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To alt whony T may coneern:

" Be it known that we, WILLIAM JAMES

LANE, citizens of .the

L

TUnited .. States, Tesiding ag Poughkeepsie,
_eounty.of Dutchess, State of New Y

“invented. certain new
ments in Boilers and

ork, have
and useful Improve-
‘ Attachments to be used
in Connection Therewith, of which the fol-

o a steami-boiler and

its attachments as designed for use upon a |

motor-carriage.

" Our invention consists, first, n the con-

struction of the boiler; ‘which embodies the

5.

thesolid matters—such as mud,
o suitable mud-drum; third, In an

“size of+the fire-tubes

characteristics of a wertical fire-tube botler

“and a'flash-boiler; second, in an attachment
designed to separate the steam,

feed-water; and the solid matters from the

water originally’ fed to the flash portion of

20 'the boller and to deliver the steam into the

steam-space, the. heated feed-water into the

‘water-space of the tubular portion of the
boiler at -the full temperature-of the water

in such portion of the boiler, and to collect

| | attach-
ment designed to. automatically control

constructed -have been,found -ob) ectionable
for the reascn that the large number and small
* employed have acted to
cut down the draft through the boiler, and
thus prevent. free development of flame 10
the fire-tubes and the free passage of the

“‘preducts of combustion from the burner un-

" with the result that the
40

" sudd:n “heavy . demand —as,

A
.

| “such boilers- by

Jor the boiler upward through the tubes,

the flame and products
obtainad; and, further,
earrving the burner and

!

owing to the rapid destruction of the tubes of
v the direct 1mpact of flame
and, further, because sl}ch boil-

upcn them,

ers have 1o Teserve. capacity or, in-other’
words, have not 'Proved_ et:::ip_a.%le of making

' ity to supply a.
, ~for 1nstance,.
wher a motor-car js propelled up a steep hill

steam with sufficient. rapi
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the heated |

scale, &c.—1n

the
w,a,ter-'-le'"ﬁrei- in the tubular portion of the |
botler. - - ._ )

 Vertical fire-tube bojilers as heretofore

' motor-car with the shell

full heating value of ;
of combustion is not
whenh a motor-car |
X boiler is moving.
rapidlyfto'cause;the‘ flame to be-driven-cut:
from under the burner,,
~destrov the casing surrounding the boiler and’
" burner and otherwise injure the vehicle.

_ Flash-boilers have also proved objectionable, | 11 . a single se In
i Tior of the shell is divided into two portions.’

| separating device.
t:| - In the drawings,
and thereby tend to.

!

_ Our improved boiler is designed to make

use of the adrantageous features of both

_tyges of boiler. in that the steam wused for -
or

inary locomotlon 1s very dry and 18,
e:ra_.tgd' in and darived from ‘both ‘the flash
portion and the tubular portion of the boiler,

oren-

60

‘while the supplemental steam used for heavy

work is zenerated in and. derived from the
tubular portion of the boiler, such: tubular,
portion acting as.a reserve source.. o
~ The purpose of the separating attachment
introduced between the flasii
ortions of the boiler is. to insure that the

feed-water fed to the tubular portion of the
1 boiler shall be at the full temperature of the

water in said tubular portion, that any solid
matters contained in the water shall be sepa-
before reaching the tubular

rated therefrom 111 1
boiler, and that dry steam

portion of the
shall be fed.to the engine.

