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Miy invention relates to door mechanisms, more 
particularly to door mechanisms for furnaces and 
the like, and has for its object the provision of 
an improved mechanism of this character. 

lViore Specifically, my invention relates to door 
Imechanisms for electric furnaces wherein an 
Opening is provided in the front or other Suitable 
Wall of the furnace in order to provide for comi 
Runication. With the heating chamber. It is the 
usual practice to provide furnaces of this chair 
acter With a door movable in a vertical direction 
from the closed to the open position and vice 
Versa. Sone difficulty has been experienced with 
these furnaces because of the thermal losses oc 
curring at the door provided to close the furnace 
Opening. Frequently these door losses Were Sufi 
ciently great to effect a reduction in the tempera 
ture at the front of the furnace which, of course, 
rSuited in unequal temperature conditions in 
the heating chanber. In those furnaces wherein 
a Work Oi loading shelf is provided before the 
furnace opening it has been very difficult to ther 
inally in Suiate the door, particularly at its lower 
end. Warious arrangements have been used in 

For in 
stance, a greater concentration of heat has been 
provided at the front portion of the heating 
chainbei than in its rear portion so as to compen 
sate for the thermal loSS occurring at the door. 

in carrying my invention into effect in One 
for; thereof, provide the furnace opening with 
a door having an area considerably greater than 
the area. Of the Opening SO that When the door 
is closed a considerable overlap is provided be 
tween the door and the furnace Wall poition 
Surrounding the opening. This overlap serves to 
thernally Seal the furnace opening When the 
door is closed. I also provide means for Support 
ing the Work or loading shelf so that it can be 
noved away from its Working position to perihit 
the lower portion of the door to move beyond the 
&hreshold of the furnace opening So that the 
door can be lowered to its fully closed position 
and thereby establish the thermal Sea about 
the opening. 

i have furtheir provided a simple and reliable 
operating means for the door. In carrying out 
this part of any invention, I provide the door 
with an operable connection between the door 
actuating in eans and the door So that the door 
can be moved positively to its open position but 
is disconnected from the actuating means in event 
of an obstruction to its closing movement. 

For a more complete understanding of my 
invention reference should be had to the accom 
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panying drawing in which Fig. 1 is a front eleva 
tion of an electric furnace embodying my inven 
tion; Fig. 2 is a fragmentary side elevation illus 
trating the furnace door in its closed position, 
and having parts in Section. So as to illustrate 
certain structural details; Fig. 3 is a view similar 
to Fig. 2 but illustrating the furnace door in its 
Open position; and Fig. 4 illustrates in diagram 
matic form a System of control provided for the 
door operating motor. 

Referring to the drawing, I have shown my in 
vention in one form as applied to an electric 
furnace provided with a front opening therein, 
the door provided for this opening being mount 
ed to move in a vertical direction from the closed 
to the open position and vice versa. As shown, 
the electric furnace comprises a heating cham 
ber 10 defined by suitable heat refractory Walls, 
these Wails, aS shown, comprising an inner lining 
li of a Suitable heat refractory material, such as 
fire clay, and an outer lining 12 of brick Work 
formed from a Suitable heat insulating material, 
Such as diatomaceous earth. Preferably and as 
shown, an outer metallic casing 13 will be pro 
Vided for the furnace walls. If desired the fur 
nace Walls may be Supported upon a suitable 
Structural framework 14. 
The front Wall of the furnace is provided. With 

an Opening 15 which serves to provide communi 
cation. With the heating chamber 10 so that work 
may be placed in or taken out from the heating 
chamber, a Suitable loading or work shelf 16 
being provided to facilitate the placing of the 
Work in or the removal of the Work from the 
heating chamber. As shown, a suitable hearth 
plate 17 is mounted in the bottom of the heating 
chamber and is Substantially flush. With the 
threshold of the opening 15. 
A Suitable heat insulated door 20 is provided 

for the opeiing 15 and as shown is mounted be 
fore the Opening So that it is movable vertically 
from its closed to its open position and vice versa. 
Preferably, the door will be provided with suitable 
Vertically disposed metallic guides 21 mounted 
On Opposite Sides of the furnace opening, the door 
being provided with Suitable slides (not shown) 
Which in the assembled furnace are received by 
the guide members 21. These guides 21 are sup 
ported by Suitable column-like members 22 Which 
preferably Will be formed from some suitable 
metallic material Such as steel. It will be un 
derstood that the guides 21 will be positioned 
With respect to the front wall of the furnace so 
that the door Will be fitted closely to this Wall. 

