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way sections 12º, 12º, toggle linkages 25 be 
ing jointed at: 25º. 

In order, when retracting the stairway, to 
break the toggles 16 as the stair structure is 
folded to permit elevation of the panel 11 
to closed position, lugs or ears 31 are pro 
vided on the ends of links 24 which are hinged 
to stringers 12, the lugs being adapted to be 
swung into engagement with the toggles as 
the folding of the stair structure is being 
completed, whereby further movement of 
the arms 22 swings the panel 11 upwardly 
into place. 

Suitable manually operable or power 
means may be provided for operation of the 
stairway. The preferred means comprises 
an electric motor 27 driving a shaft 28 
through worm gearing 29 and worm gearing 
30 for driving shaft 23 from shaft 28. 

Control of the motor is effected by means 
of suitable manually operable three-way 
switches 32 and 33 suitably located on the 
lower and upper floors and connected as 
shown in Figures 4 and through suitable 
standard reversing switches 34 and 35 to the 
motor. In the wiring diagranns the motor 
illustrated is a standard induction motorhav 
ing starting leads 27º and running leads 27º. 
In Figure 4 is shown the wiring diagram just 
after one of the operating switches 32 or 
33 has been thrown to start the motor. Both 
reversing switches are automatically thrown 
after operation of the stair structure to either 
of its positions by means of fingers 36 and 
37 fixed to colars 40 and 41 adjustably 
clamped by set screws 42 and 43 on shaft 23 
engaging interacting switch elements 38 and 
39. Figure 7 illustrates the wiring diagram 
after one of the fingers 36 or 37 has thrown 
the reversing switches 34 and 35. It will be 
seen that switch 34 has broken the circuit and 
stopped the motor. The circuit can be com 
pleted by throwing either operating switch 
32 or 33. However, when the circuit is again 
closed by either of the operating switches 
the switch 35 has reversed the starting leads 
2º so that the motor will be driven in the 
opposite direction, thus moving the stairway 
in the opposite direction. Èhe other of the 
reversing ?ingers 36 or 37 will then come into 
operation to stop the stairway, as will be 
apparent. 
When not in use, the stairway is in its dis 

appeared position shown in Figure 3. It is 
lovvered to the position shown in Figures 1 
and 2 by operating either switch 32 or 33, the 
motor drivingshaft 23 through the mecha 
nism described, which swings arms 22 down 
\vardly. Arms 22 act first to swing panel 
11 downwardlyuntil such movementis limit 
ed bytoggles 16 and thenby continued move 
ment to unfold the stair structure through 
links 24 and toggle links 25. AS section i 2º 
of the stairway is swung into place, the joint 
ed post 20 which is collapsed in disappeared 
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position, is straightened out and hand rail 
18 slides downwardly on post 19 into its 
position of use. When the stairway is fully 
extended, the motor is stopped and connec 
tions are reversed as will be understood SO 
that upon again actuating switch 32 or 33 
after use of the stairway it may be retracted. 

In actuating the stairway to disappeared 
position by operation of Switches 32 or 33, 
upward swinging of arms 22 first folds sec 
tions 12º and 12º together on panel 11 and col 
lapses post 20, sliding hand rail 18upwardly, 
toggles 16 holding the panel down during 
this operation. Ears or lugs 31 then engage 
and break toggles 16, whereupon continued 
movement of the arms 22 swings the panel 
11up into closed position, carrying the whole 
folded stair structure thereon. 

