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To all nuohom, it may concern: 
Be it known that I, THOMAS E. SMYTHIE, 

a citizen of the United States, residing at 
Bellefontaimé, in the county of Buchanam 
and State i of Ohio, have invented a neW 
anud useful Improvement in Furnace-Door 
Opencrs ad Closers, of which the folloW 
ing is i å specification 
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in such a manner that all dangel' of the door 

This invention relates to certain ne'W and . useful improvements, in door Openers and 
closers, the object being to. provide mecha. 
nism for opening and clôsing door?i of 
stemi boilers used in connection with logo motives, whereby said doors can be readily 
opened and closed by simply operating a 
foot lever. 

- A further object of my invention is to 
provide a furnace door formed of two ?ec 
tiöns which are carried by leversin Such a 
manner that the door sections will be SWung 
open ånd closed when the levers are rocked 
sections binding in any way is prevented. 
A further object of the invention is to 

provide a door formed of two Sections, each 
?ection being carried by a pair of levers 
which are operated by å slidably molunted 
member controlled by a piston in Sligh 
manner that when air or stealm is admitted 
in one end of the cylinder in which the pis 
ton is mounted the doors will be swung into 
a closed position and when admitted in the 
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trolling the valve for admitting steam into | 
the cylinder whereby said valve would b? 
move? so as to admit steam into either end of the cylinder by simply pressing slightly 
on one of the levers. 
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opposite end of the cylinder the door Sec 
tions will be swung apart into an open. po 
sition. M W 

A ?till further object of my invention is 
to provide a novel form of, levers for çon 

Still another object of the invention is 
to provide means for adjusting the exhaust 
port of the cylinder whereby the slamming 
of the doors when forced together is pre- || 
vent?d, as by regulating th? i size of the opening an air cushilo?ican be formed So . 
that the doors, will close in such a manner 
that all danger of the doors, becoming im jured in anyway i? prevented. . 
A stillf?rther object of my invention i? 

to provide, a door: which is šQ : constructed. 

| that the same can be readily attached to or 
detached from the ordinàry furnace or 
boiler now in use, said door being carried 
by a º frame similâr in construction to the 
ordinary door now in use so that by detach 
ing the door of a furnace and placinìg my 
improved door thereon, it is not necessary 
to º change the construction our secure the 
door to the furnace in any way. 
With these various objects in view, my 

invention consists in tdhe novel features of 
tonstruction, arrangement and combination 
of parts, all of which will be hereinafter 
fully described and pointed out in the 
claims. A --” 

In the drawings forming a part of this 
specification: Figure i is a side elevation of 
my improved f?rnace, door partly in sec 
tion Rig. 2 is a horizontal section taken 
on the line 2-2 of Fig. 1. Fig. 3 is a ver 
tical section, taken on the line 3-3 of Fig. 
1. Fig. 4 is a detail vertical Section show 
ing tdhe manner of mounting the foot levers 
for controlling tlhe valve. Fig. 5 is a per 
spective, view of the sliding operating block 
det ached. Fig, 6 is a detail vertical sec tion taken on the line 6-6 of Fig. 1. Fig. 
7 is a. detail section through the steam chest 
of the cylinder showing the manner of reg 
ulating the size of the exhaust in order to 
form a cushion for the piston. I Fig.58 is a 
side elevation of a modified form of dooi’, 
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and Fig. 9 is a detail view of the i same showing the manner of mounting the stop 
blocks for limiting the movement of the 
lever arms. . - : 