In order to thermally seal the front end of the 
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furnace, the door is proportioned to have an 
area considerably larger than the front opening 
15 SO that When it is in its closed position as 
shown in FigS. i and 2 a considerable overlap Will 
be provided between the furnace Walls Surround 
ing the opening 15 and the door. This overlap 
Will be Sufficiently large to effectively insulate the 
entire front of the furnace and tihereby Will Con 
siderably reduce the door losses. I have found 
that this overlap provides for a Substantial equali 
zation of temperature throughout the heating 
chamber. in order to more effectively Seal the 
Opening 15 When the door is in its closed position, 
I have provided auxiliary thermal seals 23 at the 
top and bottoli edges of the door. AS shown, each 
of these Seals comprises a trough 24 in which 
Sand 25 Or SOme Sinihilar material is placed, the 
top and bottom portions of the door being pro 
vided With Suitable sealing members 26 which 
are received in the Sand provided in the asso 
ciated troughs when the door is in its closed posi 
tion. 

It Will be observed that since the lower edge of 
the door projects a considerable distance beyond . 
the level of the 18arth. When the door is in its 
closed position, suitable ryneans hust be provided 
for removing the shelf 16 from the path of the 
door in order to provide for its closing movement. 
To this end, I have provided the shelf 16 With 
two portions, one a fixed portion 16a, which as 
shown is fixably Secured to suitable Supporting 
brackets 27 disposed on opposite sides of the 
path of movement of the door So that it is sub 
stantially flush. With the level of the hearth 17, 
and the other, a movable portion 16b. The shelf 
portion 160 preferably Will have a U-shape, the 
body of this portion being Spaced With respect 
to the front Wall of the furnace, and its legs 
being positioned on opposite sides of the path of 
the door so that the body together With its legs 
embrace the door when it is in its closed posi 
tion (see Figs. 1 and 2). ihis arrangement pro 
Wides for a free and unobstructed in OWeinent of 
the door either to its open or to its closed posi 
tion. The other portion 16b of the shelf is 
in Ouinted SO that it can be noved to a position 
Substantially flush With the portion 16c and With 
the hearth 17 and thereby establish an unbroken 
working surface for the shelf, or so that, it may 
be moved to a position remote from its flush posi 
tion. So as to permit the door to move to its corn 
pletely closed position. 
As shown, this shelf portion 16b is movably Se 

cured to the shelf portion 160 by means of Sup 
porting arms 16c which are Welded or otherwise 
suitably Secured to the portion 16b and are piy 
Otally connected to a Suitable pin 28 that extends 
transversely of the portion 16a, and throughout 
Substantially its length. The movable polition 
16b is biased to its flush position (Fig. 3) by 
means of a plurality of Spring members 33 each of 
Which comprises a number of convolutions 
wrapped about the pin 28 and having projecting 
end portions 31 and 32, the portion 31 being in 
engagement With a Suitable stop member 33 pro 
vided on the fixed portion 16a of the shelf, 
While the other portion 32 engages the novable 
shelf portion 16b. It will be observed by reason 
of this arrangement that the forces exerted by 
the springs 30 always tend to move the novable 
shelf into its position flush With the portion 16d. 
so as to establish a complete Working Surface for 
the shelf. It Will also be observed that When the 
shelf portion 16b has been moved to its flush 
position, the arms 16c engage the under Surface 
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of the fixed polition 16d. So as to prevent further 
upWard movement of the movable portion. While 
i have shown spring means 33 for biasing the 
ninovable Shelf polition 16ts to its fish position, it 
Will be understood that any other suitable bias 
ing means, Such as Weights Suitably connected 
With the novabie portion, may be provided for 
this purp3se. The stop inerinber 33 which is of 
angular fortination serves to strengthen the shelf 
portion 165t; a siiniia Linenber 33a extends 
transversely of the portion 16b so as to enhance 
its strength. 

