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: ,,;11s -less. expensive” and’ tlmeQ-consumlng tha

) This mvent1on relates»to @ method for severmg
: ‘and ‘removing the - upper portlons -of - rails=and
" other . shaped iron..or- steel :niembers, espec1ally

" ‘whenstheilower portions of such: members are.€
‘bedded in a:foundatior material.-”
- will be described herein-as‘it may be applied-ad="
. 'vantageouSIy for.-Yemovihg, from paved: streets,
“the upper portions of street-car:rails; the’ lower¢
portions of which-are- embedded inthe pavenient,

“-but"it will be understood that the principles 6f I
" the invention may‘be ut111zed to advantage m,

other 51tuat10ns

.During recent; years, buses and trackless trolleys_
have rapidly replaced street Tailway systems -and:
the unused street-car tracks‘aré’ bemg removed:

-from sity streets‘in ‘which ‘they are embedded: -’
- The-usual niethod for- Temoving ‘such . “embedded
.. rails has involved digging-up the street-pavement - -
RN 'along one or- both sides of each raﬂ,

o3

: “cedure’ 1s qmte expenswe and oft -
:duly w1th trafﬁc on the s r eet :

,.,methods heretofore employed and whlc

~proved method Wherebir a ra11 ‘may be cut through»'

. dlagonally and lengthwxse by asingle long1tud1na1j

e a.bove ‘and along the eXposed top'sur’face of" the
-rail, so that the upper pdrtxon of 'the rail: may be_ -
: 40; T
- lower pertion of the rail, and w1thout d1sturb1ng o
the ‘material in which the rail may be embedded :

- severed -Guickly -and without: dlrect acéess to the

“The invention:

¥ d workxng S

aames

; and removed and the resultmg ~trench has been‘ S
.-ﬁlledl vél'with/the streét surface;:and -
UPigs 3, 4;‘and Boares cross:sectional vxews 111us-e ’
. tratmg other:types of-embedded rails.and ithe
5 -procedure of :this invention in. removmg the up--.
. per:portions of suchirails.: .
e cbordlng to tm'"'nventxon,»zthe upper or ex-
f-an embedded: railor: the:
. _;ﬂhl{e is removed: by firstclutting: through said:rail:
. from:above and Along & ‘plane extending. through
. the héad’ cportion: and-intersecting -the :vertical -
-~ -axiakplane of the rail; and thenlifting the severed
portion or: ‘portions -offof: the lower part-of :the:

- rail; which .Jower part:mby-he left embeddeds
the feundation ‘materialior: pavement.-; Fhe ‘cuts
+ting operation :preférably is, dore: thermo:chem= - i
- 1ca11y by-means-of asuitadly oxys uel-gas ‘cittting:

- blowpipe, and . by: a:single pass. of ‘such blowpipe
and-its heatmg ‘and cutting :jets: lengthwise:of: the
rail’ from-one.end to ‘the.opposite ‘end: thereof..

", in:this mannet frof. the .web. :and:base. of a.rail,
may.be: readrly hfted .outof. thelreposmons withs= = -
out :d gmg up ‘iany Of ¢ the pavement ad;ommg o

ing-trehch may-
r:matenal tOz

i g be applied to a common type of grooved L

- girder rail:Ra ‘having its base:B, its web "W, and

- most: of -itsthead - H embedded-in and: sunmmded:f

B Ioundatlon material or:‘paverment P The. -
head H may oonsist of _a tread portlon T8 ﬂangev.. R

‘The -above -and other- objects and ‘the nhoveél - . known?

features of ‘this invention will’ become apparent:‘ i

from’ the- followmg descnptron and the accom-
panying drawing; in: whmh s

~Fig. Tis a ‘¢ross-sectional view of 4 street ~-ra11- 5
" way rail and the ‘adjéining: pavement or material

‘in"whieh it'is embédded; also showiig an oxy=- -
" acetylene cutting machine havmg its-blowpipe: in:
“position to cut: the ra11 1n accordance w1th thls o

"“inventionit:

- Pige2 ‘a.cross sectxonal view, sxmﬂar to Flg 1 .
adJOImng ‘pavement.’.