In carrying out my improved invention, 
I employ a door frame proper A which is 
constructed the same as an ordinary door . 
used on fu'naces and is provided with aper 
tured hinge lugs A" which are adapted to 
co-act with the hinge lungs of the furnace So 
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95 
that, by detaching the door now in use Ön, a : 
furinace my improved door can be readily 
placed in position thereon. The other i end 
of the frame A is provided with the usual 
latch member A* which is adapted to co 100 
act, with the catch carried by the furnace in 
a similar manner to doors dif this character 
now in use. The främe A is provided with 
än annular rib A* surrounding the qipening 
A4, which communicates with the interior; of 
the furnace and Said rib has form?d” un Af 



tegral therewith a rectangular plate Aº 
which is also provided with an opening. reg 
istering with the opening A* and has an 
annular flange. Aº at its edge. The annular 
portions A" for strengthening the, same and 
it will be seen that the frame A is cast in 
tegral with the plate Aº in such a manner, 
that a rigid connection is formed so that in 
case it is necessary to 'swing the frame on 
the hinge lugs the plate will be carried 
therewith. 
One side flange of the plate Aº is pro 

yided with an, upwardly projecting lug Aº 
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ed i operating levers B and C and support 
ing orguiding links D and E which are 
pivotally connected at their outer ends to . 
my... improved door F which is formed of 
two dlhollow sections F, Fº which are pro 
vided with internal ribs so as to form air 
spaces between the walls of the door sec. 
tions in order to allow free ventilation and 
the lower edge : of the upper section F” is 
provided with a V-shaped groove Fºo and 
the upper edge of the section Fºº is provided 
with a V-shaped tongue F* adapted to fit 
within the groove F* when the door sec 
tions are brought together so as to, form an 
exceedingly i tight joint and it will be seen 
that by forming the lower section with a V 
'shaped tongue the dirt and dust or small 
particles of coal which drop on the same 
wluen the furnace is being fired will slide off. 
Connected to the side bar of the plate Aº 

carrying the levers is a casting G which is 
provided with - apertured lug, portions G" 
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for securing the same thereto and Sail cast ing G comprises a cylinder portion G* and 
4) a housing portion Gº in which is slidably 

mounted an operating block II thi? forward 
movement of which is limit?d by the lug Aº 
and the fireward movement of the saune is } 

bolts' I carried thereby which are 
45 loglied in’adjiisted position by lóck nuts and 

saidl’ºbolts aire adapted to cingage the rear 
wallof*thie housing Gº so as to limiit the real'- 
wird movement of the block as will be 
hereafter für lly describel. The botton of 

50. t)re höù?ing G***is ílusly with the lange of 
the pilte Åº ?o "as fo allow the block II tº 
nover freely over tlie: saine, and (: » Inne:cted to 
the holock II at its rear end is al pisto i rot IK 
wlicri extels tl'oigh a stil ?lig box K 

55: frihuel on o je end of the cyliitler (* i ci 

limited b. 

saj i pisto rod K, carries a pisto he: « IK* | 
häving packing i riigis o fly, siitable coli, 
striellion se as to form a diglit jºint aurol 
the i sjálé; . The otter end of the (yliihder (* 

60: is closedl by: år. cylinder headli J. W li:h is se 
cuiredlº therein by holts II’ as clearly slow , ! ' " * , . 

eirg slainnel together and | being ij'e?. 
('olic:t ing will the stear cest, l’ is an 

so : i little, histou cºn be i reality ir:Iove: 
fróY the cydfiler 
pa?:lk the head... 
The opérating levers 3 and () are pro 

rib Aº of the frame A is provided with web 

to each side of which äre pivotally mount-', 

| 

when: it is cleisii'ed? do re-|| 
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vided with enlarged portions having sockets 
B', C" in which are mounted the cylindrical 
heads M’, N“ of operating links M and N 
which are provided with cylindrical head 
portions Mº, Nº at their opposite ends which 
are seated in cylindrical sockets HI" formed 
in the operating block HI so that when the 
block H is moved forwardly by the piston 

70 

the operating levers B and C will be swung 
on their pivots, so as to Swing the door sec 
tions, apart, said sections being guided by 
the links D and E so that thr strain on the 
levers B and C is reduced. It will be seen 
that as the block is moved forwardly the 
heads of the operating links M and N will 
move slightly in the cylinçdrical sockets of 
the head and levers in such a manner that 
the operating levers can move apart in order 
to carry the door sections apart and when 
the block H is drawn rearwardly the oper 
ating links will draw the levers together so 
as to carry the door sections together in 
order to close the door. For holding the 
sections in an open position so that all danger 
of the door sections closing when a boiler 
maker has entered the furnace to repair the 
sâme I provide the opposite side flange with 
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a pivoted catch "O provided with a V-shaped i 
tongue portion O' adapted to fit within the 
V-shaped groove of the upper section IF" of 
thè dpor and it will be seen that by pressing 
on th?touter end of the catch. O so às to allow 

95 

the door sections to pass under the same and 
then swinging the same back into its normal 
position the doors will be held in such a | 00 
inmanner that it will be impossible for the 
doors to be, accidentally closed. 

