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4. Claims. 
1. 

This invention generally relates to sliding doors, 
of the type expansible and retractible Over a path 
which may be at least in part arcuate, and more 
specifically it relates to such a sliding door hav 
ing smooth and deformable sides, and adapted for 

cabinets, and particularly elevator shafts. 

retracted within a comparatively small space. 

ments being provided by hinges secured to the 

ments relatively to one another. 

ments. 

cent element. 

companying drawings. Wherein: 

sliding door according to the invention; 
Fig. 2 is a fragmentary view thereof in eleva 

tion; 

(C. 160-232) 
2 

Fig. 3 is a corresponding view in cross-section 
On line III-III of Fig. 2; 

Fig. 4 is a corresponding view in horizontal 
Section on line IV-IV of Fig. 2; 

5 Fig. 5 is an exploded perspective view on an 
use as a closure means for premises and enclosures enlarged scale showing the interconnecting means 
of various types, articles of furniture Such as between the elements of the sliding door assem 

bly and the guide means therefor; . . 
It is an object of the invention to provide a FigS. 6 and 7 are fragmentary detail views in 

sliding door of the above-described type arranged 10 horizontal section, showing the positions assumed 
for expansion and retraction over a pair of paral- by adjacent elements and their interconnecting 
lel guide-ways at least in part arcuate, which means, respectively in a straight and an arcuate 
comprises a plurality of adjacent elements ex- portion of the path; 
tending across said guide-ways generally nor- Fig. 8 is a CrOSS Section of a modification, On 
mally thereto, rotational means between the ad- 15 line VIII-VIII of Fig. 9; 
jacent elements and guiding or rolling means ar- Fig. 9 is a corresponding horizontal section on 
ranged at, at least, one end of the elements and the lines IXa-TXa, IXb-IXb, IXo-IXc, of Fig. 8: 
cooperating with said guide-ways, each element Fig. 10 is a perspective view, on an enlarged 
being rotatable by a predetermined angular Scale, of a detail of the construction shown in 
amount about the said rotational means relative- 20 Figs. 8 and 9; and 
ly to the adjacent element, whereby the sliding Fig. 11 is a view similar to Fig. 9 but relating 
door may be expanded along an arcuate path and to a further alternative. 

As shown in Figs. 1 to 7, a sliding door accord 
A further object is to provide a sliding-door of ing to this invention comprises a Series of adja 

the type just specified wherein the said elements 25 cent elements each consisting of a pair of strips 
are panels mounted on supports, the afore-men- which may be made of rolled sheet metal, or any 
tioned rotational means between adjacent ele- other suitable material, such as wood, with or 

Without metal element affixed thereto. The strips 
said supports and serving both as the connecting are Secured two by two to spacer cross-members 
means and the pivoting means for the said ele- or braces 2, as by screws, rivets, or other suitable 

30 connecting means to be supported thereby in box 
It is a yet further object of the invention to like relationship (cf. Fig. 4). 

provide such a sliding door Wherein safety Ineans The strips are shown as having one edge 
are provided between the adjacent elements for thereof bent to the form of a polygonal flange. 
averting the risk of the user's fingers being in- Alternatively however the flange might be rolled 
advertently pinched between the adjacent ele- to the form of a 90°-arc with an appropriate 

radius. Such an arrangement is eminently Suit 
In a preferred embodiment of the invention, the able for the provision of a Smooth Surface of the 

safety-means comprise channels extending Sub- kind required for example in connection with 
stantially throughout the length of the elements elevator-shaft sliding doors. For other purposes 
at the ends thereof, said channels being mounted however, a different contour may be selected for 
in alternately reversed positions and So disposed the strips f, e. g. they may be ribbed or formed 
relatively to the rotational means that, during to any other appropriate design. . . . . - 
the rotational movement of any one element rela- The Spaced strips comprising a common ele 
tively to its adjacent element and throughout the ment are similar in length and are offset relatively 
full extent or amplitude of such movement, the to each other in the direction of the door's motion, 
outer edge or flange of the channel on each ele- by a suitable distance to make allowance for the 
ment will remain inside the channel of the adja- relative rotation of the elements, as later de 

Scribed. - W 

To provide a clearer understanding of the in- A number of the spacer 2 (Fig. 5) are provided 
vention, some exemplary embodiments thereof with hinge sockets 3 which constitute both the 
will now be described by way of indication and connecting and interpivoting means for the ele 
not of limitation, reference being had to the ac- ments relatively to one another. ... 

