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UNITED STATES PATENT OFFICE 
HAND OR POWER DRIVING MECHANISM 

Clarence W. Kuhn, Wauwatosa, Wis assignor to 
Cutler-Hammer, Inc., Milwaukee, Wis., a cor 
poration of Delaware 
Application March 18, 1946, serial No. 655,298 

4 Claims. 

This invention relates to driving mechanisms 
for apparatus such as bulkhead doors. 
The invention relates more particularly to 

bulkhead door operators of the automatically 
controlled motor driven type wherein provision 
is made for effecting manual operation of the 
door in an emergency. - 
The invention has among its objects to pro 

vide an improved unitary bulkhead door oper 
ator of the aforesaid type which provides a lim 
ited torque drive for closure of the door, and a 
positive drive for opening thereof. 
Another object is to provide a unitary bulk 

head door operator of the aforesaid type in 
which the manual operating mechanism is nor 
mally connected to the motor drive and is auto 
matically controlled to provide for disconnection 
thereof from the motor drive upon energization 
of the driving motor and for re-connection 
thereto after a predetermined interval upon de 
energization of the driving motor. 
Another object is to provide a unitary bulk 

head door operator of the aforesaid type which 
is exceedingly compact and rugged in construc 
tion, positive and reliable in operation and 
which is capable of being readily applied to 
bulkhead door installations in various positions 
to suit different drive arrangements. 
Various other objects and advantages of the 

invention will hereinafter appear. 
The accompanying drawings illustrate an em 

bodiment of the invention which will now be de 
Scribed, it being understood that various mod 
ifications may be made in the embodiment ill 
lustrated Without departing from the Spirit and 
Scope of the appended claims. 
In the dra Wings, 
Figure 1 is a Schematic and diagrammatic view 

of a bulkhead door operating system. embodying 
the invention; 

Fig. 2 is a fragmentary view illustrating cer 
tain of the parts shown in Fig. 1 in another 
position; 

Fig. 3 is a vertical sectional view of a unitary 
bulkhead door operator embodying the oper 
atting mechanism illustrated in Fig. 1; 

Fig. 4 is a sectional view taken substantially 
Onlines 4-4. Of Fig. 3; and 

Fig. 5 is a side view of the operator illustrated 
in Fig. 3 with parts of the enclosing casing 
broken a Way. 

Referring to Fig. 1, ... an operating mechanism 
embodying the invention is shown in connec 
tion with a slidable bulkhead door f having a 
pair of operating racks 2-2 fixed thereto which 
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are driven by pinions 3-3 fixed to an operat 
ing shaft 4. As shown the operating mecha 
nism includes a worn 5 and an associated worm 
Wheel 6 which is coupled to shaft 4 through the 
medium of a clutch . Worm 5 is provided with 
an Operating shaft 8 which is operatively con 
nected to a driving motor 9 through the me 
dium of spur gears 0 and fl. As hereinafter 
Set forth, shaft 8 is also provided with a man 
ual operating mechanism 2. 
More Specifically, clutch T includes driving 

and driven elements 3 and f4 having oppos 
ing faces provided with a plurality of interfit 
ting Serrated teeth 5. The teeth 5 on said 
elements are shaped to provide cooperating ax 
ially disposed faces 6 and cooperating inclined 
cam faces fl. Driven element 4 is coupled to 
Operating shaft 4 of the bulkhead door and is 
provided with an upwardly extending shaft ex 
tension 8. Driving element 3 is provided with 
an upwardly extending sleeve extension 9 
which Surrounds shaft 8 and is connected to 
Worm wheel 6 by a spline driving connection 
20 to permit upward axial movement of said driv 
ing element with respect to driven element 4. 
Driving element 3 is yieldingly held in engage 
ment with the driven element 14 by a plural 
ity of helical springs 2 which are held under 
compression between wall 22 and a non-rotat 
able thrust plate 23 which rides upon a shoul 
der 24 on sleeve 9 of driving element 3. 
From the foregoing it is apparent that when 

motor 9 is energized to operate worm wheel 6 
in the direction of arrow C power is transmit 
ted to the door operating shaft 4 through the 
medium of the cam faces T of clutch elements 
3 and 4 in a direction to effect closure of 
door . When door f is moved into closed po 
sition under the action of a predetermined force 
Which is determined by the slope of cam faces 
f7 and by the biasing force of springs 2 ?, driv 
ing element 3 slips with respect to driven ele 
ment f4 and is moved upwardly by said can 
faces against the action of said springs. On 
the other hand, when motor 9 is energized to 
operate worm wheel 6 in the direction of 
arrow O power is transmitted from said worm 
wheel to shaft 4 through the medium of the ax 
ially disposed faces f on clutch elements 3 and 
4 to provide a positive drive for opening of 
door . - 
As hereinafter set forth, operation of motor 

