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To all uchom i? zag Aoncern: | vation of double pistori valve. Fig. 4, is a 
Be it known this.T. I. GEORGE YY. CoILLIN, a i detached inverted pian view of the ring 

citizen -of the United States, and resident of shown in Fig. 1, with multiplying levers con 
Mansfield, in the cºunty of Richland and || nected. Fig.5, is a side elevation of key for co 

5 State of Ohio, have inyented certain new and || operating and locking the regulating screw. 
u?eful ImproyeEmeritis in Reducing-Valves, of | Referring in detai i to the characters of ref 

ducing and regist larv to l ing valves and particu 
10 tarily to low press A e valves ådapted for indi 

vidual railroad csir seating systems as well as 
for many other services. 
The object of the iivention is to provide 

an automatically Ligerated reducing valve 
15 which will be especially applicable to low 
* pressures of steRrR in that it is sensitive to 

slight variations G? Fressure and effective in 
its operations; to FroYide means intermedi 
ate the valve and the diaphragm for increas 

20 ing the movement Sf Sie valve; to provide in 
connection with S Fision a double valve 
wherein lost moveEEat of one Yalve with re 

eral compartments of my valve including in- 65 
let chamber 7, having a vertically disposed 
spreader 8 located central of the intake, an 
outlet chamber 9, valve chamber 10 and 
cushion chamber 1 - The chamber 10 as 
will be seen is 'divided by aFÖRRÄ 12 which 70 is provided with a srkall perforation, 13 that , 
admits a passage of steam from the inlet . . 
chamber 7 to the upper part of chamber 10. 
The said piston 12 is founted upon a stem 14 
to which is also integradly formed a vaive 15 75 
fitted to a seating 16 and having depending 
guide wings 17 which operate vertically in the 
port 18 secured in bottom of valye chamber 
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lisation to the ot?ISEEr is obtained and whereby 

bined piston Ysvre 
thereof, an auxilis: Yalye intermediate the 

` Shigh. and low presi TS eläimbers, but so ar 
ranged with rest 
as to control its 
sesam pressure II 
di: phragma actis 

Similar chsarse 
“sar eral figures of the ISO-compatnying drawings, 

and of which, 
Figure 1, shows se dipal section ta Tith my improved type of 

S?ucing-valve- Fig. 2, is a longitudieal 
Sa the valve body on iimie, 

Fig. Siis a detached side elle SE??iaSintaken the FS 
2-2 of Fig. 

Si by the steam in low 
pressure side of "sve for manipulating the 
suxiliary valve, sed which produces an 
tautomatically GETS 
controlled by the SSSR na pressure in low pres 
sure side. - - - - - - - 

Trs of reference denote like 
orº correspo?direg siris throughout the sev 

operating intermediate 
by the vertically d? 

to the main piston valye 
ration actusted by the 
finally, to an adjustable 

take. 

Ed or balanced valve 

which the following is a specification. . 6eInCe marked upor the drawings 6 indicates 
My invention restes to steam pressure re-. | a body whichis chambered to form the sev 

side of piston valve 
- `N Sentral, vertical longitu 

`of same. 
`N 

N 
N 

î0. * Upon the lower portion of the valve 

steam enters the high pressure. chamber. 7 
Csed spre?der S which 

s?rves to distribute the steam and equalize 
the pressure upon sai sides of the valye and 
that the outlet 2-4 froTn low pressure side 9 of 
valve is located on opposite side from the in 

| The double piston, Talve 12 is chambered 
to receive the auxiliis ry valve 25 that en 
gages an annular seat 26 in piston chamber ~ 
and contains a depetising stem 27 the lower 

tion of openings shown. Small ports 28 in Ësem admit of a passage 
of steam therethrougà when auxiliary valve 
is open. A perforsted cap 29 threadably 
engages the piston arid servesto inclose a light | 
pressure spring 30 Žich bears upon top of 110 
auxiliary valve to insure the proper seating 

the main valve is saved from steam cutting, | stem 14 is slidably mo?inted a valve 19 which 80 
25 and to employ in E ?tion with such a dlou- || is fitted to the seat 2} surrounding the lower 

blevalye, a eu??nier Chamber and ports all of || port 21. Said slidsble valye being retained which insure the er ein balancing of the valve | in operative position tipon thê stem by a col 
ad perfect opse in of the device; further || lar 22 få to the stem. - v 
to provide mestis fèr sadjusting the tension of || It will be noted from the above that when 85 

30 the steam acte device which includes | the valve is open the high pressuré chamber i 
i mechanism for i ng said adjustment in || 7 and a cushion charancer 11 are connected 

position when tite vizive is open. . . through the before rrentioned port 18 and 
My invention g-srticularly refers to that | that he cushion chs. Faber 11 communicates 

class of reducing 7svées, comprising in part a | through port 21 with the lower pressure side 90 
35 high and low priSsire chamber with a com- || 9. It will further be apparent that the live 

through theinlet 23 ?edits inflow is divided 
5 
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end of which is guile-i in the contracted por i05 
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In the lower portion of the casing A is 1 
mounted a diaphragm 31 secured in position 
by the treaded head 32 of the spring càsing 
33. Within the spring casing is mounted. In 

