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AUTOMATIC BALANCED DOOR WITH TRANSOM 

MOUNTED OPERATOR 
John C. Catlett and James R. Gilson, Memphis, Tenn., as 

signors to Gyro-Tech Door Company, Memphis, Tenn., 
a corporation of Illinois 

Filed Oct. 17, 1967, Ser. No. 675,933 
U.S. Cl. 49-253 12 Claims 
Int. Cl. E05d 15/30; E05f 15/02, 15/10 

ABSTRACT OF THE DISCLOSURE 
A door having a balanced hinge arrangement and‘ a 

compact power unit for elfecting swinging of said door 
about a pivot axis located inwardly of the jamb of the 
door frame; said power unit being mounted within the 
transom or lintel of the door frame and being connected 
to said door by linkage, said power unit having a motor, 
a gear train for transmission of the motive power to an 
operating shaft for door opening operation; said gear 
train effecting a speed reduction during door opening 
operation; there being a compression spiral spring adapted 
for storing of energy upon door opening to provide the 
force for the door closing operation with the said gear 
train effecting a speed increase during such closing oper 
ation. 

Background of the invention 

Heretofore with automatic balanced doors, the power 
units therefor have been mounted within the door frame 
for travel with the door during opening and closing opera 
tion. However, such constructions have, understandably, 
caused a marked increase in the weight of the door 
necessitating requisite considerations of strength of ma 
terials used, adequate mounting of pivot arms, etc. Fur 
thermore, in case of break down, the doorway would be 
come unusable during repair or there might be required 
the entire removal of the door. 

Summary of the invention‘ 
It is an object of the present invention to provide a door 

having a balanced hinge arrangement and a door operator 
for use therewith, which operator is mounted within the 
transom or lintel of the door frame. 

It is another object of the present invention to provide 
an automatic balanced door of the type stated having a 
transom-mounted door operator to which access may be 
readily elfe-cted for purposes of inspection or repair and 
which would allow for simultaneous disengagement from 
the door so that the door may be usable during such 
periods. 

It is another object of the present invention to provide 
an automatic balanced door of the type stated having an 
operator which incorporates a novel motion transmitting 
system so as to bring about smooth and reliable door op 
eration and which system, by its simplicity, is resistant to 
break down. 

It is a further object of the present invention to provide 
an automatic balanced door having an operator therefor 
mounted within the lintel or transom of the door frame 
which latter incorporates a motion transmitting system 
allowing for speed reduction when under influence of the 
main power unit and which will allow of speed increase 
when driven through the release of tension upon a spiral 
spring to thereby assure consistent door swinging opera 
tion in a manner safe to all users. 

It is a still further object of the present invention to 
provide an automatic ‘balanced door having a transom 
mounted operator which may be most economically manu 
factured; the components of which operator are adapted 
for minimal wear so as to cond-uce to longevity; which 
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~operator does not require constant maintenance; and 
which operator is reliable and durable in usage. 

Brief description of the drawings 
FIGURE 1 is a front view of an automatic balanced 

door constructed in accordance with and embodying the 
present invention. 
FIGURE 2 is a plan view taken on the line 2-2 of 

FIGURE 1 and showing the door in closed condition. 
FIGURE 3 is a plan view taken substantially on the 

line 2-2 of FIGURE 1 but illustrating the door in open 
condition. 
FIGURE 4 is a horizontal view taken on the line 4-4 

of FIGURE 1 with the casing broken away. 
FIGURE 5 is a top view of the electrical switches and 

related components as viewed on the line 5-5 of FIG 
URE 1. 
FIGURE 6 is a vertical transverse sectional view taken 

on the line 6-6- of FIGURE 4. 
FIGURE 7 is a vertical transverse sectional view taken 

on the line 7-7 of FIGURE 4. 
FIGURE 8 is a fragmentary front view as viewed on the 

line 8-8 of FIGURE 2. 
FIGURE 9 is an enlarged fragmentary top plan view 

as taken on the line 9-9 of FIGURE 8. 