- The purpose of the automatic water-level

‘device 1s to insure that the water-level in the

tubular portion of the boiler shall be main-

tained at a constant level.. - .
The accompanying drawings will serve to

illustrate our invention, in which— -

Figure 1 is a side elévation of a_’jiﬁartioh of &
of the boiler broken
show the relatidn of

-

away at two places to

| the flash and tubular portions of the boiler

b5

and  tubular

7O

75

3o

85

and thsat of the burner to the tubular portion. -

vice looking from the left of Flﬁ 1. Fig. 31is
e co

| Fig.'2is a siude elevation of the hoiler, sepa-"
| rating device,.and automatic water-level de-

QcC

& transverse section, through t ntaining-
cage for the boiler and a plan view of the

vice. Fig.41sa vertical longitudinal section
through the controlling-valve of the water-

level: device. . Fig. 5 18 a. horizontal section

flash portion of the boiler and water-level de-

through the center of the upper Jrum of the

| 1 10 indicates the bciﬂer.
The. boiler consists of a containing-shell 11

‘and_ is ‘shown as divided into two sections.

essential, as the shell
may consist of a single section. The inte-

k

This, however, 1s not

12 -is consfructed in all

“The bottem portion
boiler—that

respects like a vertical fire-tube

1 18,1t 18 provided with perforated heads 13 14, -
| between which are in .
The tubes which we usé are

etween infroduced and secured
“the: tubes 15.

| such j;ubés we find, to

approximately one inch. in diameter, and
give the best results,
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s velopnient of flame within the tubes and the

-4

;alth_dligh we do not limit ourselves to tubes

~of such size. Practically all that is required

10

15

20

is that the tubes shall be of suchi size as to
freelv permit the upward movement and de-

passage of the products of combustion

through them and not confine the flame, as is.
‘the case with the ordinary consfruction of

fire-tube boilers having a large number of
tubes, to the combustion-chamber under the
boiler and not retard the free upward move-
ment of the products of combustion.

The upper portion 15 of the boiler is con- | as also the solid matters, may be employed.

structed in all respeects like a flash-boiler—
that 1s, there 1s located in such portion a spi-
raglly-coiled tube 16. In the drawings the
tube is illustrated as having eight superposed
layers, each of which 1s made of three-eighths
inch brass pipe. The size of such tube and

the disposition of the layvers mayv be different

- from that stated without departing from the

25

Lo -

I

Go:

6

10

It

intent of our invention. All that 1s required |

is that such t-ube\"élym be disposed i the
pathway of the products of combustion from
the burner after leaving the vertical fire-tubes

of the boiler and be sufliciently heated to |

convert a portion of the water passing
through such tube into steam before the wa-
ter and steam are delivered into the lower
portion of the boiler. =~ e
- In order to carrv the steam and heated
feed-water derived from the fiash portion of
the boiler into the tubular portion of the

‘boiler and to separate the steam.from the

heated feed-water as well as the mud, scale,

"&c., there is located on the outside of the

boiler a separatiiig device, whicl consists of
the separatjng-drun: 17 and mud-drom 18,
The interior.of the drum 17 i1s connected tn
the deliverv-orifice of the tube 16 through a
pipe 19, which is somewhat larger 1 diame-

ter and which pipe projects into the side of

the drum 17, as shown in Fig. 5, and dis
charges the steain and heated feed-water
from the tube 16 into the drum 17 in a tan-
cential direction and at high velocity.  The

impact of these bodies against the interior

It

-wall of the drim 17 imparts to them a rotary

motion, wherebv the heated fead-water is

thrown ageinst the inner wail of the drum-

and flows to the bottom of the drium, while

the steam flows to the ton of the dram. The |
Csteam leaves the drum 17-by-pipe 20 and 1%

Jdiseharced into the steam-spacd of the tubu-

Tar portion of the boiler, while the heated
Sfeed-water flows [rom |
Cdyum threash pipe 21 into the water-space of

the bottom of “the

the tubsdar portion of the botler.  Any sohd

“or -precipitable matfer-—speh as seale, muid,

&e.—carrigd by the heated feed-water gray-
tates into the mrd-drum 18 rough pipe 22,

~from whence such bodies muay recdily be re-

)

b

moved bv laldne off the lower head ol §
drum.

