(No Model.) S - 4 Sheets—Sheet 1.
GAR HEATING DEVIGE

No.416,877.  Patented Deo. 10, 1889

: NI
: TR
! fril
‘&F "-."_, -‘.‘_i.‘: -
::l |il:
' [T
e oo
4'};!--" =N

e | '
= el uE:_.. .

AT A

k v

in " i .I )

I, J - ']

i i .

l-l‘!if‘. § q "-. _-:J:

1 '_I 3 :.'l' -

:-': l} .
| 2 i r

1 L . 1!1 IJ: '

= i = .l?* i
' 1 '
| bl \' .f : o
1 """E'-H 4 &1 - - :
Ik T,tf';! L ; - ‘ |

: \ | !

{1} - S I HI

“ - ‘H.H - H o o _-
. o ' | J

= - i
—____H = S ) v} '{

_-.-.-'lrl—'-_#
L)
g
‘I}ﬁ. w
s
e f
q.r"'--
S

o il iy

| S 1 ﬁf i |
L F QU B

i -!-. % E | ! Ir

S et — : = ‘ir;-w'L :
R I

1::1
(1
by L}
‘-'l- - i 4
- PP R o
- [}
Crolt B LRI s
" N ™ [ . 3 - a
FE . i -q - )

, L3¢
| = : - i -.hl. |~
= - o & |
.‘ =] 1
= = iR
) bep _; :
L
| = —— 1 ';J'- [

12
_il
1‘.1
"l-l‘wn-
ht.,,,."'

= [ .
Lt TR
r':ﬂ__'* & r b
o ar --__ ' i
I':' :1"’,.- 1 (-'i 7,‘{

N. PETERS, Photo-Lithegrapher, Washington, 0. C,




~ (No Model.). 4 Sheets—Sheet 2.

 W. VOGEL.
- CAR HEATING DEVIGE _— -- .
' Patented Dec._lO 1889

No. 416,877,

N . A

| _['ie fffj* . )
A

/)
”'HHila l” fﬁfﬂl. ; .

Jnﬁeni‘ar ~ -

77

N. PETERS, Photo-Lithographer. Washinglan, D. €.




(No Model.) o ' 'J 4 Sheets—Sheet 3,
- Ww. VOGEL _ - .

- cm HEATING DEVICE. DR
No. 416,877, ~ Patented Dec. 10 1889

f&”f' NS

g —

L
——— mepy sk " LA A TMEE TR T Te—— il e — el
|

’ - F- 14‘ . gl
: . )

!

P
3
o
"‘H--i._

g
:‘-"""-..
ity ™
——
ey,
‘:-:-""--

ﬂ———_—ﬂﬁﬂéﬂ_—‘h‘ =
=S LR
ri >3
5
-y &
|
5\
-——F
i e N
LY
&"‘-.
‘-""i.

——
—— — q [ nar g
[ e
1
. -
i L] r

.H . l'
JL'-

I
1—,—-—-—-—-
- s
L
- ) .

A L1 SN L1 1

. N. PETERS, Photo-Lithographer, Washington, D. C.




'.(Nb_IMOdel.) - o 4 Sheets-——Sheet 4 _

W.VOGEL, =
GAmR HEATING DEVIUE o

“No. 416,877, o Patented Dec. 10 1889 o

e
1.2
L3
h ]

¥ 3 a5

"e. rﬁmmw 66},

i ""l'-.}_ I -t . - . )
- e A x,-\bk‘\\i‘ -rm rarcrer s AR J°

N, s "" _:,g; it '||Ii R A L mnﬂ’flﬂjl H"R".‘;’“'-:“'* TN |

' " . E oy 11‘-. b X e ] i =

= R a!amlgla mEmN=h . 2
b FI .ﬁr mﬂﬂr;f.ﬁrﬂﬂrﬂffﬂﬂ}a[a 573 fr;'}*' i L" Il 5.:_j_i i 5 - g ﬂ

. ; ' i F
= .: RS '-.-::_H ...::‘.-}R\\\ /

=3 L&éﬁq\a_ﬁ;

N PCTERS. Phweto-Lithoprapher, Washingten, B. C,




K UN ITED : STATES

| PATEN T OF F‘ICE-_ f

W’ILLIA“\‘I VOGEL, _OF OHIC‘AGO ILLI\TOIS ASSI(JNOR BY DIRECI‘ AND WIESNE
- ASSIGNMENTS, TO TIIE VOGEL PETROLEUM IIEATING COMPANY OF SAME

PLACE

- cm; H;E'AT]_.NG_.:D Ev-'l"CE.

