto except as may be Specifically set forth in 
the appended claims. 

I claim as my . inWention: 
1. A Water Wall · embodying therein metallic 

SheetS hawing a Water Space therebetween, an 
annular flarnge on the Water side of one of said 
SheetS and defining a, threaded opening in said 
Sheet, Said flange hawing inner and outer sur 
faceS formed. On a radius centered within the 
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WaterSide ? of Said one of . - Said . Sheets without 
causing ' the curwe of the fiange .. to extend be 
yOnd the normal plane of the fireside of the ~ 
Sheet ahd without creating a, receSS * from the 
normal plane of the Waterside of said Sheet, the 
other . Sheet hawing a threaded opening substan 
tially in line , thereWith, and , a , staybolt : ha.wing 
itS ends operatiWely threaded into Said openings. 

2. . A : "Water Wall embodying therein " metallic 
SheetS ha.wing a, . Water Space - therebetWeen, an 
annular flange ? on the . Water Side . of one of : Said 
Sheets and , defining a threaded opening ? therein 
that. terminates in a flared recess on the fireside 
of the said . Sheet, said fla.nge hawing inner ' and 
outer Surfaces formed on a radius centered With-- 
in the WaterSide of Said one of said sheets . With-- 
out , causing the = curWe of , the flange ? to extend 
beyond the normal , plane of the fireSide of the 
sheet , and Without; .. creating a receSS || from the 
normal plarae of the WaterSide of Said, sheet, . 
there being a, threaded "opening , in the other 
Sheet, Substantially in line With the first men 
tioned '' .. opening, ' ' a Staybolt hawing , itS * ends 
threaded in Said openingS, and .a, head on one of 
Said staybolt .. ends engaged'.' in Said , recess ... and 
Spaced inWardly. from the · · fireSide of the aSSo 
ciated Sheet. ~ 

3. In combination with the metallic sheet of 
a, Water Wall, an annular fdange on one · Side 
thereof defining a, threaded. hole ' therein which 
opens into a flared recess on the other Side of 
the . Sheet, Said flange haWing inner ' and outer 
Surfaces ~ forrned ? On a, "" radius Centered within 
the WaterSide .. of the . Sheet, . Without causing '.' the 
curve of ' the fiange to extend · beyond the nor- " 

| mal plane of the fireside of the . Sheet ahd with 
out , creating a receSS from the normal plane of 
the Waterside of Said · Sheet. 

4. Tn combination with the metallic Sheet of 
a, Water "Wall, ... an annular fdange on · one side 
thereof defining , a : threaded hole therein . Which 

opens into a flared recess on the other · Side of 
the . Sheet, Said fiange hawing inner and outer 
Surfaces formed on a radius. centered within , the 
WaterSide of the sheet Without causing the curve 
of the flange to extend beyond the raormal plane 
of the fireSide of the sheet, and without creating 
a, receSS from the normal plane of the Waterside = 
of Said . Sheet, Sa.id | flange at its free end being 
of : a, Sectional thickness less than , that of the 
Sheet. 

5. In combination with the metailic Sheet of 
a, . Water || Wall, an .. anraular fiange on one side 
thereOf · def?rating a, threaded hole therein . Which 
Opens into a, flared recess ora the ? other side of 
the Sheet, Said fiange haWing inner and Outer 
Surfaces formed on a radius centered Within the 
waterSide of the Sheet, without causing the curwe 
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of the fiange to extend beyond the normal plane 
of the fireside of the Sheet, and , without, creating 
a, recess from the norrmal plane of the Waterside 20 
of said . Sheet, said threaded opening · being of . 
arm': 'axial length * greater than : the · thickness of 
Said Sheet, and the free end of Said flange being 
of a Sectional , thickness less than ' ' that — of the 
Sheet. · · · ~^ ? ~ 

6. . A Water Wall embodying '.' therein. metallic 
sheets hawing a, water Space therebetween, an 
annular flange on the Water side of one of said 
Sheets and defining an "", opening therein, Said 
flange .. ha.wing inner': ' and outer Surfaces formed 
On a, radius centered within the . Waterside of 
Said one of Said sheets Without causing the curWe 
of the flange to extend beyond the normal plane 
of the .fireside of the sheet, and without creating 
a, recess from the normal plane of the WaterSide 
of said Sheet, the 0ther? Sheet ha.wing ... an open 
ing " Substantially. in line thereWith, and a stay 
bott, having its ends operatively engaged in Said 
Openings, the head ora at least. One end being 
positioned in a, 1receSS. 

ROBERT A CUTBHERISON. 
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