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EXH??ST-PIPE, 
948,020. 

::To all uplom it ??? concern; 
Be it known that I, JoHN PLAYER, of , Schenectady, in the county of Schenectady 

and State of New York, have invented a 
5 certain new and useful Improvement in Ex 
haust-Pipes, of which improvement the fol 
lowing is a specification. 

; : My present invention is more particularl 
... designed for application in connection with 

10. annular exhaust nozzles for locomotive en 

:: 20:which shall 

50 or top view of the same; 
horizontal sections, on the lines a a, b b, c c, 
and dd, respectively, through the same; Fig. 
10, a bottom view of the same; Fig.11, a 

igines, of the type set forth in Letters Pat 
... ent of the United States No. 673,726, grant 
ed and issued to the Brooks Locomotive 
iWorks, as my assignee, under date of May 

:15.7, 1901, and in a pending application for 
'...Letters Patent filed by me June 17, 1908, 
Ser. No. 438,912. - - 

3. The object of my invention is to provide 
- an exhaust pipe for locomotive engines, ? of simple and inexpensive 

- construction and ready adaptability in, and 
- in connection with, smokeboxes and spark 
... arresting appliances of the constructions 
known and approved in present practice, 

25 and in the operation of which there will be 
attained the advantages of freer steaming 
of locomotives, greater efficiency and econ 
omy in their performance by reason of re 
duction of back pressure on their pistons, 

30 and prevention of fire damages by the prac 
tical elimination of the ejection of sparks 
from the smoke stack, particularly when 

a burning low grade fuel and lignite fuel. 
: The improvement claimed is hereinafter 

35 fully set forth. 
In the accompanying drawings: Figure 1 

is a vertical transverse section, in the central 
plane of the stack and exhaust pipe, through 

, the smoke box, exhaust pipe, and stack of a 40 locomotive boiler, illustrating an applica 
'tion of my invention; Fig. 2, a vertical lon 
gitudinal central section through the same 

' and through the forward portion of the 
; : waist of the boiler; Fig. 3, a vertical central 

"'45 section, on an enlarged scale, taken in the 
plane of Fig. 2, through the exhaust pipe 
and-exhaust nozzle shown in Figs. 1 and 2; 
Fig. 4, a similar section through the same, 
taken in the plane of ??????????? Fig. 5, a plan igs. 6, 7, 8, and 9, 

vertical central section through the exhaust 
55 nozzle and the upper portion of the exhaust 

pipe, showing the application of a spreader 

specification of Letters Patent. Patented Feb. 1, 1910. 
Application filed February 9, 1909. Serial No. 478,922. 

and blower nozzle; Fig. 12, a similar sec 
tion, showing a modification of the struc 
tural detail of the exhaust nozzle; Fig. 13, 
a plan or top view of the construction of 
Fig. 11; Fig. 14, a similar view of the con 
struction of Fig 12; Fig. 15, a side view of 
a grinding block for making a steam, tight 
joint between the exhaust pipe and cylinder 
Saddle;. Fig. 16, a plan view of th? same, 
and; Fig. 17, a vertical section through one 
side of an exhaust nozzle and the adjoining 
portion of an exhaust pipe, showing im 
proved means for making the joint between 
the same. . . 
My invention is herein exemplified as ap 

plied in connection with a locomotive boiler 
of the type now standard on railroads, and 
with an exhaust pipe of the type set forth in 
Letters Patent No. 673,726 aforesaid. The 
shell or waist. 1, of the boiler, is provided 
With a plurality of fire tubes, 2, extending 

65 

70 

75 

from the firebox, which is not shown, to the 
front tube sheet, 3, through which tubes, the 
products of combustion pass from the fire 
box to the smokebox, 4, which is secured, at 
its Fear end, to the front ring of the shell, 1, 
and, at its bottom, to the cylinder saddles, 5. 
The forward end of the smoke box is closed 
by a metal front, 6, having a central door, 7, 
and it is provided at its top, with a stack, 8, 
having a downward extension, 9, with a flar 
ing or conical lower end, 10, within, the 
smoke box. . . . . . 

In the practice of my invention, I provide 
an exhaust pipe, 12, having an annular dis 
charge cap, tip, or nozzle, 17, secured de 
tachably to its top, and constituting its exit 
section. The spark arresting appliance illus 
trated, which is one of sundry suitably 
adaptable designs, and which, in and of it. 
self, i? not an e?sential of my inyention comprises inclined front, and side sheets of 
wire netting or perforated plates, 25 and 27, 
extending from an inclined transverse de 
flecting plate or diaphragm, 23, located in 

80 

85 

90 

95. 

