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BOOTH BURNER

The Texas and Pacific Ry., 2-1/2" size, Booth type burner. This type il-
lustrates the basic principle of design common to the majority of locomotive
0il burners in use, that is, a horizontally elongated oil outlet is provided,
from which the oil flows by gravity down onto a similarly elongated jet of
steam, issuing from either a thin flat slot or multiple, in-line jets placed
a short distance under the oil outlet. In this burner the steam slot was
slightly longer than the oil slot, to prevent spillage over sides of jet.
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ST. LOUIS SOUTHWESTERN RY.

This burner employs the usual method of atomization, but, having a re-
movable portion, variations in the refinements of design are readily made.
Tip style A, makes the burner the basie, or Booth type. Tip style B, a smooth
lip, converts the burner to a design intermediate to the Booth and the Von
Boden corrugated lip type shown in main illustration. The removable lips
facilitate machining of atomizer slot and maintenance of size in service
through renewals of the lips, but difficulties were experienced in preventing
leakage of steam from joint. Design of pipe connection end is better than on

regular Von Boden burners, requiring less machine work and facilitating re-
moval of core sand.
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VON BODEN BURNER (PACIFIC LINES)

Burner shown in 3-1/2" size, is representative of the existing Pacific
Lines standard in this and numerous other sizes ranging to 4-1/4". This type,
compared with the Booth, has the extra feature of corrugated lip with low side
walls and in addition, upper, inner face of o0il passage has downward slope at
outlet to deflect oil at full flows toward steam jet, which issues from a 1/32"
thick slot., Cast-on lip and side walls, together with thinness of atomizing
slot made precision finishing of atomizing section impractical, resulting in
variations in performance between different burners. Removal of core sand from
steam section is difficult and value of alternate oil connection is questionable,
causing as it does, extra machining and complicating steam passage.
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VON BODEN BURNER (T&NO LINES)

The T&NO Lines standard Von Boden burner design was identical with the
Pacific Lines standard except in length. Because of use of a different style
mounting bracket on T&NO locomotives, this burner was two inches longer to
permit burner to extend into firepan an equal distance. To facilitate adjust-
ments to burner position during standing tests, the longer T&NO burners were
used almost exclusively for tests of Von Boden design, as the greater length
allowed use of a simple, adjustable bracket mounted on the locomotive frame,
It was for this reason, modifications illustrated were made to T&NO castings.
Photo and cutaway are the standard design; style "A" was the "Strapped"” modi-
fication, "B"™, the "Walled Exit" and "C" was designated as the "Shallow V."
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DIVIDED OIL PASSAGE VON BODEN

This burner was a standard T&NO Von Boden burner modified so that oil
entering the top inlet could only pass through the central section of the
three into which the normal passage was divided. The lower oil inlet was
connected only to the two outside passages. The central passage was for use
at low oil rates. For higher rates, oil was also introduced through the
lower entry and with o0il then passing through all three sections the burner
functioned as a normal Von Boden,
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DOUBLE VON BODEN

This burner was merely a 2-1/2" size Von Boden held on the top of a 3-1/2"
size burner with a clamping arrangement so that the relative positions of the
tips could be varied. The combination was tried in position shown; with tip of
top burner flush with oil outlet of lower, and with tip of top burner one inch
to the rear of face of o0il outlet of lower burner. The lower burner of combina-
tion shown was the Shallow Vee modification but last position with top burner
set back, was also tried using a standard burner for the lower.
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STEAM ASPIRATING VON BODEN

On this Von Boden burner the o0il passage was extended by the addition of
a curved hood or lip at the end of the burner, leaving the sides partly open.
The atomizing steam slot was cut at an angle, to direct jet toward end of hood
as indicated in cutaway sketch.
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GREAT NORTHERN RY. BURNER

While this burner operated on the same principle as the Booth type, it
may be noted that there were several refinements to improve performance. Most
notable was the use of multiple atomizing steam jets radiating from a point on
the burner axis, so as to provide a fan shaped spray, thus avoiding the usual
heavy concentration of oil along line of burner axis. 0il outlet has deflect-
ing upper surface to direct oil downward, where separation of steam into
multiple jets provided access to entire entraining surface. Lip, under jets,
held oil in contact and recesses increased availability of under parts of jets.
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CHICAGO, ROCK ISLAND & PACIFIC R.R. BURNER

- In this burner the simplicity of the Booth type had been modified by the
addition of a removable orifice plate to provide a steam orifice of the more
effective fan shaped multiple jet type, together with a smooth surface lip.

The oil outlet was plain and straight without a deflecting surface on upper
edge. The outlets of the atomizing steam orifices were recessed slightly under
the oil outlet, but the reason for this was not apparent,
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MULTIPLE VEE CHANNEL BURNER

This was an experimental burner combining several unique features in an
attempt to eliminate some of the usual deficiencies in performance. Steam jets
were provided above the o0il outlet to reduce upward scattering of oil. The
main atomizing steam issued from multiple, expanding nozzles, designed to in-
crease velocities, and arranged to produce a fan shaped spray to reduce concen-
tration at center. O0il entry was inverted from the Booth type to provide a
small reservoir from which the oil entered a machined passage with a contiguous
diamond cross section, all for the purpose of improving distribution of oil
across burner. For experiment, two main orifice plates were provided, with
jets positioned under, and between the diamonds of o0il outlet, as shown.
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