w

25%¢ eZ5-SF el 7.

& 4
-

Secttons! Sean Lol

A B Lt

H.ll.l.l..l-. .-.I.I..l-l - . el e - L - -— -— — — —— - . — — — e m— - wp— o T S —— L R N . T Rp— -
. L]

st (G| LRI R R T 1o EE R Of - ===

)
b o ol - — e el - W T W A sy = a5 A ] —lr - - =l F A - e o oy o PR B b = ey MewmoW & IIIII.I.I.._I-._I..-!.II.".-..I.I-._J — w
] .

Y e ek o g ————— el e et B ol o A (R — -— . s =mfjas ka dallrb— w— —— L R L] [y—" —_—TE WA WA o oam s o E w V)
' .

a

fa— I-I.I...I.Il Al p— I]._“Iﬂ..ll. l_._ll_lll..-lll._lul.____# —a—

el - ol ol o ¥

[llenfed /50,7855,

- N.PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D..C.

w

t
]
I
|
T el i, i e e B A T Hh_——f—l-..r;-*_- e "Hine " ™
- . .
. - .

Tt

—-— ) e EE— — —————  EE—— . — W— — —— = —— — | gy - =3 — — —— — — — ey L —

L
)
o s
e e e ey = —
'
r
e — L 1T T T —

_'r-—“'h
I

' .
a
- - - . -
. - . -
d . . .
- . a H !
A— ' - il e— — — — e ol —— — — "l L " 3 bl I ——
. - . -
'

s~
i
|
. e T " = T " 1} ekt e g e e e o L ek s k= e
-

-




P L S eem! Lt
. : 2
=
. e
1 n Tt bt

Gfkects-Sheet d. '

L Lalle,
Sectnnal St Boiler

" 4

VA

~/

Lulenied ey, /1855

e | — -
—

| A .
. . . . . .
mm P P T B YEE LTl S S e OT W e, e N, N N i

A e R e, == mme T T AT

b%....

N. PETERS,* PHOTQ-LITHOGRAPHER, WASHINGTON, D, C:




‘malleableiron.

“valve.
“will be described hereinafter.
Jower ends of the coil coming through the wa-:
ter-jacket and connecting with the pumps of
the pumping-engine G G, whichare madeinthe:
form of a force-pump.". These pumps receive’
their water from an open vessel H, which ves-:
“sel is supplied with water from the reservoir:
The pipe and cock: I, over
~ the vessel, are used to regulate the- quantlty:

of water as'it goes: into the pumps.
pumps are werked by the oscillating cylmder:'
~J, which is geared to a large cog-wheel K, in
which-is 1nbe1teda,wrlet or era,nk pinlT which!

- answer.

ALEXANDER B. LATTA, OF CINCINNATI, OHIO.

' Speelﬁcatlenformmg p'a;ﬁ;"i"af’ Letters Paféﬁt No, m._-.es-g, dated* April 10, 1855.

" To all whom it ma&y concerih:

Be it known that'I; ALEXANDER B. LATTA |
~ of Cincinnati, in the county of H&mllton and“-
- State of Oth have'invented a new and use-’

ful Improvement which I denomindte an In-

- stantaneous Tubular Stean-Generator, which
- is deseubed as followe, referenee bemg hadi"

pa,rt of thle speelﬁcatlen

Figure 3 is ground plan, A A A A rep1 esent-
| 1ng 1he coil or continuous plpe, showing the’
- manner in which it is formed.
~or crooked pipes B B at each end are cast of
“Thestraight pipe is wrought-
It will be seen'§
The
ends C C turn down and conneet 1mmed1&tely’ r.
- with the upper part of the water-jacket,:

‘whichis the steam-chamber.

E is the box or water-jacket, which"
' F are the:

iron, similar to gas-tubes
there is two separate coils-in: this plan.:

for that purpose..
These:

connects. with the lever M, which: passesf
through the pump’s plunn'er bemo* ‘attached:
to a'stationary point below it and gives motion’

 to said plungers or pistons of pumps G G, by
~ which means said pumps are operated. "The
lever M is so arranged as o disconnect with:

| the engine at pleasure, and to.enable-the-en-
. gineer to work the pumps by hand, which-ob-
: Jeet will hereinafter be described. No pecu-
liar kind of pumping-engine 18’ necessary: to
 supply this boiler; but it i$ necessary to have:
‘the pumps so erranﬂ'ed as to take their water
from an open veseel so as to enable: the en-
‘gineer to see the water asit isgoingin. Any:
“arrangement that would give: motlen to some!

meehamcal device that Would enable the en-

 gineer to determine the qua,ntlty as well as:
“the fact that the water was going in would |
Just where:the coil turns- into. the'

- The U-bands-f

Pisthesafety-

g water-J acket or. steam-cha,mber there aregage~ | W&ter Jacket

verted into steam.
turn.in the coil, so as to catch the water if
“any should pass.
projection on the top side, through - which
there is'a bolt passed and screwed into the
g | water-jacket.

