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;-"TO ALL WHOM IT Y[AY CON GDRN o _
" Be it known that I, Joserr Hanuison, Jr., of Phlladelphm Pennsylmma have inv ented certain Impmve-
ments in Steam-Boﬂms, and I do hereby declare the following to ‘be: a full, clear, and exact doscuptlon of

*the same. o | | | : - |
. My invention relates to 1mprovcmcnts in the stea.m boiler {'or wlnch Lietters Patent wers gmnted to me

“on the 4th day of October, 1859, and my improvements consist— - |

- TFirstly, in the application, to the said boiler, of compensating units, by “‘th].l other unxts, of which the
boiler is composed, are relieved from undue strains and consequent liability to become fractured. NIy invention
'=has also for its object the ready removal and replacmg of any of the unitsin the boiler. . L

- Secondly, my invention consists in combining plain wrought or cast-iron. pipes. with the cast- iron units,
as descrlbed hereafter, so as to reduce the boiler-in weight, mthm}t any decrease of stcum-spuce ‘

In order to enable others skilled in'the art to’ maLb and use my-invention, I will now proceed to describe.
- the manner- of carrying the same into cffect, refererice’ being had to the- mccampunymw drawmg, wwhich forms
o3 part of this smmﬁcat:om and in which— | o - - '

- Figures 1, & 2, 3, 4, 5, and 6 represent sections of my patented. steam-bmlel, mth the 1mprovements

Tigure 7, a diagram, illustrating one of the usual plans heretofore adopted of aua,ncrmg the units, and

I‘lgure R, Diawmg No. 2,-a section of part of fig. 6, drawn to an. enlarged scale. . .

- Prior to'the present improvements, 1t has’ been tho practice to construct my patented bmler by uttmg and
~ securing together what I have termed, in my aforesaid patent, units of construction, cach unit consisting of
- hollow! globes or spheres, united.by curved necks, single spheres being occasionally used, but two or more being
aenerally cast together so as to form onc unit. A numbm of these units have been heretofore so a,rra,nged and
connected together by internal bolts as to form a’ section, of any desned length or breadth, and ‘any de=1red
" number of these sections, unitell at the top by connecting steam-pipes, constitute the boiler.  ~, -

. A section, such as it has been my practice, among cthm plans, to construct prior to my pr esent 1mpr0ve-.-
. ments, is illastrated in fig. t, on reference fo which it mll be observed that some units of construction consist
of four hollow spheres cast in one piece, others being composed of two spheres only, cast together, the latter
~ units being arranged between- ‘the former, and ordinary rebated joints being used.. When the whole of the units .
have lLeen secured together by internal bolts, indicated by dotted lines, the section may be consldeled equiva-
lent to-one. m_]m,rrte-.l mass of cast iron. | |

As one portion of each section of the boileris frequently SubJGCtG{I to a greater heat than otherf portions,
an unequal ¢xpansion takes plaﬂe, which subjects some of the units to undue strains, and, in some instances, to.
fracture at the necks. - For instance, in fiz. 7, if the two vertical rows of spheres, A, are subjected to a greater
heat than the similar rows B, the expansion of the povtion A will exceed that of the portion B, and, conse-
'qucntly', the neeks of those units which have four spheres will be subjected to unaue strajns. S

My invention obviates this evil in a manner which I will now proceed to describe.
| Tho scetion illustrated in fig. 1 consists of one unit, A, composed of four hollow sphezes, cast in one piece,

- the remaining uunits, 5556 0 9, chi ddd, and e, consisting cach of two spheres; in other words, two legs——one
~composed of the units b, and the other of the units cZ——-—.:ue connected to the upper unit A, and connected torrethel

