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To all whom it may concern.' 
Be it known that we, ALBERT G. ELVIN, of 

Somerville, in the county of Somerset and 
State of New Jersey, and FREDERICK. W. 
MARTIN, of the borough of Manhattan, in 
the city, county, and State of New York, 
have invented a certain new and useful Im 
provement in Automatic-Closing Fire-Door 
Devices, of which improvement the follow ing is a specification. 
This invention relates to fluid pressure 

motors for operating certain closures or 
other devices, and is particularly adapted 
for use in the opening and closing of fire 
doors of boiler furnaces, the object being to provide improved means for automatically 
effecting a positive closing of the fire door 
within a predetermined interval after the 
same has been opened, and thereby prevent 
the fireman from holding the door open for a longer period. 
In this fire door apparatus as used on 

locomotives, the fluid pressure motor for ac 
tuating the doors is usually controlled by a 
valve operated by a pedal device, and it has 
been the practice of some firemen to hold the 
foot upon the pedal with the door open a 
sufficiently long period of time to deliver 
several shovelfuls of fuel into the furnace. 
This practice is objectionable, as large 
drafts of cold air are admitted to the fur 
nace at such times through the wide open 
door, which tends to cool the fire and chill 
the water heating surfaces. With our im provement this is positively prevented, as 
the door will be promptly closed after a pre 
determined time even though the fireman 
retains his foot on the pedal. 
With this object in view, our improve 

ment comprises, in combination with a fluid 
pressure motor for actuating the door, an 
expansion chamber device serving as a tim 
ing element in which the pressure increases at a predetermined rate, and upon reaching 
a certain point, operates to effect a closing 
of the door at a predetermined time after the 
opening of the manually operated valve for 
actuating the motor. This application is a 
division of our former application Serial 
No. 868,611, filed October 26, 1914. In the accompanying drawing, the figure 
shows, in vertical section, one form of motor and expansion chamber device embodying 

our improvement, and connected to a pair of 
fire doors. w 

Our improvement may be applied to va 
rious forms of fluid pressure motors and fire 
doors, but in the drawing we have illus 
trated the same in connection with a fluid 
pressure motor comprising a horizontal cyl inder, 10, containing a piston, 99, having a 
pin and link connection with one of the 
doors, 6, which doors are provided with in termeshing segmental gears, 8, and pivoted 
to Swing laterally and vertically. The doors 
are opened by admitting fluid under pres 
sure to the working face of the piston, and 
are normally closed by gravity when said 
fluid is exhausted to the atmosphere. For 
this operation a manual valve, such as 13, is 
provided for controlling the admission of 
fluid, such as compressed air, from a source 
of Supply, 11 to the inlet port, 15, said valve 
also controlling the exhaust port, 16. 
On locomotive boilers the manual valve is 

usually operated by a pedal device having 
an alm, 23, for raising the valve to its open 
position. According to the usual and proper 
practice, the fireman steps upon the pedal 
to raise the valve, and thereby close the ex 
hailst port, and open the admission to Sup 
ply fluid to the piston to open the doors at 
the time he delivers a shovelful of coal. He 
then releases the pedal to close the valve, 
and open the exhaust port, whereupon the 
fluid in the cylinder escapes to the atmos 
phere, and the doors immediately close by 
gravity. At the time of delivery of the next 
shovelful, the valve is again raised, and the operation is repeated. 
In order to effect an automatic closing of 

the doors, in case the fireman should retain 
his foot upon the pedal with the valve in its 
raised position, we provide a chamber of a 
given volume, and preferably having a re 
stricted inlet passage through which the 
fluid flows at the time the manually oper 
ated valve is open, and means, such as an 
auxiliary valve device operated by a given 
pressure in Said expansion chamber for au 
tomatically effecting a return movement of 
the motor, and a closing of the doors at a 
predetermined time after the opening of the 
manual valve. As shown in the drawing, 
the expansion chamber, 31 communicates by 
pipe, 83, and small port, 38, with the work 
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ing end of the cylinder, so that when the 
manual valve is raised to open the admission 
port, fluid also flows through port, 38, and 
pipe, 33, thereby building up pressure in 
said chamber at a certain rate depending on 
the capacity of said chamber and the size 
of said port. The exhaust from said cham 
ber may be controlled by the manual valve, 
as by exhaust port, 37, and groove, 39, on 
the valve stem, 13. 

Warious forms of means operated by a 
given pressure in the expansion chamber 
may be devised for effecting a return move 
ment of the motor piston and a closing of 
the doors, that shown in the drawing com 
prising the diaphragm, 32, subject to the 
pressure in the expansion chamber, 31, and 
actuating the valve, 34, for controlling an 
admission port, 36, for Supplying fluid from 
the pipe, 11, to the opposite end of the cyl 
inder, and an exhaust port, 35. 
When the valve, 13, is raised by the pedal 