SPEGIFICATION forfnmg part of Letters Pa.tent No 416 8‘7'7 da.ted I)ecember 10 1889

Apphca,twn ﬁled ﬁugust 30, 1836, Renewed J uly 30, 1889. Serml Nn. 319,253. (Nu mndél.)

To aZZ whom it may concern: -

Be it known that I, 'WILLIAM VOGEL, ot‘*

Chicago, in the county of Cook and State of

11111:1015 have invented certain new and use- _'

5 ful- Impmvements in Car-Heating Dew.ces,

~and I do hereby declare that the’ follewmn 18
. afull, clear, and exact description thereof, ref—-.___

erence bemﬂ-had to the accompanying dra,w-

ings, and to the letters ‘of reference marked
.10 thereon, which fomn a part of thls Spemﬁca-"

tion.

"This invention embmces a novel constmc—
tion in devices for heating street-cars, where-
in eertain novel fea,tures of conqtmctlon in

(3 an oil-burning apparatus set forth in & prior

application for patent, Serial No. 210,046, filed
- August 5, 1886, are applied for the pm'-pose

mentloned and other features of construction

in car-heating devices,- as hereinafter ~fully
20 explained, and pointed out in the appended
claims. In the said prior application a novel

“heating device is described -and shown, com-

prising in its essential features a fi re-box Sus-

“taining a perforate bed, meanssupplying oil to
25 sald bed and a plate or casting provided with

& dependmﬂ‘ part or flange e:&tendmﬂ' down-
wardly into the fire-box near the Slde walls
of the-latter and forming with-the said side
walls and other parts of the burner a passage
20 delivering.air for maintaining combustion to
a point near the quace of the c_;ald pel fomte

- bed.
The heating device he1e111 1]111at1 ated com-

prises a purner made as above debcubed s

35 which is inclosed by a flat or low-casing or
housing located in the bottom of the car, mth
1ts top surface sllcrhtly elow or-upon a level
with the car-floor, a protecting plate or grat-
ing being placed over the heating device thus

40 formed and located to prevent immediate
contact of the feet or clothing ‘therewith.
The said burner is provided 11»1‘(11 air-inlet
passages taking air from beneath the car,

and the casing or housing of the burner is

45 formed to pr 0V1de a elrcula,twn of the heated
produects of combustion therein and with suit-
able outlet-pcmsa,ﬂ*eq for said pwduets of com-

“bustion. -
The construction of the several parts of

so the apparatus will be described in detail in

heating device.
| tional view-of the same.
| 'verse sectional view of the same, taken upon
1 line « x of Fig. 2.
1 view of the- heatmfr device; portlons of the
| top plates thereof ‘being broken away to

l connecuon with the accompanylm dta,w ngs, __
;fully illustrating my invention.. -~ o

In said dl&WlIlﬂ‘S TFigure 1 is a pelspectwe

view of a street-car containing a heating de-
| viece -embodying ‘my invention, with parts 55

broken away to show the: loeatlon of the said
Fig. 2 is a longitudinal sec-
- Fig. 8 is a trans-

Fig. 4 is an enlarn*ed plan. 6::._

show the construction of mtel ior parts. Fig.

| 9 18 a longitudinal vertical - section of the
| same, taken upon line x & of Fig. 4. Fig. 6 65
1S a tmnsvexse sectional view taken upon

line ® «,-Fig. 5. Fig. 7 is a detail plan view -
of devices upon the car for controlling the
outlet-opemuws of the smoke-pipes. | -
In the said drawings, A indicates the car- 70_
body B the heating devlce as a whole, and C-
an oil-tank from’ Whl(‘h the heatlnﬂ' demce IS
Supplled through a pipe D. .
As herein . <shown the - hea,tlnﬂ' devwe is . .
made generally . ﬂﬂt in form or with little 7 5