It will be apparent from the foregoing 
that a simple, effective disappearingstairway 
of the folding type has been provided with 
numerous advantageous features and in 
which the disadvantages and particularly the 
"danger in the use of this type of stairway 
have been overcome. Obviously modifica 
tions of the invention may be resorted to with 
out departing from the spirit thereofor the 
scope of the appended claims. 
What is claimedis:– 
1. A disappearing stairway of the folding 

type for use in an opening between lower 
and upper rooms, said stairway comprising 
a panelhinged at one end of Said openingto 
close the same, toggle linkages for supporting 
the panel in its open position, said linkages 
being adapted to hold the panel againstlift 
ingiuntil they are broken, a foldable stair 
structure including one section mounted on 
top of Said panel and two folding sections 
hinged together and to said first section and 
foldable on each other and onto the first sec 
tion and a hand rail slidably supported by 
a post on the first section and secured onto 
a collapsible post on the adiacent folding 
section so as to be slid upwardly when the 
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stairway is folded, means for operating said 
stairway to and from an extended position, 
said means comprising arms one on each side 
of the stairway adapted to be swung from 
the other end of the opening through the 
opening, links connecting the arms to the 
upper folding section, toggle linkages con 
necting the said links to the otherfolding sec 
tion, means associated with the stairway op 
erating means and operable against the first 
named toggle linkage to break the same as 
the folding of the stairway is completed in 
the disappearing operation, and means for 
Swinging said arms comprising a shaft on 
which the arms are secured, an electric motor 
for rotating the shaft, switch means for start 
ing the motor and means controlled by move 
ment of the stairway for stopping the motor 
and for reversing the connection to the motor 
for a succeeding operation of the stairway as 
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the stairway is moved to its extended or dis 
appeared positions. - 

i 2. A disappearing stairway of the folding 
type for use in anopening betweenlower and upper rooms, said stairway comprising a 
panel hinged at one end of said openingto 
close the same, toggle linkages for support 
ing the panel in its open position, said link 
ages being adapted to hold the panel. against 
liftinguntil they are broken, and a foldable 
stair structure including one section mounted 
ontop of said panel and two folding sections 
hinged together and to said first Section and 
foldable on each other and onto the first sec 
tion, means for operating said stairway to 
and from an extended position, said means 
comprising arms one on each side of the 
stairway adapted to be sWung from the other 
end of the opening through the opening, links 
connecting the arms to the upperfolding sec 
tion, toggle linkages connecting the said links 
to the other folding section, means associated 
with the stairway operating means and op 
erable against the first-named toggle linkage 
to break the same as the folding of the stair 
Way is completed in the disappearing opera 
tion, and means for Swinging said arms com 
prising a shaft on which the arms arese 
cured, an electric motor forrotating the shaft, 
switch means for starting the motor and 
means controlled by movement of the stair 
Way for stopping the motor and for reversing 
the connection to the motor for: a succeeding 
operation of the stairway as the stairway is 
moved to its extended or disappeared posi 
tions. 

: 3. A disappearing stairway of the folding 
type for use in an opening between lower and 
upper rooms, said stairway comprising a 
panel hinged at one end of said opening to 
close the same, toggle linkages for support 
ing the panel in its Open position, said link 
ages being adapted to hold the panelagainst 
liftinguntil they arebroken and a foldable 
stair structure including one section mount 
ed on top of said paneland two folding sec 
tionshinged together and to said first section 
and foldable on each other and onto the first 
section, means for operating said stairway 

comprising arms one on each side of the stair 
way adapted to be swung from the other end 
of the opening through the opening, links 
connecting the arms to the upperfolding sec 
to the other folding Section, means associated 
with the stairway operating means and op 
erable against the first-named toggle linkage 
way is completed duringthe disappearing op 
eration, and means for swinging said arms A p - 

a panel hinged at one end of Said openingto as the stairway is moved to its extended or 
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disappeared positions. 

