
May 25, 1943. F. D. STIRLING 2,319,907 
BOY-OFF WALWE 

Filed Jan. 30, 1942 2 Sheets-Sheet 

22 ES $22 2 Sws W . 
7 %, 

yw 2 

SS 

NVENTOR 
FREDERCKOSTRLNes 

ATTORNE 

  



May 25, 1943. F. D. STRING 2,319,907 
BLOW-OFF WALWE 

Filed Jan. 30, 1942 2. Sheets-Sheet 2 

AAAAAESN 
2. i AE2E % 

Z 

- artist 
% Sk 6% QS 
SSSIs. 4. R 

As 

y 

O 

NVENTOR 

FRE0ERCKOSTRING 

SY attended 16. ATToRNAEYs 

  

  

  

  

  

    

  



Patented May 25, 1943 2,319,907 

UNITED STATES PATENT OFFICE 
2,319,907 

BLOW-OFF WALWE 
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Application January 30, 1942, Serial No. 428,928 
(C.137-139) 1. Claim. 

This invention relates to improvements in 
“blow-off' apparatus for locomotives and other 
boilers. 
The main object of this invention is to provide 

a more satisfactory and efficient "blow-off' ap 
paratus of the type in which the stem of the 
"blow-off' valve is connected to an operating pis 
ton working in a cylinder to which steam is sup 
plied to open the valve against the resistance of 
a valve closing spring. In such apparatus vari 
ous methods of packing the valve stem guide 
have been resorted to in order to prevent the 
action of the valve stem and the piston being 
interfered with by the clogging action of sludge 
accumulating within the valve stem guide and . 
within the piston cylinder. None of these pack 
ing methods has proven entirely satisfactory and 
considerable difficulty is still experienced in Con 
nection with sticking of the valve and/or the 
valve operating piston due to the clogging ac 
tion of the sludge which is blown through the 
valve guide and into the piston cylinder. 
According to the present invention the pack 

ing usually interposed between the valve stem 
and the valve stem guide is omitted and means, 
preferably operating on the ejector principle, is 
provided for removing from the valve stem guide 
and the cylinder the sludge which passes into 
these parts during the open period of the "blow 
off' valve. 
A further feature of the invention resides in 

the provision of a “blow-off' apparatus consist 
ing of two units including an emergency shut 
down unit and a "blow-off' unit combined in a 
novel manner to provide for relative angular ad 
justment thereof, the shut-down unit comprising 
a screw-down valve contained in a valve body 
which is fastened in place over the sludge dis 
charge opening of the boiler and the "blow-off' 
unit comprising a piston actuated “blow-off' 
valve contained in a separate valve body which 
is bolted or otherwise fastened to the first men 
tioned valve body So that the angular relation 
between the two units may be changed to vary 
the angular relation between the inlet and outlet 
ends of a valve-controlled "blow-off' passage 
conjointly provided by said units. 
Another feature of the invention resides in the 

provision of an improved control unit for con 
trolling the flow of steam or other pressure fiuid 
to and from the operating cylinder of the “blow 
off' valve. 
The foregoing and other objects, advantages 

and characteristic features of the invention will 
be more readily understood from the following 
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detailed description taken in connection with 
the accompanying drawings, in which 

Figure 1 is a side elevation of a “blow-off' ap 
paratus embodying my invention. 

Figure 2 is a longitudinal sectional view taken 
Substantially along the line 2-2 of Figure 1. 

Figure 3 is an elevational view of a portion of 
a control valve assembly forming part of the ap 
paratus appearing in Fig. 1. 

Figure 4 is a top plan view of the assembly 
shown in Figure 3. 

Figure 5 is a vertical sectional view of the valve 
assembly shown in Figs. 3 and 4 with the addi 
tion of an operating handle. 
As shown in these drawings, my improved 

"blow-off' apparatus comprises three main units 
including an emergency “shut-off' unit A, a 
"blow-off' unit B and a control unit C. 

Unit A comprises a valve body 4 provided with 
a "blow-off' passage 5 consisting of two inter 
Secting bores 6 and 7 arranged at right angles 
to each other, the end 8 of bore 6 constituting 
the entrance end of said passage and the end 9 
of bore 7 constituting the exit or discharge end 
of Said passage. A valve seat O is provided ad 
jacent the discharge end 9 of said passage and is 
adapted to be engaged, at times, by an emergen 
cy 'shut-off' valve?, the latter being provided 
With an Operating stem 2 in threaded engage 
ment 3 with a valve-stem guide and packing 
gland 4 fitted in the end of bore 7 remote from 
discharge end 9. The outer end of valve stem 2 
is formed So that a hand wheel or other turning 
device may be applied thereto for turning the 
Stem in either a valve opening or a valve closing 
direction. Normally the “shut-off' valve is 
positioned in a retracted or open position with 
reference to the seat 0 and is closed against the 
seat only in case of emergency to shut off the 
discharge of sludge from the boiler through the 
paSSage 5. 