‘height in proportion to-its width and length, -
and said heating device is located at the mid-
dle of the car- ﬂ001+-«, The tank C is shown as

placed beneath oneof the seats at one end of .
the car. As far as: ‘the general purposes of 8¢ .
the invention are 0011091116(1 the heating de- -
vice when -thus 'located may be sustamed in
any suitable manner by the floor or framing -
thereof; but in the par ticular construction
1llustmted the ftat casing of the heating de- 85

‘vice rests upon the fioor A’,which s commonly S

present in cars, and a 1a,1$ed secondary floor

| or grating A?is placed upon the said floor A’

wu}h its t0p surface at or near the level of the

top surface of the heating device, said raised go

part or floor forming a shallow recess or pit
in' which the he‘ttlnﬂ‘ device is placed. ‘This -
construction will generally be used in placing = -
the heating devwe in cars already built; but
in cars esl)ecmlly constructed to receive the g3 .

heating device the latter will preferably be

located in a space or depression formed f01 :
the purpose in the fioor-frame-of the car. o
In cases in which it is desired to remove

'_the heatmo apparatus from the cm' 111 sum- 100 '
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>

" as high as the

IO

20

mer the secondary floor or grating will con-
sist of two removable pieces located one at
each end of the heating device, as seen in
Kig. 4,50 that the said heating device and
both gratings may be taken out and replaced
by a single grating, which may or may not be
gratings employed with the
heating device. -
The heating device proper, consisting of the

oil-burner and its casing or housing, is, as ‘
| tended beyond the walls ¢’ of the box G, so

herein shown, constructed as follows: -
K indicates the outer casing or housing of
the heating device, being shown as made with

a lower trough-shaped part E’, having a flat

-

‘bottom and low vertical side walls, and with
a top E? highest in the middle and sloping

outwardly and downwardly to the several

sides of the casing. Said casing is desirably
provided with short legs or projectionse upon
1ts lower surface, by which it is sustained
upon a horizontal plate or grating ¥, which is
also provided with shortlegs 7 f, resting upon
the car-floor, a metal plate F/being desirably
interposed between said plate F and the

floor to more fully protect the latter from the

heat of the casing. The side-and top walls

of the casing K are preferably corrugated, as

30

35

40

45

50

shown, to increase the effective heating sur-
face of the device.

G 18 a shallow box, which forms part of the

casing, of the burner proper and which is
preferably made of cast metal with a flat
bottom ¢ and vertical walls ¢’.  Said box G

rests within the casing E upon the bottom of
the latter, and is herein shown as made hex-

agonal in plan view; but this shape thereof
is not essential. Upon the flat bottom of the
sald box G, within the outer walls ¢’ thereof,
18 cast an upwardly-extending flange or wall
G’, herein shown as rectangular in plan, and
which forms a shallow receptacle or
in the central part of the box G.

- H 1s a rectangular frame without bottom or
top, which is sustained upon the bottom g of
the box G within the flange or wall G’, with
1ts bottom edges elevated slightly above the
said bottom, a space h being provided be-
tween the wall G’ and the said frame H, so
as to afford a passage between the said frame

and the adjacent parts of the box G. The

sald trame H is, as shown, sustained in the

- position described by means of lugs or pro-

55

I 15 a perforated bed, preferably of asbes-
tus, fire-brick, or similar porous material, but
which may be of perforated cast-iron. Said
bed fills the open bottom of the frame H and

jections h h upon its lower edge.

‘18 preferably supported upon studs or pro-

6o

jections g° upon the surface of the bottom ¢
ot the said box G. = -

J 18 a top plate or casting, which rests upon
the upper edge of the box G and closes the
top of said box, with the exception of a cen-
tral exit-opening j, located over the porous
bed I, said casting being provided with a de-
pending flange J’, extending downwardly

within the frame I, near the side walls there-

a2

troungh

‘described. - - e
T'he oil-supply pipe D, which extends from

more fully appear.