4. A disappearing stairway of the folding 
type forusein an opening between lower and 

3 

upper rooms, Said stairway comprising a 
panelhinged at one, end of said openingto 
close the same, toggle linkages for support 
ing the panelin its open position, said link 
ages being adapted to hold the panelagainst. 
lifting unti! they are broken and a foldable 
stair structure including one section mounted 
on top of Said paneland two folding sections 
hinged together and to said first section and 
foldable on each other and onto the first; sec 75 tion, means for operating said stairway to 
and from an extended position, said means 
comprisingan armadapted to beswungfrom 
the other end of the opening through the 
opening, a link connecting the arm to the 
upper folding section, toggle linkage con 
necting the said link to the other folding sec 
tion, means associated with the stairway 
operating means and operable against the 
first-named toggle linkage to break the same 
as the folding of the stairway is completed 
during the disappearing operation, and 

i means for Swinging said arm comprising a 
shaft on which the armis secured, an electric 
motor for rotating the shaft, switch means 
for starting the motor and means controlled 
by movement of the stairway for stopping 
the motor and for reversing the connection 
to the motor for a succeeding operation of 
the stairway as the stairway is moved to its. 
eXtended or disappeared positions. 

5. A disappearing stairway of the folding 
type for use in an opening between lower 
and upper rooms, said stairway comprising 
apanelhinged at One end of Said openingto 
close the Same, toggle linkages for support 
ing the panel in its open position, said link 
ages being adapted to hold the panelagainst 
lifting until they are broken and a foldable 
stair structure including one section mounted 
on top of Said paneland two folding sections 
hinged together and to said first, section and 
foldable on each other and onto the first 
Section, means for operating said stairway 
to and from an extended position, Said means 
comprising an armadapted to be swungfrom 
the other end of the opening through the 
opening, a link connecting the arm to the 
upper folding section, toggle linkage con 

to and from an extended position, said meansecting the Said link to the otherfolding Sec tion, means associated with the stairway op 
erating means and operable against the first 
named toggle linkage to break the same as 
the folding of the stairway is completed dur 

; tion, toggle linkages connecting the saidlinks ing the disappearing operation, and means 
for swinging said arm as the stairway is 
moved to its extended or disappeared posi 
tions. 

6. A disappearing stairway of the folding 
type for use in an opening between lower 
and upper rooms, said stairway comprising 
close the same, means for supporting the 
panel in its open position and adapted to 
hold the panelagainstlifting and a foldable 
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stair structure including one section mounted 
on top of said panel and two folding sec 
tionshinged together and to said first sec 
tion and foldable on each other and onto the 
first section, means for operating said stair 
way to and from an extended position, said 
means comprising arms one on each side of 
the stairway adapted to be swung from the 
other end of the opening through the open 
ing, links connecting the arms to the upper 
folding section, toggle linkages connecting 
the said links to the other folding section, 
means associated with the stairway operating 
means and operable to release the panel sup 
porting means as the folding of the stairway 
is completed during the disappearing opera 
tion, and means for swinging said arms com 
prisinga shafton which the armsare secured, 
ani electric motor for rotating the shaft, 
switch means for starting the motor and 
means controlled by movement of the stair 
way for stopping the motor and for reversing 
the connection to the motor for a succeeding 
operation of the stairway as the stairway is 
moved to its extended or disappeared po 
sitions. 

7. A disappearing stairway of the folding 
type for use in an opening between lower and 
upper rooms, said stairway comprising a 
panel hinged at one end of Said openingto 
close the same, means for supporting the 
panel in its open position and adapted to 
hold the panel against lifting and a fold 
able stair structure including one section 
mounted on top of said panel and two 
folding sectionshinged together and to said 
first section and foldable on each other and 
onto the first section, means for operating 
said stairway to and from an extended po 
sition, said means comprising arms on each 
side of the stairway adapted to beswung 
from the other end of the opening through 
the opening, linlks connecting the arms to the 
upper folding section, toggle linkages con 
necting the said links to the otherfolding 
section, means associated with the stairway 
operating means and operable to release the 
panel supporting means as the folding of 
the stairway is completed during the disap 
pearing operation, and means for Swinging 
said arms as the stairway is moved to its 
extended or disappeared positions. 