The hinge-pins 4 of the upper hinge assemblies 
Fig. 1 is a diagrammatic perspective view of a 55 are Supported on the lugs 5 forming Stops, and , 

receive bushings 6 at their tops, being pinned 
therein by means of cotters ... The bushings 6 
support rollers 8 horizontally journalled on arms 
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projecting upwardly therefrom, the rollers serv 
ing to support the door while allowing it to move 
as the rollers run on the runway 9 rigidly con 
nected by the securing members do to the wall 
ff in which the door is installed. 
The hinge-pins 4 for the lower hinges, sup 

ported on the stop-lugs 5 receive the rollers-sup 
porting bushings 2 carrying the vertically 
journalled rollers 3 which project into a runway 
groove 4 formed in the floor to guide each ele 
ment in its displacements. The rollers 8 and 
3 are desirably provided with a suitable coating 
material, such as 'Nylon' or the like effective 
to impart a very smooth operation to the slid 
ing door. 

It will be understood that the running rollers 
and the guiding rollers described above may be 
reversed in position, i.e. the bushings and rollers 
6 and 8 and rails 9 may be arranged at the bot 
tom while the guide rollers with their supports 
provided on top. 
The sliding door includes a suitable number of 

elements f identical to those just described, in 
terpivoted by the hinges 3. The end elements 5 
however are provided with a special arrange 
ment now to be described (see Figs. 2 to 4). The 
said end elements 5 are fitted with spacer mem 
bers 7 which terminate, at the end remote from 
the hinge, in an end flange bent back at right 
angles to seal the space between the strips and 
provide the end-wall of the door, and the end 
strip A8 itself also has a special configuration, in 
that it is formed with a bent flange 9 adapted 
to overlap the normally-formed flange 2G of 
the opposite strip 2 of the pair. 

Moreover, each end element such as 5 is 
provided at its top with a bracket 22 having a 
running roller 23 journalled on it, and at its 
base with a support 24 formed with a guide roll 
er 25, the bracket 22 and support 24 being each 
mounted on a transverse arm formed on the 
upper and lower spacer members 7, respective 
ly (see Fig. 2 and 4). 
In instances where the sliding door is to be 

mechanically actuated, the end element which 

10 

IS 

20 
f2 and 3 and the guide-way 44 would then be 

25 

30 

35 

40 

45 

is to have the operating cable attached to it may 
be provided with an additional upper roller 28 
serving to reinforce the point of cable attach 
ment, which is the bracket of the running roll 
ers. - 

For this purpose, the rollers 22-26 may, as 
shown, be mounted on a common bracket 2 

50 

mounted on pins 28-29 welded to the spacer. 
The end element 5 thus in effect comprises three 
running rollers. It will be understood that with 
this construction, the end element f 5 should not 

path of the sliding door in order to avoid jam 
ming. 
A remarkable feature of the sliding door de 

scribed consists in the fact that it may be mount 
ed in the opening of a flat wall in such a way 
that the surface of the door is flush with the 
inner surface of the wall, and that there will be 
no break between the door and the wall other 
than a narrow gap 30, 3 (Figs. 2 and 3) respec 
tively at the top and bottom of the door. 
This feature is made possible owing to the 

fact that the rails 9 are mounted just above the 
opening in the wall if and supported from the 
said wall (see Fig. 3), so that a substantially 
unbroken smooth surface between the wall and 
the door may be obtained. 
At the bottom, the unbroken surface between 

55 

have to travel over an arcuate portion of the 
60 

65 

70 

75 

4. 
the door and the wall is provided by the guide 
means itself, as shown in Fig. 2. 