In pract

‘back to pipe 24, these

27, carrving an adjusting-screw 38.

nnteate.

ice we have fonnd that some sep-

850,500

arating device is necessary between the flash
portion of the boiler and the tpbular portion
of the boiler, as otherwise the.steam collected

1n the steam-space of the tubular portion

of the boiler contains so much water as to
sariously interfere with the action of the en-
gine fed by such steam.  The séparating de-
vice which we have .des=ribed is the best of
which we are aware.
wish to limit ourselves to the specific form of
separating device shown, as other means for
separating the steam and heated feed-water,

The feed-water for the boiler is fed from
water-tank 23 througl pipe 24 to a pump,
(indicated at 25,) operated by engine 26, and
1s discharged through pipe 27 into a coiled-

pipe heater 28, situated in a steam-space in
‘the upper portion of a condenser 29, and

passes thence by pipe 30 into the inlet-orifice
of the spirally-coiled tube 16. The feed-

water may also pass by pipe 31 to automatic

water -regulator 32 and thence by pipe 33
. parts forming a by-

pass around the pump.

lator for controlling the by-pass and main-
taining the water-level in the tubular portion

of the boiler is best shown in Figs. 2, 3, and 4

and consists of a T portion of pipe 34, ipade

preferably of brass, plugged at both ends, and

secured tothe upper end of a pipe 35, which
pipe 1s connected at its Jower end with ‘the
interior of the boiler at the desiened water-
level. Surrounding the T portion of pipe is
a frame 36, Fig. 3, and pivoted in this frame
opposite one end of the T portion is an arm

The

lower end of this arm-37, which is forked,

-

surrourkls the wvalve-stem 39 of & valve-

chamnber 40, with which the pipes 31 33 com-
This valve-stem 39 1s pointed at
the end and fits in a seat in the valve-cham-

“ber and also moves through a suitable pack-
ne-head.

. Situated -on the valve-stem 390
and in front of the arm 37 1s an adjustable

nut 41, and an end of the stem 39 is enlarzed

and Mmoves 1n an opening in the frame 36.

TInterposad hetween the frame 3% and a head

42 on the end of the stem 39 is a helical
spring 43. whieh spring by its tension under
nornal conditions serves to hold the vaive-

stemn in the position showh—-that is, with the.

pipes 31 33 in communication througzh the
valve-chamber 40.. The purpose of the ad-
justing-nuts 38 and 41 is to permit of regula-
tion in accordance with the expansion of the
T portion 34. The operation of this portion
of the devize will be rveadily understood.
When the water in the tubuiar portion of the

hotler 1s abieve the oriflice of the pipe 35 lead-

ins into the botler. this pipe wiil be filled with

water.and the valve-stem 39 underthe action

of the helical spring 43 will be moved to the
left. thereby permitting communication be-

We, however, do not

The arrangement of the automatic regu-
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3
bween pipes 37 3310 the bY-pass chamber 40, 1 there Separated, the Steam goine 14 the
When, however, tha Watar is heloy Such opi- Steam-space of the tubulyy Porticn of, thea
fice, the wWater wij un out of ¢, Pipe 33, atler, frop, Whence jt ig rawn
steam’ WHL enter ¢y Pipe and through g With ste; |
5 temperagt He-expand the portion -
4cting upon the

: _ I generated ip ¢

34 wWhich, | of ¢ er, by p;
lover 38, moves It ¢

right, wliel leve

it th '. | » SUPPIY the ono e
. | 0 the | the water going ¢, the Water-spaca the
1 tury mﬁtsupon-th‘e}x*a.h'e-_- beiler, - © o .
stem 39 an forceg it to jts seat, afid thys In practice jt has been found that under
CIOSES e PaASSare In e by-pass chamber 40 ordinary conditiong
1o between the pipes 37 33. JT '© capacity of | agp he
'€ pump for'the fepd '

B ) the steam used ig
“Water is designeg to be | flash popt: )
Pacity of the portion of ¢

: (“0115&(111enf-1y when the Passace in
1ﬂl@ Dy-pass c ‘

it {rr-
' ‘Nishing abomnt bwenty-five Der cent, gy Lhe
. T 40 is closed water Wi tubularpﬂrt-icnsevel1