8. A disappearing stairway of the folding 
type for use in an opening between lover 
and upper rooms, said stairway comprising 
a panel hinged at one end of said openingto 
close the same, means for supporting the 
panelin its open position and adapted to hold 
the panel. againstlifting and a foldable stair 
structure including one section mounted on 
top of said paneland two folding sections 
hinged together and to said first Section and 
foldable on each other and onto the first sec 
tion, means for operating said stairway to 
and from an extended position, said means 
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comprisingan armadapted to beswungfrom 
the other end of the opening through the 
opening, a link connecting the arm to the up 
per folding section, toggle linkage connect 
ing the said link to the otherfolding section, 
means associated with the stairway operating 
means and operableto release the panel sup 
porting means as the folding of the stairway 
is completed during the disappearing opera 
tion, and means for Swinging said arm com 
prisinga shaft on whichthe armis secured, 
an electric motor for rotating the shaft, switch 
means for starting the motor and means con 
trolled by movement of the stairway forstop 
ping the motor and for reversing the connec 
tion to the motor for a succeeding operation 
of the stairway as the stairway is moved to 
its extended or disappeared positions. 

9. A disappearing stairway of the folding 
type for use in an opening between lower and 
upper rooms, said stairway comprising a 
panel hinged at one end of said openingto 
close the same, means for supporting the 
panelin its open position and adapted to hold 
the panel againstlifting and a foldable stair 
structure including one section mounted on 
top of said panel, and two folding sections 
hinged together and to said first section and 
foldable on each other and onto the first sec 
tion, meansfor operating said stairway to and 
from an extended position, said means com 
prising an arm adapted to be swung from 
the other end of the opening through the 
opening, a link connecting the arm to the up 
per folding section, toggle linkage connect 
ing the Said link to the other folding section, 
means associated with the stairway operat 
ing means and operable to release the panel 
Supporting means as the folding of the stair way is completed during the disappearing 
operation, and means for Swinging said arm 
as the stairway is moved to its extended or 
disappeared positions. 

10. A disappearingstairway of the folding 
type for use in an opening between lower 
and upper rooms, said stairway comprisinga 
panel hinged at one end of said openingto 
close the same, toggle linkages for supporting 
the panel in its open position, said linkages 
being adapted to hold the panel against lift 
ing until they are broken, a foldable stair 
structure including one section mounted on 
top of said panel and two folding sections 
hinged together and to said first section and 
foldable on each other and onto the first sec 
tion anda hand rail slidably supported by a 
post on the first section and secured onto a 
collapsible post on the upper folding section 
so as to be slid upwardly when the stairway 
is folded, and means for operating said stair 
way to and from an extended position, said 
means comprising means for lowering and 
raising the paneland means associated there 
with operable to unfold the foldable sections 
after the panel is lowered and to fold the : 
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foldable Sections before the panelis raised as 
the stairway is moved to its extended or dis appeared positions. 

11. A disappearingstairway of the folding 
type for use in an opening between lower 
and upper rooms, said stairway comprising 
a panel hinged at one end of said opening 
to close the same, toggle linkages for sup 
porting the panel in its open position, said 
linkages being adapted to hold the panel 
against liftinguntil they are broken, anda 
foldable stair structure including one section 
mounted on top of said panel and two fold 
ing sectionshinged together and to said first 
section and foldable on each other and onto 
the first section, and means for operating said 
stairway to and from an extended position, 
said means comprising means for lowering 
and raising the panel and means associated 
therewith operable to unfold the foldable sec 
the foldable sectionsbefore the panelis raised 
as the stairway is moved to its extended or 
disappeared positions. - 

12. A disappearing stairway of the fold 
ing type for use in an opening between 
lower and upper rooms, said stairway com 
prising a panel hinged at one end of said 
openingto close the same, toggle linkages for 
supporting the panelin its open position, said 
linkages being adapted to hold the panel 
against lifting until they arebroken, and a 
foldable stair structure including one section 
mounted on top of said paneland two folding 

: sectionshinged together and to said first sec 
tion and foldable on each other and onto the 
first section, and means for operating said 
stairway to and from an extended position, 
said means comprising means for lowering 
and raising the panel and means associated 
therewith operable to unfold the foldable sec 
tions after the panel islowered and to fold 
the foldable sections before the panelis 
raised as the stairway is moved to its extend ; ed or disappeared positions. 

