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1o oll whom it may concern:

Be it known that I, Tromas E. SMyrus,
a citizen of the United States, residing at
Belleforitaing, in the county of Buchanan
and State of Ohio, have invented a new
and useful Improvement in Furnace-Door

- Opencrs ‘and Closers, of which the follow-

* ing is'a specification
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This invention relates to certain new and |
nseful improvements in door openers and
closers, the object being to. provide mecha-,
nism for opening and closing doors of
steami boilers used in connection with loco-
motives, whereby said doors can be readily
opened and ‘closed by simply operating ‘a
foet Jever., '

- A further object of my invention is to

provide a furnace door formed of two sec-
tions which arve carried by levers'in such a
manner that the door sections will be swung
open and closed when the levers are rocked

“jn such a manner that all danger of the door

sections binding in any way is prevented.
A further object of the invention is to
provide a door formed of two sections, each
section being carried by a pair of levers
which are operated by a slidably mounted
member controlled by a piston in such a
manner that when air or steam is admitted
in one end’of, the cylinder in which the pis-

_ton is mounted the doors will be swung into

35

" ‘closed position and .when admitted in the

opposite end of the cylinder the door sec-
tions will be swung apart inté an open. po-
sition. ‘ ' ‘ .
A still further object of my invention is

rovide a novel form of levers for con-

to

- trolling the valve for admitting steam into

40

45-

50

“the cylinder ‘Wwhereby said valve would be
amoved so:as to admit steam into either end
" of the ¢ylinder by siinply pressing slightly
on’one of the levers. = '

Still anotber 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-
vented, 'as by regulating the size of the

‘opening an air cushion. can’ be formed so-
“ that the ‘doors. will close in such 4 manner

that all danger of the doors becoming in-
jured in any way is prevented. . - :

. A still farther object of my invention is
to :provide, a door. which “is s¢- constructed,

ﬁpeciﬁcation of Letters Patent,
Application filed December 23, 1909.

{ that the same can be

Patented Aug. 29, 1911,
Serial No. 534,601.

] » readily attached to or
detnched from the ordinary furnace or
boiler now in use, said door being carried
by aiframe similar in construction to the
ordinary door now in use so that by detach-
ing the door of a furnace and plachig my
improved door thereon, it is not necessary
to change the construction or secure the
door to the furnace in any way. ‘

‘With these various objects in view, my

Anvention consists in the novel features of

tonstruction, arrangement and combination

of parts, all of which will be hereinafter

fully described and pointed out in the
claims. ' - :

In the dvawings forming a part of this

-specification : Figure 1 is a side elevation of

my improved furnace door partly in sec-
tion. “Hig. 2 is a horizontal section talen
on the line 2—2 of Tig. 1. Tig. 3 is a ver-

tical section taken on the line 3-—8 of Fig.

1. TFig. 4 is a detail vertical section show-
ing the manner of mounting the foot levers
for controlling the valve.” Ifig. 5-1s a penr-

spective view of the sliding operating block’

detached. 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 sfeam chest

of the cylinder showing the manner of reg-
ulating the size of the exhaust in order to
form a cushion for the piston. - Fig. 8 is a
side elevation of a modified form of door,
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and Tig. 9 is a detail view of the same

showing the manner of mounting the stop

blocks for limiting the movement of the

lever arms. iR co
In ¢arrying out my improved invention,

1 employ a door frame proper A which Is
constructed the same as an ordinary door .

used on furnaces and is provided with aper-
tured hinge lugs A’ which are adapted to

-co-act with the hinge lugs of the furnace so

90
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that Ly detaching the door now in use on a -

furnace my improved door can be readily
placed in position thereon. The other 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 t6 doors df this character

now in use, The frame A is provided with
an annular rib A? surrounding the opening

A* which communicates with the interior of mﬁ
‘the: furnace and said rib has formed”in- -
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teEral therewith a rectangular plate AS
~ which is also provided with an opening, reg-
istering with the opening ‘A* and hag an
annular flange A at its edge. Tlhe annular

rib A% of the frame A is provided with web-

portions A7 for strengthening the same and
1t will be seen that the frame A is cast in-

tegral with the plate ‘A® 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 A® is pro-
vided with. an upwardly projecting lug A3

to each side of which are pivotally mount-.

ed -operating levers B and C and support-
ing- or: guiding links D and E which are
pivotally connected at their outer ends to
my--improved door F which is formed of
two dollow sections F’, F* 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 I% and
the upper edge of the section F? 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

“éxeceedingly ‘tight joint snd 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
when the furnace is being fived will slide off.

