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This invention relates to a rail heater for melt-
ing snow and ice in track switches. Sometimes
they are called switch heaters. The demand for
a gas heater that remains lighted irrespective of
weather conditions and. without supervision is
increasing because of the growing number of
railroad centralized traffic control systems where
switches at points remote from railroad person-
nel must be kept in operable condition. The re-
quirements -for this type of switch heater are
much more exacting than are those for the switch
heaters that have been in common use in ap-
proaches to yards and stations, where during in-
clement weather, personnel is constantly super-
vising the heaters and reigniting them when they
are blown out.

The problem to be solved by a switch heater
is frequently misunderstood. Many think that
the switches become inoperable because of the
freezing of water and snow amongst the operat-
ing . parts.  This is not correct. The switch is
blocked because of the jamming of snow between
a switch point and the rail against which the
switch. point operates. Figure 1 illustrates an or-
dinary switch. Numerals 10 and 12 identify 39
foot rail lengths; 14 and 16 are the switch points,
and 18 and 20 are rails continuing the switch
track and the main track respectively. The
switeh points 14 and 16 slide back and forth on
plates such as 22 and 24 and the points may be
joined at one end by one or more links such as
26. Referring to Figure 2, which is a view taken
on the line 2—2 of Figure 1, the snow drops into
the space 28. As the switch is thrown back and
forth, the point {6 packs the snow into the space
28-adjacent the web of the rail and beneath the
ball:” Commonly, the temperature of the rails,
the points, the plates, and the ties is below freez-
ing, and there is no water formation. Each time
the switch is thrown the point 16 packs more
snow. and very quickly the point is working
against a snow pack, which from the standpoint
of strain, is the equivalent of ice. At this point
the switch cannot be thrown. Moreover, the
-points are likely to lock in a midpoint position so
that.a train cannot advance onto either the main
track or the switch track. The switch. cannot
be easily cleared. It is not a question of break-
ing with a hammer small formations of ice be-

tween the bottom of the switch points and the

plate on which it moves. What is required is a
pick Workmg in the space 28 and beneath the
ball. .+~
Rail heaters are of two general types. The
first type employs burners positioned beneath the
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base of the ran and of the switch pomt as. sug-
gested by the dotted line 34 in Figure 2. The
second type seeks ‘to heat, continuing to ‘refer
to Figure 2, the web I3 of the rail. Apphcants-
term this the web and ball type heater.: It.must
be of a length such that it.can be used not only
on rails at switches, but at crossovers and- oilers,
and hence is built in'a standard, -comparatively
short length. The theory-of -this type-of heater
is that as fast as the-snow is packed against the
web, the snow is melted and the water runs down
onto the ballast. ‘This type of -heater-has been

‘employed - for ‘some -years- on street- railway

switches, and is shown in the Greenfield Patent
No. 1,681,231. The invention that is the subject
of this application is of this second type.

Both types of rail heaters when employed af
unsupervised switches, must be able to resist
blowing out due to the passage of a train; or if
blown out, must be capable of being re1gn1+ed
automatically.

The first object of this invention is to prov1de
a new and improved web and ball type heater
characterized by burners protected by open-end-
ed tunnels which constitute combustion chambers
and these are positioned to resist the snuffing
effect of a gust of wind moving through the heat-
er along a path substantially parallel to the rail.
The burners employed. are old in. the propane
gas art. A propane burner has a tunnel which
is made of heat-radiating material and the burn-
er is designed so that the flame will heat the
tunnel. Until the tunnel is heated, the propane
gas, which is slow burning, will not burn effi-
ciently. However, applicants in the present in-
vention are not concerned  with the. burning
qualities of these propane tunnels.. The impor-
tant function of the tunnel so far as this inven-
tion is concerned is that-it provides a combustion
chamber which is shielded from a strong gust
of wind. The feature of applicants’ invention,
therefore, is the positioning of these tunnels in
the heater so that the plane of their delivery
orifice is parallel to the length of the rail. A gust
of wind caused by a moving train will move across
the tunnel mouth and not into it. Inasmuch as
most of the combustion occurs in the tunnel, in
which the gas and air pressure is higher than at-
mospheric pressure, the effect of a gust of wind
across the tunnel orifice which further lowers the
pressure in the tunnel, will be little. :