Description of the preferred embodiment 
Referring now by reference characters to the drawings 

which disclose the prefered embodiment of the present in 
vention, 1 generally designates a door for disposition 
within a doorway w‘ de?ned by a frame B incorporating 
vertical jambs 2, 3, a transom or lintel 4 and a base 5. 
Door 1 comprises vertical rails 6, 7, and upper and lower 
leaves 8, 9, respectively, which are preferably formed‘ of 
metal and are adapted to- support transparent panels 10 
as of glass, or other desirably transparent material. The 
jambs 2, 3 and transom 4 of frame B are preferably pro 
duced through extrusion so as to constitute casings 2', 3', 
4’, respectively, which are of four-sided character to pre 
sent interior volumes for purposes presently appearing. 
Door 1 is of the ‘balanced type, being related to door 

frame B for swinging about an axis located inwardly of 
jamb 3 whereby, upon such swinging into open condition, 
a part of door 1, as indicated at a (FIGURE 3) will swing 
inwardly and the other equal part, as indicated at b, will 
swing outwardly, with door 1 being thus folded ‘back to 
ward jamb 3 (for purposes of orientation, outwardly will 
be in a direction toward the upper end of the drawing 
sheet). 

Provided interiorly of jamb 3 is a hinge shaft 11 (FIG 
URES 4 and 7) which may be of tubular form and 
terminating at its upper and lower ends proximate the 
upper and lower edges of door leaves 8, 9, respectively. 

Suitably ?xed within the upper and lower ends of hinge 
shaft 11 for rotation therewith are the hubs (not shown) 
of upper and lower door pivot arms or levers 12, 13, 
respectively, which latter are axially normal to shaft 11 
and are suitably journ'aled in bearings ‘within jamb 3 in 
the ‘manner more fully set forth and described in our 
copending patent application Serial No. 625,246, ?led 
March 22, 1967. Each pivot arm 12, 13 has an effec 
tive length substantially one-fourth the transverse extent 
of door 1 and is, at its outer end, receivable within re 
cesses 14, 15, respectively, formed in the related door 
leaf 8, 9, respectively, so that when said door 1 is in 
closed condition each pivot arm 12, 13 will, throughout 
the substantial portion of its extent be surfacewise aligned 
with the related door leaf (FIGURE 2). The jamb-remote 
end of each pivot arm 12, 13 is suitably engaged, as by a 
hinge pin (not shown) to the related door leaf 8-, 9' respec 
tively; there being preferably a thrust and needle bearing 
arrangement therefor as of the type shown and described 
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in our aforesaid application. As stated, the casing 4' of 
transom 4 is of generally four-sided character (see FIG 
URE 6) having front and rear walls 16, 17, respectively, 
and top and bottom walls 18, 19, respectively, for de?ning 
a chamber 20 co-extensive with transom 4. Mouted within 
chamber 20 spacedly from jamb 3 is a motor 21, as desir 
albly of the direct current shunt wound type, being provided 
with a permanent magnet (not shown) which may be a 
single circular magnet surrounding the motor armature 
(not shown) or may comprise a plurality of circumfer 
entially spaced magnets disposed around the armature to 
provide a permanent magnetic ?eld for the motor in ac 
cordance with well known practice. Motor 21 is adapted 
for actuation by a suitable electric switch, including, for 
example, switch-type floor mats (not shown) through a 
series of electrical relays (not shown) presented Within 
an electrical control box, as indicated at 22, in FIGURE 
1, ‘compactly ‘disposed within transom chamber 20 and 
positioned proximate jamb 2. The actuating switch whether 
it be the switch-type ?oor mat or otherwise is connected in 
any well known manner to control ‘box 22. It should be 
recognized that the door of the present invention may be 
operated by actuation of any desired type of switch such 
as 'a photoelectric cell, a sonic switch, mechanical switch 
ing devices and the like. - 

Motor 21 is provided with a main shaft 23 which is 
coupled with a coaxial input shaft 24 by ‘means of a 
clutch C which may be of the slip-type having a male 
driving member 25 for cooperating with a female driven 
member 26 mounted, as by a set screw 27, upon input 
shaft 24. Thus, frictional engagement will be maintained 
between the confronting faces of members 25 and 26 so 
long as a prdetermined speed of rotation is not exceeded. 
However, if such critical speed is surpassed, engagement 
between said members 25, 26 will be broken by “slipping” 
so that transmission between shafts 23 and 24 will be 
discontinued. 