100 

front of the tube sheet, 3, to the front and 
sides of the smoke box, below inlet or en 
trainment... passage 
scribed, in the exhaust pipe, through which 
passages the gases of combustion are en 
trained in their traverse to the central dis 
charge passage, 15, of the exhaust nozzle, 17. 
In order to insure a tight joint between 

the exhaust nozzle and the exhaust pipe, the 

s, 16, hereinafter de 
105. 

110 
nozzle may have circular grooves or recesses . 
formed iñ its bottom, to ?eceive' picking : 



the groove. and are 
5 fastenings, as bolts passing through periph 

10 passages thereof, has a vertical longi 

an annular exhaust steam discharge passage, 
sage being formed between the outer shell 

25 of the exhaust pipe, and an inner. shell or 

30 the space between the inner and outer shells. 

"... either by making the exterior of the exhaust 
pipe of such dimensions, as to produce, a by the exhaust blast, through the entrain 85 practically uniform interior section, or by 

as showi in Fig. 3, 7, and 8. to prevent 
40 This latter construction I deem the more 

50, quirements of service. . 

2 . .94802O 

rings orgaskets, 17, of flexible netal or the entrainment passages, 16, by which the 
composition, which ??????? outwardly below areas of the exhaust steam passages below 

are clamped and held tightly the nozzle are of necessity, reduced and are 
between the nozzle and pipe by suitable not in the direct path of the columns of ex 

haust steam, The entrainment passages, 16, are disposed tangentially relatively to the 
onnected, central gas discharge passage, 12, and are 

eral lugs thereots . 
The exhaust pipe, 19, which i 

at its lower end, to the cylinder saddles, 5, preferably set conically, conoidally, or spi 
steam rally in relation thereto, as shown in Fig.6, and communicates with the exhaust 

ngitudinal and in Figs. 3, 4, 11, and 12. 
central bridge, 14, extending upwardly 
its base, for a distance proper to separate steam space of the boiler and is controlled 
the currents of steam discharged from the by a valve in the usual manner, is prefer cylinder exhaust passages, as in ordinary ably tapped into one of two threaded open 

15 practice. The transverse area for the pas ings in the shell of the exhaust pipe, the 
sage of exhaust steam through the exhaust other opening being closed by a suitable 
pipe is preferably made uniform through- plug. The blower pipe delivers steam into 
out said pipe, in order to maintain uniform a chamber or space, 21, core in the exhaust yelocity and volume in the column of ex-pipe, from which a vertical dischirge sec 

20 haust steam before entering the exhaust tion, 22, of the blower pipe, leadscentrally 
nozzle, into which it is diseharged through', 

angmentation of draft maybe effected when 
Steam i? discharged through the blower pipe, 
aid pipe may of course, if preferred, be 

20, at the top of the exhaust pipe, said past 

wall, 12", extending downwardly, and taper 
? inwardly to a plane below a plurality of 
inlet or entrainment passages, 16, four being 
shown in this instance, which extend through 

applied externally thereto, in any suitable 
mainer. As shown in 'Fig. 11, the: top of 
the discharge section, 22, may be covered by 
t ???? cap, 22, so as to divide the '. The uniformity of area of the avenue of column of discharged steam into a plurality 

: discharge of exhaust steam may be attained of jets. 
The gases of combustion which are drawn, 

ment passages, 16, are discharged through 
the central passage or space, 12, in the ex 
haust pipe which is surrounded by the ex haust steam passages 12°; and through a 
central gas discharge passage, 15, in the an 
nular exhaust nozzle, 17, which registers 

desirable one, as thereby smoother and more with the passage, 129. In the preferred 
uniform passages for the exhaust steam are form shown in Figs. 1 to 11 inclusive and 
provided, and all obstructions to its flow Fig. 13, the exhaust nozzle is provided with 
which would be caused by irregular shape a plurality of exhaust steam discharge pas 

forming vertical partitions, 12", in the ex 
haust pipe, said partitions being.cored out, 
undue thickness of metal and reduce weight. 

