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The large industrial furnaces now in general 
uSe are usually equipped with furnace doors 
which slide vertically and are equipped with cast 
iron counter-Weights and operated manually by 
means of a chain and pulley device. 
The object of my invention is to provide a 

furnace door lift in the form of a small, com 
pact, unitary structure which may be readily and 
easily applied to a furnace frame and a furnace 
door, Without the necessity of discontinuing the 
use of the furnace during the removal of the 
aforesaid counter-weights and pulleys and dur 
ing the installation of my improved lift. 
More specifically, it is my object to provide im 

proved and simplified mechanism for adjustably 
and reversibly connecting the motor element to 
the rest of the unitary structure and whereby 
the motor member may be applied at either end 
which is most accessible, or two motors may be 
used for extra, heavy doors, and whereby such 
adaptation may be accomplished quickly and 
easily. 
A further object is to provide simple and in 

expensive means for bracing the large gear which 
is driven by the worm, against lateral strains or 
stresses applied to it by the Worm during heavy 
lifting operations, and also for balancing and 
equalizing Strains and stresses transmitted to 
the pulley shaft from the worm gear wheel. 

In the accompanying drawings-- 
Figure 1 shows a front elevation of a furnace 

having my improved furnace door lift applied 
thereto; 

Fig. 2 shows a side elevation of same; 
Figure 3 shows a plan view of my improved 

furnace door lift; 
Figure 4 shows a side view of same; 
Figure 5 shows a Sectional view on the line 

5-5 of Fig. 4; 
Figure 6 shows a sectional view on the line 

6-6 of Fig. 4; 
Figure 7 shows an enlarged detail vertical cen 

tral sectional view of the gear element of my 
lift, taken on the line 7-7 of Fig. 8: 

Figure 8 shows a sectional view on the line 8-8 
of Fig. 7, a part of the gear case being shown in 
Side elevation; 

Figure 9 shows a sectional view on the line 9-9 
of Fig. 7; and 

Figure 10 shows a Sectional view on the line : 
- 0 of Fig. 7. 
Industrial furnaces are usually provided with 

a front frame member projected above the 
furnace and having supporting plates 2 fixed 
to the upper ends of its uprights. 
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My lift comprises a frame to connect and Sup 
port the various members of the lift. This frame 
is formed of two channel bars 3, Spaced apart, 
with the flanges extended outwardly and the 
channels are rigidly connected by the cross 
pieces 4. w 
Two or more pocket wheel housings are pro 

vided, each comprising a body portion 5 having 
flanges 6 at its top to rest upon the channel 
bars 3, with the body portion contained be 
tween the channels. Bolts are extended 
through said fianges 6 into the channel bars 
for firmly fixing the housings in any desired 
position relative to the channel bars. 
A hexagon-shaped shaft 8 is extended through 

both of the housings 5, and a pocket Wheel 9 
is slidingly and non-rotatably applied to the 
shaft within each housing. When installing my 
lift the furnace door 20 is usually provided With 
two loops 2 to receive the door lifting chains 
22, and it is desirable that the pocket wheels be 
directly above said loops. With my structure the 
pocket wheels are freely slidable along the shaft 
to the desired positions, and then are firmly 
bolted in said positions. 
The chains 22 are passed through the housings 
5 and around the pocket Wheels. 
My improved gearing mechanism for trans 

mitting power from an electric motor to the 
pocket wheel shaft comprises an enclosed gear 
casing member 23 having a cover 24 bolted 
thereto. At its lower portion is a casing member 
25 for the Worm, and these two casing members 
are cast integral. For Supporting these casings 
to the channel bars 3 I have formed integral 
with the casing member 23 a flange 26 which 
projects between the channel bars 3 at One end, 
and is secured thereto by bolts 27. Within the 
casing members 25 is a shaft 28 having a worn 
29 thereon, Roller bearings 30 are mounted. With 
in the casing member 25 for the shaft 28, and an 
end thrust block 3 engages the end of the bear 
ing 30 on the shaft 28, and is made adjustable 
by the screw 32 having a lock nut 33 thereon. A 
detachable plate 34 covers the end of the Casing 
member 25, adjacent the end of the shaft 28. 
Mounted centrally within the casing 23 is a 

shaft 35 having a pinion 36 fixed to it. This 
pinion is in mesh with four pinions 3 rotatably 
mounted on shafts 38 fixed to the casing and 
equally spaced apart. These shafts 38 are 
braced and supported at their inner ends by a 
disc 39 to which the shafts are fixed. This disc 
holds the pinions 37 against end thrust move 

5 ment. 