it will be observed that the resilient biasing 
inea,InS 30 provided for the shelf portion 16b per 
initS tihis portion to be in oved to its renote posi 
tio by the downward in ovement of the door. 
Thus, as the door is being lowered to its closed 
position, its lower edge will engage the novable 
polition 16b of the shelf and move it to its re 
note position as shown in Sig. 2, the U-shaped 
fixed portion i53 receiving the door in its down 
Ward in Ovenient. it will also be observed that 
when the door is being raised to its open posi 
tion the shelf will be established automatically 
sy ineans of the Spring biasing means, the up- 100 
Ward 30Weiient of the door, of course, permitting 
the shelf portion 166 to be innoved to its flush 
position. 
The Inovable shelf portion 160 is positively 

locked in its shelf establishing position by means 
of a pair of latch inenbers 35 pivotally mounted 
Cin opposite Sides of the furnace opening. It Will 
be observed that each of these iatch members is 
provided with a hook portion 36 at its lower end; 
and that this end is biased inwardly toward the 
furnace Opening by neains of a tension spring 37 
So as to cause the hook to engage the adjacent 
end edge of the novable shelf portion when it is 
1:loved to its flush position by neans of the springs 
30. It Will be understood that Weights or other 
Suitable ineans may be used to bias the latches 
to their locking positions. 3ach latch member 
is also provided with a cam-like surface 38 which 
is engaged by the lower edge of the door in its 
down Ward Inovernent So as to nove the hook por 
tions 36 out of engagement with the movable 
Shelf portion. Thus, the door in its downward 
In Oveinent autoignatically unlocks the laovable 
Shelf portion and also moves it to its renote po 
Sition. So as to permit the door to hove to its fully .25 
closed position, 

provide Suitable means for autoimatically oper 
atting the door to its open and closed positions. 
it Will be observed that by reason of the coin 
paratively large area, of the door, more Specifical 
ly 38cause of its contaparatively loing length, it is 
ineceSSary that the door operating mechanism 
have a rather high lifting range. In order to 
provide a lifting mechanisian which will nove the 
door completely to its open position and which 

ill not "squire a consideraile aaount of over 
head Space, as would nany of the door operating 
mechanisms heretofore generally used, I have 
placed on opposite Sides of the door a pair of 
Wertically disposed operating Screws 40. It will is 
be observed that these Screws are positioned in 
Substantially pairallel relation with each other 
and with the line of nicverneni, gf the door. The 
lower ends of these screws are secured by Suit 
able thrust bearings 42, while their upper ends ... 
are Secured against lateral noveralent by means 
of Suitable bearings 4:3 Which are mechainically 
Supported by means of the columns 22. Upon 
each. Screw 4G is threa, ded ai Operating renber 
44 shown as a nut. The door is mechanically 3 
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connected to these nuts by means of a pair of 
brackets 45 which are bolted or otherwise suitably 
Secured to the door. It will be observed that each 
bracket has a portion 45d. projecting laterally 
from the door in a horizontal direction SO as to 
rest upon the aSSOciated Operating member Or 
nut, and with a pair of portions 45b projecting 
laterally from the door in a vertical direction SO 
as to receive the associated nut between them 
and thereby prevent its rotation on its operating 
Screw. It will also be observed that by reason of 
this arrangerinent an upward movement of the 
nuts effected by the proper rotation of the Screw 
Imembers Will cause the brackets 45, together With 
the door which is Secured thereto, to move in an 
upward direction, while if the nuts be moved 
doWinWardly by the opposite rotation of the Screws 
the door will be allowed to close under the in 
fluence of gravity. 
This mechanical connection provided between 