Fig. 6 and 7 illustrate the manner in which the 
elements of the sliding door, described are able to 
negotiate a curve. As shown, the centre 39 of 
the hinge is so predetermined that the tip 40 
of the flange of the element on the left rides 
within the recess 41 defined in the adjacent ele 
ment as the last-mentioned element is rotated 
relatively to the other element in the direction 
of the arrow 42. The maximum amplitude of 
such relative rotation is defined by the angle 43 
(Fig. 6) Which is such that it brings the edge 44 
into engagement with the surface of the ele 
ment . At the same time, the opposite edge 45 
is opened out on the other side of the door. 
While a rotation in the reverse direction is 

possible, it will be noted in Figs. 6 and 7 that 
the centre of the hinge does not lie in the centre 
plane of the elements, so that the angle of rota 
tion of the elements is larger towards the side 
nearest to the said centre; thus the angle 43 is 
greater than the angle 46. Conversely, the 
minimum radius of the curves negotiable by the 
elements is smaller. For example, in the case 
of elements 200 mm. in length and 50 mm. thick, 
the minimum radius of the curves practicable 
with the construction of Figs. 4 and 6 is 100 mm. 
on the side of arrow 46 and 175 mm. on the side 
of arrow 47. If the hinge centres were made to 
extend on the centre plane of the elements, the 
maximum angles of rotation of the elements 
would obviously be the same in either direction, 
but the minimum radius of curvature achievable 
Would necessarily be greater than the Smaller 
one of the two above indicated values. Thus 
with the same dimensions as above, the said radi 
us would be 130 mm. . - 
The above discussion will show how the posi 

tion of the centres of the hinges may be geomet 
rically predetermined on the elements in order 
to provide a desired radius of curvature towards 
each side of the door. 
The sliding door construction described pos 

sesses excellent characteristics of strength and 
air-tightness, owing to the rigidity of its com 
ponent parts. Each box-shaped element may, 
moreover, be filled with a suitable insulating, 
fire-proofing, or other material. A further ad 
vantage of this construction is that the door is 
easily manufactured without requiring special 
tooling, its component elements being readily 
producible with the usual machinery found in 
metal sheet-forming and lock-Smiths' shops, 
Moreover, the said components are interchange 
able among sliding doors of a given common 
height dimension, a considerable advantage in 
quantity production, as well as for maintenance 
and repair. Besides, the fact that the strips 
are identical, at least as far as the intermediate 
strips are concerned, makes for great facility in 
supply both for stock and for production, thus 
greatly reducing the cost price. 
In the modified constrduction shown in Figs. 8 

to 10, means are further provided to prevent the 
users' fingers from being accidentally caught in 
between adjacent interpivoted elements. 
In one exemplary embodiment of an improved 

sliding door according to this modification of the 
invention, illustrated in Figs. 8 to 10, the door 
is made up of two sets of panels P1, P2 in alter 
nating relationship, only three of which are 
shown in Fig. 9. Each panel P2 consists of a 
plate 5 which may be e. g. a stamped metal 
sheet or a strip of wood. The plate 5 is formed 
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Or provided at each end with an arcuate flange 
52 preferably metalic. A further plate 53 Se 
Cured in parallel spaced relation to the plate 5 
defines a box-like Structure thereWith and is 
formed with end flanges bent in Wards in the 
shape of a concave or reentrant curve 54 fol 
lowed by a flat portion 55 followed in turn by a 
flange 56 bent outwards at right angles there 
from and secured as by welding or riveting to 
the plate 5. 
The complementary panel P1 comprises a plate 

57, such as a metal stamping, Strip of Wood, Or 
the like, provided at each end with a conveX 
arcuate flange 53 greater in angular extent than 
the portion 52, and a further and similar plate 53 
is secured in parallel spaced relationship With 
the plate 57 to provide a box-shaped Structure 
therewith. 
The above-described panels P1 and F2 are in 

terpivoted in a manner generally similar to that 
described in connection with the previous en 
bodiments of the invention shown in Figs. 1 to 7, 
through the medium of hinge assemblies illus 
trated in detail in Fig. 8. In the Construction 
shown in that, figure, the pivotal connection is 
provided by means of an upper Supporting or 
carrier hinge structure A, an intermediate hinge 
structure B and a lower, guiding, hinge struc 
ture C. 
The upper, carrier fange A (Fig. 10) com 

prises a rolled sheet or strip 59 secured to the 
plate 5, a pivot pin 6 inserted thereinto, and 
a bushing 6 Secured by a screw 62 to the strip 
63 of the complementary panel 5. The pivot 6 
carries a supporting bracket 64 for a roller 65 
running on a rail 66. The pin is retained in 
position by a ring 62 pinned thereon. With an 
interposed ball-thrust bearing 68. 
The panel P1 is Suspended from the rail 66 

by a pair of carrier hinge structures similar to 
that just described, while the panels P2 are Sup 
ported on the bushings 6. The female part of 
the intermediate hinge B comprises a rolled Strip 
69 rigidly assembled to the complementary sheet 
5. 
The lowermost, guiding, hinge C comprises a 

pin formed at its lower end with a guide 
roller engaging a runway 72. 