2 
Each of the pinions 37 has a larger pinion 40 

formed integral with it, and these large pinions 
are in mesh with a pinion on the sleeve 42 
OOSely mounted on the shaft 35. Fixed to the 
sleeve A2 is a large worm gear wheel 43 which is 
in mesh with the worm 29, as shown in Fig. 9. 
When power is applied to the Shaft 28 to rotate 
the Worm 29, a considerable lateral stress is ap 
plied to that portion of the gear 43 which is in 
engagement with the worm. In order to counter 
act this stress and make it possible to use a gear 
43 of comparatively light weight, I have provided 
a roller 44 mounted on a bracekt 45 formed in 
tegral with the partition 39-see Fig. 10-and 
this roller is in engagement with the side of the 
gear 43 adjacent its point of contact with the 
Worm 29-see Fig. 7. Another similar roller 46 is 
mounted on a bracket 47 formed integral With 
the casing member 24, and the roller engages the 
gear 43 at the side opposite from the roller 44. 
By means of the construction of the gear mech 

anism just described I attain several advanta 
geous results. The use of the partition member 
39 makes it possible to firmly brace and support 
the shafts 38 and the roller 43, and at the same 
time all of the parts may be assembled in the 
Casing or removed without removing any bolts, 
Screws Or the like, and at the same time lateral 
strains or stresses applied by the worm are not 
transmitted either to the gear 43 Cr to the shafts 
38 or the pinions thereon. 
The electric motor 48 is provided with a casing 

49 which is formed with a circular fiange 50 
shaped to fit against the casing member 25-see 
Fig. 8-to which it is connected by bolts 5. The 
shaft 28 extends into the electric motor and is 
driven thereby. The shaft f8 is connected to the 
shaft 28 by a detachable shaft coupling 52. 

For convenience in shipping and handling, and 
to simplify and reduce the cost of installing, the 
parts are all assembled in a unitary structure, in 
cluding the channel bars 3 which constitute the 
main frame or support for the unit. In some in 
stances it is necessary to have the motor assem 
bly at the left of the furnace, and in other in 
stances it is necessary to have it at the right side, 
and in some instances it is necessary to have a 
motor at each end of the shaft 8. When it is 
desired to reverse the position of the motor as 
Sembly the operator simply removes the bolts 27 : 
and Withdraws the fange 26 from between the 
channel bars. He then removes the plate 34 from 
the Worm casing and slides the worm casing off 
of the shaft 28. He then reverses the position of 
the flange 26, so that it will extend to Ward the 
left of the motor assembly instead of to the right, 
as shown in Fig. 3, replaces the shaft 28, and 
finally returns the plate 34 to its original posi 
tion. A similar procedure may be used in apply 
ing a motor assembly to each end of the pulley 
shaft. The installation is completed by connect 
ing the chains 22 to the furnace door and posi 
tioning the pocket wheels directly above the 
points of attachment of the chains with the fur 
nace door. 
The electric motor is controlled in any or 

dinary manner, such as an electric switch located 
far enough away from the furnace so that the 
operator is not subjected to excessive heat from 
the furnace. 