the door and its operating Screws is an important 
feature of my invention in that it provides for a, 
freedom of movement of the operating mecha 
inism from the door in a down Ward direction. 
Therefore, this mechanical connection Serves as a 
Safety feature; thus, if the door for any reason 
be blocked in its downward movement as by means 
Of Some naterial being left in the line of nove 
ment of the door, the operating mechanism Would 
not jan Since the door would be Supported by the 
obstructing Inenbei, while the nuts WOuid simply 
move downwardly on the Screws away from the 
door Supporting brackets. Moreover, this me 
chanical connection between the door and the 
nuts 44 provides for irregularities in the nove 
ment Of the dOOr and also for its thermal expan 
Sion and contraction. This is effected by the 
provision of Suitable clearance between the brack 
etS 45 and the operating members 44. It Will be 
Understood that the door guides 21. Will be posi 
tioned relative to the door So as to permit a limited 
lateral movement of the door, and thereby pro 
Wide for its thermai expansion and contraction. 
The Screws 40 are operated by means of a suit 

able electric motor 46 which as shown is mounted 
beneath the furnace on the structural supporting 
framework 14. This motor is mechanically con 
rected with each of the screws 40 by means of a 
Counter-shaft 47 positioned laterally beneath the 
furnace and Supported on the framework by 
means of Suitable bearings 48. This counter 
Shaft is mechanically connected at its ends to the 
SCireWS 40 by means of suitable bevel gears 49. 
AS shown, the electric motor 46 is mechanically 
Connected With the counter-shaft 47 by means 
of a chain drive 50. 

Preferably, although not necessarily So, the 
electric motor 46 will be of the alternating cur 
rent type. In Fig. 4, I have shown diagram 
matically a System of control whereby the motor 
46 may be automatically controlled by means of 
a simple push button station. The motor 46 is 
electrically Supplied by means of a suitable alter 
nating current source 51 to which it may be con 

g nected by means of a pair of controlling con 
tactors 52 and 53, the contactor 52 being provid 
ed to cornplete an energizing circuit for the no 
tor to close the door, while the contactor 53 serves 
to complete an energizing circuit for the motor 
to open the door. The energizing circuit for the 
contactor 52 is controlled by means of a closing 
push button 54, while the energizing circuit for 
the contactor 53 is controlled by means of an 
opening push button 55. The push button sta 
tion further comprises a stop button 56. Suita 

able limit switches 57 and 58 are provided at the 
upper and lower limits of the door's motion. So 
as to deemergize the motor when the door has 
been moved to its fully open or fully closed posi 
tion. Although I have shown the limit SWitches 36 
to be operated by the nuts 44, it Will be under 
stood that they may be actuated by any suitable 
movable portion of the mechanism. Thus, for 
example, the door itself may be employed to op 
erate these switches. A Suitable overload relay 3: 
59 is provided for the motor. 
The operation of this portion of the mecha 

nism is as follows: Assume that the door has 
been moved to its fully open position (Fig. 3) so 
that the upper limit Switch 57 has been moved 35 
to its open position (Fig. 4) to deenergize the 
Operating motor; and further that it be desired 
to close the door. In order to cause the door to 
move to its closed position it is merely necessary 
to momentarily depress the closing push button 
54. It will be observed that when this push but 
ton is depressed so as to close its lower set of 
contacts an energizing circuit for the closing 
contactor 52 will be completed from the upper 
conductor of the alternating current supply iQ 
Source 51 through the conductor 60, the conduc 
tor 61, the stop push button. 56, the conductor 62, 
the lower limit switch 58 which will have been 
allowed to close when the door was being moved 
to its open position, the conductor 63, the closed at 5 
upper contacts of the opening push button 55, 
the closed lower contacts of the push button 54, 
Which Will be in its depressed position, the con 
ductor 64, the operating coil of the closing con 
tactor 52, the conductor 65, the overload relay a 
59, the conductor 66 and thence through the con 
ductor 67 to the middle conductor of the alter 
nating current supply source 51. The closing 
contactor 52 closes in response to the completion 
of this circuit and in closing establishes a hold.- 15 
ing circuit for itself through the interlock 68, 
after which the push button 54 may be released. 
The contactor 52 in closing also completes an 
energizing circuit for the motor 46 to move the 
door to its closed position. The door in moving 20 
to its closed position will allow the upper limit 
SWitch 57 to close, and when it has reached its 
lower limit of movement will cause the lower 
limit Switch 58 to open and thereby deemergize 
the motor. 2. 
In order to open the door it is merely necessary 