1llustrating a rail-and- r 3
;after the upper portmn of the ra11 has been-: cut

“To: sever ‘the upper poxtlon of the ra11 & srut-'
able-mistal-eutting “device, such gs-an oxy-acets.
ylene cutting blowpips: D, .is advanced along:the. .

- rail from 6ne-enid to:the. otner so-.asto/praducéa
kérf Ko which: extends thesentire Iength of: the
ra11 and:sls extends didgonally.. threugh the:rail

S ceat 10 to therfar sidd-of: the:
web 'Wdt 12 T LPETTorm: the operatlon rapidiy
and economlcally,: the depthof the kerfiis mini-
mized’ by- advaneitig-the ‘cutting medium, stich: as
. the oxygen: ¢utting --thé .blowpipe,.along..
the bottom ‘of « the groove\.G Moreover 1t s mosta :
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i The ‘upper.rail’portions, which:are quickly severed -




" economical and desirable to séver the head or en-

" tire top portion of the rail by a single pass of:-

- the cutting device lengthwise of the rail, and to

“~do this it is necessary that the cuftting jet shall’

‘pass through the rail in such a manner that none
of the head or upper portion of the rail will re-
main connected to the. web. . Accordingly, the
cutting jet'is so inclined that it -will intersect
or just pass through a point or regicn such-as

“11 whete the under surface cf the flange F and -
thé adjoining or near side of the web W.merge. =
. The surface at and adjoining the point i usually. - , »
‘operations already-described.

@

the exposed side surface of the rail and inclined
so as to coincide with -the line t0—I(I—I2, as
previously explained. ~~However, if there. is no
channel L or its equivalent and both sides of the

-head H are substantially covered,. the severing

© operation may:be performed.by advancing the

is curved concavely, and therefore the kerf. Ka -

:may -be said to be disposed in: a plane which
intersects the main vertical ‘axial plane of the 1

rail and is tangent to, or passes through, merg- °
ing: surface portions of the head and web. . Such *

a kerf, when completed, will:result in severing ..
the entire head from the web in.one pass, though . -

" it ‘will be evident that the flange F and -the:
tread ‘T will:also be.cut apart.by the severing.

" operation, thereby. . facilitating: the:-subsequent . :

handling :of the two-biece, severed upper 'porpion :

of the rail to remove it from the street.. - 7. .

Figs. 3 and-4 illustrate other types of: girdéf g

'ra.ils and the application of this;method thereto.
These figures. diagrammatically illustrate. alter-
native positions and-inclinations:of the kerf, and.

show that the plané of cutting may. be varied, -
being determined generally by the degree:of ac-: :

cessibility such cutting plane: will afford.to the

. blowpipe nozzle and by a desire to minimize the - - )
‘- the remaining head portion while directing the jet

“depth ‘of ‘the kerf:to be.cut, As shown in Fig.3
" lines :18-—12.and 13—14 represent two different
_kerfs ‘or. planes-of. cutting,; each produced: by.

advancing a cutting jet lengthwise.of the: groove:
G-and -inclined so as to-pass.through the: peint
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cutting jet ‘while it is directed: against the top
surface of the rail and so inclined as to .coincide
with a line 18—19—20, thus producing a kerf Kd’

- which intersects the main vertical axial plane of
“the rail and severs.the head from the remainder

of. the-rail in-a manner similar to.the severing

.For convenience, the regions or points where.
“the surfaces of the web W -merge into the sur-
‘faces cf the flahge ¥, the tread T, or-the head H,

may be tertned the web-head points of the rail.
While:the ‘preferred. and. most:-economjcal. pro-
cedure: of this invention contemplates perform-
ing the severing operation by a single pass of the

cutting blowpipe lengthwise. of the rail,.this in- -
volves producirig-a kerf, which-passes almost ex--

actly through a-web-head point of the rail.: How=
ever, ‘in ‘some instances- it. may-be -dssirable :or
necessary to’make more.than one cut.lerigthwise

of the rail to sever the‘entire head or upper per-

tion: of. the; rail and render it easily removable.
For example,-as shown.in Fig. 4,if -the first cut

" or.kerf J accidentally .or.intentionally misses the
‘web-head: point: 11, the:tread iportion T may-be
“lifted cut_and then a second cut or kerf Q may
be produced 'by. advancing: the cutting jet .along:

against the .expesed-freshly. cut surface at a point

“opposite: the web-head point- I, so as to rapidly

..cut a kerf:through this thin section-and thereby

t1:where the surface of the web W merges with: .
the surface of the: flange F. : Obviously, the kerf. -

represented by the line.43—I14 .is deeper, and’

