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SPECIFICATION forming part of Let‘fers'P‘a.tent No. 767,072, dated August 9, 1904,

~ (Nomodel.) |
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To all whom it muay concern:
Be it known that 1, Herman~ Lemp, a citi-

zen of the United %tate‘s residing at Loynn, in.

the county of Issex, State of ’\JIa%‘lchusutts,
have invented cer bain new and useful Improve-
ments in Klue Construction for Vehicles, of
which the following is a specification.

The object of the ; present invention 1s to im-

prove the flue construction of steam-propelled

vehicles, and the scope of my invention will
be more fully des¢ribed and claimed herein-
after.

In the accompanying dr awmo*q which 1llus-
trate an embodiment of my invention, Figure

1 is a vertical section of a.Stealln~131*o1jellﬁ(L1-ve-...

hicle, showing the boiler and engine in eleva-
tion.
taken on line 22 of Kig. 3; and Fig. 31sa plan
view of the boiler Wlth cermm of the parts
broken away.

Referring to Fig. 1, 1 represents the steer-
ing-wheels, “and 2 the d1 1ving-wheels. - Anen-
gine 3 1s suitably supported from the frame-
work 4. The latter also supports the boiler
5. The boiler, which is inclosed in the body
6, 1s of the flash type and consists of 4a .coil

any other desired character.

9 to permit the air LG enter .;md mingle with
the fire-gases, as 1s indicated by the arrowsin
Fig. 2. The interior of the casing is lined
Wlth heat-resisting material 10~~'----such, for ex-
ample, as asbestos. The top of the casing is

‘provided with a cover 11, which contains a

chamber 1nto which the exhaust-steam passes
from the engine 3. The object of this cham-

ber 1s to reheat the exhaust, so as to render it

invisible,or practically so,at ordinary temper-
atures.
tions 12 and 13 for admitting steam to the

chamber.
ning only one steam-inlet is necessary, in

which case the second opening is closed with
a plug. In the drawings the projection 12 1s

shown as being connected with the exhaust
from the engine by the pipe 14, while the pro-

| jection 13 is closed by a suitable plug‘.

1s open only at its lower end.

Hig. 21s a vertical section of the boiler,

Inso far as the operation of my-|
“invention is concerned the boiler may be of
The tubes are
inclosed in a casing 8, containing perforations

On the top are two similar projec-

Under ordinary conditions of run-.

Situ-
ated at the front end of the botler or at -any
other convenient point is a

tends downwardly toward

the road-bed and

of the flue1s closed and is riveted to thecover

11, and the lower end 1s secured to the boiler-

ue 15, which ex-~

| P ATENT OFFICE.@ R

The upper end

55

casing by a bracket 16. Communication be- ~
tween the upper end of the flue and the inte-

rior of the boiler-casing is established by a

short horizontal flue 17. Extending into the

upper end of the flue 1s a short steam-nozzle
18, which communicates with a small cham-

ber 19, the IELLLBI beino 1n open commuuicm

a Series ot smwll lmles Or Passages 20
small passages serve to reduce the noise of the

Go

03

exhaust, and as the latter passesdown through -

the noxxle 18 it creates a suction through the __

short horizontal flue 17, which draiws the fire-
gases from the interior of the boiler-casing

and projects them downwardly toward the

70

road-bed. - I have referred to the use of the

exhaust-steam for creating this downdraft;

but it is of course evident that direct steam
can be employed, if sodesired. The vertically-

extending flue 15 and the transversely-extend--
ing short flue 17, together with the steam-jet

18 constitute a means for creating a forced N

draft.
‘Situated at the rear of the mhmle fmd pr eiu -

ably as far away from the seataspossible, so as

not to annoy the occupants, 1sa flue 21 for the
natural draft, which is open at both ends.
flue 1s connected with the interior of the

This

boiler-casing by a short transverse flue 22.