to depress the opening push button 55 so as to 
close its lower set of contacts. When this button 
is depressed an energizing circuit for the open 
ing contactor 53 will be completed from the up- 33 
per conductor of the alternating current supply 
Source through the conductor 60, the conductor 
61, the stop push button 56, the conductor 62, 
the closed upper limit switch 57, the closing push 
button 54, the lower contacts of the push button E3 
55 which will have been bridged by the depres 
Sion of this button, the conductor 70, the conduc 
tor 71, the operating coil for the opening contac 
tor 53, the conductor 72, the conductor 65, the 
Overload relay 59, the conductor 66 and thence is 
through the conductor 67 to the middle conduc 
tor of the alternating current supply source. 
The contactor 53 in closing establishes a power 
circuit for the motor 46 to operate the door in an 
Open direction, and also establishes a holding iáis 
circuit for its operating coil by means of an inter 
lock 73. The door upon being moved to its com 
pletely open position will open the upper limit 
Switch 57 to deenergize the motor. It will be 
understood that after the motor has been ener- . . 
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gized to move the door either to its open Or to 
its closed position it may be denergized by means 
of the stop button 56 So as to stop the door at any 
desired position. Within the linits of its move 
ment. . . 

I have provided suitable means for Ireleasing 
the operating neinbers or nuts 44 in the event the 
imit switches provided for deemergizing the 
notor fail for ainy reason. It Will be observed 
that the upper and lower portions 42C, 4.2b of 
the screws 40 are not threaded and are reduced 
in dia.ineter so that if the nutS 44 be moved in 
either direction beyond the threaded portions of 
their screws, they will be received by the reduced 
portions, after which it will be inpoSSibie for the 
Screws to impart any further motion to tine nuts, 
and consequently to the door. In other words, 
these screws Will have been rendered ineffective 
to impart any further motion to the door until 
the nuts have been rethreaded. These reduced 
portions are positioned with respect to the limit 
Switches so that nonnaily the nuts will not ride 
off of the threaded portions of the screws, the 
motor being deemergized by the proper operation 
of the limit switches before such an Operation 
can take place. 

it will be understood that When the door has 
been moved to its completely closed position and 
the lower limit switch 58 has been opened SO as to 
deenergize the motor it is possible that the motor 
and driving mechanism will continue to rotate by 
reason of the inertia, of their parts So as to carry 
the operating members or nuts 44 beyond their 
lower limiting positions. It is possible that the 
driving mechanisia at times will possess Sufficient 
inertia, to cause the nuts to ride off their threaded 
screw portions. In order to prevent this condi 
tion, I have provided Suitable means for damping 
the door operating nechanisim after the door has 
been moved to its fully ciosed position and the 
motor has been deenergized. To this end, I have 
provided suitable compression springs i4 stir 
founding the reduced portions 425 provided on 
the lower ends of the screws 40, and supported 
on the Screws by neans of suitable collars 75. 
it will be observed that these Springs are of Such 
a length that they will extend substantially 
throughout the full lenght of these lowered re 
duced sections, whereby in the event the operat 
ing mechanism continues to move by raaSon of its 
inertia, the nuts or Operating neignberS 43. Will ein 
gage the upper elds of the Cornpression Springs 
which, of course, will thein operate to retard fur 
ther downward novereit of the intS. The 
Springs in effect in pose a load on tha operating 
mechanism Winich will quickly bring the mecha 
nisim to rest, it being understood that the Springs 
Will have Sifficient strength iO bring the recha 
inish to rest before the nuts have noved a Sulf 
ficient distance to ride of the threaded section 
of the operating screws. 