L5 accumulate i the b(:i'ile;"‘un-tﬂ' 1t rises '

. the orifice. of the p;

_ 'tY-1ive per cent. When,
above hmrever; an extraord;
©°Plpe 35, whep the by-pass

1ALy demang js made 8¢
tl ubon the hojler and’ stegin rapidly drgwr
n-be,@pelied o ) from the. stemn—spa.ce; the Pressure of ¢,
" The device Which- we have described for steam. ‘gver the water ip sucl

controlling ¢he by-pass is one of o | d, wq s
20 plicity We do not wish t

L Space is de-
result that the

10t UG curselyp; Tequired js rapidly generated in s

Uar featyure Qfsu_c'h,devif;e,a a5 portion of the hoiler, It wil be observe

_. ~. devices may pe employed oy --tha.t-_:}wing to this fact ¢k |

ated by variations ip Perature of ‘tje T | Fequured in the boilay

Portion of the Pipe 35. - | '

01} m&teriall}‘{’decre&sed,-
| | 1 01, in other words, the Amount of vrater car- -
44 1S a burner situated under the | ried m the tubulgy POTt1on of the boiler may oo

~ boiler, and 45 stegpy- ipe from ste&1i1~space_ be much less ‘thap m ‘tubulay boilers as gt
of tubula,r poartion of the bojlar to valve-chest | Dresent. Constructed . -
of the éngine. S - Among the ad vantages obtaine by the
" The- g‘enér&l-operation' of the bojler s as ‘construction described 1ya Would' entmer.
3¢ foll{)ws.; “The -gases - and  fame from  the | ate the_following: Large SPace 1o compys. 05
burner 44 Impinge upon the low-er head of the ‘tion under gn through ¢
JOLIET and, owing the large size of the ver-
tical fire~tubeg 15 '

* ugh the 1.3"5‘:*1'*1811“J ITee and
| mmbstruc'ted draft throueh: (o, 7.
T Pass Upward into said ' .
Tiu,lieg,' the gases beino ¢ ' -

20 the boiler, DTO-
oessive hea.tmg thmugh the use of thie com-
S developed gg Hame | bipe types of boilers Teserve nower in
35 within the tubeg - The Products of CoOmbpys- water cartried IC Wat
101 due to the flame flow out above tha tubez |
and in thejy.

- : My

e tubes 'fﬁl‘ﬂﬁ}"dry-sf“ ery, d_t,lral')ﬂit];r-cf the
the exit- flash portion and of the tubulay rom
_ Li80] betler pags around the typa 16 | 1a .
of the tlash portion cf the. bailer, It wili be Precipitates from, th
40 s.‘rbservedj | thef'refore, that the o ira.llyr-cgﬂéd Vingo

k o ¥ I'portion of i‘;heﬁeiler will he

l:-;—*:ex-pased tothe tempe ' 1]

yetemperature gotig
Tame developed

F

€ 1034
ature n hoth of the - 1."A boiler CoOmprising g Contamning-ghal :
| within the '_tub'es'.a',nd._ﬂ}e &.coll portion through wh;. the feec “water
Preuuets of combustion. The temperature ge. 18 :introdueed, a tubular portion situated he-
43 bon'of thege bedies, fhf:}‘ﬁ*ever, 18 not degtrye. 0w the coj |
- tive as is the case in an

