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To all whom it may concern: 2. 
Be it known that I CHARLEs D. YoUNG, a 

citizen of the United States, residing at Al 
toona, in the county of Blair and State of 
Pennsylvania, have invented certain new 
and useful Improvements in Exhaust-Noz 
zle-Testing Devices, of which the following 
is a specification. 
The invention relates to apparatus for 

testing the exhaust through the stack of a 
locomotive. I have found that the draft in 
the smoke box is directly dependent upon 
(1) the upward velocity of the steam and 
gas at the exit of the stack, and upon (2) 
the completeness with which the upwardly 
moving body of steam and gas fills the stack. 
My improved apparatus enables me to test 
both of these conditions and to secure a 
chart showing the pressure of the upcoming 
gases at every unit area of the cross section 
of the stack outlet. These data enable me to 
adjust the design of the exhaust nozzle to 
secure the best possible results. The objects 
of my invention are, the provision of an im 
proved apparatus whereby the foregoing 
data can be secured without difficulty and 
whereby the pressures of the entire stack 
cross sections can be easily chartered; and 
the provision of an apparatus of the charac 
ter specified which is simple in construction, 
cheap, and easily manipulated to get the 
upward pressure at any point in the stack 
E33 

One embodiment of the invention is shown 
5 in the accompanying drawing, wherein 

Figure 1 is a side elevation of the front 
end of a locomotive with the simplest form 
of my improved testing apparatus applied 
to the stack, Fig. 2 is a plan view of the 
stack with the supporting arm in position 
thereon, Fig. 3 shows on an enlarged Scale 
the pressure receiving pipe, Fig. 4 is a 
plan view of a stack with the preferred type 
of apparatus applied thereto, and Fig. 5 is 
a side elevation of a stack with the construc 
tion of Fig. 4 applied thereto. 
As indicated in Figs. 1, 2, and 3, which 

show the simpler embodiment of my inven 
tion and which will therefore be described 
first, 1 is the exhaust nozzle in the Smoke 
box of a locomotive; 2 is the stack; 3 is a 
supporting arm; 4 is a pressure receiving 
pipe having a downwardly turned end open 
ing into the stack area; 5 is a flexible pipe, 

and 6 is a manometer or pressure indicating 
device. 
The end of the pipe 4 is provided with a 

cap 7 (Fig. 3) having the hole 8 therein 
communicating with the passage upon the 
interior of the pipe 4. The edges of the sup 
porting member 3 are outturned as indicated 
at 9 (Fig. 2), providing therebetween re 
cesses for receiving the pipe 4. By this ar 
rangement the pipe 4 can be adjusted ra 
dially with respect to the stack. The Sup 
porting member 3 is provided at its inner 
end with a hook end 10 fitting the rim of the 
Stack, such arrangement permitting of the 
adjustment of the member 3 circumferen 
tially of the stack. 
The circumferential adjustment of the 

member 3, taken in connection with the ra 
dial adjustment of the pipe 4 on the mem 
ber 3 nermits of the pipe 4 being adjusted so 
that its downturned end comes over substan 
tially any desired point in the cross sec 
tional area of the stack. The upcoming 
gases in the stack create a pressure in the 
pipes 4 and 5, and this pressure is registered 
in the manometer 6 which is the usual bent. 
tube partially filled with mercury and hav 
ing the interposed scale as indicated in Fig. 
1. By utilizing all of the possible adjust 
ments the pressure at every point of the 
stack area can be determined, and if de 
sired, the results may be indicated in the 
form of curves, and utilized in the modifica 
tion of the nozzle design. 

Figs. 4 and 5 illustrate a modified struc 
ture, such structure constituting the pre 
ferred form of my invention. In this struc 
ture a plurality of indicating pipes are used 
instead of a single pipe, so that a number of 
readings can be taken simultaneously, and 
the pipes are so arranged that they can be 
swung with their ends over the stack, which 
is the operative position, or Swung to One 
side of the stack opening, such arrangement 
being desirable in order to prevent the cut 
ting away of the pipe by the upcoming gases 
and cinders. 

Referring to Fig. 4, 11 is a fixed ring 
which fits over the top of the stack and is 
supported by means of a plurality of hook 
shaped members 12 (Fig. 5). The ring 
is held against movement when in this po 
sition, by means of a plurality of set Screws 
13 which extend through a fange 14 of the 
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ring 11 and bear against the exterior sur 
face of the stack. This fixed ring is in two parts hinged together at 15 (Fig. 4), the 
other ends of the ring being secured de 
tachably together as hereafter indicated. 
Mounted rotatably upon the fixed ring 11 is 
the ring 16, such ring having a tongue 17 
(Fig. 5) which dovetails into a groove in 
the exterior of the ring 11. The ring 16 is 
also made in two parts, the parts being 
hinged together as indicated at 18, while the 
other ends of the two parts of the ring are 
secured together by the bolt 19 (Fig. 5) ex 
tending through the angle clips 20. The 
means for securing together the ends of the 
fixed ring 11 is similar to the means just de 
scribed. 
Mounted fixedly upon the ring 11 are 