Input shaft 24 extends through an opening 28 formed 
in a partition 29 of an operator housing 30 presented within 
transom chamber 20', there being a bearing 31 for journal 
ing of said shaft 24. The clutch remote end of input shaft 
24 extends beyond partition 29 ‘and into an enlarged com 
partment D; and on its projecting end mounts a driving 
bevel gear 32 for meshing with a driven bevel gear 33 
?xed upon the lower end portion of a vertically presented 
shaft 34, the lower end upper ends of which are journaled 
within suitable bearings 35, 36, respectively, within the 
upper and lower walls 37, 38, respectively, of compartment 
D. Carried upon the upper portion of shaft 34 is a gear 39 
of a gear train indicated generally at 40; said gear 39 
meshing with a pinion 41 ?xed upon the upper end of a 
shaft 42 presented in spaced apart, axially parallel rela 
tionship to shaft 34 and being similarly journaled at its 
upper and lower ends with suitable ‘bearings 43, 44, re 
speotively, within recesses in said housing walls 37, 38, 
respectively. On the lower portion of shaft 42 there is 
provided a relatively enlarged gear 45 ‘for engagement with 
a pinion 46 secured on a shaft 47, axially parallel to shafts 
42 and 34, and being journaled in a like fashion at its upper 
and lower ends in bearings 48, 49, respectively, within 
recesses in walls 37, 38, respectively. Shaft 47 in its upper 
portion, proximate upper wall 37, mounts a driving gear 
50 which engages a pinion ‘51 mounted upon a driven 
shaft 52, axially parallel to the intermediate shafts 34, 
42 and ‘47 and being journaled at its upper and lower ends 
in bearings 53, 54, respectively, disposed within recesses 
provided in the upper and lower walls of housing 30. 
Substantially intermediate its length driven shaft 52 car 
ries a 'drive gear 55 for meshing engagement with a pinion 
56 upon an output shaft 57 (FIGURE 6) which, though 
axially parallel to drive shaft 52, is located outwardly 
thereof within a plane therewith which is normal to the 
plane passing through shafts 34, 42 and 47. Output shaft 
57 is journaled as by radial thrust bearings 58 in its upper 
end portion within upper wall 37 of housing 30 but pro 
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4 
jects upwardly thereof to provide an extension 59 for pur 
poses presently appearing. In its lower portion output 
shaft ‘57 is journaled within a needle bearing 60 disposed 
within an opening 61 in bottom wall 38 of housing 30, 
with its lower end extending downwardly through said 
opening ‘61 and through a registering aperture 62 in bot 
tom wall 19 of transom 4 for ?xed engagement of its ex 
tremity within a boss 63 integrally formed at one end of 
an arm 64 which may be of forged steel, and presented 
within a plane normal to that of door 1, whereby swing 
ing of said arm 64 will be effected upon rotation of output 
shaft 57. Thus, the lower end of output shaft 57 will :be 
disposed proximate upper door leaf 8. The outer or other 
end of arm 64 is hingedlly engaged, as by a pin 65, to 
one end of a cooperating link 66, the other end of which 
is pivoted upon a ?ange 67 of a mounting bracket 68 
secured on upper door leaf 8 so as not to interfere with 
door closure. Link 66 may be of turnbuckle character, as 
constituting 1a main element 69, internally threaded at each 
of its ends for engagement to swivel members 70, 71 to 
permit of appropriate linear adjustment. 

Between pinion 56 and bearing 60, output shaft 57 is 
provided with an elongated, lengthwise extending slot 72 
for rigidly receiving one end of a compression spring 73 
of spiral character, disposed eccentrically about shaft 57 
and with its opposite or other end being secured to 
a side wall portion 74 of an annular sub-chamber 75 with 
in compartment D. 

Spring 73 may be pre-loaded. 
The upper end extension 59 of output shaft 57 mounts 

a plate cam 76 for causing timed actuation of a latch 
switch 77 having a spring biased cam follower 78 for 
engaging the operating edge 79 of said cam 76. The 
switch system of the present door construction is but 
generally indicated in FIGURE 5 as incorporating a 
safety switch 80 and a door slow-down switch 81. How 
ever, the particular electrical switches and circuitry 
utilized do not form a part of the present invention and 
are shown merely for the purpose of completeness, as 
the same function in the same manner, and serve the 
same purpose as like switches in current automatic 
balanced doors, but in the instant construction are located 
in an unusual position for integration with the transom 
mounted operator. 