The flues 21 and 22 constitute a means for
creating a natural draft, and when the vehi-

cle is standing still or running under only a
moderate forced draft certain of the products |
the burner
through the flue 22 and upwardly into the

of combustion will pass from

ile

flue 91 escaping at a point back of the seat.

The upper end of the flue 21 passes through
the top plate 23 of the body. For the pur-

pose of natural draft it would be sufficient if

the flue 21 was closed at 1ts lower end; but at

95

times the wind would blow into the upperend
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6.

 the advantages of my construction will

and create what is called a *"back draft.” In
other words, the wind blowing into the flue
passes into the boiler-casing and tends to

check or spread the burner-; Eleme or 1n some

cases to do both. In some instances the effect
of this back draft is great enough to cause the
burner-flame to spread laterally and set fire
to the vehicle-body. To obwviate this, cross-

tending natural flue. The use of this cross-
flue is obJectloneble, as 1t tends to obstruct
the outward passage of gas and collects soot.
It also detracts from the appearance of the
carriage as a whole. 1 have found that by
providing a flue which is open at both ends
and connecting it by a transverse fiue at a

point Intermediate its ends all tendency of

the back draft to check and spread the burner-
ame 1s obviated. As shown, a blast of air
can blow up or down through the flue and not
cause the burner-flame to spread. In event

of a protracted blast of air passing through

the flue 21 either from the top or bottom it
will increase the effect of the natural dratt by
creating a suction. Thus I am enabled to
talkke advantage of what i1s ordinarily consid-
ered as a dlsedventeu'e

The burner may be of any suitable con-
struction, as it forms no part of the present
invention. The one shown in the drawings
consists of a nozzle 26, a ba
vaporizer 25. Thisburner forms the subject-
matter of a separate application.

When the vehicle is standing still or mov-
ing slowly or when little or no steam 1s be-
ing consumed, the products of combustion
will pass upwerd between the boiler-tubes,
through the flue 21, and out of its upper end.
The fir e-gases do not come into direct contact
with all ot the tube-sections under such con-
ditions:; but of course they are all subjected
to high temperatures. When, however, the
vehicle is started into operation and steam
passes through the chamber 1n the cover 11
and out through the passages 20 and nozzle
18, a suction is created in the downwardly-
opening flue 15, which creates a forced. draft
and sucks the burned products of combustion
from the boiler-casing and projects them to-
ward the road-bed. Under this condition
practically all of the fire-gases are shunted
past the opening of flue 22, and all of the
tube-sections will be subjected to the intense
heat of the fire-gases, thereby increasing the
steam production. By placing the flue 15 at
a point opposite the flues 21 and 22 1 am en-
abled to take virtually all of the waste prod-
ucts of combustion away from the flue 21 and
project them downwardly toward the road-
bed in such manner that they will not be
objectionable to the occupants of the vehicle.
It is evident, of course, that more or less ot
follow

‘where the flue 15 is placed on one of the sides

flues have been attached to the upwardly-ex-

tle-plate 24, and a

767,072

of the boiler-casing or at the rear in proximity 65

to the natural- drett flue, and I aim to em-
brace such an arrangement in the claims.

It will be noted t_het the transverse flue 17
is situated in a plane somewhat above that of
the transverse flue 22. This arrangement 1

have found to be a satisfactory one, for when
the vehicle is standing idle and little or no
steam is passing through the engine the de-
mand of the boiler 1s light, and hence 1t is de-

sirable to shunt all or a portion of the gases

around certain of the tube-sections of- the
boiler: but when the demand for steam is
heavy and a foreced draft is employed all of the
products of combustion will pass between the
convolutions of the boiler and out through the
flue 17 into the downwardly-opening flue 15.

I have shown the flues as extending parallel

70

75

30

with the boiler-casing: but in cases where 1t

1s more convenient they may be inclined more

or less with respect thereto.