Unit B comprises a valve body 5 provided 
With a Substantially L-shaped “blow-off' paSSage 
5a formed by two intersecting bores 6 and 7 
arranged at right angles to each other, the in 
let end of Said passage being formed by the end 
8 of bore 6 and the outlet end of said passage 
being formed by the end 9 of bore 7. The bore 
6 is provided, intermediate its length, with an 
inWardly projecting rib 20 dividing said bore into 
two chambers designated 2 and 22. The end 
of bore 16 remote from the entrance forming end 
8 is closed by a wall 23 provided with a centrally 

disposed, tubular, valve-stem guide 24 which pro 
jects into chamber 22 and across the adjacent 
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end of bore 7. A valve stem 25 is sildably ar 
ranged in guide 24 and is provided, at one end, 
With a valve 26 which is normally closed against 
a valve seat member 27, the latter having screw 
threaded engagement with a Wall portion of 
chamber 2 and being butted against the rib. 20. 
A piston 29 is secured to valve stem 25 at the 
end remote from valve 26. This piston Works 
in a cylinder 30 formed by a casing 3 which is 
fastened by studbolts 32 to valve body 5 so that 
the inner end of the cylinder is formed by the 
aforesaid wall 23. Walve 26 is normally held 
closed by a spring 33 encircling the valve stem 25 
between the cylinder end of valve-stem guide 
24 and an abutment 34 carried by said stem ad 
jacent its point of connection to piston. 29. A 
bent sludge ejector tube 35 is arranged in bore 
f. With the upper end of the tube fitted in an 
opening 36 provided in the previously mentioned 
wall 23. Tube 35 is thus in open communication 
With cylinder 30 and with the cylinder end of 
valve-stem guide 24. 
As shown more particularly in Fig. 1, piston 29 

is provided with drain openings 40 which register 
with similar openings 4 of cylinder casing 3 
when the piston is in the valve closing position 
shown in the drawings. The outer ends of the 
drain openings 4 are normally closed by renov 
able drain plugs 42. 
The end wall of cylinder casing 3 is also pro 

vided with three openings designated 44, 45 and 
46. Opening 44 constitutes a steam inlet Opening 
through which steam is supplied to the outer 
end of cylinder 30 to move piston 29 to a valve 
opening position against the resistance of Valve 
closing spring 33. Opening 45 is a drain open 
ing for the Outer end of cylinder 39 and is in 
tended to be connected to a Suitable form of nor 
mally closed automatic drain valve (not shown) 
which opens when pressure in cylinder 30 drops 
below a predetermined value due to condensation 
of steam which occurs in the supply line Con 
nected to steam inlet 44 when said inlet is con 
nected to drain to permit the piston 29 to return 
to a valve closing position after being actuated 
to a valve opening position. Opening 46 is a 
threaded opening through which is threaded a 
manually operá5le valve actuating plunger 49 
provided at its inner end with a head 50 for en 
gagement with the piston. 29. When it is desir 
able or necessary to effect manual opening of the 
blow-off' valve 26, this may be accomplished by 
screwing the plunger 49 in Wardly so that the 
head 50 will engage and force the piston 29 to a 
valve opening position against the resistance of 
spring 33. To facilitate operation thereof the 
plunger 49 is provided with handle means 5 at 
its outer end and is also threaded through a nut 
52 which bears against the cylinder casing 3i and 
is provided with a suitable handle extension 53. 

Unit C comprises a valve casing 55 provided 
with an upper steam inlet port 56, a lower drain 
port 57 and an intermediate port 58. Ports 56 
and 5 open, respectively, into upper and OWer 
chambers 59 and 60. Port 58 opens into a verti 
cal passage 6 which connects the chamber's 59 
and 60, the upper end of passage 6 being pro 
vided with a valve seat 62 and the lower end of 
passage 6 being provided with a valve seat 63. 
Communication between chamber 59 and pas 
sage 6 is normally disrupted by a valve 65 which 
is closed against the valve seat 62 by a valve 
closing spring 66. Chamber 60 contains a nOr 
mally open valve 61 which, at times, is ciosed . . 
against the seat 63 by moving a valve opening 
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plunger 68 in a valve closing direction against 
the resistance of a spring 69 which is confined 
between the lower end of casing 55 and an en 
largement 70 provided at the lower end of the 
‘plunger or stem, 68. The plunger 68 is moved 
to a Valve closing position against the resistance 
of Spring 69 by means of an operating handle 7 
which is pivoted to casing 55 as indicated at 72 
and is provided with a valve operating finger or 
projection 73 engaging the enlargement 70 at the 
lower end of stem or plunger 68. 
A stem 72a is interposed between the valves 