Connected to the side bar of the plate As
carrying the levers is a casting G which is
provided with -apertured lug portions G’
for securing the same thereto and said cast-
ing G comprises a cylinder portion (32 and
a housing portion G* in which is slidably
mounted an-operating block M the forward
moveitent of ‘which is limitéd by the lug A3

and thefyedpward movement of the sne is |

limited by bolts T ¢arried thereby which are

- locked in*adjiisted position-by lock nuts and

*said "bolts are didapiled to cngage the rear

&0

“will’ofthie housing G* so as to lniit the rear-
wittd ‘movement of ‘the block as will be
lreremafter fully described. ~The hottow of
M Houging ‘G2 s flush with the flange of
the plate A%so'as to allow the block 1T {o
movefroely over the snme and conneeted Lo

©thethlocdkk T af its reax-end is o piston rod K

b5

whiel extends through a stifling: hox K’
“Horined on otie end of the évlinder "G# sind

suid piston rod K earries a-piston head K2

having packing-rings of any snitable con-

~strielion s s to form a tight joint aronnd

G0

the same:. The-outer end of the eylinder G#
s elosed by-aceylinder head:s T which s se-
cured therein” by bolts I as clenrly shown
<o thut the ‘piston ean -be readily réniovisd
from the «yli

~pack thel

s

ating levers B oand ¢ are pro-

iider when: it s desiied (o re- |
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,\Vided with enlarged portions having sockets
B’, (7 in which are mounted the cylindrica) -

heads M’, N’ of operating links M and N
which are provided with cylindrical head

‘portions M2, N2 at their opposite ends which

are seated in cylindrical sockets FI’ formed
in the operating bloek H so that when the
block H is moved forwardly by the piston
the operating levers B and
on-their pivots so as to swing the door sec.
tions apart, said sections being guided by
the links D and E so that the 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 cylindrical sockets of
the head and levers in such a manner that
the operating levers can move apart in order
to cirry 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 thatall danger
of the door sections closing when a boiler
maker has entered the furnace:to repair the
same I provide the opposite side flange with

70

C will be swung -

75

80

85

90

a pivoted catch'O provided with a V-shaped =

tongue-portion O’ adapted to fit within the
V-shaped groove of the upper section I’ of
the deor and it will be seen that by pressing

oir thetouter end of the catch Os0 as to allow

95

the door sections to pass undeér the same and -

then swinging the same back into its normal

position the doors will be held in such a

doors to be accidentally closed.

Formed integral with the eylinder G2 is ‘
which is provided with ports-

a steam chest I
P, P* communicating respectively witl the

~euds of the cylinder G* through which steain

is" adapted to' pass and be . exhausted for
maving the piston in the eylinder. Thesteam

«chest P has a cylindrical valve Q mounted

therein which extends through stuffing hoxes
at its ends for forming a tight'joint and sail

valve Q s provided with annular grooves,

Q7, Q* forming exhaust passages which are

| adapted to register-with the passages P/, Dz
50 as to allow the ‘exhanst stomn to pass oul

of the cylinder, said exhaust passages foin-

.100
manner that it will be impossible for the.
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muriciting with outlets R and R’, the outlef

