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Louis D. Houlis, Dallas, Tex. 
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Claims. (CI. 268-58) 
1. 

This invention relates to new and useful im 
provements: in door operating mechanisms 
bakers ovens. ! 

Bakers' ovens now in general use may be pro 
vided with either a single or a double door for per 
mitting access to the interior of the oven and ordi 
narily each door is of the sliding type which 
moves in a vertical plane. 
counterbalanced and the manual control for im 
parting movement thereto is located exteriorly. 
of the oven. Various types of operating mecha 
nisms have been employed but said mechanisms 
usually have the disadvantage of requiring that 
the inner wall of the oven be cut into in order to: 
mount said mechanism; as is well known the 
oven wall is insulated and any cutting of the 
inner wall results in the escape of heat and steam 
into the wall area of the oven which is, of course, 
undesirable. Another disadvantage is that en 
tirely separate or different mechanisms have had 
to be provided on the double door type of oven as 
compared to the mechanism for the single door 
OWe : 

It is, therefore, one object of this invention t 
provides an improved door operating mechanism 
for a baker's oven which may be readily mounted 
on the interior wall Surface of the oven without 
the necessity of cutting into or otherwise opening 
the wall of said oven; the disposition of the. 
mechanism making the same easily accessible for 
adjustment of or repair to the operating elements. 
An important object of the invention is to pro 

vide an improved door operating mechanism for 
a baker's oven which is so constructed that its 
operating parts and components are interchange 
ably adapted for use in application to either sin 
gle or double door ovens, whereby the mechanism 
is universally adaptable to bakers' ovens of the 
vertically movable or disappearing door type. 
Another object of the invention is to provide 

an improved door operating mechanism, of the 
character described, wherein a single operating 
member which is readily accessible from the ex 
terior of the oven actuates the mechanism to 
properly Operate each door. 
A further object is to provide a mechanism, of 

the character described, which permits effective 
counterbalancing of each door without imposing 
a binding or causing a misalignment of the door, 
whereby proper operation of the door is facili 
tated. - 

Still another object is to provide a door operat 
ing mechanism, wherein flexible actuating ele 
ments, such as chains, may be employed, and 
also wherein a single main drive member is uti 
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lized to impart movement to the door through 
the medium of said actuating elements; the 
mechanism comprising a minimum number of 
parts which are simple in construction and read 
ily adjustable, whereby the mechanism is easily 
mounted in required position within the oven. 
A further object is to provide an improved door 

operating mechanism comprising a main drive 
member, idler pulleys and operating chains, all 
of Which are constructed So as to be readily in 
terchangeable for use either on a single door oven 
or a double door oven; a single door oven drive 
employing only a single drive member disposed 
at the center front of the oven while a double 
door oven utilizes two drive members, one for 
each door and located at opposite sides of the 
oven on the front wall thereof, whereby the main 
driver member or members, as the case may be, 
are always readily accessible to the operator. 
Other and further objects of the invention will 

appear from the description of the invention. 
In the accompanying drawings, which form a 

part of the instant specification, which are to be 
read in conjunction therewith and wherein like 
reference numerals are used to indicate like parts 
in the various views: 

Figure 1 is a front elevation of a single door 
Oven, constructed in accordance with the inven 
tion, 

Figure 2 is a horizontal cross-sectional view, 
taken on the line 2-2 of Figure 1, 

Figure 3 is a transverse, vertical, sectional view, 
taken on the line 3-3 of Figure 1, 

Figure 4 is a horizontal, cross-sectional view, 
taken on the line 4-4 of Figure 1, 

Figure 5 is an enlarged, transverse, vertical 
Sectional view taken through the central portion 
of the door and illustrating the main operating or 
drive wheel, 

Figure 6 is an isometric view, illustrating the 
main drive wheel, idler pulleys and chain connec 
tions to the door and counterweight, 

Figure 7 is a detail view, partly in section and 
partly in elevation of the main drive wheel, 

Figure 8 is a front elevation of a double door 
oven, 

Figure 9 is a horizontal cross-sectional view, 
taken on the line 9-9 of Figure 8, 

Figure 10 is a transverse, vertical sectional 
view, taken on the line O-O of Figure 8, 

Figure 11 is an enlarged vertical sectional view, 
taken through the central portion of one of the 
doors, 
Figure 12 is a horizontal, cross-sectional view, 

taken on the line 2-2 of Figure 11, and 
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Figure 13 is a view, similar to Figure 6, show 
ing the mechanism applied to one of the doors of 
a double door oven. 
In the drawings, the numeral ?o designates a 

baker's Oven which may be of any desired con 
Struction. The oven is ordinarily of welded con 
struction with its frame work formed of angle 
bars and channel members and having an outer 
wall surface f l and an inner wall surface. 2: 
formed of sheet metal welded or otherwise se 
cured to the main frame. As is usual practice, 
the Walls top and bottom of the oven are suit 
ably insulated. The particular details; of con 
struction form no part of the present invention 
and therefore the particular manner in which, i. 
the oven is constructed is subject to variation. 