device, ports, 16 and 37, are closed and fluid 
is admitted through port, 15, into the cylin 
der, where it acts upon the piston, 9, moving 
the same to the opposite end of the cylinder 
and opening the doors. At the same time 
fluid begins feeding through the restricted 
port, 38, and passage, 33, into the expansion 
chamber, 31. If the pedal device be released 
at this time, the door will promptly close as 
the fluid is then instantly exhausted through 
ports, 16 and 37, and the doors will swing 
downward by gravity; but if the pedal is 
retained in its open position with the valve, 
13, raised, the fluid pressure in the chamber, 
31, acting on the diaphragm, 32, rises, in a 
short predetermined period of time, to a 
point sufficient to open the valve, 34, and 
close exhaust port, 35. Fluid is then admit 
ted through port, 36, to the opposite end of 
the cylinder, and as the piston is thus bal 
anced as to fluid pressure, the door's descend 
by gravity to closed position, thereby also 
returning the piston to its former position 
from which it will not again be moved un 
til the valve, 13, is first closed and then re 
opened. Upon closing the valve, 13, the 
fluid is immediately released from the cham 
ber, 31, through passage, 33, and exhaust, 
port, 37. The valve, 34, then closes, and 
the exhaust port, 35, opens, so that the fluid 
is promptly released from both ends of the 
cylinder, and there will be no movement of 
the piston. 

It is therefore apparent that, with our im 
provement, the fire doors will be automati 
cally closed within a predetermined short in 
terval of time after the opening of the man 
ual valve even though the fireman retains 
his pedal device open, thereby insuring what 
is termed “single shovel firing,” or the de 
livery of but one shovelful of fuel into the 
furnace at each opening of the door. 

Having now described our invention, what, 

3,364, ic? 

we claim as new and desire to secure by Let 
ters Patent, is: 

1. in a fire door apparatus, the combina 
tion of a fluid pressure motor, a door, a 
manually operated valve for controlling ad 
mission of fluid to said motor to open the 
door, and the exhaust, therefrom to close the 
door, an expansion chamber, a conduit hav 
ing a restricted admission port for supply 
ing fluid to Said expansion chamber, and 
means operated automatically by the pres 
sure in said chamber for providing for a 
closing movement of the door at a predeter 
mined time after the opening of the manual 
waive. 

2. The combination of a fluid pressure 
motor, an element operated thereby, a man 
ually operated valve for controlling the ad 
mission of fiuid to and the exhaust of the 
same from said motor, an expansion cham 
ber, a conduit having a restricted admission 
port for supplying fluid to said expansion 
chamber, and means operated by the pres 
sure in said expansion chamber for provid 
ing for a return movement of said motor at 
a predetermined time after the opening of 
the manual valve. 

3. The combination of a ?iuid pressure 
motor, an element operated thereby, a man 
ually operated valve for controlling the ad 
mission of fiuid to and the exhaust of the . 
sane from Said motor, an expansion cham 
ber, a conduit having 8, restricted admission 
port for supplying fluid to said expansion 
chamber, and an auxiliary valve operated 
by the pressure in said chamber for provid 
ing for a return novement of said inotor at 
a predetermined time after the opening of 
the manual valve. 

4. The combination of a fuid pressure 
motor, an element, operated thereby, an ex 
pansion chamber having a restricted admis 
sion port, a manually operated valve for con 
tl'olling the admission of fuid to said motor 
and to the expansion chamber, said valve 
also conta'olling the exhaust from said notor, 
and means operated by the pressure in said 
expansion chamber for providing for a re 
turn movement of Said notor at a prede 
termined time after the opening of the man 
ual valve. 

5. The combination of a fiuid pressure 
Inotor, an element, operated thereby, an ex 
pansion chamber having a restricted admis 
sion port, a manually operated waive con 
trolling the admission of fiuid to, and the ex 
haust from, said notor and the expansion 
chamber, and means operated by the pres 
sure in said expansion chamber for provid 
ing for a return movement of the motor at 
a predetermined time after the opening of 
the manuai valve. 

6. The combination of a cylinder and pis 
ton, an element operated thereby, a manually 
operated Vaive controlling the admission of 
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fiuid to and the exhaust from one side of the 
piston, an expansion chamber, a conduit 
having a restricted admission port for said 
chamber, an auxiliary valve operated by the 
pressure in said chamber for controlling the 
admission of fluid to the opposite side of 
said piston, and means for preventing the 
escape of fluid from said opposite side of the piston. 

... The combination of a cyliade; and is:- 
ion, an element operated thereby, an expar 
sion chamber, a conduit having a restricted 
admission port for said chamber, a manually 
operated valve controlling the admission of 
fluid to one end of said cylinder and to the 
expansion chamber, an auxiliary waive op 
erated by the expansion chamber pressure 
for opening an admission port to the oppo 

site ead of the cylindex, and mean: or pre 
''etating the escape 3: Šuid iOS. 32id Gig 
site side of the pistor. 

8. The coin bination of a cylinder and pis 
toil, an element operated thereby, 83 expan 
sion chainbei having a Festricted a dission. 
port, a nahually operated valve controlling 25 
the admission of fuid to one end of said 
ylinder and to the expansion chamber, 

;... y 2, 3 of 3:3:ed by it 
28 ns.C. , J. ' '... it ... 

the admission. O id to Eind the e: 
from the opposite end of the cyliidier. 

in estiaony whereof we have here into 
Sgt, oil in 2ndis. 
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