T is important that the pressures in the tun—-
nel be such that combustion will {ake place there
and a,pplicants utilize a wide-range aspirator
which will mix the proper amounts of air with
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gas despite a wide range of gas pressures. Pro-
pane gas is usually under comparatively high
pressure and natural gas from city mains is sup-
plied in a rather wide range of comparatively
low pressures.

The second object of this invention is to pro-
vide a flaide tfansfer channel which will reignite
snuffed-out buriiers.  Applicants’ burners are
spaced four inches apart and are in a straight
line. So long as one burner remains ignited,
all burners will be promptly reignited by the
movement of gas along the flame fransfer
channel.

Another object of this 1nvent1on is to provide
a multiple unit heater which miy be dssembled
on the job and still provide a flame transfer
channel between the units. - A featuié of this
heater is a bridging flame plate which may be
positioned between adjoining heaters siid which
in effect makes a singlé heater out of a plu-
tTality of units.

Another obJect of the 1nvent10n s to produce

today have gas ma,mfolds censmtmg of g pipe
and a shield of some sort is attdched to the

pipe. Apphcants heater including the mani-
fold- and- the' shield is formed out of 4 single
shest 8F plate of stéel which ¢an be bent on
brakes #nd spot of Hne Welded to held the de-
51red corﬂ'lguratlon The ‘g3 manifold. itself is
square in- ex Section, bt an' ordinafy pipe
coupling is risunted at edéh énd. The aspirator
is° designed to handlé a selécted number of
burhers. In apphcants design, the aspirator will
handle two lengths -of five feét each where the
aspirator feeds the egas ‘through a T into one
end of each length. The aspirator’s capaeity
i§ not suitable for attdchinent to one end of a
tefi-foot length. )

Sonie difficulty has beeh exXpéfieticed With the
shields of heaters which warp dué t6 éhatiges
m temperature Inasmuch as the shleld 1s really
of ‘the ra11 ball and the web when the sh1e1d
Wwarps, it permits the heat to escape upwardly
‘between the ball-and thé shield, whereas the op-
eration is moie efficiént if the heat is forced
downwardly and out around the bottorh of the
heater itself. Applicants provide slots in the
§hield which permit some expansion and con-
traction, thereby dvoiding warping, although 4
$lght amounit ‘of heat is lost as it passes through
the slots: A $lot is also provided. in the flame
‘tr:msfer chafinel iminédiately above each burner.
Afi “dvantage is derived from. the manifold’s
formed 1ntegm11y with the shield, par-
‘where-the heater is using propahe gas.
; 18 quife cold and it ténds to keep the
'mamfold cold, #nd this in fufnr tends to Keep
‘the shisld cold

These and §ich 6ther objects as may hefe-
inaffer appear are attained in the embodimeit
of the invention heréinafter described in ecoh-
junction With drawihgs on one sheet, wheréin:
- Fig. 148 a scHematie, plan view of a railrcad
switeh;
: F1g 2 is a seetionial view of @pblicants’ heater
‘pos1t10ned at a pomt on the rail indicated by
line 22 of Fig. 1;

Fig. 3 is an 1ns1de elevation of applicants’
heq._ter;“ and

- Fig, 4 is 4 side view of 4 bridging flame plate.
_ Continuing to ‘tefer to the drawings, the main
body of the heater-consists of an elongsted plate
30 having 3 tettangilaf eohfiguration, see Fig.
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3. The lower portion of the plate, referring to
Fig. 2, carries right angle bends, 32, 34, 36, and
38, which form between themselves lands, the
significant land being the burner land 40. The
land 42 is welded to the under side of the plate.
By this construction there is formed a manifold
havitig & rectangular cross section. The ends
of the minifold dre closed by coublings 44 and
%6 which are brazed to the ends of the manifold,
‘see Fig. 3.
. The burner land 40 carries a row of circular
holes such as 48 in which is mounted a tunnel-
type burner 50. This tunnel-type burner is
sitnilar to those:used for burning propane  gas
atid cohSists of & burner screen 52 mounted over
the opening of the circular hole 48 and inside
a tubular tunnel riember or duct 54. The tunnel
member or duct is made of metal adapted to
radiate heat into the combustion space 56.
These burners are spaced at selected 1ntervals
along the manifold.