Formel integral with the cylinder G? is 
a steam chest I” which is provided with ports 
I”, IPº communicating respectively with the 

f. - " i * ) e v eins of the cylinder Gº through which stein 
is adapted to pass and be exhausted for 
no ving the piston in the cylinder. The steau 

. chest IP lhas a cylindrical valve Q, uno Inted 
herein which extends through istu?ling boxes 
at its ends for forining a tight.joint and sail 
valve Q is provided with annular grooves. 
(Q", (Qº forrining exhaust passages which a ?e 

* adapted to register, with the passages I”, Iºº 
so as to allow tle exhaust steal to pass (ou 
of the cylinder, said exhaust passages i roin 

1. (u 

l. 5 

tan? icrating with outlets R anel R”, the ont let 
being closedl by a needle val ve IR* i so i hai being closedl } dle val ve ?R hii i 

the size of the ollet ca i be i relatec . ii 
• order that an air cishion can le fornel, i 1 2 3 
the eine of the cylíder so that, when ste; in 
is a mittel in the opposite nel so as to l'iv': 
the piston rearwarelly by regulating the size 
of the oppeling, type (exhaust can be controllº ! 

i so tl: t t le no vennett, of the loist oli will - Pe. l. 25. 
r“ geti | ((xl i order. «» prevet te oorsº, frö 

in! (et yjort ?’º to which a strean or air stupply 
pipe S is. adapt?l to be connected, said illet l3 - 

  



g with an enlarged annu 
med in the yalve Q, which i 
ster with the ports P, P* 
ama can be admitted. in either : 

e cylinder by operating. the valve, 
b? seen that when air is being 
come end of the cylinder the port 
eind will communicate with one i 
st passages of the valve so as to 

st to passolut of the Same. . . 
ng the valve Q. I provide i a 
"T" which, is motanted between 

d by the flange of the . 
id of Said lever being loosely 
end of the viv?. Q. and the. 

er has a link T" piv-, 
to which extends to , 

and is connected 

a bot. V carried by a lúg V d?pending from . 
a ciut: ' ä Way" portio | 
piae Aº, Formed integral with the flang 

e cît away portion is a housing W 
extends förutwardly and between which 

of foot levers, X and 
ovided with i oppositely ben 
pted to co-act with the cros 
of the T-shaped member U" 
said T-shaped member on its : 

e the lever T through , 
tie valve (Q. The 
formed of two sec 

abi y connected together at X“, 
ter ends of said leve's are pro 
pot pieces X°, Y* adapted to re 

ceive the foot of the firemain so that by sin 
poly pressing of one of Said foot, pieces the 
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i is desired 
casting Gi , is 

| thre 

n U of a T-shaped || 
hich is pivotally mounted on i 

in of the flange of the || M | 
4 and 5 at their ºf . ** 
connected together, by cross link 
neeted to one of the operatingë, 

hich is: connected i a i link W * 
of a piston mounted within a cyliunder 
and connected to tie plate 2- by "any" siitable 
means and-it, will be, seen 

| ton is operated by steam orätti 
3 will be swung on their pivots” so: 

valve can be moved longit Adinally Within : 
40 {} je s sit in order to allow steam to 

etel one eind of the cylinder and by moving | 
the fost, se às to compress the otheir lever 
tá: | be midi ve? Co admit steann 
iunt ipposite end. - . 