It will be understood that any suitable heating 
means may be provided for the heating chann 
ber. I prefer, however, to use electrical heating 
elements which may be mounted along the sides 
of the heating chamber and also on its floor. As 
shown, Suitaole resistor's 78 are hauhtad along the 
SideS gf the chainie: 1:0, these resistors being SU.S. 
pended from Suitable hooks 77 attached in any 
Well-known manner to the furnace was 11. Re 
fractory Spacing inenbers 78 are also mounted on 
the ful'nace Wallis and are arranged to hold the 
convolutions of the resistol's in the proper spaced 
relation. Mounted in the botton of the heating 
chamber under the hearth plate 17 are other 
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resistor's 80 preferably formed into a plurality 
Of parallel lengths (not shown). Each heating 
resistor 80 is Supported upon a Suitably refractory 
Spacing meiber 8. Which rests on the floor of the 
heating chamber and which is provided with Suit 
able recesses 82 in which the convolutions of the 
I'esistors are kept in proper spaced relation. It 
Will be understood that both the resistors 76 and 
80 Wii be formed froin any suitable heat resisting 
material Such as nickel chronium alloy. It will 
also ie understood that Suitable connections will 
be inade to these l'esistors in any well-known 
in anner With a Suitable source of electrical supply. 

Wihile I have shown a particular embodiment 
of my invention, it will be understood, of course, 
that I do not wish to be limited thereto since many 
modifications may be made, and I, therefore, con 
template by the appended claims to cover any 
Such modifications as fall within the true spirit 
and Scope of my invention. 
What I claim as new and desire to secure by 

Iletters Patent of the United States, is 
1. Door mechanism for furnaces and the like 

provided with Walls forming a heating chamber 
having an opening therein that is provided with 
a threshold, coin prising a door for closing said 
Opening having an area substantially larger than 
the area of Said opening so as to provide an over. 
lap between said door and the Wail portion below 
Said threshold, a shelf, means movably Support 
ing Said shelf So that it can be noved to a work 
iing position before said opening Substantially 
flush With Said threshold or can be renoved from 
Said opening to permit Said door to close and 
ineathS Operably associated with said sineif for 
noving it to its working position substantially 
flush With said threshoid when said door is 
noved to any open position within its rang2 of 
novelinent to provide access to said heating chain 
el. 

2. Door mechanism for furnaces and the like 
provided With Walls fortning a heating chamber 
is&ving a side door opening therein, comprising a 
door for Said opening mounted for movement in 
a Vertical direction from the closed to the Open 
position and vice versa, and proportioned to pi'O- 
vide a considerable overlap between the wall pO'- 
tion Surrounding said Opening and said door 
When the latter is in its closed position so as to 
thermally seal said opening, a Shelf, neans inov 
ably in ounting said sielf so that it can be IOWed 
to a Working position efore said Opening Sub 
stantially flush with the threshold of said Open 
iing and to a position resnote from said Working 
position, aid means biasing said shelf to its work. 
ing position fish with said threshold so that 
Said shalf is moved to its working position when 
Said door is moved vertically to any Open position 
Within its range of movement to pi'OWide access 
to Said heating chaisoer. 

3. Door mechanisin for furnaces and the like 
provided with Walls forming a chamber having 
an Opening thei'ein, coin prising a door for said 
Opening proportioned so that, when it is in its p0 
sition to close said opening, at least one edge 
of said door projects beyond the associated edge 
of Said opening, a shelf inovably supported so that 
it can be moved to a position Substantially flush 
With Said associated edge and so that it, can be 
noved to a point remote therefrom to provide 
for the closing of said door, and spring means 
engaging Said shelf so as to move it automatically 
to its flush position when said door is moved to 
itS Open position. 