drdin-a',ry flash-bho:lep _ Stean gpe
and owing g the fact that, ‘unlike the | water derived fro ©.coul poriion, anq in-
tubes of ‘the ﬂa.sh-biaﬂer,, which only con- troducing thege bodies Separately into the
bam steam the spiraﬂ_y-ﬂcoﬂéd_ tube of the | steam and watey ; t
50 flagh Porticn of our hojar 18 Constantly filleq. 2. A boiler Comprisin , IT5
With stean and water Howing to the tubulap | ' on t} gh which the feed-watep ..
porticn of the boiler. Thisis g pai [ great 'is-introduged; & tubular portion o
Practicg] ilIl'[J.Glftﬂ.IlCEJ_ as’ the destruction of ne
‘the tube 16 1s thergby_pre:-*ented, and, fyup- 'V
55 ther, the heat valye of the ﬂam’e-.and outeo- adapted to ga o
- Ing products of C-Olll'bUStiUll} alter dsing worg | s e coil 1 4 deliver thage
in the tubylar portion of the. beiler, is util- | bodies Tespectively intq the steg
1zed to hegt the feed-watey to the required the v
- temperature 1 generate steam in the flash
60 poriion of the by '

. N, and megng located po- .14
y | tween the two for ser arating the

- te-o1 the tubulgy portion. |
| 3. A boiler Comprising g containing-—she]],
led, and the finnal produets of | a cojl portion through which the faa i-Water [23
carbusticn delivered from the exit-flun of the | ig introdumd, & tubular Poriion situated un-
beiler at » very low tmuperatm‘e? therehy o) der the' coi] portion,  Separating dev,iqe into_
Fining arent 1{‘*{’.(_'.":-,1’.1{}11:13( of - operation. The | which trie wm'errfnd steam from tha 01l nor-
steam engd 'heﬂt:&d-.;-‘}t%;f_i-xﬁ“a't-fu- trem the tube | tion are c::oHecftWelj" delivered, -and
55 16 pass Lo the drurn 17 of the “eparator, are | whiel they

=

“ale separately conveyed

ol
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the water-space of the tubular portion of the | the difference in momentum of the commin-
boiler. | | '- | gled steam and water derived from one of
4. A boiler comprising ‘a containing-shell, _said- generating devices to effect the separa-

5 & coil portion through which the feed-wateris | tion of these bodies,: and means for: contin-- 7o
- ntroduced, a tubular portion situated under uously dehvering them in- the separated -
the eoil portion, a steam:=separating device; a | state respectively:into the steam-space and

pipe connecting the interior of the separating . water-space of the other enerating device.
- device to the lower end of the coil portion, a | 1T, In-combinsgtion, a oiler‘ﬁ()mprisiﬁ’g{an ,.
1o pipe connecting the upper end of the'separat- iI,IGl{)si_I:lg.'she]] , two steam-generating devices 75

steam to the steam-space and the water to | saiq enerating devices means for utilizin
senerating : I utilizy

a

‘ing - device to the steam-space of the tubular differing in characteristies thersin , neans for
“portion, and a pipe connecting the lower end | supplying feed-water to one of said generat-
of the separating device to the water-space of:| ing devices, means: controlled by the water-
. the tubular portion. o - . | level in the other generating device for con- -
‘15 5. A boiler comprising g contairing-shell, trolling 'the supply of feed-water, togetler 8o
. & portion ‘having the characteristics of a,| with means for separating the commingled
Mash-boiler Jocated in the upper portion of | steam and water derived from one generat-
the shell, and a portion having:the character- | ing device and separately feeding said bodies

- 1sties of a different type .of boiler located in respectively to the steam-space and water-

20 the lower portion of the shell, together with space of the other generating device. = . - 8z
_centrifuga{lﬁf—acting'means for separating the 12. In combination, a boiler com Fising a
-steam and- heated feed-water derived from | skell, two steam-generators.in said shell, and
sald flash portion and for delivering said | a device intermediate of said. generators, act-

bodiés respectively into the steam-space and | ing through the difference in. vélocity of im-.
‘25 water-space of the boiler portion having dif- pact of the steam and water introduced into o0
ferent characteristics. | . {1, to separate the steam and water derived -
6. A boiler having a vertical fire-tube por- . from tke first generator and constantly de-
tion and a flash portion, together with cen--! liver said steam'into the steam-space and-the’
trifugally-acting means for’ sepatating the | water into the water-space of the second gen- -
steam and heated feed-water derived irom | erator. - . Y g
‘the flash portion, and for delivering said | '13. In combination, a boiler comprising a
bodies continuously respectivelv into ‘the | shell, two steam-generators in said sfiell hav-
steani-space and water-space of the vertical | ing independent and separate. water-gpaces,