four posts 21. These posts carry upon their 
upper ends the bell cranks 22 slotted at 
their outer ends as indicated at 23 in Fig. 
4, and carrying at their other ends brackets 24 having perforated upstanding flanges 25. 
Extending through the flanges 25 are the 
indicating pipes 26, such pipes having their 
inner ends 27 turned downwardly and cor 
responding to the ends of the pipe 4 in the 
construction of Figs. 1, 2, and 3. The pipes 
26 are held against movement in the fianges 
R5 by means of the thumb screws 27. 
Upstanding from the movable ring 16 are 

the posts 28 whose upper ends engage the 
slots 23, thus providing lost motion connec 
tion between the bell cranks and the rota 
table ring. It will be seen that when the 
ring 16 is rotated the bell cranks 22 will be 
swung. When the parts are in the position 
illustrated in Fig. 4 the ends 27 of the indi 
cating pipes lie over the stack opening, but 
when the ring 16 is rotated in a clockwise di 
rection the ends 27 are swung back so that 
they lie outside of the stack area and over 
the top edge of the stack where they are pro 
tected from the upcoming gases and cinders. 
The ring 16 is rotated by means of the con 
necting rod 29 extending to the cab of the 
engine, and secured at its end to the post 
30 extending downwardly from the lower 
side of the ring 16 (Fig. 5). 

In order to secure the pressure at the cen 
ter of the stack a fifth indicating pipe 31 
is employed, such indicating pipe having a 
downturned end 32 corresponding to the 
ends of the other pipes. This pipe is car 
ried by a bracket 33 having upstanding 
perforated flanges through which the pipe 
extends, such pipe being held in position by 
means of the thumb screws 35. The bracket 
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33 is pivotally supported from the fixed ring 
11 by means of the upstanding post 36. An 
other post 37 is mounted upon the ring 16 
adjacent the post 36, and has at its upper 
end a portion which projects through a slot 
38 in the bracket 33. It will be seen that 
when the ring 16 is rotated, the pipe 31 will 
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be swung about the post 36 as a pivot, such 
movement being continued until the pipe 31 
lies to one side of the stack opening. The 
slot 38 permits of a lost motion connection 
with the ring 16. - 70 
When in use the parts occupy the position 

indicated in Fig. 4, and each of the indicat ing pipes is provided with a flexible tube 
39 which preferably leads to the cab of the 
engine and is connected with an indicating 
device 40 corresponding to the device 6 of 
Fig. 1. It will be seen that by the use of 
this apparatus a plurality of readings may 
be simultaneously taken, and that by the use 
of this apparatus the procedure incident to 
Securing the total back pressure is rendered 
much shorter and more convenient' than 
where the apparatus of Fig. 1 is employed. 
The apparatus also has the advantage that 
all of the readings are taken at one time, 
and the life of the apparatus is materially 
increased, due to the fact the pipes are not 
exposed to wear when the apparatus is hot 
being operated. Other advantages incident 
to the structure will be readily apparent to 
those skilled in the art. 
What I claim is: 
1. In combination in apparatus for meas 

uring the discharge pressure of a locomotive 
stack, a member having a downwardly di 
rected passage opening toward the upcoming 
gases, and adapted for movement over the 
stack opening to a position at one side there 
of, means on the stack for supporting the 
passage member and means for moving the 
said member, and means connected to the 
passage for indicating the pressure therein. 

2. in combination in apparatus for meas 
uring the discharge pressure of a locomotive 
stack, a member having a downwardly di 
rected passage opening toward the upcoming 
gases, a pivotal support for the said member 
whereby it may be swung from its operative 
position over the stack to an inoperative 
position at one side of said opening, and 
means connected to the passage for indicat 
ing the pressure therein. 

3. In combination in apparatus for meas 
uring the discharge pressure of a locomotive 
stack, a plurality of members each with a 
downwardly directed passage opening to 
ward the upcoming gases and with the said 
openings opening into different portions of 
the stack area, means whereby the members 
are mounted for movement so that in one 
position they lie over the stack opening and 
in another position lie to one side thereof, 
means for simultaneously moving the pas 
sage members, and means for indicating the 
pressures in the passages. 

4. In combination in apparatus for meas 
uring the discharge of a locomotive stack, 
a fixed member secured detachably upon 
the exterior of the stack at its upper end, 
a ring mounted for rotation on the said 
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member, a plurality of hollow members hav 
ing downwardly directed ends and sup 
ported for movement on the said fixed mem 
ber, connections from the ring to the hollow 
members whereby they may be moved by 
the rotation of the ring either to positions 
with their ends lying over the stack opening 
or to positions with their ends at one side 
of said opening, a connection for operating 
the ring, and means connected to the hol 
low members for registering the pressures 
therein. 

5. In combination in apparatus for meas 
uring the discharge of a locomotive stack, a 
fixed member secured detachably upon the 
exterior of the stack at its upper end, a ring 
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mounted for rotation on the said member, a 
plurality of hollow members having down 
wardly directed ends, bell cranks fulcrumed 
on the fixed member and carrying such hol 
low members, connections between the 
cranks and the ring, a connection for operat 
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ing the ring, and means connected to the . 
hollow members for registering the pres 
sures therein. In testimony whereof I have hereunto 
signed my name in the presence of the two 
subscribed witnesses. 

CHARLES D. YOUNG. 
Witnesses: 

B. C. McCoRMICK, 
J. T. HANLON. 
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