In Figures 1-7 the oven 0 is illustrated as a 
single door oven and is provided with a longi 
tudinally extending access opening 3 in its front 
wall. A slidable door f4. which is movable in a 
vertical plane is adapted when in a lower posi 
tion to close the opening 3 and when in an 
upper position to move upwardly within a recess 
5 formed in the inner: wall of the oven so, as to 

be: out of alignment. with the access. opening 3. 
The door is constructed of an angle frame. 6. 
having sheet metal sides fit with suitable insula 
tion therebetween and for guiding the door in its 
vertical movement vertically, extending T-shaped 
bars f8 are attached to. each end of the door. : 
The rib. 8d. (Figure. 4). of each T-shaped guide. 
bar is movable. Within a Vertical slot 9 formed 
in a door frame member 20, and obviously, move-, 
ment of the door, in a vertical plane is guided by. 
the coaction of the ribs. 8a, within their respec- ; 
tive slots. 9. The central portion of the door 
may beformed with the usual window. 2 where 
by when the door is: in a closed position the in 
terior of the OYen may be viewed through said 
window. - 

With the door in its fully lowered position, as 
illustrated in Figures 3; and 5, the lower end of 
the door rests. upon a shelf 22 which spans the 
lower portion of the access opening. 3, and the 
T-shaped guide bars 8 extend downwardly from 
the door into a recessed area; 23. which is pro 
vided on the inner wall surface of the front wall 
of the oven. Since the guide members are at 
tached to opposite ends of the door it will be evil 
dent that said: members are spaced from each 
other by substantially- the length of the door. 
(Figure). 
For imparting a vertical movement to the door 
in order to operate the same, a main drive 

Wheel 24 is mounted centrally of the front wall 
of the oven and is disposed within the recess 
portion 23 in the-inner wall surface. The oper 
atting wheel 24 has an axial collar 25 which is 
suitably secured upon a rotatable shaft 26. The 
shaft is supported in bearing collars 27 which 
are naounted within supporting straps 28 and 29, 
said straps being secured to certain of the angle. 
bars 30 which form-part of the oven frame. The 
shaft 26, extends, entirely through the front Wall 
of the oven. and has an operating crank. 3 at 
tached to its outer end. By manually swinging 
the crank handle. it will be evident that a rota 
tion will be imparted to the main operating-wheel 
24. The outer: rim or periphery of the main op 
erating wheel: 24 is formed with a pair of annu 
lar grooves. 32 and 33: (Figure 5). 
For converting the rotation of the main op-- 

erating wheel 24 into vertical motion which may 
be transmitted to the oven door 4: an operating 
chain 34 is attached by a bolt. 35 within the ana. 

50 

5 5 

30 

70 

75 

4. 
nular groove 32 of the drive wheel. The base 
or bottom of the groove is formed with a plu 
rality of Spaced threaded Openings 36 whereby 
the bolt 35 may be attached in any one of vari 
ous positions with respect to the wheel 24. The 
operating chain 34 passes over an idler pulley 
37 which is formed with a deep annular groove 
38. The idler pulley 37 has its shaft 39 sup 
ported in a supporting strap 40 similar to the 
strap 28 which is mounted between the angular 
frame members 30 of the Owen. The idler 37 is 
located contiguous to one of the depending guide 
members. 8, and the operating chain which is 
passed: over said idler has its end attached by 
means of a fastening bolt 4 With the lower end 
of said guide member. 
A similar operating chain 42 has one end dis 