‘¢ocks N N i inserted, by whleh the engineer as-
‘certains whether or not the water is all con-
These are located at the

The U-bands B B have a

By this means the coill is se-
cured in its place, each separately. This is

important to secure the coil, so asnotto allow

it to move, at the same tlme to have such
fa,stenmﬂ‘s as will not burn off from excessive

‘heaft. The projection, being on the topside, 18
protected from the fire, and being cast to the
bands it cannot ﬂ'et any hotter than the coil

itself. |
Fig. 4 repreeente a view of the back side of

the boiler, showing the fire-box with the wa-
ter-j a,cket broken oﬂf so asthe end of the coil
‘may be seen, showmg the ends of the U-bands
.as'they are elte1 nately connected. 1t will be
seen. that these coils are divided all the way.
up the center. |
there is a large quantity of steam to be gen-

.erated in one boiler..
‘poseof shortening the length of coil, which is
desirable to sueh dwerswy of turns through
which the steam has to pass, which makes the |
:friction very great..
-inside as they ascend. This is nothing new,
-as it has been done before.
‘mnodes of forming coils will answer a good
‘purpose if combined with a water-jacket. In
.operatingonthispr melple, as has beenshown,

‘I find the best way of forming coils is to
.commence with one coil in the bottom, and
‘after ascending some little distance then di-
-videinto two,then ascend a little farther, and
.then subdivide into four, and soon, keep sub-
“dividing, using the same size of pipe all the
way.
'-r:a,dmlt the quantity of water desired to be
‘generated. By this means the coil at the bot-
-tom or nearest the fire is kept full of water.

It will be seen by this dividing prineciple that
“the greatest increase of capacity, the shortest
:?dleta,nce, the smallest pipe, and the least fric-.
‘tion is arrived at.
able in this kind of boilers;but not confining
‘myself to any peculiar form of coil I proceed

This I sometimes .do when

It is done for.the pur-

These coils areincreased

‘Any of the usual

The: pipe should be no larger than will

These are all very desir-

to describe the other parts of the boiler.
Fig. 2 is a side elevation of the external or
The recess. at A 1s Where it




- steam-room.

- rests on the frame-work.
inside 1s where the onter sheet comes into the
inner one, or where the steam-chamber stops.
The inside sheet runs up to the top in the fire-
engine.
~ reason: the steam-chamber is stopped before
1t reaches the top. T'he front side Ciswider
“between from A up. This is done to make
The water in this water-jacket
18 carried up to the gage-cock D. This jacket

1s a part and pOlthIl of this boiler, as it gen-

erates steam to some extent, but it is 11013 of

~any avail in the fire-engine until the engine
~ hasbeen working somelittle time. I therefore |

-use sufficient eml to generate steam enough
-without relying on the water-jacket, becauee
1t 1s not available for the first twenty min-
The water-Jacket is stay-bolted in the

utes.
usunal. way of securing flat surfaces.

- Fig: 11s a front view of water-jacket, ex-
~ter ml showing the coil coming out at the top, |

--tumm o down mto steam- ehember " Near the

~ top ale the gage-eocks N N, of which has been

spoken.
~D,outof which the steam escapeswhen an ex-
cess 1s generated. Down below the steam-
chamber are two circles or holes. E E are

 two tubes sufficiently large to allow the coil
I K to pass through the mater—;jaeket which ¢

tubes are made tlﬂ‘ht In and out, so as to al-

~ low the coil to pass through Wlthout having

- any connection with it. The smoke-pipe et
the top isbroken off, which is nearly a straight
chimney. The round rods at the bottom rep-

. resent grate-bars for the support of the fuel,

which may be of any kind. It matters not
what. 'This boiler operates without using the
~exhaust-steam. A draft is produced by plae-
ing the tubes sufficiently far apart to give the
deswed capacity to insure a draft, even in a
short length of pipe or chimney, as is used in
common leeometwes

Forlocomotives thisboiler is better adapted
than any known at present, and for land-car-
riages of every description. No man who has
operated colled boilers of any description has
heretofore brought any of them into practical
use. Allof them have been deficient in some
of the main features which are necessary to
have a successful boiler. The English, who
have had considerable experience with cmled
bollers, seem to have been desirous of keep-
ing the coil entirely full of waterallthetime.
It i 1s not possible, because the steam, as they
state, generates behind the water and blows
1t out. Thisis the case, and it is impossible
to operate a coil if it is full of water. Hence
the necessity of having some means of regu-
lating the water as it goes in, which means
must be so ar ranged as to be under the con-
trol of the engineer; also, the gage-cocks N N
at or near the topof the coil are to enable him
to determine when a sufficient quantity is go-
ing 1n and when there is a deficiency. The&e

gage-cocks at the top of the coil might be in-
serted in-two or three places along up the coil
Lhe gage-cocksin the wa-

at various points.

The weight is some object, for this i

In the center are the safety-valves

18 then ready for service.
four or five

| ing steam

: - _ 12,682

The sloping line B | ter-jackets: G G might be used to determine

‘when an excess is coming over by the water
rising in it. It would be equiva,lent to using

the gages in the coil itself, but not so certain
There have been some attemptsto
use a coil in a water-jacket by attaching the
coil at the lower end and the upper end £0 at-
tach to the steam-chamber.
water would supply the coil of its own grav-
ity, this is absurd, because it requires double
the pressure to pump water into the coil as
the pressure in the steam-chamber or water-
This renders if 1mp0551b1e tooperate

or prompt.

jacket.
to any advantage in this way.