4. Door mechanism for furnaces and the like 

30 

35 

90 

95 

00 

105 

10 

20 

3. 2 5 

35 

  



10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

75 

Working Surface between said 
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provided with walls forming a heating chamber 
having a side opening therein, comprising a door 
for said opening mounted for vertical movement 
before said opening so that it can be raised to 
an open position and can be lowered to its closed 
position and proportioned to provide a consider 
able overlap between the wall portion surrounding 
said opening and said door when the latter is in 
its closed position. So as to thermally Seal said 
opening, a shelf movably nounted so that it can 
be moved to a Working position before said open 
ing and to a position remote from said working 
position, and resilient means biasing Said shelf to 
its working position so that as said door is raised 
to its open position, said shelf is moved concur 
rently to its Working position by said resilient 
means, Said shelf being moved to its remote posi 
tion against the bias of said resilient means by 
Said door as it is being closed. 

5. Door nechanisin for furnaces and the like 
provided with walls forming a heating chamber 
having a side opening therein, comprising a door 
mounted for vertical innovement before said open 
ing So that it may be moved away from said open 
ing to provide for communication therethrough 
and having a portion projecting beyond the 
hearth level of Said opening, a shelf before said 
Opening provided with a portion substantially 
flush with the hearth level of said opening and 
a portion pivotally secured to said first portion 
So that it can be moved to a position substantially 
flush with said first portion or to a position remote 
therefron, means for moving said second portion 
to its flush position as said door is being moved 
to its open position, said means providing for the 
movement of Said shelf to its remote position 
When Said door is closed and means dependent 
upon the position of said door for locking said 
movable portion in its flush position before said 
Opening. 

6. DOOr mechanisin for furnaces and the like 
provided With Walls forming a heating chamber 
having a side opening therein, comprising a door 
for Said opening mounted for vertical movement 
before Said opening so that it can be raised to 
an Open position and can be lowered to its closed 
position and proportioned to provide a con 
Siderable Overlap between the wall portion Sur 
rounding Said Opening and said door when the 
latter is in its closed position so as to thermally 
Seal said opening, a, shelf before said opening 
comprising a fixed portion mounted on Substan 
tially the same level as the hearth of said fur 
nace and in Spaced relation. With said opening 
So that said door can be moved between said 
portion and Said Opening, and a Second portion 
movably mounted so that it can be moved to 
a position between said fixed portion and said 
opening to provide a Substantially unbroken shelf 

ixed portion and 
said opening and So that it can be moved to a 
position remote from said opening, means bias 
ing said movable portion, So that as said door 
is raised to its open position, said shelf is auto 
natically established, said biasing means pro 
viding for the movement of Said movable portion 
to its remote position. So as to permit said door 
to close, and means for locking said movable 
member in its shelf establishing position com 
prising means engaged by Said door as it is being 
moved to its closed position arranged to render 
said locking means ineffective. 

7. Door mechanism for furnaces and the like 
provided with walls forming a heating chamber 
having a front opening therein, comprising a door 
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before Said opening mounted for vertical move 
ment so that it can be moved to a position re 
mote from said opening to provide for com 
munication therethrough and can be returned to 
close said opening, said door being proportioned 
to provide a substantial thermal overlap between 
the furnace Wall portion Surrounding said open 
ing and said door when said door is in its closed 
position, a work shelf before said opening com 
prising a stationary portion Substantially flush 
with the hearth level of said furnace and Spaced 
from said opening So as to permit said door to 
move to it closed position and a Second portion 
pivotally secured to said first portion so that it 
can be noved to a position substantially flush 90 
With said first portion and with said hearth 
level or can be moved away from Said flush po 
Sition to provide for the closing movement of said 
door, resilient lineans operably associated With 
Said pivoted portion. So as to bias it to its flush 
position but providing for movement of said por 
tion to its remote position by said door as said 
door is moved to its closed position, and a latch 
member biased to engage said pivoted portion 
when it is in its flush position so as to lock said 100 
portion in said flush position, said latch member 
being noved to disengage said pivoted shelf por 
tion by said door as the latter is being moved 
to its closed position. 