M. in door closing direction is controlled by a 
normally closed thrust responsive limit switch 
26, and operation thereof in door opening direc 
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tion is controlled by a position limit SWitch 27. 
Limit switch 26 is operatively connected to thrust 
plate 23 by a push rod 28 to provide for Open 
ing thereof upon upward movement of driving 
element i3 against the action of Springs 2. 
Limit switch 27 is operated from worn Shaft 
8 through the medium of spur gears 29 and 39, 
the latter being fixed to said shaft. Limit 
switch 27 is arranged to open when door is 
moved into open position and to close immedi 
ately upon movement of Said door out of Such position. 
The motor 9 illustrated in Fig. 1 is of a direct 

current type to be supplied with cul'rent from a 
direct current supply circuit indicated by lines 
L1-L2. The power connections for motor 9 are 
controlled by a pair of double pole electromagnet 
ically operated reversing switches 32 and 33 and 
in ship bulkhead installations provision is usually 
made for controlling these switches from a point 
adjacent the bulkhead door and also from a 
control panel located in the wheelhouse of the 
ship. However, such control means does not en 
ter into the present invention, but in Order to Set 
forth the operation of applicant's System a Sin 
plified control is shown consisting of a conven 
tional control switch 34 which may be located 
adjacent the bulkhead door. As shown this 
switch is movable in opposite directions out of 
an intermediate off position to Selectively engage 
stationary contacts 34a and 34b. 
Assuming that door f is in Open position as 

shown in the drawing and it is desired to close 
the same, Switch 34 is operated to engage its aSSO 
ciated stationary contact 34b. The operating 
Winding of reversing switch 33 is then connected 
across lines L1-L2 through the medium of limit 
Switch 26 and upon response of said reversing 
SWitch, motor 9 is energized to operate in door 
closing direction. When said door is moved into 
closed position under the action of a predeter 
mined force the driving element 3 of clutch 
is moved upwardly against the action of springs 
2 and limit SWitch 26 is opened to deenergize 
switch 33 for stopping of motor 9. Assuming 
that door f is in closed position and it is desired 
to open the same, Switch 34 is moved into en 
gagement with its associated stationary contact 
34. The operating winding of reversing switch 
32 is then connected across lines L1-L2 through 
the medium of limit switch 27 and upon response 
of Said reversing Switch motor 9 is energized for 
operation in door opening direction. When door 
is moved into full open position limit switch 27 

is opened to deemergize reversing switch 32 for 
stopping of motor 9. 
As hereinbefore stated, shaft 8 is provided 

With a manual operating mechanism 2, and as 
illustrated in Fig. 1 this mechanism includes a 
driving spur gear 35 which is fixed to a manual 
Operating shaft 36 and an intermediate spur gear 
37 which meshes with the former spur gear and 
is movable into and out of meshing engagement 
With the Spur gear 30 on worm shaft 8. Shaft 36 
has a bell crank 38 rotatably mounted thereon 
which is provided with arms 39 and 40. Gear 37 
is rotatably mounted upon bell crank arm 39 and 
bell crank arm 40 has an operating toggle asso 
ciated thereWith comprising a pair of levers 4 
and 42. Lever 4f has one end pivotally con 
nected to a stationary Support 43 and lever 42 
has one end pivotally connected to the free end 
of lever 4 and its opposite end pivotally con 
nected to the free end of bell crank arm 40. The 
toggle levers 4 and 42 are normally held against 
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4. 
a fixed stop 44 by springs 45, as shown in Fig. 1, 
and with the toggle levers in this position bell 
crank arm 39 is held against a fixed stop 46 to 
maintain gear 37 in meshing engagement with 
gear 30. Shaft 36 is thus normally coupled to 
worn shaft 8 through the medium of gears 35, 
37 and 30 to provide for manual operation of 
door i in opening or closing direction, 
In ship installations provision is usually made 

for operating the bulkhead door from a point 
adjacent the door by means of a crank 4, or 
from a point above the waterline of the ship by 
means of a crank 48. As illustrated in Fig 1 
these cranks are arranged to operate shaft 36 
through the medium of a shaft 49 and a pair of 
bevel gears 50. 
The above described manual operating mech 

anism is provided With automatic control means 
for disconnecting the same from worm shaft 8 
immediately upon energization of motor 9 and 
for reconnecting the same thereto upon stopping 
of Said motor. This control means comprises an 
Operating solenoid having a stationary winding 
5 and a movable plunger 52 which is operatively 
connected to the toggle levers 4 and 42. Wind 
ing. 5 f is shunted by a condenser 53 and it is 
connected as shown in Fig. 1 to provide for en 
ergization thereof from lines L1-L2 upon closure 
of either of the reversing switches 32 and 33 by 
auxiliary contacts a associated with said switches. 
Winding 5 f is thus energized immediately upon 