Carried upon upper door leaf 8 for extension above 
the upper surface thereof is a guide roller 82 being 
adapted for free rotation in a horizontal plane about a 
mounting shaft (not shown). Guide roller 82 is received 
within an elongated, downwardly opening recess or 
channel 84 provided in the bottom wall 19 of transom 
4 and presenting a constricting path of movement for 
said roller 82. As may best be seen in FIGURE 3 guide 
channel 84 extends from immediately proximate side 
jamb 3 to a point slightly beyond the middle of bottom 
wall 19; there being :1 preferably resilient stop block 85 
as of rubber or the like, presented at the jamb-adjacent 
end of said channel 84 for cushioning the impact there 
with of roller 82 during door opening operation. 
From the foregoing, the operation of door 1 may be 

come readily apparent. With door 1 in closed condition, 
as seen in FIGURE 2, the particular system activating 
switch, whether it be a switch mat, photoelectric cell, 
or the like, is actuated thereupon causing motor 21 to be 
energized with consequent rotation of main shaft 23. R0 
tation of input shaft 24 will be effected by reason of the 
coupling through clutch c and such rotary motion will 
then be transmitted through an angle of 90 degrees by 
the meshing of driving and driven bevel gears 32, 33, 
respectively, resulting in rotation of driven shaft 52 by 
means of gear train 40, wherein intermediate shafts 34, 
42, and 47 will rotate through intermeshing of the respec 
tively mounted gears and pinions. Output shaft 57 will 
rotate through engagement of gears 54, 56 resulting in 
a swinging of arm 64 for drivingly pushing link 66 there 
by causing door 1 to be swung into open condition as 
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shown in FIGURE 3. During such door opening action, 
guide roller 82 will be moved along the linear, constrain 
ing path created by guide channel 83 with such travel 
being terminated by abutment of roller 82 against stop 
block 85 thereby completing the door-opening movement. 
Guide roller 82 thus serves as a counter-balancing force 
to assure movement of door 1 in a predetermined path 
as guide roller 82 cooperates with channel 83 in a cam 
ming manner. The swinging movement of door 1 is also 
controlled by pivot arms 12, 13 in a well known under 
stood manner. 
The rotation of output shaft 57 during door-opening 

movement will cause a tight winding of spring 73 there 
about for compressing same and causing the storing of 
mechanical energy by such stress. With the particular 
switch arrangement and motor of the present invention, 
the voltage to motor 21 will be reduced during door 
opening operation, all in accordance with known systems. 
With low voltage being applied to motor 21, the same 
will stall out when door 1 is in open position, or, in 
other words, when guide roller 82 abuts stop block 85, 
with such stalling serving as a brake or holding force. 
Door 1 will remain in open position (FIGURE 3) as 
long as the actuating switch for motor 21 is closed. How 
ever, when said switch is opened, as by a person passing 
from the switch mat, all power to motor 21 is cut off. 
Thereupon the energy stored in spring 75 is released to 
cause output shaft 5-7 to rotate in the direction opposite 
that to which it rotated under in?uence of motor main 
shaft 23 ‘for door opening. By such rotation of output 
shaft 57, gear train 40, including driven shaft 52, be 
tween said output shaft 57 and motor main shaft 23 
will be in reverse relationship to that during door-open 
ing operation so that a relative increase in speed of rota 
tion of said intervening shafts 34, 42, 47 will be effected 
with consequent rotation of main shaft 23 resulting in 
rotation of the motor armature (not shown) so as to 
cause the motor to act as a dynamic brake. It is under 
stood that the gears and pinions of gear tarin 40 are so 
inter-related as to cause a speed reduction between motor 
main shaft 23 and output shaft 57 for door opening, 
whereby a speed increase will be developed between same 
under the driving ‘force of the releasing of spring 73. 

Thus, motor 21 becomes a generator creating a braking 
resistance between the armature and the permanent 
magnet ?eld. The motor armature is connected to a 
closed electrical circuit (not shown) which includes 
variable resistors, so that the closing speed may be in 
creased or decreased by appropriate adjustment of the 
said resistors. It will, therefore, be seen that in the door 
open-ing operation, motor 21 serves as the motivating 
force, while in the door closing operation, spring 83 
provides the requisite force. I 

It should be understood that changes and modi?cations 
in the formation, construction, and arrangement and 
combination of the several parts of the automatic 
balanced door with transom mounted operator may 
be made and substituted for these herein shown and 
described without departing from the nature and principle 
of our invention. I 

Having thus described our invention, what we claim 
and desire to obtain by Letters Patent is: ‘ 

1. In combination with a balanced door having a door 
frame comprising a header, a pair of side jambs, and a 
base, which members de?ne a door opening, one of said 
jambs having a chamber, a hinge shaft mounted in said 
chamber, a door provided in said opening, lever means 
connecting said hinge shaft and said door spacedly from 
the related jamb, and a door operator for effecting clos 
ing and opening operation of said door, said door operator 
being mounted within said header and comprising a prime 
mover having ‘a main shaft, an input shaft, means coupling 
said main shaft and said input shaft, a drive shaft, gear 
means connecting said input shaft and said drive shaft, 
an output shaft, link means connecting said door opera 
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tor and said door, means connecting said output shaft to 
said link means, and motion transmitting means connect 
ing said drive shaft and said output shaft. 