~at the bottom by the'unit e. |
© Al the units of the section are connected togesher by plain rebated joints.
- It will be observed that the necI{ of the unit ¢ is much longer than that of the other units, and, conscquently,

that it must have more clasticity, so that, if ouc leg of the scetion composed of the units expands, through
excess of heat, more than the lez composed of the units d, the former leg can expand independently of the
latter, owing to the Sllﬂ'ht e]astlmty of the neck of the unit ¢, which I hwe, therefore, termed the compensating .
unit, as a protection of the other units from undue strains. I prefer, however, to make the joints, ¢ o, of this
unit ¢, where one portion 1s connected to one leg of the sectlon, and the other to the other leg of the same, in
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the manner 1llustrated at m, fig, 3, a rounded exterior of o portion of one unit being adepted to the concave
interior edge of another. unit; in other words, the joints z = arc ball-and-socket Jemts, which will permit the
frec and m(lependent contraction and eepensmn of the two legs. |

It will be evident, on examining the figs. 2, 3, 4, and 5, that the compensating unit may be applied to
~ sections composed of units arranged in a manner differing from that shown in fig. 1, or to a section having
“some units composed of spheres and others of plain cy]mdneel tubes, for, when a. llf-"hfj boiler is required, I
frequently use plain tabes with the units, as shown in ﬁﬂ‘e 2, 8, and 5, a cembmetmn which ferms anethell
featurc of my invention. |

What I have termed the legs of the section may be connected together by a short compensating unlt, ey
as shown in figs. 6 and 8. In the latter figure, rings, D, intervene between the compensating unit ¢’ and the
units & and d, the union of the rings with the units  and d being by & plain rcbated joint, %, while the union -
of the eempeneetmg unit and the ring is with a joint capable of yleldmg, or 2 ball-end-secket Jemt 28 deserlbed
above. | |

~ These rings are not indispensable, but are used as convenient expedlents in fitting up the boiler. .

Independently of the advantages presented by the compensating units, as a medlum for presenting the evil
results of variable expansion, it possesses the further advantage of permitting the ready removal and replacing
of those units which are nearest to the fire, and, consequently, are most likely to require renewal occasionally,

- without disturbing the entire section. Thus, in fig. 8, should it become neeessary ‘to remove the section d, aH
~ “that is necessary is to withdraw the bolt 4, turn the compensating unit ¢' on one side, while it is still attached
to the other portion of the section by the bolt'?’, and, after the section d has been removed and a new one
- adjusted-in its place, the compensating unit may be returned to its original ‘position and secured by the bolt 4.
- It is only the lower pertlen of the sections, or those exposed to the direct action of the fire, which are most

liable to variable expansion and contraction ; hence, the upper parts of each section, that is, the portion devoted
~to steam-space, may consist -of two sections, E I, fig. 4, each section ‘being cast in one p1ece, or even three
such npper sections may be used. ~

I have found, by repeated tests; that when a light boiler is required, plem cast-iron pzpes or - Iep -welded
tubes may be used, with good results, in combination with the cast units. When this plan is adopted, I take
“care that the plain pipes are so errenged as to be more exposed to the fire, and below the water-line, and thus
act as generators, while the upper cast-iron units, enclosing more space, serve as reservoirs for the steam.
©  Bections, consisting of cast-iron units, combined with plain pipes, are illustrated- in figs. 2, 8, and: 5, in

- Wthh figures the diagonal hnes, a_r:*' z/! represent the water-lines, as the eectiens, when ﬁtted to thelr pla.ees, are
~edJusted in an inclined position.. | | B

I claim as my invention, and desire to secure by Letters Patent— |
1 Oempensetmg units e, combined substantially in the manner and for the pur pese deserlbed with a steam-.
boiler constructed in accordance with, that described in the patent granted to me, October 4, 1859.
2. The combination of pla.ln cast or Wreught iron pipes mth the cast-iron units, in the manner and for the
- purpose specified. | -

In tesmmeny whereof, Lhave ezgned my name to this speelﬁeetlen in the presence of twe eubeerlbmg witnesses.

JOSEPH HARRISON Jr.
W1tnesses.

H. Howsox,
Hanrpy SWTH
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