posed within the second groove 33 of the operat 
ing wheel 24 and is fastened thereto by a bolt 
43 which may be received in any one of a number 
of threaded openings 44 provided in the bottom 
of said groove. The opposite end of the operat 
ing chain 42 passes over the groove of an operat 
ing pulley 34 which has its shaft. 45 mounted 
upon a supporting strap 46 and Which is located 
contiguous.to, the other depending guide member 
8. The end of the operating chain 42 is at 
tached by a bolt 47 with the lower end of the 
guide member. Since both operating chains 42 
are attached to the rotatable operating wheel 
with their other ends attached to the lower por 
tions of the guide members 8, it will be evident 
that a rotation of the operating wheel will wind 
the chains 34 and 42 upon the wheel and Will. 
result in an upward movement of the guide mem 
bers 8. The guide members, being attached to 
the ends of the oven door f4, will thereby ims 
part, a vertical movement to said oven door. 
The diameter of the operating wheel is. Such that 
approximately one third turn of the operating 
wheel will result in a complete lifting or lower 
ing of the oven door, and said wheel may be 
readily operated from the exterior of the Oven 
through the crank handle 3f. 
For counterbalancing the Weight of the door 

a counterbalancing weight. 48 is movable. Within. 
the lower portion of the recessed area 23 below 
the operating. Wheel and below the idler pulleys 
3 and 44. The guide. member 8 which is at 
tached to the operating chain 34 has a second 
chain 49 attached thereto by a bolt 50, and this 
chain passes. Over the idler pulley. and has its 
opposite end bolted: at 5 to an angular bracket 
52, the latter being Secured to. One end of the 
elongate counterweight 48. It is noted that the 
groove in the idler pulley 3 is of sufficient depth 
to accommodate both chains 49 and 34. A simi 
lar chain 53 has one end attached by a bolt 54 
to the opposite guide member 8 and this chain 
passes upwardly over the groove of the second 
idler pulley 44 and has its opposite end attached 
by a bolt 55 to a bracket 56 which is fastened to 
the opposite end of the counterweight 48. For 
attaching the central portion of the counter 
weight to the rotatable operating wheel 24 a 
chain 57 has its lower end bolted at 58 to a cen 
tral bracket 59 fastened to the upper surface of 
the counterweight. The chain 57 may be at 
tached to the wheel. 24 at the bolt 35 and as illus 
trated, this chain may be a continuation of the 
operating chain 34; however, if desired, it could 
be a separate connecting element. 
Because the various chains, which connect the 

operating wheel 24 to the door members. 8 and 
also in view of the particular type: of connections 
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between the chain elements connecting the 
counterweight with the door members and With 
the operating wheel it is possible to quickly ad 
just the connections to obtain the desired opera 
tion. In other words, any slack may be readily 
taken up by merely changing the particular link 
with which the various fastening bolts are con 
nected. This makes the mechanism quickly and 
easily adjustable to obtain the proper or desired 
amount of movement in accordance with a pre 
determined SWinging of the manual crank handle 
3. The operation of the mechanism is clearly 
evident from the foregoing. Referring to Figures 
5 and 6, it Will be obvious that when the crank 
handle 3 f is swung a rotation will be imparted 
to the operating wheel, such rotation being in the 
direction of the arrow in Figure 6. As the oper 
atting wheel 24 rotates the operating chains 34 and 
42 are wound further about the wheel and an up 
ward vertical movement is imparted to the guide 
members 8 of the door, thereby resulting in an 
upward vertical movement of the door which will 
move the same to an open position. At the same 
time that the door moves upwardly the particu 
lar chain connects with the counterweight per 
mitting Said counterweight to move downwardly, 
and thus the door will be counterbalanced in all 
positions of its movement. When it is desired 
to close the door a reverse swinging movement 
of the crank handle 3 will rotate the wheel 24 
in an opposite direction and this will result in a 
raising of the weight 53 with a lowering of the 
door 4. It will be evident that the mechanism 
is extremely simple and has a rhinimum num 
ber of Working parts. The mechanism may be 
mounted within the recessed area 23 within the 
front Wall of the oven and it is not necessary to 
cut into Said Wall in order to mount the various 
Working parts. The only opening through the 
front wall is that which is provided for the oper 
ating shaft 26 and this may be properly sealed 
off within the bearing collars 2". When the door 
f4 is opened the operating wheel and chains are 
readily accessible through the access opening 
for adjustment or repair. 