I being closed by a needle valve R so - (hat
the size of. the outlet can be vegulated i

order that an ai¥ cushion canhe formal. jo

129

the endof the eylinder so that when stonm

is admitted o the opposite end so asto drive

the piston reavwardly by regulating the size

-of the-opening e exhaust ean he'controlled
Fro thnt the movemont-of the piston will be 1
cregalatod dnorder o prevent the doors fram
Leing slammed togdther and being injuved.
Commanieating with the steam chest 12 isan:

intet port P o whicl o stean or aie supply

 pipe S is.adaptéed to be eonnected, said inlel



1 002 088

the valve ( which is

he ports P/ P2 s0

._'1 u]ei' by ()peiL g

ng . the valve
whon ir 718

5 bemg

ng the mlm Q J pmwdgw,
T which, is ‘mounted between.
carried. by the. flange of the
end of said Jever buxw Toosely
nd of the valve Q and: the‘
‘l(,ver has a Unk /L7, piv-.

'Lhc plah; 'A% and .is connected

stem U of ‘o T-shaped
$ pivotally mounted ‘on’}
1 by # hm V7 depending from.
n of the flange of the!
] 'tt’”l‘ll with ‘the flanga

vay portion is a housing W
(mtwm dly ‘and bet ween whwh
i of foot levers X and,
.’v(i \vﬂh oppoqatolv bon

1z adap
3 sémul of Llnn T sh‘\,p(‘d membor U’
1 member:on its
1e lever T through
‘m]vc O. ihe

Care fu
y.tm] tnnLthel' fnt \

|mwtal |
i nutv I (m(k

Lt
356

uh})terl to re-
18 J'l(‘md.l so that by stmn-
nq on one of said foot pieces the

umwd longitudinally within
i L m uldm' to allow {elm to

valve
e st

l_ Lhe (‘)ﬂwr lever

g mn"[ dust h )%
ny way I ploml
htn «)vm* 1119, s‘nm,

d there-
wiﬂz i
ext
80

1)1 ovided
which

oYy,

1
:

will a,%u be_ seen the

) Jpre-
§5 . when 1t

fm enlat ged annuLu‘

ted.in either

.said- bolt. has

~working leose is prevented.
‘to‘ Whi(:h mbundf‘ {0

, c'onnociod together by cross link
‘nected to-one of: the operating Ja
- link 7-to -which is.connected a pist

_ton s ¢ opera ted by

~the door sections:will have double sup

ter and by movmg i

NGV BIReN t

8

is’ dequ‘ed to remove any of the parts; it s

mﬂv necessary. to detach - the ‘plate. Tlhe .

sting G is snpporte(l by a . bolt Z7:si ds
fo pl'e\eui ‘the same from movingin ‘any
direction when the doors are opm’uttd and
ne’ of its ends seated. in a-
formed in 4" lug secuved in
& 'lmder G*and: lm its 0.{1!01"‘?

76

‘thI fldcd bos

wrried by the LLLLh Gnd of the '“n'nv AT
said bolt being secured inwits ‘1(1]11%00 p()w

sition byisaid nuts so that the: same can:
readily tightened. and it.will be scenfl
by wrmectnuv the ‘easting: to the frame sk

the manner shown. all chnm of tlm

In, 1]1(‘);1110(1]{'10 ation shown in I*Ns g :m(l
9 I-form a frame:l %umhr to the fr PATNLRSS
my, preferved ~form -and said frane is: py o
vided with an integral plqte 9 havingan an- 85
nular flange on- wlm,h are prvotally mounted
operating Tevers 3 which cax vy door sections

4 and 5 dt their free ends, said lovms bioingy:

of a

piston mounted within » Lyhmlor'—‘

‘_dlld wnnecttd to-tiie plate 2-by any snitable

means and- it will:be.seen that when the pis-
steamvor-&lir the operating

levers -8 willt be swung on . their pivots &0
as:to opern. and. close. the door- sections il o~
s similar manner to the prefe ‘i The

ections arve guided by guide. links 18
pivotally niount T on the frame so 2§ to
relieve the strain of the weight of thé door
seetions from thé opes thmn lovers, so. that
t
and., swing freely on' the same, {md it will ©
be seen that as. the operating leveris swung
on its pivot by the piston the door sections

will be swung away from each other o to-- |-
gether so as. to close.or open the opening hi
the plate.” “The meeting edges of .the door.«
J10