á upper hub 34, a lower hlub 35, and a spring 36 againštº the opposite ends of which the 
said bushing rests. The top of the upper 
bushing 34 engages the , 
diaphragm?31 while the lower bushing 35 is 
engaged by an adjusting screw 37. . This ad 
justing screw contains a shouldered square 

for the engagement of the socket 3S in 
one end of key 39 whereby the tension of the 
spring against the diaphragm may be changed 
if desired to increase or decrease the amount 
of pressure required to operate the valve. 
The lower end of the spring case is cham 
bered as at 40 and tapped to receive an ex 
ternally threaded locking shield 4f which is 
also threaded upon the inside with a different 
pitch thread to form a differential lock for 
the screw. The said shield is obviously op 
erated by inserting the opposite end 42 of the 
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key 39 in the shield, the poçket in this end of 
25 the key loosely covers the shouldered end-of 

the screw its rib 43 engages the grpowe 
44 of the shield to insure the turning of the 
latter by the manipulation of the key when 
the end 42 iš placed therein. - 
The means for multiplying the movement 

of the valves actuated by the diaphragnin, 
comprises a multiple lever connection that is 
mounted in the lower portion of the yalive 
and for convenience of assemblage is at 

35 tached to a ring 45 within said hub. To the 
inner edge of one side of this ring is pivoted a 
lower lever 46 having an intermediate en 
largement 47 thereon, and an upper short le 
ver 48 also pivoted upon the inner but oppo 
site edge of the ring. The lower side of the 
inner end of this lever is in engagement with 
the top of the enlargement 47 while th? oppo 
site or top side of he end of the lever serves 
to engage the lower extremity of the auxil 
iary valve stem, and likewise the main valve 
stem ywhen in operation. The underside of 
the enlargement 47 of the long lever 46 rests 
upon the top surface of the diaphragm while 
the extreme end portion 49 is normally free 
from e?gagement with the lever 48. The 
preliminary engagement" or movement of 
greatest resistance, is direct through the in 
termediate portion 47 and the inner end of 
short lever 48. to auxiliary valve stem 27, 
while the final movement imparted from the 
diaphragm is through the end 49 of long le 
ver 46 to intermediate portion of short lever 
48 the free end of which engages the lower 
end of stem of the main, valve 15. 
From the foregoing construction it will be 

noted that the severi operativ? parts, of the 
valve are made detachable and in a way to 
permit of their removal without disturbing 

' the other parts. For instance, the combined 
65 piston and double valves as well as the aux 
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re nientioned !, 

895,343 : 

iliary, valye can betaken out by simply - re 
moving the screw cap 50. The diaphragm 
and tension meclinaunism can also be discon 
nected for cleaning or repairs by unscrewing 

| the head 32 to disconn?c? thè sprinig case. 7o 
| This latter feature can be accomplished while 
the main steam pressure is one.valve. 
Assuming that the valve is in use with the 

several chambers filled in their respective car 
pacities, but all parts being in a closed posi-. 75 
tion, it will be noted that the decreasing 
pressure in the low pressure chember 9 con 
nected with the heating system, would per 
mit the central portion of the diaphragm to 
be forced up by the action of the spring 36 80 
thus first ae ing direct through the eingage 
ment of the lever 46 ånd end of lever 48 to . 
move the auxiliary valve 25 to release the 
ressure from chamber 10 above the piston. 
Immediately following this initial movement 85 
the levers would separate at that point, and 
the movement of the lower lever would be 
imparted to the upper one through the con 
fact 49 and from said upper lever to the 
\lower end of stem of valve 15 to open the 90 
same, thus requiring but a slight movement 
of the diaphragm and lower lever to effect 
ively operâte both valves. » 
With the parts in the position shown in the 

drawing the operation of the valves would be 95 
as follows: - Steam being admitted to the 
valve through the intake 23 and divided by. 
the splitter bar S it passes through the small 
perforation in the piston 12 equalizing the 
pressure on both sides of the piston in a way 100 
to hold the valve 16 closed with a force equal 
to the initial pressure. The steam is next 
admitted to low pressure side 9 of the valve 
by a manual operation of screw 37, which i 
through the medium of spring 36, lifts dia- 105 
phragm 31, leyers 48 and 48, and the valves 
25. and 15. With the rising of the steam 
pressure above normal in the low pressure 
side 9 of the valve, the diaphragm is forced , 
outward or downward against the pressure 11o 
of th? spring and allows the valves to ap- : * 
roach their seat, should the pressure fail in 
ow pressure side below normal the action of 
the spring against the diaphragm through 
the medium of the levers lifts the valve al- 15 
lowing moresteam tp enter the low pressure 
side. The slighfest increase of service pres 
sure will force the diaphragm outward, to a 
point regulated by the tension of the spring, 
reducing the flow of steam through the valve. 20 