416,877

of, and surrounding the opening 5. Said
flange terminates at its lower edge slightly
above the top surface of the perforate bed T,
and the top edge of the said frame H is ter-
minated at a short distance below the under
surface of the top plate J, thereby forming a
passagey’,leading from the space of theburner
within the box G, exterior to the frame I, be-
tween said frame and the flange J’, to the top
of the bed I. The said top plate J is ex-

as to form partitions to cause a circulation of
alr within the casing E, as will be hereinafter

the tank C beneath the car-floor to the burner,
1s extended upwardly through the plate F
and the casing E and is fixed in the bottom
g of the box G within the wall or flange G,

S0 as to deliver the oil into the trough. or re-
ceptacle formed by said wall G’ beneath the

bed I, through which the oil rises in the op-
eratlon of the burner, as will hereinafter

The top of the said wall

7¢C

75

30

00

G’ is preferably lower than the lower.edge -

of the flange J’, so that the oil which rises

through the porous bed I may overflow the

wall G"into the part of the box G exterior to
sald wall, and thereby prevent the closing of-

the air-passage between the top of the bed
and the said flange. :

K K are air-supply tubes, which extend
from points beneath the car upwardly
through the casing E and box G, and which
open within the latter.
preferably extended upwardly through the

I0C

Said tubes K K are

box G to points near the top of the latter,and -

are desirably provided at their lower ends with
open-ended cross-tubes K’ K’, arranged hori-
zontally and parallel with the sides of the
car, whereby the influx of air to the tubes
will be facilitated when the car is moving in
either direction, said tubes K’ K’ being pref-

105

110

erably made bell-mouthed, as shown, to favor

the influx of air thereto.

The top plate J of. the burner is extended

beyond the walls: of the box G and in such

manner as to come in contact with the verti- -
cal walls of the casing at the longer sides .

thereof, while terminating short of the said
vertical walls at the shorter sides or ends of

said casing, as clearly shown in the drawings,
The space or chamber thus
formed between the top E? of the casing and

Figs. 4 and 5.

the said top plate J is divided transversely
by a cross-wall J?, located at one side of the
burner-opening j, Figs. 4 and 6, said wall J?
being herein shown as formed by an upward-
ly-extending flange cast upon the plate J.

M M are exit-pipes for smoke or products
of combustion. Said pipes are located one

at each side of the burner and are fixed at -

their upper ends in the top plate J, so as to
communicate with the space above said plate,
and extend downwardly through the bottom

of the casing E and the car-floor and are pro-
vided with suitable exit-openings, a partici-

120

125

I30




~ lar construction of which is herein shmirn'and | ported free f10m contact w1th the bm 11er—-ea%-—j‘f:;jj:;_
ing; and its margins will préferablybelocated .

‘upon the .same level with the adjacent floor 75 S
“of the car,the legs n nbeing ar ranged to rest .
“upon the- bottom of the recess or p1t within:
which the heating device is. loecated. : Bythis ..
| construction the: saad plate N forms p.:ut of -7
the ecar-floor, and by being: elevated- in-its p

~ offsets j* j* at its ends, extending between
- g a,nd the said ‘pipes, 80
. that the direct passage of the products: of

- combustion from the smd outleb J to ‘rhe emt—‘-

10

B < X

will be hereinafter described. The pipes M |

“are herein shown aslocated upon a transverse
“line passing through the center of the burner,

and the pmtltlon 7 is shown as made with

the burner - outlet

pipes is prevented.

: In the operation of the heatmo* devme the

0il admitted through the pipe D rises:
through the pe1f0rate bed I and is burned
in the space or combustion - chamber above
the bed. The air entering the box G through |
the air-pl pes K KK passes downw&rdly through-

the space j’ between the frame H and ﬂal1ge

- J’.-and is thereby delivered at a point adja--
| cent to the top of the bed I, where combus-
. Any su rplu,s oil- passing
. over the wall G" to the box & is therein vapor-

20

with the air from the tubes K K and is there
‘The flames and products of com- |

.25

_40

the

~ culation of the flames and heated products of
combustion from the burner is obviously
maint’ained throughout all’ parts of the cas-
“ing of the heating device.
pipes K K are made muech smaller in cross-
~ sectional area than the exit-pipes-M M, there-
by insuring the outward passage fIOIll the
- burner of the heated produets of combustion:
and the necessary draft through the burner.
To allow access to the burner for lighting it
ﬁa,nd for other purposes, the top E’ of the cas-

- ingis prefembly provided with a centralopen-
‘ing ¢€’, provided with a

o .':50'

55

6.0

~ casing rests.

tion takes place.

ized and passes to the combustion-chamber

‘burned.
bustion. pass upwardly through the aperture

7 in the top plate J and are carried toward
~ one end of the casing over said top plate, as
- indicated by the arrows in the drawings, the

transverse partition J? preventing the passage

thereof in the contrary direction. Upon reach-
-mg the end of the casing the sald products
~ of combustion pass downwmdly around the.