It will be noted that the supporting bracket of 
the carrier roller is rotatable with respect to the 
uppermost hinge assembly to enable the requisite 
pivoting and sliding movements in curves. 
The operation of this sliding-door construc 

tion is similar to that previously described in 
connection with Figs. 1 to 7. However, during 
Such operation, the flanges of the Overlapping 
elements remain Substantially Spaced by a Con 
stant distance, thus averting any danger Of 
pinching one's fingers and Similar mishapS. 
Moreover, the arrangement used for suspending 
the panels P1 including the carrier hingeSA with 
the panels P2 provided with pivotal means such 
as the bushings 6, which are Supported rather 
than Supporting elements, is advantageous in 
that any vertical play and/or excess thickness 
in the pivotal connections which may in some 
cases occur, Will not be cumulative. 
In a somewhat modified Construction of the 

sliding door (Fig. 11) each panel P3 is identical 
With the adjacent panels, and acts as a Support 
ing element on One side and a supported element 
On the other. 
Such panel is made from a metal strip 73 haW 

ing the configuration shown with an arcuate end 
flange T4 and a further strip 75 parallel Spaced 
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6 
from the first and differing therefrom only in 
the greater extent of its arcuate end flange 76. 
One (e. g. the right) edge of panel P3 is rigid 

With a rolled socket member 59 receiving the 
pivot pin 68, while its other or left edge remov 
ably carries a bearing 6 inserted, prior to assem 
bly, Over the pin 6 of the adjacent panel. 

It will be understood that the invention is in 
no Way restricted to the details of embodiment 
illustrated and described, but extends its scope 
to cover any operative modifications in the vari 
Olls constituent parts thereof. Thus, in particu 
lar the parles may be made from any suitable 
materials; the sliding door may be mounted for 
horizontal, vertical, or any desired angular dis 
placement. Other modifications will appear to 
those familiar with the art within the scope of 
the ensuing claims. 
What We claim is: 
1. In a sliding door for use with a pair of par 

allel Spaced guide-ways arcuate over at least part 
Of their length, a plurality of like panels extend 
ing between Said guide-ways, guide means carried 
by at least One end of at least some of said panels 
adapted to cooperate with at least one of said 
guide-Ways, each of said panels comprising two 
Spaced parallel faces and edge portions connect 
ing Said faces, hinge means including cooperat 
ing hinge members respectively carried by adja 
cent panels and pivotally interconnecting said 
panels in edge-to-edge relationship, said hinge 
means being disposed between the planes of oppo 
Site faces of the respective panels, a lateral ex 
tension on One face of each of said panels form 
ing a Snooth Continuation of said face, a similar 
but Oppositely directed lateral extension on the 
Opposite face of the adjacent panel defining With 
the first mentioned extension and the corre 
SpOnding edges of Said panels a recess extending 
throughout the height of the panels, said hinge 
means being confined within said recesses, said 
extensions having cooperating inwardly bent end 
portions extending into said recesses to prevent 
Opening of Said recesses and exposure of said 
hinge means during articulation of said panel 
Structures as Said sliding door is moved along 
Said guide-ways. 

2. The sliding door of claim 1 wherein the 
axis of Said hinge means is positioned substan 
tially mid-way between the inner faces of said 
lateral extensions of two adjacent panels. 

3. The sliding door of claim 1 wherein said 
inWardly bent end portions of said lateral exten 
Sions of Said panels have an arcuate shape co 
axial With Said adjacent hinge means. 

4. The sliding door of claim 1 wherein said 
edges of Said panels are at least partially in the 
form of a portion of a cylinder co-axial with 
Said adjacent hinge means. 
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