In relation to the operation of... the main 
valves with respect to its cushion chamber 
and ports leading to and from the same, it 
will be noted that the valve 15 is lifted from 
its seat by the piston 12 without raising the 125 
lower valve 19 until the said upper valve 15 
is clear off its seat, in a way to allow a free 
fiow of stean into the cushion chamber. 
The continued movement of the valve and . 
its stem however brings the collar 22 into en- 130 
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gagement with the underside of the valve 19 

| 10 

15 

in a way to also raise it from its seat thus providing for a free passage of steam'through 
the valve. It is also apparent that in the 
closing of the valve the lower valve 19 i? first 
seated in a way to check the flow of steam, 
whereupon the main valve is seated to effect 
ivel’w close the valve. v 

- Having thus described my invention wha 
I claimi and desire to secure by Letters Pat 
ent is:--- 

1. In a reducing valve, the combination of 
a piston valve, an Auxiliary valve, a dia 
phragm and spring for operating the same 
and means for imparting a direct prelimina 
movement to the auxiliary valve and a mul 
tiplied final movement toboth the auxiliary 
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and piston valve. 
2. In a reducing valve of the class de 

scribed, thè combination of a piston valve, 
an a?xiliary valve, a. diaphragm and spring 
for operating the same, means for imparting 
a, direct preliminary. movement of the dia 
phragm to the auxiliary valve and a multi 
plied mðvement to the piston valve. 

3. In a reducing valve, the combination of 
a, piston valve, an, auxiliary. valye, a dia 
phragm and spring for operating the same, a 
pair of levers intermediate, the diaphragm 
and valves so connected and arranged as to 
impart a direct preliminary Imovement to the 
auxiliary valve and a multiplied final move 
ment to both the auxiliary ato main valve. 

4. A reducing valve of the class described 
the combination with a main valve, an aux 
iliary valve, - a diaphragmand spring for-op erating the same, a pair of coactinglevers in 
termediate the diaphragm and valves for 
imparting a multiplying movement to the 
auxiliary valve, and a detachable ring to 
which the levers are connected. . . 

5. In a reducing valve, the combination 
with a piston, a main valve; an auxiliary 

- v?lye, a diaphragm to operate the valves, a 
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R to regulate the tension of the dia 
ragm, a casing to inclose the spring, a 

screw for adjusting the spring, and a shield 
threadably engaging both the screw and cas 
ing, and havingan open chamber in its end 
to receive a key, with different pitch threads 
to form a differential thread lock for the 
regulating screw. - 

6. In a reducing "valve, the combination 
with a main valve, an auxiliary valve, a dia 
phragm to operate the valves, a spring to 
regulate the tension of the diaphragm, a cas 

ing to inclose the spring, a shield threadably. 
engaging the casing and having a groove 
therein for the engagement of a key, and an 
adjusting, screw èngaging both the casing 
and shield. - - . . . . 

7. Inja reducing valve, the combination of 
a casing having a steam chamber, a cushion 
chamber, and ports leading from one cham 
ber - to the other, and to an outlet, a piston 
valve haying a stem, a valve loosely mount ed upon the stem and whiêreby a préliminary 
movement of one valve is permitted with re 
lation to the ports in advance of the other 
vaive. 0 * . - , 

8. In a valve, the combination of a casing 
having a steam chamber, a cushion chamber, 
ports leading from one chamberto the other 
end to an outlet, a piston yalve havinggüide 
wings to engage the port intermediate of 
steam and cushion chamber and having an 
integral stem extended below the guide 
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wings, a supplementary.valve loosely mõunt- : g - y 

ed upon the stem whereby a preliminary 
movement of the valve upon the stem is per 
mitted with relation, to 
of the other valve. , 

9. În a valve, the-combination of a piston 

80 
e ports in advance 

andan auxiliary valve, a diaphragm for 9p 
erating the same, a steam chamber, having 
an outlet port to a cushion chamber, a cush 
ion lìaving an outlet port to low 
pressure side ofvalve, a supplementary valve 
oosely mounted upon the stem of main valve 
whereby a preliminary movement of one 
valve upon the stem is permitted with rela 
tion to its port, in advance of the other valve 
om st?m. , * 

10. A. reducing yalve comprising a dia 
phragm, a main Valve chamber, and a cush ion chamber having an inlet port from the 
main steam chamber and an outlet, of a pis 
ton mounted in the main steam chamber, a. 
valve to close the port leading to the cushion 
chamber, a second valve loosely connected 
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with the stem of the first valve for engaging 
outlet, port from the cushion chamber, 
whereby a movement of one valve is effected . 
by the movement of the stem and in advance 
of the movement of the other valve. 

Signed at Mansfield, in the e county of 
105* 

Richland, and State of Ohio this 29th day of July, A. D., 1907. 
GEORGE W. COLLIN. 

Witnesses: - r 
J. Row LAND BRowN, 
P. J. KELLEY. 
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