2. The combination as de?ned in claim 1 and further 
characterized by said drive shaft and said output shaft 
being in axially parallel relationship and vertically dis 
posed with respect to said door and further characterized 
by said link means comprising a ?rst arm and a second 
arm, said ?rst arm being engaged to said output shaft and 
said second arm being engaged to said door. 

3. The combination as de?ned in claim 2 and further 
characterized by said ?rst arm being in planar normal 
relationship to said output shaft for movement within 
a horizontal plane responsive to rotation of said output 
shaft, and means pivotally interconnecting said ?rst and 
second arms. 

4. The combination as de?ned in claim 1 and further 
characterized by said gear means comprising a plurality 
of gears of predetermined ratio so as to effect a speed 
reduction between said input shaft and said output shaft 
during door opening operation. 

5. The combination as de?ned in claim 1 and further 
characterized by said gear means comprising a plurality 
of intermeshing gears, shaft means for supporting each 
gear in said gear means, each shaft in said gear means 
being in mutually axially parallel relationship and in 
axially normal relationship to said input shaft whereby 
the gears Will be caused to rotate in horizontal planes, said 
drive shaft and said input shaft being axially parallel to 
the shafts in said gear means. 

6. The combination as de?ned in claim 1 and further 
characterized by a compression spring engaged about said 
output shaft for stressing upon rotation of the latter dur 
ing door opening operation. 

7. The combination as de?ned in claim 2 and further 
characterized by a compression spring provided encircling 
ly of said output shaft for compression thereabout during 
door opening operation for providing energy for door 
closing operation, and said prime mover being of a per 
manent magnetic character. 

'8. In combination with a balanced door having a door 
frame comprising a header, a pair of side jambs and a base 
which members de?ne a door opening, one of side jambs 
having a chamber, a hinge shaft mounted in said cham 
ber, a door provided in said opening, lever means con 
necting said hinge shaft and side door spacedly from the 
related jamb, and a door operator for effecting closing 
and opening of said door, said door operator being 
mounted within said header and comprising a prime mov 
er, a drive shaft provided in said prime mover for rotation 
about an axis extending lengthwise of [said header, a 
vertically presented output shaft in axially normal rela 
tionship to said drive shaft, gear means interconnecting 
said drive shaft and output shaft for rotation of the latter 
about a vertical axis, and link means connecting the end 
,of said output shaft and said door. 

9. The combination as de?ned in claim 8 and further 
characterized by said link means comprising a ?rst arm 
secured at one of its ends with said output shaft, a second 
arm pivotally engaged to said ?rst arm at the end thereof 
remote from its connection to the output shaft, and means 
pivotally engaging the other end of said second arm to 
said door. ‘ 

10. The combination as de?ned in claim 9 and further 
characterized by said ?rst and second arms being disposed 
in planar parallel relationship, and means for adjusting 
the length of at least one of said arms. 

11. A combination as de?ned in claim 8 and further 
characterized by a compression spring disposed eccen 
trically about said output shaft for influencing said shaft 
to rotate in a direction for releasing energy stored in said 
spring. 

12. A combination as de?ned in claim 11 and further 
characterized by said gear means comprising a plurality 
of gears. arranged for rotative movement about vertical 
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axes parallel to the axis of rotation of said output shaft 2,637,877 5/ 1953 Hanssen _________ __ 49-386 X 
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References Cited 

UNITED STATES PATENTS 

2,019,528 11/1935 Ellison ____________ __ 49-—248 

2,059,143 10/1936 Renwick ________ __ 49-251 X 49 34 
2,207,365 7/1940 Williams ________ __ 49-246 X — 0 

DAVID J. WILLIAMOWSKY, Primary Examiner. 

5 J. KARL BELL, Assistant Examiner. 

US. Cl. X.R.‘ 