and tille levers. je l 
‘; ând dist 

5 0} , . 
pil Said p Y : - - - - - - - . . . . . . . . 11 g { F1 ed by redincing the || 

is secured there 

sections are pref 
ili - . 

| kore) 

" 

ded boss formed in 

readily: tightened and it 

In, the; modificä 

my prefe 
vided with an integral plate 9 ha ving an an- 85 
nullar flange on which are pivotally mounted 
operating leyers 3 which carry door sections 

to i w 

levers, 
as : to open., and close - the 
similar manner to the preferred formi. Th 

sections all'e guided by g 
pivotaily mounted on the frame so as i to : 100 
relieve the strain of the weight of the door 
sections from the operating levers so that 
the door sections wil have double support : 
and Swing freely on the same, and it will , 

W ing leverºis swung 105 
On its pivot by the piston the door sections 
will be swung away from each other or to-. 
gether So as to close, or open the opening 

The meeting edges of 
erably formed i so as to rin: 
ing on é of the sections" y 

| a torrigue aínd the other. A 

door 

be seen that as the ope 

the plate. 
teriock by for. 
plate 2 is provided with 

i init , the in 
right t 
blo 

djus 

The 

to remove any of the parts, iti 
only necessary. to detach :: the plate. " 

supported by a bolt. Zº 
to prevent the sanie from moving in 
direction when the doors' 
said bolt has one of its ends seated in a . . 

a lug secured in 
the side of thë cylinder Gºland has 
end seated in, a threaded formeti i 
lug, carried by the datch end of the fran?ë 
said bolt being, secured in: its adjust 
sition by, said nuts so that the sané : cain. i. 

* \will i bo 
by connecting the casting to the : 
the manner shown all i daringer of the s 

„- working loose is : , : , 

bore f 

prevented. - , 
|- ion shown in Figs. 

9 I forma frame: 1 similar to the fraunë in ', 
id:sform and said franie is pro-' 

ee ends, said level's being. 

1. a ílanged portio, 
On which are adjustabiy montëd blocks ! , 

| which are adapted to engage a luge formed 2. i 5 
on the adjacent i operating lever so as tö 

Yement of the le ver in order 
i 6 - pl’event, the , door sections from being 

gether with too much force, ändl; 
fe’ably slottel 2 : " · 

uis cóirstri 

ections, frömi, 
he operating levers: arén 

- E. 

aure ope'lated 

rs 3 0 

hat when the pis 
äir the operating - 95 

door - sectionssiin 

guide, links ,," ", 
K. 

e door. , . 

th. at groove. 

gi devel's 

preferably, 
in construe : * 
l. 2, 3 anéll:80" | 
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4 so as to protect the same from coal dust 
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and small particles of coal and this plate is 
secured over the levers in a similar manner 
to the plate used in connection with my pre 
ferred form. 
What I claim is:- 

* 1. A device of the kind described compris 
ing a frame having means for securing the 
same to the hinge lugs of a furnace, said 
frame having an integral apertured plate, 
operating levers mounted on said plate, door 
sections carried by the free ends of said le 
vers, guide links connected to said door sec 
tions above and below said operating levers, 
links carried by said operating levers and a 
fluid operated slidably mounted block con 
nected to said last mentioned links. 

2. The combination with a pivotally mounted frame having an integral aper 
tured plate provided with a flanged edge, of 
levers mouhted on one of the side flanges of 
said plate, door sections pivotally carried by 
the free ends of said levers, a Sidah 

A mounted operating block provided wit 
sockets, links : pivotally, mounted in ?aid 
sockets connected to said levers and a fluid 
Picted piston connected to said operating 

block. : ~ 

3. A door opener and closer comprising a. 
frame having an integral, apertured plate 
provided with a flanged edge, of operating 
levers mounted on the flange of said plate 
provided with sockets, door sections carried 
by the free ends of said operating levers, a 
slidably mounted block provided with sock 
ets, links provided with heads mounted in 
the sockets of said block and said levers, 
means for adjusting the movement of said 
block, together with means for reciprocating 
the same. - • 

| 4. A door opener and closer_comprising a 
frame having hinge lugs adapted to be 

| 45 
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mounted on the hinged lugs. of a furnace, said frame being provided with an integral apertured plate having a flanged edge, a 
casting secured to one side flange of said 
plate provided with a housing and a cylin 
der, levers pivotally mounted on said flange, 
door sections carried by said levers, a block 
slilably mounted in said housing, links con 
necting said block to said operating levers, a 
piston mounted in said cylinder connected 
to said block and means for admitting fl 
into the opposite ends of said cylinder for operating said piston. 