"~ therefore more time and gas -would be required

40. e b
" deeply embedded-part of the-rail.and have been:
lifted out, the resulting trench may be filled-with

to cut this kerf than the preferred kerf Kb rep-

resented ‘by.the.line 10—12.: The principles ‘of

this invention may also be followed by advancing:
the cutting jet along the tread:portion T.of:rail
Rb. to produce & kerf Kb’ as represented by. the.
line 15—16—11, where 16 represents.the point or:
region where- the surfaces-of .the: web ‘W . and:
tread T merge., . However; for the rail section Rb,.
‘cutting along the plane:of line i5—I 6—I11 obvi-

"sever the flange F or remaining. unsevered head -
-portion from the web W.. . T

- ‘In allinstances, after the“jhéaid ;S,orfcién_ar};por-,: ’

tions of the rail have been-severed frem:the more

suitable .paving .material and the surface rolied

. smooth, as.indicated at $.in Fig. 2.

* It+will be understood ‘that. the cutting device,

- such-as an-oxXy-acetylene cutting blowpipe of ‘well

_or:mechanically -along the-rail to-cut- the latter -

‘from end to.end in the manner described.. How- -
;. ever,in orderto-do the -eutting accurately and.
~rapidly, it is preferable to use a self-propelled and

ously would involve cutting through: a. greater:

thickness of metal, and would be less economical,

" than cutting.downwardly -from and along a bot-
tom portion of the.groove G.or its :equivalent..

An equivalent. of the groove G of Figs.1 and 3

~ig illustrated in Fig. 4 wherein the top surfaces:

of the flange F and the tread T of the rail-Rc

" accurately.guided. carriage to support:and guide

merge into.a region G’ which provides a guide -

or bearing for.the car wheel rim. Since.the re-:
gion G’ is close to both the central vertical plane.

of the rail and to the region where the surfaces:

- 6f.the web W and the.flange F.merge, it will be.
‘evident that the cutting jet preferably-should be:

advanced ‘along: the region G’ .and_suitably :in-
clined so as to-produce the kerf Kc represented

by the line 10—11—12 on Fig. 4. : ,

- Fig. 5 illustrates the application of this sever-~
ing.method to another common type .of rail Rd,:
in which no separate flange or intervening groove -
is provided ordinarily, though one side of the head:

H may be exposed by a channel L formed in the
pavement coextensive with the rail to receive the

rim of a street-car wheel.  If such. a channel is .
present, a kerf Kd may be produced by advanc-;
" ing along.the rail a cutting jet directed -against. 75

known-construction, :may - be advanced manually

the cutting device, -As shown in Fig. 1, for ex-
ample, the -cutting blowpipe D. may- be mounted

on a seif-propelled machine M -of the type:dis-.
closed in Patent No. 2,148,666 issued in the name-
“of -Lloyd:W. Young. - ‘The-machine M may: travel:

on-and be guided by a portable track Y. which may

“be suitably positioned parallel to.the rail Ra upon,
i0- which the severing operation is to be-performed..
-Appropriate heating and oxygen cutting-jets are

discharged by the blowpipe nozzle N, which may
be curved. or otherwise formed to extend into a
groove G, for example, and to.direct its jets in the

‘desired direction to produce the inclined kerf-for
severing the head portion of the rail according to_

this -invention. . The propelling: device Z .may

’ trabtionally engage one member of: the track Y

_-to_.propel ‘the -machine M:.and the blowpipe D
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lengthwise-of: the rail Ra:-at.a uniform and ap-.
propriate z'ate ‘of:speed for the severing operation:.
Usually, before setting the machine M in:place:..

to-start: cutting; with.it; a short section about six

inches long at:the end.of a rail’is cut out.with a.
hand-operated cutting blowpipe.: This is done to:




: _is applied,.