I claim as my invention: 
. A furnace door lift, comprising a main frame 

consisting of two channel bars fixed together in 
laterally spaced apart position, two sprocket 
wheel assemblies, each comprising a housing hav 
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2,807,549 
ing a flange at its top resting on the channel bars 
and Supporting the housings between the channel 
bars, a pocket wheel in each housing having a 
central shaft opening, a shaft extended through 
the pocket Wheels, a chain for each pocket wheel, 
a gear assembly unit, comprising a gear casing 
formed with a flange at One side, fitted between 
and supported by the channel bars at one end 
thereof, an electric motor having its driven shaft 
extended into said gear Casing and having a worm 
thereon within the gear casing, bearings for the 
Worm shaft carried by the Worm shaft and being 
insertable into the gear casing or removed as a 
unit, whereby the gear casing may be easily and 
quickly removed from one end of the channel 
bars and fitted to the other end by removing the 
gear Casing from the motor shaft reversing it so 
that Said flange extends in an opposite direction 
and inserting said flange in the space between 
the other end of the channel bars, a worm gear 
Wheel within the casing in mesh with the Worm, 
a gear Wheel on the said pocket wheel shaft With 
in the casing, and a series of speed-reducing 
gears between the worm gear wheel and the gear 
wheel on the pocket wheel shaft. 

2. A furnace door lift, comprising a main frame 
consisting of two channel bars fixed together in 
laterally Spaced apart position, two sprocket 
wheel assemblies, each comprising a housing hav 
ing a flange at its top resting on the channel 
bars and Supporting the housings between the 
channel bars, a pocket wheel in each housing 
having a central shaft opening, a shaft extended 
through the pocket wheels, a chain for each 
pocket wheel, a gear assembly unit, comprising 
a gear casing formed with a flange at one side, 
fitted between and supported by the channel 
bars at one end thereof, an electric motor hav 
ing its driven shaft extended into said gear cas 
ing and having a Worm thereon. Within the gear 
Casing, bearings for the worm shaft carried by 
the Worm shaft and being insertable into the 
gear casing or removed as a unit, whereby the 
gear casing may be easily and quickly removed 
from one end of the channel bars and fitted to 
the other end by removing the gear casing from 
the motor shaft, reversing it so that said flange 
extends in an opposite direction and inserting 
Said flange in the space between the other end 
of the channel bars, a detachable plate cover 
ing the end of the gear casing adjacent the end 
of the worm shaft, an end thrust bearing block 
for engaging the bearing from the outer end 
of the Worm shaft, a screw for adjusting the 
bearing block, said screw being engaged and held 
by Said detachable plate, a worm gear wheel 
Within the casing in mesh with the worm, a 
gear wheel on the said pocket wheel shaft Within 
the casing, and a series of speed-reducing gears 
between the Worm gear wheel and the gear wheel 
on the pocket wheel shaft. 

3. A furnace door lift, comprising a main frame 
consisting of two channel bars fixed together 
in laterally Spaced apart position, two sprocket 
wheel assemblies, each comprising a housing hav 
ing a flange at its top resting on the channel 
bars and supporting the housings between the 
channel bars, a Sprocket wheel in each housing 
having a central shaft opening, a shaft extended 
through the Sprocket wheels, a chain for each 
Sprocket wheel, a gear assembly unit, compris 
ing a gear casing formed with a flange at one 
side, fitted between and supported by the chan 
nel bars at one end thereof, an electric motor 
having its driven shaft extended into said gear 
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casing and having a worm thereon within the 
gear casing, bearings for the Worm shaft car 
ried by the Worm shaft and being insertable into 
the gear casing or removed as a unit, Whereby 
the gear casing may be easily and quickly re 
moved from one end of the channel bars and 
fitted to the other end by removing the gear cas 
ing from the motor shaft, reversing it so that 
Said flange extends in an opposite direction and 
inserting said flange in the space between the 
other end of the channel bars, a Worm gear wheel 
within the casing in mesh with the worm, and 
means for transmitting rotary movement to the 
Sprocket wheel shaft from the worm gear. 