energization of motor. 9 to move toggle levers 4 
and 42 from the position shown in Fig. 1 into the 
position shown in Fig. 2. Upon movement of the 
toggle levers 4t and 42 into the position shown 
in Fig. 2 bell crank 38 in operated to move gear 
37 out of mesh with gear 30 to thereby disconnect 
the manual operating mechanism from worm 
shaft 8. Upon deenergization of motor 9 sole 
noid Winding 5 f is disconnected from lines L1-L2 
and is then maintained energized for a temporary 
period by a discharge current from condenser 53. 
Condenser 53 is designed so that the discharge 
Current thereof maintains solenoid plunger 52 in 
its attracted position until motor 9 is brought 
Substantially to rest, and upon release of said 
plunger toggle levers 4 and 42 are returned to 
the position shown in Fig. 1 under the action of 
SpringS 45 to move gear 37 into mesh with gear 30 
for reestablishment of the driving connection be 
tween shaft 36 and worm shaft 8. 
As shown in Figs. 3 and 4 the above described 

mechanism is housed within a rectangular en 
closing casing 55 to provide a self-contained unit. 
Motor 9 is secured to one side of Casing 55 and 
as shown in Fig. 4 said casing is provided with 
an interior Wall 56 which provides a chamber 57 
for receiving worm wheel 6 and its associated 
Worm 5, and a second chamber 58 for receiving 

a limit Switch 26 and the gearing associated with 
the manual operating mechanism 2. Also as 
shown in Fig. 3, casing 55 has a skirt 59 formed 
On the underside thereof which provides a cham 
ber 60 for receiving clutch 7 and its associated Springs 2. 
As shown in Fig. 3, the top wall 6 of casing 

55 has a bearing 62 formed on the underside there 
of and the bottom wall 63 of said casing has a 
bearing 64 Secured within an opening therein by 
Screws 65. Worm wheel 5 is held against axial 
movement between the opposing faces of bearings 
62 and 64, and these bearings are bored to receive 
the sleeve extension 9 on clutch element 3. 
Clutch element 4 has a circular coupling flange 
66 formed on the underside thereof and the shaft 
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extension 8 of said clutch element extends up 
wardly beyond top wall 6f of the enclosing cas 
ing and has a circular coupling flange 67 fixed 
to the upper end thereof. The thrust plate 23 
associated with clutch element 3 is supported 
upon the shoulder. 24 of said element by a ball 
thrust bearing 68 and the springs 2 are held 
under compression between Said plate and bottom 
wall 63 of the enclosing casing. Clutch element 
4 is held against downward axial movement un 
der the action of springs 2 by a ball thrust 
bearing 69 which is interposed between coupling 
flange 67 and top wall 6 of the enclosing casing. 

Enclosing casing 55 has a mounting plate 70 
Secured to its top Wall 6 which is bored to re 
ceive coupling flange 67 and Said casing also has 
a mounting plate 7 secured to the lower end of 
skirt 59 which is bored to receive coupling flange 
66. These mounting plates permit mounting of 
the unit for operation of the bulkhead door from 
either of the coupling flanges 66 or 67. 
As shown in Fig. 4, the right hand end of WOrm 

shaft 8 is supported within chamber 57 by a 
ball bearing 72, and the left hand end thereof 
extends through an opening in Wall 56 of the en 
closing casing and is supported therein by a com 
bined radial and thrust ball bearing 73. Gear 
30 is fixed to the left hand end of worm shaft 
8 and the manual operating mechanism 2 as 
sociated with said gear is carried by a cover 74 
which is removably secured to casing 55. 
As shown in Fig. 4, cover 74 is formed to pro 

vide a bearing 75 for receiving shaft 36 of the 
manual operating mechanism, and Said cover is 
also formed to provide a recess 76 for receiving 
Solenoid winding 5. The inner end of shaft 36 
is supported within an opening in a projection 7 
on casing wall 56 and bell crank 38 is provided 
with spaced hub portions 78 and 79 which are lo 
cated on opposite sides of gear 35 and are Sup 
ported between projection 77 and bearing 5. 
Solenoid winding 5? and its associated plunger 
52 are carried by a frame 80 which is mounted 
within the recess 76, and as shown in Fig. 5 the 
toggle levers 4 and 42 are operable by said 
plunger in a plane parallel to the axis of shaft 
36. The springs 45 associated with toggle levers 
4 and 42 are held under compression between 
said levers and the solenoid frame 80 and the 
stationary support 43 for toggle lever 4 com 
prises an inwardly extending projection 8 on 
said frame. The stop 44 for toggle levers 4 and 
42 comprises a plate 82 which is Secured to pro 
jection 8 and the stop 46 for bell crank arm 39 
comprises a projection formed on the inner face 
of cover 4. 
The thrust limit switch 26 is located within 