Mounted abové the blifhers IS & contihuous

flame angle, 58, which, whefi the buiner is

mounted- 4§ illustrated in Fig. 2, constitutes &
downwaidly directed channel. This flame angle
carries a transverse slot 60 above eacH burner
to permit expansion and coxrtraction of the metal
without warping the flame angle: The uppér
edgé of the plate 30 is canted at 62 and this
canted portion €arriés slots 64 to periif expan-
sion and cofitraétion 6f the plate 30 withoiit
warping. In thi§ typé 6f burnef the plate 30
is cormonly described 4§ a shield. In applicants
burner, however, the plate 30 constitutes the
body of the deviee. This is imiportant not only
hecause it provides a simple construction but
because the matiifold cools the plate 39 when
the heater is operated on propahe gzs. Wheén
bropane gas is introduced to the manifeld, it is
extiemely cold and while the fiathe heats the
uppei part of the plate; the eold gas in the
masifold teads to counteract this undesirable
heat.-

Applicants” rectafizular manifold miakes it
possible to utilize & holder 66 which is readily
adjustable laterally. Referring to Fig. 2, the
lower portion of applicants’ holder 66 is conven-
tional, but the upper part consists of two arms
68 and 70. The arm 70 has a lig 18 on its end.
The inside dimensions bétiween the arms, or one
arm and the lug 18, is slightly grester than
the outside diainetér of the manifold, $o that
referring to Fig. 3, the holder 66 can be slipped
over the end of the manifold and then pushed
down to. any desitable poini, the lug 718 not
engaginig the burner 56. Ties do mot bear any
fixed relationship to the end of . switch point,
and hence, the holder 66 must be movable later-
ally of the Hedter.

Gas may be infroduced t6 the manifold by
mounting an aspirator such as 12 in Fig. 2 di-
Tectly on the end of the coupling 44 in Fig. 3.
However, the aspirator utilized by applicants has
a capacity of hardling two manifolds with burn-
ers, each having & length of five feet. In Figs. 3
and 4, there are illustrated portions of two of
applicants’ burners in which the shield portioh
of the plates 30 are joined by a bridging flame
plate T4, which has a spring ‘elamp 76 for holding
a T- couphng 18. More importantly, it has a
flame transfer channel link 80. As illustrated in
Fig. 3, if all of the buriers on the right-hand
heater are extinguished, gas from the left-hand
heater will flow along the flame t¥ansfer charinel

‘across the bridging plate atid Teignits the biurnefs
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in the right-hand heater. The bridging flame
plate is an important practical asset in appli-
cants’ device because it-makes it possible to string
a'row of heaters where fifteen or twenty feet of
rail web should be heated while providing a maxi~
mum guarantee of reignition of snuffed-out burn-
ers. These heaters must be installed by regular
railroad employees and for that reason, installa-
tion instruections must be simple and the equip-
ment must be simple to install. Moreover, the
heaters as made must be comparatively short. In
many track layouts, heaters should be installed
where the maximum available space is only four
or five feet. Unless the manufacturer is going to
manufacture heaters of various lengths, the max-
imum length of a heater is limited to four or five
feet:” As a practical matter, designing heaters
for each switch installation is uneconomical and
designing heaters of varying lengths undesirable
because neither railroads nor rail equipment job-
bers like to tie up money in various length heaters.
Applicants’ single length heater, therefore, con-
forms with standard practice but the bridging
flame plate makes it possible to join a plurality
of these heaters in the field so as to get a single
heater of any desired length.