In accordance with the provisions of the
patent statutes I have described the principle
of operation of my i1nvention, together with
the apparatus which I now consider to repre-
sent the best embodiment thereof; but I de-
sire to have it understood that the apparatus
shown is merely illustrative and that the in-
vention can be carried out by other means.

What I claim as new, and desire to secure
by Letters Patent of the United States, 1s—

1. Incombination, a boiler, a burner there-
for, a casing for both, a flue open from end
to end arranged exterior of the casing, and
means of communication between the casing
endh flue arranged intermediate the ends of
eac - '

2. Incombination, a boiler, a burner there-
tor, a casing tor both and a flue having sepa-

rate 01,1tlets to the atmosphere and connected -
at a medial point with the side of the casing

for communication with the interior thereof.
3. In combination, a boiler, a burner there-

for, a casing for both having an outlet remote
from the burner and another outlet less re-.

mote from the burner and below the top of
the boiler, a forced-draft flue for the former
outlet, end a natural-draft flue for the latter

outlet. -
4. In combmetlon a boiler, a burner there-

for, a casing for both having an outlet at the

top and another outlet in i_lzs side arranged In
4 position intermediate the top and bottom of
the boiler, a forced-dratt Hue for the top out-
let adapted to control the fire-gases to heat
the entire boiler, and an end-to- end -open nat-
ural-draft flue for the side outlet whereby the
fire-gases may effectively heat only a portion
of the boiler.

5. In combination, a beller a. burner ar-
ranged 1n cooperative relation ‘ther eto, a cas-
ing Tor the boiler and bur ner, a ver tical flue
open at both ends, a transverse flue connect-

ing the vertical flue with the interior of the
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at the top and
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casing, and a second flue closed at its upper

end to the atmosphere and open to the inte-

rior of the casing.

6. In combination, a boiler, a burner ar-

ranged in codperative relation therewith, a
hoiler- -casing, a flue open at its ends, a trans-
verse flue connecting the first flue W1th the
boiler-casing at points intermediate the ends
of the tarmer and the top and bottom of the
latter, and a flue independent of the others
communicating at one end with the interior
of the casing at the top thereof and open to
the atmosphere at the other end at a point ad-
jacent the bottom of the casing.

7. In combination, a boﬂer, a burner ar-
ranged in codperative relation to the same, a
casing for the boiler and burner, and separate
exterior vertical flues, one flue being open to
the atmosphere at top and bottom and in com-

munication with the interior of the casing in-

termediate its open ends, and the other flue
being open to the atmosphere at its lower end

casing at 1ts upper end and at a point in the
casing higher than that of the other flue.
8. In combination, a boiler, a burner ar-

ranged in cooperative relation to the same, a
casing forthe boiler and burner, two independ-

ent ﬂues one arranged to draw the fire-gases
through the boiler and out of the casing h om.

the space above the boiler and dlscharo ing the

fire-gases under the casing, and the other flue
lJemcr arranged to draw the fire-g ases through
a, portion of “the boiler and dischar OING them

upwardly, and means connected with the lat-

ter flue for preventing: back currents of the
gases from the flue to enter the boiler or casing.

9. In combination, a boiler, & burner there-
for, a casing for both, a vertical flue having
its -ends open to the atmosphere, a transverse
flue connecting the vertical flue with the cas-
ing, a second vertical flue open to the atmos-

“phere only at 1ts bottom, a second transverse

flue connecting the second vertical flue with

the casing ata point above the first transverse

flue, and a nozzle for directing steam into the

second vertical flue for discharging the fire-

gases through the same 1nstead ot through
the first vertlcal flue.

10. In combination, aboiler; a burner there-
for, a casine for both closed to the atmosphere
having air-inlet openings at the
bottom, a vertical flue open to the atmosphere

at itsends and communicating with the casing;,
a second vertical flue having communication

at 1ts upper end with the interior of the cas-

ing at a point nearer the top than the point
of communication between the first vertical

flue and the casing, a chamber in the casing
for reheating steam, and a nozzle for discharg-
ing steam from the chamber into the second-
vertical flue to create a forced draft throuwh-

the boiler and casing.