In Figures 8-i3 the invention is illustrated as 
applied to a double door oven, as compared to 
the Single door oven shown in Figures 1-7. The 
oven Oa is formed with a pair of access openings 
i3a in its front wall and these openings are 
adapted to be closed by a pair of movably verti 
cal doors 4a. In this type of oven a single elon 
gate door is in effect divided into two separate 
doors and a central supporting post 60 (Figure 
12) is located between the doors ga. Each door 
has a T-shaped guide member 8' mounted at 
its outer end and is formed with a channel guide 
member 6 coacting with the central post 60 
whereby vertical movement of each door 4a is 
efficiently guided. 
The Operating mechanism for each of the doors 
4a is identical in construction and it is believed 
that a description of one will suffice. It is noted 
that the particular operating unit for each of 
the doors 4a utilizes substantially the same ele 
ments as the elements employed in the mecha 
nism for a single door oven. Referring to Figure 
13, the operating wheel 24 having the double 
grooves 32 and 33 is mounted at one end of each 
door and functions as the main operating mem 
ber for that door unit or mechanism. In this 
form the Operating wheel is disposed within a 
housing or casing 62 which is fastened by bolts 
63 to one of the frame members of the oven. 
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6 
The shaft 26 of the first form is replaced by a 
stub shaft 26a and the axial collar 25 of the 
operating wheel 24 is secured to the stub shaft. 
The crank handle 3 is attached to the stub shaft 
and may, if desired, be attached to the wheel 24, 
and this handle extends outwardly through an 
arcuate opening 64 formed in one side of the 
casing 62. The axis of the stub shaft 26d. is at a 
right angle to the axis of the Shaft 26 of the 
first form and also the operating wheel 24 is dis 
posed at the end of the door which it controls 
rather than centrally of the oven. 

For Operating the door 4d upon rotation of 
the operating wheel 24 an operating chain 65 has 
one end bolted at 66 Within the groove 32 of the 
operating wheel. This chain passes upwardly 
over an idler pulley 3a which is constructed in 
exactly the same manner as the idler 3 of the 
first form. The idler has its shaft 390 supported 
in a strap 49a, which is welded to one of the 
angle bars of the oven frame. The operating 
chain 65 then passes over a second idler pulley 
44d which is constructed in an identical manner 
to the idler 44 of the first form. This pulley has 
its shaft 45a Suitably journaled in a supporting 
Strap 46a. After passing over the pulley 44a, the 
operating chain 65 has its extremity bolted at 67 
to a bracket. 68 at: one end of the door 4a. A 
Second Operating chain 89 may have one end 
bolted at 70 to the first operating chain 6 with 
its opposite end bolted at i? a to the opposite end 
of the door 4d. A rotation of the main operating 
wheel 24 through the crank handle 3 will result 
in a simultaneous movement of the operating 
chains 65 and 69 whereby the door 4a will be 
moved vertically. 
For counterbalancing each door 4d a cylindli 

cal Weight 73 is connected by a flexible chain 4 
With the Operating wheel 26, said chain passing 
around the groove 33 of the operating member 
and being bolted thereto at 75. The chain 74 
has connection with the weight by a bolt 76 which 
fastens Said bolt to a bracket it. The weight 73 
is movable within a vertical recessed portion or 
area 78 (Figure 8) which is formed in the inner 
Surface of the front wall of the oven. 
The operation of this form of the invention is 

obvious. As a rotation is imparted to the main 
Operating wheel the operating chains 65 and 69 
will lift or lower the door 4.a from each end 
thereof and since the attachment of the chains 
is to the ends of the door movement of the door 
will be without any binding action. The counter 
Weight 3 being attached to the main operating 
wheel 24 will obviously raise and lower in accord 
ance With the door movement and will therefore 
counterbalance the door in all positions. It is, of 
Course, understood that an operating unit such as 
shown in Figure 13 is provided for each of the 
doors fia of the double door oven. 
One of the important features of the pres 

ent invention is the provision of a door operat 
ing mechanism which has component parts 
Which are readily applicable to either a Single 
or double door oven. From the foregoing, it 
Will be apparent that the main Operating ele 
ments of the mechanism comprise the main Op 
erating wheel 24, the idler pulleys and the fiex 
ible chain elements. Actually, the only differ 
ence between the two mechanisms resides in the 
fact that in the first form an elongate coun 
terweight is employed, whereas in the second 
form a cylindrical type counterweight for each 
door is provided. The pulleys, chains and main 
operating wheel are readily interchangeable ir 
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respective of the type of doors employed in the 
OVen. In both instances, the mechanism is 
mounted on the interior wall of the oven and 
is readily accessible through the access open 
ing or openings of the oven for adjustment and 
repair, 
From the foregoing it will be seen that this 

invention is one well adapted to attain all of 
the ends and objects hereinabove set forth, to 
gether with other advantages which are ob-, }. 
Vious and which are inherent to the structure. 