5. A door opener and closer comprising a 
framle having an integral apertured plate 
provided with a flanged edge, said plat? be 
ing provided with an opening communicat 
ing with the opening of the frame, a door 
forted of two sections mounted on said plate between said flanges and adapted to 
close said opening, operating levers pivot 
ally unolunted on said frame having their 
free ends :Yonnected to said door sections, a 

fluid 

1,002,088 

slidably mounted block, links connecting 
said block to said operating levers, a cylin 
der carrying a piston having a piston rod 
connected to said operating block, a valve 
for. controlling the flow of fluid into said 
cylinder, and a pair of foot levers for oper 
ating said valve. · 

6. A door opener and closer comprising a frame, having an, integral apertured plate 
provided with an annular flange, operating 
levers mounted on said flange, door sections 
connected to the free ends of said operating 
levers, guiding links mounted above and be 
low said operating levers having their free 
ends connected to said door sections, an op 
erating block, links carried by said block 
connected to said operating levers, a piston 
connected to said operating block, means for 
limiting the movement of said operating 
block and a valve for controlling the flow of" 
fluid into said cylinder, said valve being 
controlled by a pair of foot levers through 
the medium of links and levers. 

7. In a door opener and closer the combi 
nation with a frame, having hing? lugs 
connecting the same to the hinge lugs of a 
furnace, said frame being provided with an 
integral apertured plate having an annular 
flange, levers pivotally mounted on one of 
the side flanges of said plate, door sections 
carried by said levers, a casting connected to said plate having a cylinder portion and a 
housing, an operating block mounted in the 
housing, links connecting said operating 
block to said levers, a piston mounted in said 
cylinder having a piston rod connected to 
?aid operating block, a stean chest formed integral with said cylinder, a valve slidably 
mounted within said steam chest and a pair 
of levers for operating said valve through 
the medium of links and levers. 

8. A door opener and closer comprising a 
frame having means for securing the same 
to a furnaçe, said frame being provided with an integral apertured plate having an open 
ing, a pair of door sections for closing said 
opening, pivotally - mounted levers having 
their free ends connected to said door sec 
tions, guide links connected to said door sec 
tions, a housing connected to said plate, a 
block slidably 'mounted in said housing, 
links connecting said block to said operating 
levers, a plate for covering said housing and 
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levers and a fluid operated piston connected in 
to said operating block. 

9. In a door opener and closer, the combi 
nation with a frane, of an apertured plate 
carried by the fraume, a pair of operating le 
vers mounted on said plate, door section? 
carried by said leyers, piyoted guide links 
connected to said door, sections, aun operating 
block, links connecting said b?ock to the op 
erating leveps, means for limiting the move 
ment of said operating block, a fluid oper 
ated piston connected to said operating ! 
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block, a valve for controlling the flow of | above and below the operating, levers, re 
fluid to said piston, and foot levers for con- || spectively, operating links connected to said 
trolling the movement of said valve. | levers, and fluid actuated means carried by 
- 10. In a device of the kind described, a ! the plate adapted to actuate said "last men 

| 5 to be GREG G the hinge | tioned links. . . . . . . . . 
ugs of a furnace, an apertured plate carried || . i TTIA , " ", YTTET: 
by said frame, operating levers mounted on || . THOMAS E. SMY THE. · 
said plate, door sections carried by the "free Witnesses: . . . . . . ' . 
end portions of said levers, guide links con- || E. B. McBATH, 

10 nected to the door sections and to the plate | CHIAs. E. BRoCK. . 
  