- hire-tube boiler,. ~  ° . -t and a device introduced between the two,

35 7. A boiler comprising an wnelosing shell, | adapted by reason of the difference of veloc- 100
two steam-generating devices situated in 1ty of impact and specific gravity of ‘the
suely shell, together with means for contm-| steam and water introduced ito it from the
uously carrying the steam and water from | first generator; to separate these bodies and
- one generating device to the other, and sepa- constanily deliver ‘them respectively the
40 rating them by centrifugal force in their pas- | steam to the steam-space and the water to: 103

. sage. . L o {the water-space of the Seceﬂd_g.ﬂzlerator;;'. BT
8. A boiler comprising an inclosing shell, | 14. In combination a boller comprising a -

- a steam-generating device in the upper por- | shell, two steam-generators 1n 84id shell hav-

- tion of said shell through  which the feed-- ing independent and separate water-spaces, .
45 water is introduced, a steam-generating de- | and means. external to the shell, adapted to 110

- vice 1n- the lower portion of said shell into separate the water and steam derived from -

which a portion of the feed-water 1s finally | one of said generators, and to constantly de-. |

delivered, and a:centriiugally-acting device | liver the steam to the steam-space, and the: -

1Intermediate of said ‘steam-generating de- | ‘water to.the water-space of the other genera-.
50 vices,:by means of which the steam and wa- | tor, - HE SRR £ 4.

ter conveyed from the first-mentigried:device | 15 -In.combination, a boiler comprising a

18 separated and delivered. comtinuously, re--| shell: two steam-generators therein, and a de-

_spectively into the steami-spade and:water- viceinterposed-between said generators cylin«

- spaee of the second-named device. oo ’dirical*inﬁrm; into which the steam and wa-
55 * 9. A boiler comprising an inclosing:shell | ter f4gm the first generator are delivered tan- 120
+ a-coil portion, a tubular portion sptusated un; | gentially, and wrich serves by reason of the

der the coil portion, a stedm-separating de- | rotary motion imparted to said bodies to sepa-

| *vice;a,rmnged_e_};teuma,l_té-tlleﬁ_-.-she]-l ang com- | rate then, whereby the steam will be con-

' muni¢ating with the:lower end of £ eseoll | tinuously delivered to the steam-space and
60 portion and respectivély - with the steam- | the water to the water-space of the second 12 5

e
{)

space.and water-space of the tububir portion. | generator. .. . S __
. 10. Incombinatiun, a-bouer comprising an'| ~ '16. Tn combination, a boiler comprising a
imnclosing shell: two. steam-generating devices | shell, two ‘steam-generators, one having the

" -

- differing in ¢haracteristics situsted therein, | characteristic of a flash-boiler end tle other

65 means for delivering feed-water. to one- of 1"of a-tubular boiler. and a steam-separator in- 13-




1Q

850,590 5

troduced between the two, a.da.pted 10 Sepa-
rate the siteam and water derived from the
first generator through the action of applied
centrifugal force due to the movement of the
steatn and water, and continuously deliver

said steam into the steam-space and the wa-.
terinto the water-space of the second genera-

tor

In a boiler, means for introducing feed-
W&ter at a dists nm} from the source of Leat,
means for conveving said feed-water together
with anv steam Oenemted therefrom. to 2
separating device, means for centrifuga 1h'

separating tie commingled steam and water,
and means for contmuously conveying the 1g
separated steem and water respectweh to a
steam-space and water-space adjacent to tize
seurce of Feat.

111 testimony whereof we. affix our signa-

tures in the presence of two witnesses.

WILLIAM JAMES LANE.
GIEORGE LANE.

Witnesses:
SILAS LAXE,
J. AL JoxEes
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