-~ edge of the plate J and then backwardly
beneath said plate and around the sides of
the box G to the opposite end of the casing.
At this point they pass upwardly around the-:-
~ edgeoftheplate J,and theythen passover said
o -.plate toward the middle of the casing, where
they encounter the partition J*> and are car-
ried downwardlyand out of the casing through
pipes M M. By this eonstmchon a’ cir- |

be hfted off at pleasure.

"N in the drawmn*s indicates a plaie org u.:ud

of a form which 1 preferably employ fm cov- |
“ering-and protecting the heating apparatus.
Said
~general form as the top of the casing E, with
_1ts, middle part higher than its mar n*ms, and
‘is provided with leﬂ's n m, whereby it is sup-
| _ported from the surface upon which the said

plate is, as ‘shown, made in the same

11].'0'

other is closed.

a cover ¢ which may.
A pla,te e of glass.
~ or mica, is desirably inserted in the cover e?
1o permlt inspection of the bm ner- ﬂdme mth-.
- out removing the-said cover. -

‘ductor..

open at both ends.

ends, by means of which the ends of the pipes .

m?, located at the outside of the pipes:

middle part at the same time affords. ample;?._-?ﬁ;i*: R
| space beneath it for the burner and itseas- ~ -~
- The said plate N is deswably provided: '
‘.wmh a central opening n', within which 1s RLae
fitted a removable cover n? said: opening n/
ibem preferd,bly made lar ger than the: open-
1ing ¢’ of the casing E, so that the cover e? of
jthe la,ttel may be 1emoved through said open- . .o
ing ' and access the1eby had to the said~ ...
~casing without removing the plate N. The 8z '
cover n?is preferably 1 nrowded with an open- .
ing 7?, filled by a plate n, of micaor glass, -
-_whereby, In connection Wlth the similar open-_f;}_._';'_ e
‘ing in the cover ¢? beneath it, the burner—ﬂame,-,{; L
-may beviewed from the 1ntel ior of the car. |
To facilitate the free passage of smoke andﬁ...
‘products of combustion from the exit-pipes
‘M M, the latter are connected at their outer
‘ends With horizontally-arranged pipes M’ M’,.
‘placed parallel with the sides of the car a,ndj
Said plpes M’ are pro-
‘vided with valves m m m’m/’ at their open = . .

8

whlch are in advance when the caris moving
in either direction may. ‘be closed and- the A
‘ends at the rear may be opened, thereby al- . .
Jlowing the free passage of the. pmductq of. 7 ..
=combust1011 from the smoke-plpes in what-- i
ever direction the car is moving.-
‘ably constructed, the valves m m’ consist of

- As prefer- -
105
,houzonta,lly-pwoted flat disks, the support- .~ = .
‘ing-pivotsof which are connected with levers

: r-[lhez.-._.”-'l S
_flee ends’ of said levers m? belonging to the =~ =
‘valves m m’ of each pipe are preferably con- RS
nected by a rod m3 and the. said valves are: =
The cold-air-inlet *arraaged relatively to each other in bueh'_g. DRI I
manner that when one valve is open ‘the =
This*constr uetmn obviously - .
‘enables both valves m -and m’ tobe properly .
turned by moving either one of them or by
‘moving the (,onnectmﬂ—lod m?, _
1n dotted lines at m! a handle. applled to. the_"-{'
rod m? whereby the. valves may be readily -
‘moved; but a preferable means for actuating 1
‘the said valves wher eby they . may all be
'~ opemted fromthe car-platforms isillustrated "
in full lines and more: clearly shown in Fig. -
7. Said device consists of eross-bars M2 M2 .
rigidly connecting the: rods mPm?® at onpomte; :
‘sides of the car, and rods or chains M® M% at- ;-
tached to said .cross-bars: and extended to
[ points upon the car-platforms where they can
‘be conveniently reached by the. driver oreon-
In the partmulaa construction illus-'.