65 and 6 so that, through the agency of said 
stem, the Walve 65 is raised from its seat 62 
When the valve 6 is closed against its seat 63. 
Steam inlet port 56 of control unit C is connected 
to receive Steam from the locomotive boiler or 
any other Suitable Source while the intermediate 
port 58 of said unit is connected by pipe 75 to 
the steam inlet opening 44 of cylinder casing 
3f. When the component parts of control unit 
C are arranged as shown in Fig. 5, the steam 
inlet port 44 of cylinder casing 3 is connected 
to drain through pipe 75 and port 58, passage 
6, and chamber 60 of control unit C. In these 
Circumstances there is no steam pressure in the 
right hand end of cylinder 30 and the "blow-off' 
valve 26 is held closed by the spring 33. When 
it is desired to Open the 'blow-off' valve the 
handle of control unit C is operated to close 
valve 67 and to open valve 65. This permits 
steam Supplied to the inlet port 56 of unit C to 
flow through chamber 59, passage 6, and port 
58 of unit C and through pipe 75 to the right 
hand end of cylinder 30 So that the steam pres 
Sure thus developed in the right hand end of 
said cylinder causes piston 29 to be moved to 
the left to open the 'blow-Off' valve 28. 
In the use of this apparatus the units A and 

B are secured together by bolts 78 so that the 
"blow-off' passage 5a of unit B constitutes a 
continuation of the "blow-off' passage 5 of unit 
A. Unit A is provided at the entrance end 8 
of “blow-off' passage 5 with a flange 80 which 
is adapted to be bolted to the locomotive boiler 
So that the entrance end of "blow-off' passage 
5 registers with the boiler sludge discharge open 
ing. Unit A is also provided with an attaching 
flange 80d, which surrounds the discharge end 
9 of passage 5 and is fastened by the bolts 78 to 
a flange 8 which surrounds the entrance end 
8 of the "blow-off' passage 5a of unit B. The 
number and arrangement of the fastening bolts 
78 and the bolt receiving openings provided in 
Coupling flanges 800 and 8 of units A and B 
is preferably such that these units may be bolted 
together so that the axis of bore 7 of unit B 
extends in the same direction as the axis of 
bore 6 of unit A or in such manner that the axis 
of bore T extends in a direction at right angles 
to the direction of the axis of bore 6. The last 
mentioned arrangement is sometimes resorted to 
When it is necessary or desired that the dis 
charge end of the complete "blow-off' passage 
conjointly provided by units A and B be di 
rected at right angles to the inlet end of said pas 
sage. Assuming that "shut-down' valve is 
in its normally open position and that “blow-off' 
valve 26 has been operated to open position 
either by the admission of steam to the right 
hand end of cylinder 30 or by operation of the 
emergency screw plunger 49, the direction of 
flow of sludge through the complete "blow-off' 
passage conjointly provided by units A and B 
“will be substantially as represented by the ar 
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rows in Fig. 2. Since there is no packing in the 
Valve-stem guide 24, a portion of the sludge will 
pass through this guide and into cylinder 30. 
However, as the "blow-off' steam from the boiler 
passes through chamber 22 and bore 7 it ex 
pands and increases in velocity So that as this 
high velocity steam passes the discharge end of 
the ejector tube 35 it creates sufficient suction 
in the tube to withdraw therethrough the sludge 
which has entered cylinder 30 through valve 
stem guide 24. In practice it has been found 
that, with this arrangement, the valve-stem guide 
and the cylinder are kept sufficiently clear of 
accumulated sludge to prevent interference with 
the action of the valve 26 and the piston 29. 
When the valve 26 is in closed position the 

boiler pressure acting through the passage 5 of 
valve body A assists the Spring 33 in holding 
the valve tightly against its seat 27. It will be 
noted, however, the area of valve 26 is less than 
the area of piston 29. Consequently, the boiler 
pressure acting to hold valve 26 in its closed po 
sition will not prevent the opening of this valve 
by the boiler pressure steam which is supplied 
to cylinder 30 to move piston 29 in a valve open 
ing direction. 
Any suitable packing may be arranged be 

tween the flanges 80a and 8 of the units A and 
B and, if desired, between flange 80 of unit A 
and the portion of the boiler to which said flange 
is Secured. 

Having thus described what I now consider to 
be the preferred embodiment of this invention 
it will be understood that various modifications 
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may be resorted to Within the Scope and spirit of 
the appended claim. 

Having thus described my invention, What I 
claim is: 
"Blow-off' apparatus comprising a valve body 

provided with a bore having one end open and 
the other end closed by an end wall provided 
With a valve-stem guide which extends from one 
side of said wall toward the open end of said 
bore, a valve seat arranged in said bore between 
Said valve stem guide and the open end of the 
bore, a second bore provided in said valve body 
and arranged to extend at an angle to said first 
mentioned bore, said second mentioned bore being 
open at both ends and having one end com 
municating with the first mentioned bore adja 
cent Said end wall, an ejector tube arranged in 
said second mentioned bore with one end of the 
tube fitted in an opening in Said end Wall and 
the other end of the tube directed away from Said 
first mentioned bore, a casing secured to said 
end wall to form a cylinder located at the side of 
said end wall remote from the valve-stem guide, 
the interior of said cylinder being in communi 
cation with said second mentioned bore through 
said tube, a piston Working in said cylinder, a 
valve stem working in said valve-stem guide and 
having one end secured to said piston, a valve 
secured to the opposite end of said valve stem, 
biasing means normally holding Said valve in a 
closed position against said seat and means for 
supplying steam to said cylinder to move Said 
piston to a valve opening position against the 
resistance of said biasing means. 
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