4. In a furnace door hoist, the combination 
of a shaft, sprocket wheels thereon, a chain 
for each Sprocket wheel having means for at 
tachment to a furnace door, an electric motor, 
a shaft having a Worm thereon operated by the 
notor, a gear assembly for transmitting rotary 
motion from the Worm shaft to the sprocket 
Wheel shaft, comprising a gear casing having 
a detachable end member and having said 
Sprocket Wheel shaft extended through the cas 
ing, a pinion fixed to the sprocket wheel shaft, 
a partition member within the casing, a series 
of shafts fixed to the partition member and to 
the Casing forming the support for the partition 
member and supporting the inner ends of said 
shafts, a pinion rotatable on each of said shafts 
and in mesh with its pinion on the Sprocket wheel 
shaft, a sleeve rotatably mounted on the sprocket 
Wheel shaft, a pinion formed thereon, pinions 
formed integral with each of the said pinions 
On Said shafts and each being in mesh with the 
pinion. On Said sleeve, and a Worm gear wheel 
fixed to said sleeve and in mesh with the Worm 
On the motor shaft and whereby the entire gear 
mechanism may be assembled as a unit and 
placed in the casing or removed therefrom as 
a unit without other support for the pinion shafts. 

5. In a furnace door hoist, the combination of 
a shaft, sprocket wheels thereon, a chain for 
each Sprocket Wheel having means for attach 
iment to a furnace door, an electric motor, a 
shaft having a worm thereon operated by the 
notor, a gear assembly for transmitting rotary 
motion fl'oin the Worm shaft to the Sprocket, 
wheel shaft, comprising a gear casing having 
a detachable end member and having said 
sprocket wheel shaft extended through the cas 
ing, a pinion fixed to the Sprocket. Wheel shaft, 
a partition member Within the casing, a series 
of shafts fixed to the partition member and to 
the casing forming the Support for the partition 
member and supporting the inner ends of said 
shafts, a pinion rotatable on each of said shafts 
and in mesh with its pinion on the Sprocket 
wheel shaft, a sleeve rotatabaly mounted on the 
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3. 
sprocket wheel shaft, a pinion formed thereon, 
pinions formed integral with each of the said 
pinions on said shafts and each being in mesh 
with the pinion on said sleeve, a worm gear wheel 
fixed to said sleeve and in mesh with the Worm 
on the motor shaft and whereby the entire gear 
mechanism may be assembled as a unit and 
placed in the casing or removed therefrom as 
a unit without other support for the pinion 
shafts, and a roller carried by said partition 
member and engaging the adjacent side of the 
worm gear wheel to counteract side stresses ap 
plied to the Worm gear Wheel. 

6. In a furnace door hoist, the combination 
of a shaft, sprocket Wheels thereon, a chain for 
each sprocket wheel adapted to be attached to 
a furnace door, an electric motor, a shaft hav 
ing a worm thereon Operated by the motor, a 
gear assembly for transmitting rotary motion 
from the worm shaft to the sprocket wheel shaft, 
comprising a gear casing having a detachable 
end member and having said sprocket wheel 
shaft extended through the casing, a pinion fixed 
to the Sprocket Wheel shaft, a partition member 
Within the casing, a series of shafts fixed to the 
partition member and to the casing forming the 
support for the partition member and support 
ing the inner ends of said shafts, a pinion rotat 
able on each of said shafts and in mesh with the 
pinion on the sprocket wheel shaft, a sleeve 
rotatably mounted on the sprocket wheel shaft, 
a pinion formed thereon, pinions formed integral 
With each of the said pinions on said shafts and 
each being in mesh with the pinion on said sleeve, 
a Worm gear. Wheel fixed to said sleeve and in 
mesh. With the Worm on the motor shaft and 
whereby the entire gear mechanism may be as 
sembled as a unit without other support for 
the pinion shafts, a roller carried by said parti 
tion member and engaging the adjacent side of 
the Worm gear wheel to counteract side stresses 
applied to the Worm gear wheel, and a second 
roller carried by the detachable cover for the 
gear casing and engaging the opposite side of 
the Worm gear wheel and being removable with 
the cover. 

7. A furnace door lift, comprising a frame, two 
Sprocket wheel casings mounted within the frame, 
a Sprocket wheel in each casing, a sprocket wheel 
shaft extended through the sprocket wheels and 
through their casings, a chain for each sprocket, 
Wheel, an electric motor, a gear casing detach 
ably connected to the electric motor and detach 
ably connected to said frame, a worm operated 
by the motor shaft, a worm gear wheel within 
the casing and in mesh with the worm, and means 
for transmitting rotary motion from the worm 
gear wheel to the sprocket shaft. 

ELMER, B. THOMPSON. 