- o

Ihaveshown -~ =

130 0
frated rods M3 M® are employed, which ex-f:_""--',:i)’,.* BRI
‘tends to points beneath the platforms, where =~ =

‘they are connected with chains N M, Whleh”i;- AT
The s::ucl pldte W111 be sup- L pa?,s over pulleys M‘1 M4 and are attached to SR




4

vertically-sliding rods M°® M?® Ifigs. 2 and 7,
;extenﬂmﬂ upwardly through: and slhiding in |
the platform and plOTlded with handles at
their

upper  ends.

o lan obﬂous manner.

10

.. The exit smoke- plpes M’ M" are ptefemb]} |
| _located at the sides of the car e
‘wheels, and the main smoke-pipes M M are

‘bent into spiral form in their p&l‘i% which ex-
tend horizontally outward tosaid pipes M’ M,
in order to facilitate the passage of the pro-
duetsof combustion through said pipes..
spiral construction of Ule smoke-pipes is ad-
- vantageous, and is therefore herein claimed; |

~ but such construction is not essential to the.
 successful working of other " par ts of the ap-i

~ paratus.

a0

- 2g

40

45

.50

55

Oo

. -be accurately controlled.:
o oand. prefwably con%muted said valve is in-
. closed within .a box or. casing D?, plomded |

-~ with alock; whereby access to the wvalve b} |

30

35 of. the heat throuclhﬂut the car, the probable:

. course of the warm-air eurrent% within. the
car being approximately indicated by the ar-
rows in. I‘lﬂ*s 2 and 3

I claim as my mvenﬂon-——

1. In a heatmﬂ device for st1eet -cars, the

combination, WI‘[h a closed exterior bmi or
casing, of a box G, consisting of side walls
and a botto.m sald box bemﬂ provided: with

an_ inner WELH or flange G/, formmg an. oil.
holder or receptacle, an open frame H, a pipe:
supplying oil to.said oil holder or 1ecept&cl& :

a top plate J, resting upon the top of said box
(r- and pl"OVlded Wlth the central flame-outlet

7 and a depending flange located within the

frame H, an air-outlet pipe communicating
with the interior of the box G, and a smoke-
exit pipe or pipes communicating with the
casing H exterior to said box, substantially
as desembed | -

. The combination, with the exteuol CAaS-
inu‘ I, of the box @G, provlded with side and
bottom walls, formmn an oll holder or recep-
tacle, a combustion- Lhamber located over the

bed, a top plate J, resting upon the side walls

of the box ( and plowded with a flame-open-
ing, partitions dividing the casing horizon-
tally and formed to provlde passages at op-
posite ends of the casing, smoke-pipes com-
municating with the upper‘ compartment of
the casing, and a partition extending across
sald upper compartment between the flame-

outlet passage of the burner and the said exit-

xterior to the.

A8 herein slmwn, |

ﬂ

By dmwnw upwardly |
¢ upon the said rods at one or the. other end of |
~ the car the valves: m nmy he shifted 1115

| - 1 pfu"t of the casing
The. oll-supply pipe . D 18, &,hmvn in ‘L’hez -
- drawings as provided with a

B a regulating-valve |
D’ I‘los 2 and 4,

Smnlm to that described:

'-f;f&nd clmmed I a’ prior application, Serial |
210,047, filed August 5, 1886, whereby the !
;qua,n‘rlty of oil delivered to the burner may

‘the end walls of the casing

‘extending

416,877

pipe, whereby the products of combustion are
caused to cireculate from end to end of the cas-
Ing before making 1,11611 eut thel cfmm Sub- |
fqtantmlly as deseribed. SRR
3. The combination, W1Lh th e\1er101 elosed- SR
1 ;eaqmn E, of ‘an oil- bulnu* located within the
| casing f—tlld eoumstmo of. a box or shell G,
form(,d to provide an 011 holder or: 1*eeeptacle oy
a top plate J, and a combustion-chamber: lo-
| cated over the bed and having an outlet- =
~opening through the top plate J, said top
| plate belng ehtended to form a pm*tltmn di-
~viding the casing into two parts or chambers
"Ihis |