45 are avoided. The number of exhaust steam sages 11, which are disposed, in circular 
passages corresponds with the number of plan, around the gas discharge passage, 15, 
entrainment passages, 16, (in this case four) and are preferably drilled if the exhaust 
but may be made greaterior less in accord- nozzle at angles to the axis thereof. In 
ance with structural conditions and the re-order to facilitate the drilling of the pas 

... sages or holes, 11, a corresponding number 
The several exhaust steam passages, 12, of hemispherical recesses, 11", may be cored 

leading into the passage, 20, throughlyhich on the under side of the exhaust. nozzle, it 
the exhaust steam is discharged into the ex being a well known fact that, no liter at. 
haust nozzle, are preferably inclined toward what angle the holes may be drilled, the 
their upper ends, in order to enable a central center of the drill, when central, with the 
gas discharge passage or space, 12", in the base of the hemisphere, Will, at all times, 
exhaust pipe, around which passage they are be at right angles to a plane which is tan 
located, to tie materially enlarged above the gential to the hemisphere, and will there 
transverse area that would be afforded if the fore start the hole in its correct position 

- - steam passages, 12", were vertical, and also without slipping ont of place. 
... to give to the exhaust steam a rotative mo The discharge passages, 11 may be drilled 

... ition before entering the exhaust nozzle, and at any angle desired to produce the proper 
. . to insure a more uniform distribution and angle of impingement for each individual 

... pressure of steams as it enters the exhaust jet of steam, the jets, when combined, form nozzle, especially at the points located above ling a spirally rotating annular column. 

unconnected with the exhaust pipe and be 

A from The blower pipe, 21, which leads from the 

to or near the top of the exhaust hozzle, so 
that entrainment of gases and consequent 

... 2 
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scharge passages are shown as drilled langularly in two directions relatively to the 
central gas discharge passage, i.e., at a tan 
gential angle thereto, thereby deflecting the 
column outward, and at a radial angle which 
contracts the ultimate diameter. The com 
bination of these two angles, in any desired 
ratio, produces an intermediate angle which 
can thus be determined to give any vertical 

to or circumferential angle of impingement in 
the stack, desired, and also to increase or de 
crease the pitch of the resulting spiral an 
nular column of exhaust steam. When using 
stacks of large diameter, the discharge pas 

i5 sages, 11 may be alternately or serially 
drilled a diferent angles, so astogive dif 
ferent, angles of impingement and produce 
an annular. column of exhaust steam that will completely fill the stack. ' 

20 Inlieu of drilling the exhaust steam dis char?epas 
above described, they may be cored therein, 

... or, as shown in Figs. 12 and 14, they may be 
the spaces between a plurality of ribs or 

25 guide vanes, 11, disposed spirally between 
the inner, and outer shells or walls of the 
nozzle, substantially as set forth in my 
??????ing application Ser. No. 438,912 afore 
SalC. . . . , , , , , . . . x. 

so The function of the tangential disposition 
of the lateral entrainment passages, 16, rela 
tively to the central or vertical gas discharge 
passages, 12 and 15, is to cause the products 
of combustion, drawn from the smoke box, 

35 to rotate as they enter said passages, and to 
still further rotate as they ascend through 
the center of the annular column of exhaust 
steam discharged from the exhaust nozzle. 
This rotative action is still further increased 

40 by the conoidal or spiral direction of the en 
: trainment passages. . . . . . . 
is . The inclined exhaust steam passages, 12, 
at the upper end of the exhaust pipe, cause 
the columns of exhaust steam that have been 

"45 separated by their traverse-around the walls 
'of the entrainment passages, 16, to commence 

... to rotate and to reunite before entering the 
discharge passages, 11, in the exhaust noz 

, zle, thereby. ????"?"|? a more uniform pres 50 sure, and volume of steam prior to its entry 
into the exhaust nozzle. , 
The function of the plurality of inclined 

. .exhaust steam discharge passages, 11, of the 
nozzle, is to impart a rotative effect to the 

55; annular. column of exhaust steam issuing 
therefrom, and the subdivison of this annu lar column by its discharge through a plural 
city of separated openings, increases its diam 
eter and volume and materially reduces its 
fective admixture with, and entrainment of, 
the gases and solid products of combustion 
passing outside of this column, while the 
rotative movement of the products of com 

sparks which are given of during 

with the exhaust steam and 

ssages 11, in the nozzle, 17, as 

048,020 - 8 

openings causes then to more thoroughly 
mingle with the annular column of exhaust steam. In burning lignite fuels, the fine 
p - - - combus- . 