It is noted that the unit which is described 
as applied to a double door oven in Figures 8 
to 13 could be applied to a single door oven, in 
Which event the main operating wheel 24 would 
be located at One side of the oven rather than 
at the center thereof. 

Having described the invention, I claim: 
1. The combination with a baker's oven hav 

ing insulated Walls and also having a door mov 
able in a vertical plane to open and closed po 
Sitions, of a door operating mechanism includ 
ing, a rotatable main operating wheel mounted 
On the Oven wall and having an operating shaft 
accessible from the exterior of the oven, a pair 
of idler pulleys mounted within the interior of 
the oven in the same vertical plane as the path 
of movement of the door, each idler pulley be 
ing disposed in vertical alignment with one side 
portion of the door, a flexible connecting ele 
ment having One end attached to one side of the 
door and passing over one of the idiers and at 
tached to the main operating wheel, a second 
flexible element having one end attached to the 
opposite side of the door and passing over the 3. 
Second idler and also attached to the main op 
erating wheel, whereby rotation of the wheel 
through its operating shaft winds said flexible 
elements about the operating wheel to impart 
Vertical movement to the door to open and close 
the same. 

2. The combination as set forth in claim 1, to 
gether With means for mounting the operating 
Wheel Within the wall of the oven centrally be 
low the door and in the same vertical plane as 
the path of movement of the door. 

3. The combination as set forth in claim 1, 
together with a counterweight movable within 
the inner portion of the front wall of the oven, 
and a flexible connection connecting the coun 
terweight to the operating wheel. 

4. The combination as set forth in claim 1, 
together with a counterweight movable within 
the inner portion of the front wall of the oven, 
a flexible connection connecting the counter 
Weight to the operating wheel, and means for 
mounting the operating wheel centrally within 
the front Wall of the oven above the counter 
Weight and in alignment with the vertical plane 
in Which the door is movable. 

5. A door operating inechanism for ovens hav 
ing an opening in its front Wall and also having 
a single door adapted to close said opening and 
nowable in a Wertical plane, said mechanism in 
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8 
cluding, a rotatable operating wheel mounted in 
the front Wall of the oven below said oven and 
having a rotatable operating shaft extending 
outwardly from said wall and accessible from 
the exterior of the oven, a pair of idler pulleys, 
means for mounting each idler pulley. On a hor 
izontal axis adjacent One end of the door be 
low the opening in the front wall of the Oven 
but at a point above the extreme lower end of 
the door, a flexible connecting element extend 
ing over one of the idler pulleys and having one 
end connected to the door and its opposite end 
connected to the operating wheel, and a second 
flexible connecting element extending Over the 
other idler pulley and having one end connected 
to the door and its opposite end connected to 
the operating wheel, whereby rotation of the 
operating wheel imparts Wertical movement to 
the door by means of Said connecting elementS. 

6. A door operating mechanism as set forth in 
claim 5, together with a counterweight movable 
Within the front Wall of the Oven below the Open 
ing and also below the operating Wheel, and a 
flexible connection connecting the counterweight 

5 to the operating Wheel. 
7. A door operating mechanism as set forth in 

claim 5, together with an elongate counter 
Weight disposed below the operating Wheel, a 
flexible connection connecting the central por 
tion of the counterweight with the operating 
wheel, a fiexible connection between one end of 
the counterweight Which passes over one of the 
idler pulleys and has connection with one side 
of the door, and another flexible connection 
connected with the other end of the counter 
Weight and passing over the Second idler pulley 
and having connection with the opposite side 
of the door. 

LOUIS D. HOULIS, 

REFERENCES CITED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Nurer Nare Date 
22,954 Huey -------------- Feb. 15, 1859 
49,134 Merrymon et al. ----- Aug. 1, 1865 

105,330 Hamilton ---------- July 12, 1870 
1228,143 Shockley ---------- May 29, 1917 
1,448,480 Bedell ------------- Mar. 13, 1923 
1,522,047 Cragun ------------- Jan. 6, 1925 
1,612,232 Strandt ----------- Dec. 28, 1926 
2,017,012 Morgan ------------ Oct. 8, 1935 
2,030,223 O'Brien ----------- Feb. 11, 1936 
2,260,013 Elvers ------------- Oct. 21, 1941 
2,282,914 Wetterlein --------- May 12, 1942 

FOREIGN PATENTS 
Number Country Date 

352,430 Great Britain ------ Bec. 31, 1929 
731,075 France ------------ Aug. 29, 1932 
874,292 France ------------- Aug. 3, 1942 