chamber 58 and is mounted upon an insulating 
panel 83 which is secured to projections 84 on 
casing wall 56. As shown in Fig. 3 the operating 
push rod 28 for this switch extends upwardly 
from thrust plate 23 and is slidably Supported 
within an opening in the bottom casing wall 63. 
The position limit switch 27 is mounted upon 
cover 74 and is provided with an operating shaft 
shown in dotted lines (Fig. 4) which is driven as 
shown in Fig. 5 from worm shaft 8 through the 
medium of gears 29 and 30. The Specific con 
struction of limit switches 26 and 27 need not 
be considered since the present invention is not 
concerned therewith. 
What I claim as new and desire to Secure by 

Letters Patent is: 
1. The combination with a power transmis 

Sion mechanism and a driving motor therefor, 
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of a manual drive for an element of said mecha 
nism comprising a manually rotatable operating 
member and a gear drive between said member 
and said element including a pair of cooperating 
gears movable into and out of meshing relation 
to connect and disconnect said operating mem 
ber from said element, a toggle mechanism for 
normally locking said gears in meshing relation 
and electromagnetic operating means associated 
with said toggle mechanism for moving said 
gears out of meshing relation upon energization 
of said notor and for permitting return thereof 
to meshing relation upon deemergization of Said 
motor. 
ii. 2. The combination with a power transmission 
mechanism and a driving motor therefor; of a 
manual drive for an element of said mechanism 
comprising a manually rotatable operating mem 
ber and a gear drive between Said member and 
Said element including a pair of cooperating 
gears movable into and out of meshing relation 
to connect and disconnect said manual operat 
ing member from said element, a toggle mecha 
nism for normally maintaining Said gears in 
meshing relation, electromagnetic operating 
means associated with said toggle mechanism for 
moving Said gears out of meshing relation upon 
energization of Said motor and for permitting 
return thereof to meshing relation upon deener 
gization of Said motor, and means aSSociated with 
said electromagnetic operating mechanism for 
preventing return of Said gears into meshing 
relation for a predetermined interval upon de 
energization of Said motor. 

3. In an operating mechanism for driving ap 
paratuS Such as bulkhead doors, in combination, 
an enclosing casing, a reversible driving motor 
mounted upon said casing, a rotatable drive shaft 
mounted within said casing and having exposed 
coupling parts located at opposite ends of Said 
casing, a driving mechanism between said motor 
and Said shaft located Within Said Casing and 
including a clutch having cooperating spring 
engaged parts of the Spiral jaw type which Oper 
ate to provide a positive drive between Said motor 
and Said Shaft upon operation of Said motor in 
one direction and which slip with respect to 
each other When Said shaft is Subjected to a pre 
determined load during operation of Said motor 
in an opposite direction, and means carried by 
Said Casing and aSSociated with an element of 
Said driving mechanism to afford hand opera 
tion of Said Shaft, Said Casing and all of Said 
parts carried thereby constituting a Self-con 
tained unit which is capable of being mounted 
in a fixed position upon the apparatus to be 
driven and coupled to drive such apparatus 
through the medium of either of Said coupling 
parts. 

4. In an operating mechanism for apparatus 
Such as bulkhead doors, in combination, an en 
closing casing, a reversible driving motor mount 
ed upon said Casing, a rotatable drive shaft 
mounted within Said casing and having exposed 
coupling parts located at opposite ends of Said 
casing, a driving mechanism between said motor 
and said shaft located within Said casing and 
including a clutch having cooperating spring 
engaged parts of the Spiral jaw type which oper 
ate to provide a positive drive between said motor 
and said shaft upon operation of said motor in 
one direction and which slip with respect to each 
other when said shaft is subjected to a prede 
termined load during operation of Said motor 
in an opposite direction and a manual operating 
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mechanism carried by said casing and including 
a manually rotatable operating member which is 
normally coupled to said driving mechanism and 
is automatically disconnected therefrom imme 
diately upon energization of Said driving motor, 
Said casing and all of the parts carried thereby 
constituting a self-contained unit which is ca 
pable of being mounted in a fixed position upon 
the apparatus to be driven thereby and coupled 
to drive Such apparatus through the medium of 
either of Said coupling parts. 
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