8. Door mechanism for furnaces and the like 105 
provided with Walls forming a heating chamber 
having a side opening therein comprising a door 
for said opening mounted for movement in a 
vertical direction from the closed to the open 
position and vice versa, and when closed having 110 
its lower end portion projecting beyond the 
hearth level of said opening, a shelf, means 
pivotally supporting said shelf so that it can 
be noved into the line of motion of Said door to 
a working position in front of said opening and 115 
to a position remote from said Working posi 
tion. So as to permit said door to be moved to 
its closed position, said door engaging said shelf 
When being moved to its closed position so as to 
move said shelf to its remote position, actuating 120 
means for Said door and an operable connection 
between Said actuating means and said door SO 
that the door is moved positively to its open 
position, but is released from said actuating 
means in the event the motion of the door is im- 125 
peded unduly by Said shelf or by an obstacle on 
said shelf and in the door opening. 

9. Door mechanism for furnaces and the like 
having an opening therein comprising a door for 
said opening, a shelf pivotally mounted before 
Said opening so that it can be moved into the line 
of movement of said door to a position substan 
tially flush with the threshold of said opening and 
to a position remote therefron, said shelf being 
engaged by Said door and moved to said remote 
position when said door is closed and means ar 
ranged to move said shelf to said flush position 
when said door is noved to any open position 
Within its range of movement to provide access 
to said furnace. 

10. Door mechanism for furnaces and the like 
having an opening therein comprising a door for 
said opening, a Shelf, means mounting said shelf 
for movement between a working position sub 
stantially flush With the threshold of said opening 
and a position remote therefrom and resilient 
means biasing Said door to said flush position, the 
shelf being moved from said flush position against 
the bias of said resilient means by said door as 
the door is being closed. 
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11. Door mechanism for furnaces and the like 

- having an opening therein comprising a door for 
said opening, a shelf, means mounting Said Shelf 
for movement between a Working position Sub 
stantially flush. With the threshold of Said Opening 
and a position remote therefrom and a latch 
member arranged to engage said shelf to lock it in 
said flush position and to be operated by Said 
door when said door is being closed SO aS to re 
lease Said. Shelf. 

12. Door mechanism for furnaces and the like 
having an opening therein comprising a door for 
said opening, a shelf, means mounting Said Shelf 
for movement between a Working position Sub 
stantially flush with the threshold of Said opening 
and a position remote therefron, Spring means 
arranged to move said shelf to Said flush position 
and providing for the movement of Said shelf 
from said fiush position to said renote position 
and locking means arranged to hold Said shelf in 
said flush position and provided With a linenber 
Barranged to be engaged by Said door as it is being 
closed so as to release Said locking means. 

13. Door mechanism for furnaces and the like 
having an opening therein comprising a door for 

1,944,082 
Said opening, a shelf, means before Said Opening 
pivotally mounting said shelf for movement into 
the line of movement of Said door to a position 
Substantially flush with the threshold of Said 
Opening and to a position remote therefron, 
Spring means engaging said shelf and biasing it to 
Said flush position, and latching means for holding 
said shelf in said fish position, Said latching 
nineans being engaged by said door when the latter 
is being noved to its closed position SO as to release 
said shelf, the shelf being engaged by Said door 
When it is thus noved to its closed position SO aS 
to be moved from Said flush to Said remote 
position. 

14. Door mechanism for furnaces and the like 
having an opening therein comprising a door for 
said opening, a shelf, means movably Supporting 
said shelf in a position in the line of novement 
of Said docr so that said Shelf is engaged by Said 
door aindinoved away from Said position when the 
door is closed and Spring means engaging Said 
shelf to return it to said position. When Said dooi 
is Opeed. 
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