tion, which it has heretofore been almost to impossible to control and prevent from be 
ing thrown out of the stack in showers like 
the tail of a rocket, are thoroughly mingled 

ground out 
against the inside of the stack by the spirally 75 
rotative effect of the column of steam. 
In order to impart a uniform rotative pitch to the gases passing out through the 

vertical central gas discharge passage, 15, 
said passage, may, as shown in Figs. 11 and 80 
13, be fitted with a suitable spreader or de- . 
flector, 17, which may be varied in form to 
suit different conditions, and which, how 
ever, is not essential to the successful oper 
ation of my improvement as hereinbefore 85 
described. In the instanc?. herein exempli 
fied, the spreader or deflector consists of a 
plurality of radial helically disposed blades, 
extending from a circumferential ring, fit ting against the innerywall of the exhaust 90. nozzleto a dantal huli, whichfits around the discharge section:29f the blower pipe, 
when the latter is appliedeonnection with . . 
the exhaust pipe and nozzle. . . . . . . . . To facilitate the grindings of the joint g5. 
between the base of the exhaust pipe and the cylinder saddles, a metallic joint ring, 28, 
preferably of cast iron, may be used. As 
shown in Figs. 15 and 16, said joint ring 
consists of a plate having an opening corre-100 
sponding with that of the base of the ex haust pipe, 12, and similarly divided by a longitudinal central partition. The plate 
may be either provided with flanges of less 
thickness than its body and having holes for 105 
the passage of bolts, or may be of the same 
contour as the grinding surface and with 
out flanges. The joint ring can be alter 
nately and independently ground to the sur 
faces of the exhaust pipe and the cylinder 110 
saddles, respectively, and will enable much 
time and labor to be saved in handling a 
heavy exhaust pipe, as well as insure a bet ter joint. , 
The joint. ring above described is not 115 

claimed as a part of my present invention, 
and constitutes the subject matter of a divi 
sional application filed by me September 16, 
1909, Sér. No.-517,978. 
The increased efficiency of the improved 120 

exhaust pipe and nozzle hereinbefore de scribed, in producing a higher and more 
perfect vacuum in the smokebox and conse 

. . . - '?8 •1 quent greater and more uniform draft upon 60 velocity, causing a more complete and ef- E. e fire, together with the substantial in- 125 
crease in the area of the stack permissible in 
the use of the improvement, materially re 
duces the consumption of fuel, and, by in 
suring better and more uniform combustion, 65 bestion passing through the entrainment diminishes the evolution of smoke from the 130 

  



tially disposed entrainment passages, causes 5. The -combination of a locomotive ex 
i5 . . . to commingle perfectly, with the annular col- exhaust steam, a central passage for the dis 

4 . . . . . 948,020 
s 

stac'. Further, by reasqn of the material present the minimum obstruction to the ex 
enlargement of the total area of exhaust dis-haust steam entering said annular passage 
charge opening which is rendered availabli, on the one side and provide exit for the ro 
the back pressure in the cylinders of the entatiotr of the entrained gases on the other. 
gine is inimized, thereby largely increas. 4. A locomotive exhaust pipe having a to ing its efficiency. The disintegration of the central gas discharge passage provided with 
jet, and the spiral action of the enlarged an- a plurality of upwardly and outwardly in nular column of exhaust steam, effected by clined lateral gas entrainment passages lead the plurality of spirally disposed discharge ling thereinto from the exterior of the ex 
passages in the nozzle, together with the spi- halist pipe, said passages being inclined up- 75 
al action of the interior column, of gases yardly and outwardly relatively, to its ver 
from the central gas discharge passage, ef- itical axis, and ?? annular pasag? fected by the plurality of lateral tangen- for the discharge of the blast jet. 
the gases and solid products of combustion haust pipe having an annular passage for the so 
umn of exhaust steam, which will conn- charge of the entrained gases, a plurality of 
pletely fill, a stack of large diameter. The passages, for the entrainment of gases, dis centrifugal action of the annular column posed relatively to. said central passage. So 

| ?o causes the sparks and cinders to be thrown as to induce, by the action of the blast jet, 85 
outward against the inside of the stack, and rotation or gyration of the column of gases 
during their spiral rotation against the sur-, discharged from said central passage, and an 
face thereof, they are completely ground up annular nozzle having a plurality of pas 

25 

sages and the discharge passages of the ex 

30 

tural details herein described and shöwn. 
35 

and extinguished, so that when ejected froi sages for the discharge of the blastjet. 
the stack, the sparks are dead. . . . A 6. The combination of a locomotive ex- 90 

Wariations in the number, form, angle and haust pipe having an annular passage for 
positions of the lateral gas entraininet pas- the exhaust steam, a central passage for the discharge of the entrained gases, a plurality 
haust nozzle, may be made in the discretion of lateral passages, for the entrainment of 
of a constructor skilled in the art, without gases spirally disposed relatively to the axis g5 
departure from the spirit and operative. of said central passage, and an annular noz 
principle of my invention, and I. do not, i zle · having a : of spirally disposed 
therefore, limit myself to the specifi ??????????????|????????????? for the discharge of the blast jet. 7. A locomotive exhaust pipe having an 

I claim as my invention and desire to se- annular passage for the exhaust steam, a cen- 100 
cure by Letters Patent: . . . 1 tral passage for the discharge of the en 1. A locomotive exhaust pi, L LLLLL LS S yyyymyyyyyey LtmllL GL yyyy passages 

40. 