100

2| sections are pr cferably “formed so. a3 to-in-
’ ¢ oné 01 th( sections’ with
CThen
I is D m’ldcd Wi 'pm tum 10
on whick mmbj v moun :d blocks 11
wlich ar d to engage a lug formed- 216
on the ad]acont Opm ating leverso as to '
Climit the movement of {he lever In order
prevent. l,.xe . dum* secttons from  being
N with too much foree, and: -~
m‘ie ] - as clenrly 12@

stend: for tocle:,

n hich- b
£ sitions.. h

w,‘iis l)v s8¢

qmck]v ist

seetions i'mm: slmt
¢ operating levers:
' The 1 are
mmed bv a plate 12

‘tion fo the plate shown in B‘]ys. 1 2. 3 ﬂnd 130




4 50 as to protect the same from coal dust |

10

_ tions above and below said

15
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fluid operated slidably

- -

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:— i
“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 apertuied 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-
operating levers,

links carried by said operating levers and a

nected to said last mentioned links. v
‘2. The combination with a pivotally
mounted frame having an integral “aper-
tured plate provided with a flanged edge, of
levers moufted on one of the side flanges of
said'plate, door sections pivotally carried by
the free ends of said levers, a slidabl

nounted operating block provided with
sockets, links pivotally

mounted in said
sockets connécted to- said levers and a fluid
operated 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,
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
means for adjusting the movement of said
block, together with means for reciprocating
the same. S

4."A door opener and closer comprising 4

. frame having - hinge lugs adapted to be

45

mounted on'the hinged Iugs 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

50
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plate provided with a housing and.a cylin-
der, levers pivotally mounted on said flange,
door sections carried by said levers, a block
slidably 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 admmitting fluid
into’ the opposite ends of said cylinder for
operating said piston. '

5. A door opener and closer comprising a
frame having an integral apertured plate
provided with a flanged edge, said plate be-
Ing provided with an opening communicat-
ing with the opening of the frame, a door
Tormed of two sections mounted on said
plate between said flanges and adapted to

close said opening, operating levers pivot-

ally mounted on said frame having their

free ends connected to said door sections, a

_connected to said operatinf

mounted block con-

limiting the movement of
block and a valve for controlling the flow of"

door sections carried

and said levers, |

.an integral apertured plate having

carried by said

1,002,088

slidably mounted block, links connecting
said block to said operating levers, a cylin-
der carrying a piston having a piston rod
block, a valve
fluid 1nto said

for controlling the flow o

' 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
said operating

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 hinge 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
sald operating block, a stenn chest formed
integral with said cylinder, a vilve

mounted within said steam chest and o 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 furnace, said frame being provided with
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_lLionsing conrected to said plate, a
block _slidably "mounted in said housing,
links connecting said block to said operating

Jevers, a plate for covering said housing and

levers and a {lnid operated piston connected
to said operating block. ‘ :

9. In a door opener and closer, the combi-
nation with a frame, of an apertured plate
carvied by the frame, a pair of operating le-
vers mounted on said plate, door sections
said levers, pivoted guide-links
connected to said door sections, an operating
block, links connecting said block to the op-
erating leveps, means for limiting the move-

‘ment of said operating block, a fluid- oper-
ated piston connected to said operating -

slidably
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block, a valye for controlling the flow of
fluid to said piston, and foot levers for con-
trolling the movement of said valve.

10. In a dévice of the kind described, a

.6 frame adapted to be secured to the hinge

lugs of a furnace, an apertured plate carried

by said frame, operating levers mounted on
said plate, door sections carried by the free
end portions of said levers, guide links con-

10 nected to the door sections and to the plate |

1,002,088 = : ' o

above and below theé operating, levers, re-
-spectively, operating links connected. to said

levers, and fluid. actuated means carried by
the plate adapted to actuate said-last men-
tioned links, :

THOMAS E. SMYTHE.

Witnesses: [T . .
E. B. McBars, .

- Cuas. E. Brock. S