’facmtate the proper starting-dt: the cut. and’ the v
adJustment of the Iachine and the blowpipe rozs

zlel: Generally; the d1scha.rge -6nhd:of the blowpipe

niozzle 15 bent; to: an’angle of about.38° to. thévers

- tieal akisiof :the

_head point; but-the arigle of bend and:the Setting

..-of the nozzle wﬂl depend Upon.” the ex1sting rail o

section
“While the: severmg proc

" most: advantageously tutilized asa step i na method
7 ef removingthe head portions.of embedded streét=

e4r fails, other applications:of suchisevering pro=. :
s g medlum is. a. jet of ‘oxygen: having sufficient’

ipipe, so-that the cutiirg: jet”
- will intersect:the rail seeticn 4t the desired web- -

" eedure willoccur to those-skilled in-these. arts, -

Although. the thermo-chemieal cutting: procediire:’

‘hag distinct advartages in the method disclosed -
herein, other:cutting: devices. may be used and -

- various changes may be made in the details shown -

and described; without departlng from the prin-
ciples of this 1nvent10n .
Tclaim:- )

1. A method ‘of severmg a head portlon from a

20

' steel rail or similar: member havmg a head and -

- a.web,: such method comprising applymg a cub-
. ting. meditim- agamst -and - advancing the- same
along a surface of sa1d ‘head and: through said

rail or: sumlar member to produce a kerf extend-» L
- -ing- through sald head, lerigthwise of saidirail or..

similar member, and dlagonally across the main

vertical axial plane of said :web to the surface of 5

said web at the other side of said plane from the "

. surface of said ‘head against which said’ medium:
said cutting medium bemg advanced :

" through said rail or similar member so as to pro=

" duce  a kerf passing substantmlly tangentially :
',through mergmg surface portlons of sa1d head -

and said web.

‘ ,only f,he surface of said upper pormon exposed -
‘such‘ method comprising the stép-of severing said
-uppét ‘portion::by. -advancing:: L
“fromione énd to-the opposite éndiof saig rail and. - . 7
“'along said exposed surface: Whrle difectifigi said
medium ‘downwardly - through ‘and ~diagonally - .
--across: the .mmain: vértical axial plane of ‘the: rail

*."pegéd:sitface: .of the web: of ‘said:rail:

~the: portion of sald rail through whmh said- ¢
. ting" mediuin: passes:“is. hested :to: ‘substantially

§o.:that: said :medium shall: émerge._ i

6::A: method- as-defined’ infelaim: 5 1n whi

it$: kindling: tempeérature,. and if: which:sdid cut-

,.velo'c't‘ {0 penefrate. through saidirail=while ez
ing:advanced: length,wrse thereof - and: directed "
‘agalnst- sliccessive; areas: 6f; the exposed uppex
" surface portion.:
7.-A'method of severing & head portlon from 8. :
“steel. rail, said head portion comprising a. tread, .
g ﬂange, ‘and-a -groove between and coextensive -
" with:said tread and flange, said head portion be-
ing integrally connected to the upper -portion of
the web of said rail, and said rail, with the.ex-
cept1on of the upper. surfaces of sald tread, said-
flange; and ‘said groove. being - embedded ina.
foundation material, such’ method comprising ad- -
" vancing a cutting medium: lengthwise of said rail- - - | 5
while directing said cutting medium” against the ‘=
-surface:of said groove and diagonally aeross: the . =
main vertical axial plane‘of said rail so as to" pen-:

" etrate’ throuch said-rail o that surface of said

2. A single-pass method of seveung the entlre.j

head from a steel rail or similar member having.
- -a‘head and a web integral with said head, the side.
’ surfaces of said web merging: with the under sur=
faces of said head, said mefthod comprising’ apply-v_-
ing a cutting medium against and along a‘sur-"
face of said head. while 1ncl1n1ng said meditm in i
. a direction to pass through said head and dlag-j
- onally through sa1d rail or similar member across- .
~the main- vertical ax1a1 plane of said web and.j’.
tangentlally to one of the merging surface: por-.
“tions of said head and said web; so: as to.emerge =
. at that surface of said'web. which is dlsposed at.

40
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the opposite side of sa1d plane from the. surfaceg'

- of 'said head. agamst Wh1ch ‘said’ medlum 1s aps

plied initially.