11. In combma,tlon, a boiler, a burner there-

for a,dmlttmﬂ air to the burner, a flue havma
open ends, a aecoml flue having one end open

and the other closed dll*BCL]_‘f to the atmos-
phere, and a connecting-flue between each of
sald Hues and casing, one connecting-flue af-
fording communication between the upper-

most portion of the casing and the closed end

of the second flue, and the other. connecting-
flue affording communication between the first
flue and an 1.1’1ter1110d1c1te portion of the casing.

12. Incombination, a boiler, a burner there-
for, a casing for both, two vertically-disposed
flues, one at the rear of the casing and the
other at the front thereof, said rear flue be-
ing openat its ends and in communication with
the iterior of the casing at its middle and
sald front flue being open at its lower end and

75
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communicating with the interior of the casing

at 1ts upper end, and the means for discharg-

Ing steam into the front flue for me&tmﬂ a

iorced draft through the casing.

13. A casing i'or a boiler, comprising a sh{,,ll'__

closed dlI‘BCBlV to the atmosphele except for

alr-inlet openings at its lower portion, and

exterior flues communicating with the inte-
rior of the casing one at the top and the other
at a medial point, the latter flue being open

at both ends and the former being open only
at one end to the atmosphere. |
- 14. A casing for a boiler, comprising a shell
closed directly to the atmosphere except for

alr-inlet openings at the bottom thereof, two
vertical flues substantially
casing, one being open to the ‘LtlIlOSphBI‘O at
both ends and the second one being open to
the atmosphere only at its lower end, a trans-

verse connecting-flue connecting the first ver-
tical Hue with the casing at a point some dis-

tance below the top of the casing, and a sec-
ond transverse flue connecting the second ver-
tical flue with the casing on the side opposite
the other vertl(,al ﬁue and at the top of the
casing.

15. A casing for a boiler comprising a shell

closed directly to the atmosphere except for

alr-inlet openings at the bottom thereof, two

vertical flues substantially the height of the

casing, one being open to the atmOSphere at

both ends and the second one being open to

the atmosphere only at its lower end, a trans-

the height 01 the

90
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verse connecting-fiue connecting the first ver-

tical flue with the casing at a point'some dis-
tance below the top of “the casing, a second

transverse flue connecting the second vertical
flue with the casing on the sicdle opposite the

ing, a chamber supported at the top of the
casing, and means communicating between

120
other vertical flue and at the top of the cas—-“

the chamber and the upper em] of the second '

vertical flue.

65 for, a casing inclosing each and having means ! the heating of the entire boiler.

125
- 16. Incombination, aboiler, a burner there-
for, means for controlling the burner for heat-

| Ing a portion of the boiler, and means adapt-
ed to act in opposition thereto for controlling
130
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17. Incombination, a boiler, a burner there- |

for, means tending constantly to control the
heatmo of a portion of said boiler, and means
adapted to operate 1n opposition to the first
means for heating the entire boiler.

18. In combmatlon a boiler, a burner there-
for, means for contr olhno the heating of the

| entu e boiler, and means holdma' a subm dinate

10

operatlive 1elat1on with the E rst means and
adapted to be active when the latter 1s inac-
tive for controlling the heating of a portion
of said boiler.

767,072

19. Incombination, a boiler, a burner there-
for, means for controlling the heating of the
entire boiler, and means
tendency to heating a portion of the boiler to
the exclusion of the other portion and ren-

dered operative when the first means is idle.

In witness whereot 1 have hereunto set my
hand this 29th day of November, 1901.
HERMANN LEMP.

Witnesses:
Arex. F. MACDONALD,
Duearp McK. McKinLor.

exerting a constant I
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