13. A disappearing stairway of the fold 
ing type for use in an opening between lower 
and upper rooms, said stairway comprisinga 
panelhinged at one end of Said openingto 
close the same, means for supporting the 
panelin its open position and adapted to hold 
the panelagainstlifting, and a foldable stair 

i structure including one section mounted on 
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top of said panel and two folding sections 
hinged together and to said first section 
and foldable on each other and onto the first 
section, and means for operating said stair 
way to and from an extended position, said 
means comprising means for lowering and 
raising the panel and means associated there 
with operable to unfold the foldable sections 
after the panel is lowered and to fold the 
foldable sections before the panelis raised as 
the stairway is moved to its extended or dis 
appeared positions. , 

und 

14. A disappearing stairway of the fold 
ing type forse in anopening between lower 
and pper rooms, Said stairway comprisinga 

hesame, means for supporting the 
S 9pen position and adapted to 

ing Gne section mount 
anel a 

tionshinged together and to said first section 
and foldable on each other and onto the first 
Section, and means for operating said stair 
Way to and from an extended position, said 
means comprising means for lowering and 
raising the panel and means associated there 
With operable to unfold the foldable sections 
after the panel is lowered and to fold the 
foldable sections before the panelis raised as 
the stairway is moved to its extended or dis appeared positions. 

tions after the panel is lowered and to fold 15. In a disappearing stairway adapted 
fortisein an opening between a lower and up 
per floor, a movable panel closure for the 
opening, a foldable stair structure carried by 
the panel, means for opening and closing the 
panel, and means actuated thereby forposi tively unfolding and folding the stairway. 

16. In a disappearing stairway adapted 
for use in an opening between a lower and 
upper floor, amovable panel closure for the 
opening, a foldable stair structure carried by 
the panel, a collapsible hand rail structure 
associated with the stair structure, means for 
opening and closing the panel, and meansas 
sociated therewith for unfolding and fold 
ing the stairway, said hand rail structure be 
ing collapsible by folding of the stairway. 

panelhinged atone end of said openingto 

ing, anda faldable 
nd two folding sec 
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17. In a disappearing stairway adapted 
for use in an opening between a lower and 
upper floor, a movable panel closure for the 
opening, a foldable stair structure carried by 
the panel, means for opening and closing the 
panel, means associated therewith for unfold 
ing and folding the stairway, power means 
for operating the panel opening and closing 
means, and control means for stopping and 
resetting the power means for reverse opera 
tion at the completion of each operation of 
the stairway. 

18. In a disappearing stairway adapted 
for use in an opening between a lower and 
upper floor, a movable panel closure for the 
opening, a foldable stair structure carried by 
the panel, and a collapsible hand rail struc 
ture mounted on the stair structure and 
adapted to be collapsed by folding thereof. 

19. In a disappearing stairway of the fold 
ingtype adapted for use in a ceiling opening 
between a lower and upper floor, a panel 
hinged at one edge of the opening providing 
a downwardly opening closure for said open 
ing, a folding stair structure including three 
sectionshinged together end on end on said 
panel, automatic meansforpositively unifold 
ing and folding the three sections of the stair 
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structure when the panelis open, said means 
including connections between the three sec 
tions, and means for supporting the panel in 
its open position, said meansbeing adjustable 
to support the lower end of the unfolded 
stairway substantially at the lower floor level 
in roomshaving different ceiling heights. 

FRANKE. BESSLER. 