The end of a heater is closed by an end shield
82 which has a flange 84 that engages the outside
surface of the plate and a hole 88 which seats
over the coupling such as 48, see Fig, 3. This end
shield may or may not be fastened to the plate
as it leaves the factory. Ordinarily, it is fastened
in the factory at that end of the heater which is
to be closed by a cap such as &8.

Having thus described our invention, what we

claim is:

1. A rail web and hall heater comprising a plate
having an upper and a lower side and having two
substantially parallel edges, one edge of said plate
being folded around to the lower side of the plate
50 as to form an elongated manifold, a plurality
of burners mounted along the manifold adjacent
the lower side of the plate, and each said burner
including a duct connecting each burner to the
manifold.

2. A rail web and ball heater comprising a plate
having an upper and a lower side and having two
substantially parallel edges, one edge of said plate
being folded around to the lower side of the plate

50 as to form an elongated manifold, a plurality -

of burners mounted along the manifold adjacent
the lower side of the plate, each of said burners
including a duct connecting each burner to the
manifold, and a longitudinally extending, con-
tinuous, flame transfer channel member mounted
on the lower side of the plate.

3. A rail web and ball heater comprising a plate
folded to provide an elongated manifold, a plu-
rality of gas burners spaced along one face of
said manifold, & tubular tunnel member sur-
rounding each burner communicating at one end
with the interior of said manifold and at the
other end forming a flame orifice, said orifices
lying. in a plane substantiglly parallel to the
length of the manifold, a shield integral with and
extending from the manifold over but spaced
from said orifices and a longitudinally extending
angle member, forming with the side of the mani-
fold a continuous flame transfer channel, mount-
ed immediately below the shield and overlapping
the flame orifices and into which channel said
orifices are directed.

4. A rail web and ball heater comprising a lon-
gitudinally extending manifold of rectangular
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eross-section formed from a portion of a sheet
metal plate, the remainder of said plate project-
ing beyond the manifold and adapted to extend
towards the rail to be heated, a plurality of burn-
ers operatively positioned along one side of said
manifold below said extended plate portion, and
an angle member mounted on the lower side of
said extended plate portion overlapping the burn-
ers and forming with the manifold a continuous
flame transfer channel into which said burners
are directed.

5. The rail web and hall heater of claim 4
wherein heat expansion slots are cut into the
extended edge of the plate.

6. The rail web and ball heater of claim 4
wherein a heat expansion slot is cut into the angle
member forming the flame transfer channel above
each burner.

7. The rail web and ball heater of claim 1 in
combination with a holder having fixed arms
shaped to engage slidingly the greater portion of
the outside, cross-sectional periphery of the
manifold.

8. A multiple unit rail web and ball heater
comprising two identical, elongated heaters each
having an elongated manifold provided with lon-
gitudinally spaced gas burners and a continuous
flame channel adjacent to said burners and ex-
tending lengthwise of the heater and into which
said burners are directed, said heaters being posi-
tioned in end-to-end relationship, a gas coupling
positioned between the manifolds of the heaters
when they are positioned in end-to-end relation-
ship, a brideging flame plate mounted between the
heaters, and a laterally extending flame transfer
channel mounted on the bridging flame plate in
horizontal alignment with the flame channels on
the heaters.

9. In combination with two rail heaters, each
comprising an elongated manifold provided with
a plurality of gas burners spaced along the oufer
face of said manifold and protected by a con~
tinuous shield extending from said manifold over
said burners and a flame transfer channel formed
with the manifold by an angle member positioned
below said shield and extending lengthwise there~
of, into which channel said burners are directed,
of a bridging flame plate connecting said two
heaters, said plate having a cross-section to match
that of the burner shields and an angle member
integral therewith alignable with those of the two
heaters to make said flame transfer channel con-
tinuous, and couplings for holding adjacent ends
of the heaters and the bridging flame plate in
assembled relationship.

DANIEL G. KERWIN.
FREDERICK G. O’CALLAGHAN.
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