"The mode of operatmn is as follows: In the
fire-engine or locomotive that in the water-
jacket should be up to the cocks in front.
There should be no water in the coil.. The

furnace being full of dry kindlings, sothatit

will make a qulek fire, thefireis thenlighted.

After two or three minutes the fire bums. SR

briskly, and the connection in the pump-lever

[ 1s detached. The engineer then works the
‘hand-pump by hand and injects water into the -
| coil, which has by this time become hot enough

to wenerate steam. Assoon assufficient stemn

has been cenerated to fill the steam-chambers =~

the pumping-engine is then set to work and
hand laboris no longer required.

minutes.
that it is necessary to have some arrangement

to pump by hand in order to start the engine.

If the coil were full of water, it would not gen-

erate steam enough to St&lt the dOGtOI or

pumping-engine, because steam would be gen-
erated at the bottom, or nearest the fire, which
would blow all the water above it out. Then
the coil would burn before the engine could .
be started. Itisabsolutely necessary tohave
somemeans tostartwith. The reason forstart-
ing the fire-engine without any water in the
coll 1s that it enables me to raise steam much
sooner than it would if the coil was full of
water. All the coil would have to be heated,
which would take some time. In the loeemo-
tive-engine this instantaneous mode of rais-
in cases of accident a dispatch
would scar eely bereadbeforetheengine would
be on her way to the scene of aemdent 1t
would certainly preventlongdelays. Another
feature in this boiler is thet by running the
water short any degree of elastmlty can be
given the steam w1thout increasing the press-
ure; or, 1n other words, the steam will become
surcharﬂ'ed with caloric. Myexperienceshows
that more economy can be had by this system
of generating steam than any I have ever
tried. The steam fire-engine has been in use
one year and has proved 1tse1f beyond a doubt
anew and usefulresult. The above describes
the means by which it has been accomplished.
I wish it understood that it is not the in-
tention to heat the coil red-hot and then in-
ject water. I only allow the coil to get suffi-
ciently hot to generate steam. This course is
pursued because it saves time, which is an

supposing the

- Theengine -
‘I'his only requires -
1t will be readilvseen



object in the fire- engirie
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oet to work as soon as possible. If any great

o qu:zmtlty of water were to be heated to boiling-
- point, 1t would require some length of time to.j
-~ railse steam. It must be remembered in op-
- erating thisboiler the engineer must notleave
- his enwme w]:nle in operatlon because in case

e mlﬂ‘ht burnif the fire should eontmue to bum

o ~any length of time without water.

. motives, land-carriages, &ec.
- common boilers Wewhs as much and in some
- instances more then the boiler itself. This

- renders 1t_d1fﬁeult to earry any great amount
- of power in a land-carriage on the old plan,
~ besides the water-level is difficult to keep.
 right.

er d,dleated entirely.
~ tionary purposes it may. be eonvement to op-

~erate coils in this way without any water-

- jacket by simply building the coil in br ick-

- work, forming a furnace: below and tarning
 the draft into a stack or ehlmney

This boiler does not car ry any g reet quan-

".f-.'tlly of water on hand. This Ienders it pe-

culiarly adapted to steam fire-engines, loco-
The Wa.ter in

In this boiler these difficulties are
In many cases for sta-

Thle

~ would answer a good purpose for any kind of
- boiling where very hot steam 18 requwed such
. as bmlmn* sugar, &ce. | |

What I elelm as my 1HV6HtIOH and desire |
to secure bv Lette1s Pa,tent 1s—- |

It is necessary- to. |

]

1. Combining a steam generator or boiler
OOIlbISt;lllﬂ‘ of a ce1l of tube with a furnace in

such a manner that the flame or products of

combustion shall eome in immediate contact

with said coil when this coil is combined with

a teed apparatus and gages, which will en-
able the engineer to mepeet constantly the
supply of Wdtel see that it is not inferrupted,

test its su fﬁe1eney, and regulateit at pleasure

according to the varying demands of the
boiler, or close the dampers if the feed should
be 1nterrupted substantially as deseribed.

- 2. While confining the admission of water

to the receiving end of a coiled-tube boiler,

limiting the quentlty therein and the Supply
thereof to the quantity demanded for imme-

diate conversion into steam for the purpose

of avoiding the weight of a large quantity of

water, produeme" stea,m plomptly saving fuel,
‘and preventing the water from belng thrown
out of the tube by the steam. formed in the

lower part thereof, substantially as deseribed.
8. Causing the dlsehargmcr end of a coiled-
tube ﬂ'enelator to communicate with and dis-

charge itself into the water-jacket, while all

other communication of said coil with said
weter-;aeket is avmded as described.

~A. B. LATTA
 Witnesses:

W. CHIDSEY,
~ JOS. SERODINO.
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