... gases, leading. 
disposed relatively to, said central disc t 
passage, so as to induce, by the action of the gases, an annular ??? for the exhaust 

4. 5 

Sage. . . 

annular passage for the discharge of the for the entrainment of gases, and a plurality 
blast jet, a central passage for the discharge of spirally, disposed passages for the ex 
of the entrained gases, and a plurality of haust steam; leading into said annular pas- 105 
lateral passages, for the entrainment of sage. . . . . . ' ' ' ' ' 

g. from its exterior into, and S. A locomotive exhaust pipe having at its . i??fi????? ! top a central passage for the discharge of 
last jet, rotation or gyration of the column steam, and a plurality of passages for the 110 
of gases discharged from said central pas- exhaust steam leading into the annular pas 

????? ?? ? ? ? ... ' sage and disposed relatively thereto so as to 
2. A locomotive exhaust pipe having all in part rotation or gyration to the column O ???? p gy 

annular passage for the discharge of the of steam passing into said annular passage. 
5 0 blast jet, a central passage for the discharge 9. A locomotive exhaust pipe having at its 115 
'of the entrained gases, and a plurality of top an annular passage for exhaust steam : 
lateral passages, for the entrainment of 

u p?ura?ity of lateral passages for the en 
trainment of 

60 

65 

disposed tangentially with relation to, said 
. 55 

of the blast jet, the wall or partition sep 
arating said central gas discharge passage 

surrounding a central passage for the dis 
charge of gases, a plurality of spirally dis 
posed lateral passages communicating there 
with for the entrainment of gases, and a plu- 120 
rality of spirally ?????????? steam passages. 
leading into said annular steam passage. . 

gases, leading from its exterio into, and 
central discharge passage. . . 

3. A locomotive exhaust pipe having a 
ceutral gas discharge passage provided with | 0. Îna locomotive or other engine using. 

gases, leading thereinto from forced draft, the combination of a smoke 
the exterior of the exhaust pipe, and a con- box, a smoke stack, and an exhaust pipe hav. 125 
tiguous annular passage for the discharge ling an annular passage for the escape of 

the exhaust steam, surrounding a central gas 
passage having a ??? of passages lead ing thereinto and so disposed relatively and annular stean discharge passage being 9 O thereto as to induce rotation or gyration of 130 upwardly and outwardly inclined, so as to 
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the column of gases entrained and dis 
| ??????{ therethrough by the action of the 
annular exhaust jet. 

11. In a locomotive or other engine using 
5 forced draft, the combination of a smoke 
box, a Smoke stack, an exhaust pipe having 
an annular passage for the exhaust steam, a central discharge passage having a plural 
ity of entrainment passages communicating 

10 therewith and so disposed relatively thereto 
as to impart rotation or 
umn of gases discharged therethrough, by 
the action of the exhaust jet, and a detach 
able exhausta nozzle, of annular form, sur 
rounding said central passage. . . . 

12. In a locomotive or other engine using 
forced draft, the combination of a smoke 
box, a Smoke stack, an exhaust pipe having 
an annular passage for the exhaust steam, a 
central discharge passage having a plurality 
of entrainment passages communicating 
therewith and so disposed relatively thereto 
as to impart rotation or gyration to the col 
umn of gases discharged therethrough by 
the action of the exhaust jet, and an annular 
exhaust nozzle having a plurality of dis. charge passages surrounding said central 
passage. 

ration to the col 

18. In a locomotive or other engine using 
forced draft, the combination of a smoke 
box, a Smoke stack, an exhaust pipe having 
an annular passage for the exhaust steam, a central gas passage having a plurality of en 
trainment passages communicating there 
with and so disposed relatively thereto as to : 
induce rotation or gyration of the column of 
entrained gases discharged therefrom by the 
action of the exhaust jet, and an annular ex 
haust nozzle having a plurality of spirally 
disposed discharge passages, surrounding 
said central passage. 

14. The combination of a locomotive ex 
haust pine having an annular passage for . 
the discharge of ?e blast jet surrounding a 
rality of lateral entrainment passages lead 
ing thereinto from the exterior of the ex 
haust pipe, and a spreader or deflector com 
prising a plurality of radially extending in 
discharge end of said central gas passage. 

JOHN PLAYER. 
Witnesses: 

E. E. LONABAUGH, G. M. Cooper. 

central gas discharge passage having a plu- 45 

clined blades or vanes, located within the 50 