3. A method of severmg a head portion fromf -

~a'steel rail or similar member having a head and
@ web; the rail or similar member, with the ex-

" ception of the upper surface of the. head; being

- embedded “in and surrounded’ by a, foundatlon"
~_.material, such: method comprising advancing a: »
260 -
- lar- member and s1mu1taneously 'directing - 'said -
cutting medium against the exposed surface .of -

‘cutting medium lengthwise of said. rail or simi-

said head.and diagonally across the main verti-

- cal axial plane of said rail or similar member.so
that said cutting medium passes through a web- -
. head po1nt of said rail or similar member and - .
“emerges in 4 regionof said web which is sur- .

rounded by said foundation material.

. 4. A method as defined in-claim 3 in which -
- ‘said cutting medium - is” directed so as: o pass
" through:the lowest web-head pomt of sard ra11 or‘j’,

similar member.

5.'A ‘method of" removmg the upper portmn:"\
[ of a steel rail from the remainder of such & rail.
. which is,ernbedded in pavement and which has;:‘

[543
L&
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~lar member, such method:comprising advancmg

web-which is on the opp051te 51de ‘of sald plane 58

from said groove,

'8."A’method as’ defined in clalm Tin whlch sald o
cuttmg ‘medium is -s0- directed that it. passes - . .
- through-a portion of said. rail where the under . -~
surface of said’ flange. .merges w1th a surface of -
: ‘;sald web.

9. A method as deﬁned in clalm 7 in Wthh sal

cuttmg medium is so directed: that it passes

- through a portlon of :said rail- where the ‘under
-surface of said head merges w1th a surface ot
~said web. B
10. A method of seveung a head portlon from R
- a.steel Tail or similar member, said- head portlon-
. .comprising a tread, .a flange, and a ‘groove pe-

tween and coextensive with said tread :and flang,

: sa1d tread and. flange being integrally- connected

to the upper end of-the web of said Fail or simi-

a cutting medium lengthwise of said rail.or simi=

.-lar member while directing said cutting- medmm'
" against the surface of said groove and diagonally -
acros§: the majn -vertical  axial plahe. of said rail

or similar member 5o “as to penetrate-through

- said rail or similar member to that surface of said. -
. web which is on the opposxte side of sald plane T

from said groove. -

11.'A method as’ deﬁned in cla1m 10, in which - -
sald cutting medium is so directed that it passes: .
~through a portion of said rail where the under
= surface of ‘said ﬂange merges w1th a surface of
- 'said web.,” .
12, A method as defined in clalm 10, in- whlch

sa1d cuttlng medium is so directed that it passes

. -through a’ portlon of said-rail where the. under
. .surface of said head merges . with a. surface of/
‘said web. )
13, A method of removmg an upper portlon of :
a street—car rail which is embedded in street pave- h

- ment” and replacmg pavement therefor such

(3

. method comprising severing ‘such. upper . portion -
“*from the:web of the embedded rail; hftlng sach -
severed upper portion from the remamder of the . <70

‘eutting’ medium-.*
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‘rail; thereby leaving a trench in place of such’

severed upper portion.and leaving said.remainder
_.of the rajl embedded in said pavement;: and filling

said ‘trench with paving material level with the

adjoining street pavement.

:14.-A:method of. severing: -and: removmg the

‘head from & steel rail or similar member having
a head and a web, the upper surface of said head -
being exposed.and the rémainder. of said.rail.or’

similar member-being embedded in and:surround-
ed: by | foundation -material;: such ‘method: com-

lenghwise . of . said - rail: or similar member: while
directing . ‘said. -medium - diagonally. . .downward

- across the main vertical axial plane. of ‘said-rail
or similar member to produce‘a kerf. extending
from. said: upper surface through sald rail .or’

similar member above a Web—head point thereof,
and. to emefge at-the-embedded surface of said

‘web on'the opposite:side.of sald plane from that
on.whichis: located the web-head: point :above

which: said kerf passes;-lifting off:the portion of
said: head severed by such' severing ‘operation
from.the remainder: of said rail or similar mem-

‘" ber; -advancing a ‘cutting ‘medium lengthwise of.

10

prising the steps of :advancing.a cutting: medium .

the remainder of said rail or similar member
while: directing: said: medium against- the exposed
freshly cut’ surface:thereof ‘at a point opposite
said web-head point so‘as to sever .the head por-
tion. from: said remainder::and: lifting such-last=
severed head portion:off the lower portion of said
rail or 51milar member:
P ROBERT M. WALTERS