80

and . formed to .pr 0V1de pa,bgfw o5 de acent to

and a bottom, said bO\ being provided with

the bed, a top plate J, resting upon the side

walls of the box G and pronded with a flame-
opening, partitions dividing-the casing hori-
zontally and formed to pmwde passages
at opposite ends of the casing,
.communicating with the upper compartment
of the casing ,zmd a partition extending across

smoke-pipes

sald upper COH’ID&I‘MHLHE betwezn the flame-

outlet passage of the burner and the said exit-
‘pipe, whereby the products of combustion are
‘caused to circulate from end to end of the
casing before making their
E s;ubstantmllv as de&,el ibed.

exit therefrom,

0. T'he combination, with the exterior ¢losed

casing E, of an oil- bumer located within the
casing and consisting of a box or shell G, a-
top plate J, a porous bed, and a combustion- -
.chamber Ioe&ted over the bed and having an
outlet-opening through the top plate J, Smd
| top plate being extended to form a p&rtiti(m

dividing the casing into two parts or cham-

bers and formed to provide passages adjacent
to the end walls of the casing, a partition J2
across said top plate at one side of -

the ﬂame -opening therein, and a smoke-exit
pipe or pipes communicating with the said
‘apper part of the casing, sub&,tantmlly as de-
SCI‘le{] -

. The combination, with a car-heating de-
.Vice, of an exit-pipe for products of combus-

a partition J% ex-
tending across said top pla,te atone side ofihei EEEEE
flame-opening therem aid a smoke-exit pipe
- OF pipes 001111111111101-.11;11“1@ with the said upper
snbstantmlly as described. -
4. Ina he&tmﬂ device for street-cars, the
cmnbumtlon Wlth a. closed exterior box or
casing, of a bO‘i G, consisting of side walls
90 .
aninner wall or flange G/, an open frame H,a =
- porous bed forming the bottom of said frame,
& pipe: Supp]ymw 011 to-said bed, a top pla,te; IR
J,resting upon the top of said box G and pro-
vided w1th a. central flame-outlet 7 and a. de-
pending flange located within the frame H .

95
| an au*-outlet pipe communicating with the m-: SRR R

co

unauthorized persons may be prevented. -
The loeatlon of the heatlnﬂ deweej nmd(, | terior of the box G, and a smoke- exit pipeor
1amely, | pipes communicating with the casing E ex- .
| ;_:111 the 1n1dd]_e of the car- ﬁOOL‘———-lS of advan- terior to said box, su.b%dntmlly_ag desembed.f
~ tage as tending to. produce an equaldiffusion | 5. The GOH‘.lbilm‘tiom with the exterior cas-

1ng K, of the box G, provided with side and: -+
| bottom walls, a porous bed located within
| said box, a LOIHbllSthl] chamber located over

105

110
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120

125
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~ valves, whereby when one of

416,877

tion, prowded with two 0pp051tely-f&cln o emt—

openings, valves controlling said openings,
“and means connecting S&ld valves, whereby

when one of the valves 18 opened the other
will be closed, substantially as described.

- 8. The combmatlon with a car-heating de--'
vice, of an exit-pipe for products of combus-
tion’ and provided with two oppositely-facing-

exit- openings, valves' _severally controlling
said exit-openings, means connecting the Sdﬂd
sald Valves 18

open the other will be closed, and actuating
devices connected with the valves and ex-
tending to the pla,tform of the car, substan—
tially as described. ..

9, The combination, with a car the ﬂoc:-r of.
Whlch is provided Wlth & &h&llow* pit or de- |

' pressmn of a

.of two witnesses.

sald pit or depresmon consisting of a flat or

shallow casum and a heatlnw-but*ne1* 100&136(1_
within said casing Slestantlally as described.
10. The combma,‘rlon with a car the floor

of which is provided with a shallow pit or de-

pression, of a heating device occupying said |
pit or depression, and removable ﬂ*ratmﬂ*s lo-
_c&ted upon the car-floor ad,] acent to said heat— -

111@ device, substantially as described.-

heating device loeated W1t]11n :

20

In testlmony that I claim the foregoing as =
my invention I affix my Smnature in presenee -

WILLIA"\I VOGEL.
Witnesses: | o
C. CLARENCE POOLE .
CHARLES E. I‘ISHER o .
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