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1

This invention relates to a mechanism for
operating a member which is mounted to move
from one position to another position and back
to its first position. For the purpose of illustrat-
ing one application of the invention, it is illus-
trated as applied to the operation of a closure for
an opening, for example, a closure consisting of
one or more members, referred to herein as a door
or doors. The invention lends itself for applica-
tion for various types of doors, namely, a verti-
cally slidable door, a vertically slidable door con-
sisting of connected together sections, a single or
double horizontally slidable doors or a single or
double swingable doors.

The mechanism includes a trolley connected to
the door or doors and a flexible member having
runs which are driven in one direction to effect
movement of the door or doors to open position
and in the opposite direction to close the door or
doors. The mechanism also includes a fiexible
member connected to the door or doors, a motor
and a combined power transmitting element and
drum on which the runs of the flexible member
simultaneously wind and unwind to effect move-
ment of the door or doors in either direction.
The mechanism also includes a track supported
trolley connected to the door or doors, a flexible
member, a motor and a drum-like member incor-
porated between the runs of the flexible member
and the motor and drivingly connected to the
latter and operating to take up and pay out the
respective runs of the flexible member, the mem-
ber being automatically moved axially relative.to
the motor and flexible member runs in either
direction in coordinated relation to its rotative
movement, whereby the runs of the flexible mem-
ber are maintained in position to exert pull in a
predetermined plane.

One object of the invention is to provide an
improved operating mechanism applicable for
connection to various types of slidable and hinge
mounted doors. )

Another object of the invention is to provide
an improved mechanism for operating a movable
" member consisting of a simplified assembly in-
cluding a motor and driving or operating means,
adapted to be readily mounted in position and
connected to the member with minimum labor
and expense.

Another object of the invention is to provide in :

a power operated mechanism for moving a mem-
ber to and from a predetermined position, an
improved operating means between the motor and
the connection with the member, consisting of
a flexible member having runs one of which is
connected to the member and a rotatable element
between the runs of the flexible member and the
motor, drivingly connected to the latter, and
arranged to take up and pay out the flexible
member, when the element is driven in either
direction.
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Another object of .the invention is to provide
in a motor operated mechanism for moving .
door or doors to open and closed positions, an
improved operating means between the motor
and the-connection with. the door or doors, con-
sisting of a flexible member connected to the door
or doors, and an . elongated element rotatable
about and movable on an axis at right angles. to
the motor shaft, the element consisting of a drum
on which the runs of the flexible member wind
and unwind and having peripheral gear elements
in mesh with complementary gear exements on
the motor shaft.

Another object of the invention is to prov1de
in a motor operated mechanism for moving a
door or doors to open and closed positions, an
improved operating means consisting of ecircuit
control devices for the motor, a flexible member,
having a connection with the door or doors and
a rotatable member on which the runs. of the
flexible member wind and unwind, disposed; at
right angles to and driven by the shaft of the
motor, the rotatable member being provided
axially with a nut engaging a screw, whereby the
rotatable member, when driven, moves endW1se to
operate said control devices.

Another object of the invention is to provide
in a motor operated mechanism for.moving a
door or doors to open and closed positions, an
improved operating means between the motor
and door or doors and having a_ track supported
trolley connected to the door or doors, a flexible
member and a power member on which the runs
of the flexible member wind and unwind, rotat-
able on an axis at right angles to the motor shaft
and having driving connection with the latier,
said power member being mounted to float end-
wise during rotation while maintaining driving
connection with the motor shaft to effect spirally
related convolutions of the flexible member on
the power member as either run of the ﬂex1b1e
member winds on the latter.

Another object of the invention. is to prov1de
an improved means of simplified construction in-
cluding & driven drum on which the end portions
of a flexible member simultaneously wind and
unwind, the direction of rotation of the drum be-
ing reversible to effect the operation of. a mov-
able member to and from a predetermined posi-‘
tion.

A further obJect of the invention is to p10v1de
an improved drive mechanism for the runs of
a flexible member having a rotatable diual func-
tional device provided with power transmitting
elements in mesh with complementary elements
on the motor shaft and peripheral guide. ele-
ments for the runs of the flexible member when
each run winds on the device.

A still further object of the 1nvent1on is to
provide an improved motor driven mechanism for
the runs of a flexible member consisting of a



- feed screw, a nut engaging the screw and provid-
ed with an -outer- wall having-helically :shaped
elements pproviding a worm gear in mesh with

a worm on the shaft of the motor, each helical-

ly shaped element being formed with side by

side ‘transverse recesses related to the recesses
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means for supporting the various parts (except
the manually eperated-swifch)- for .operating- a
Hoor -or doers. Jn the arrangement shown, re-

- ferring par ticularly to Figs. 1 to 25, inclusive, the

o

-means i consist of a casting fa and a channel

] member 1B rigidly secured at its inner end to the

of adjoining -elements, to provide seats: for the -

convolutions of the flexible. member, ‘the -driv~ -
ing-of said nut by the motor serving -to -feed the

nut endwise of the screw to maintain the seats
in winding and unwinding relation -to-{the runs
as the latter wmd on and off of the. annulal
wall.

.Other obJects of the. invention will be appar-‘
“ent to. those-skilled in-the art to which-my in-

vention  relates from. the following description
taken -in - connection -with ‘the accompanymrr
drawmgs ‘wherein

- Figilis a fragmentary sectlonal viewof a house

or.garage showing a mechanism embodying my <

invention installed ‘therein and connected to a
vertically -slidsble door cons1stmg of connected
together panels;
“Fig."2is a section on-the 11ne 2——2 of Fig. 1;
"Fig. 3 'is.a section on-the line 3—3 of .Figs. 1
and 2;
.Pig. 4isa fragmentary section on the line 4—4
of Fig. 3, enlarged; Lo
" Fig. 5is a bottom plan view of the parts shown
in’ Flg 4;
‘Fig. 67is a fragmentary bottom plan view of
.- parts.shown in Fig. 4, partly in section on theline
6—b6.thereof; -~ -
Fig. T- 1s 2 fracmentary section on theline 7—7
of Fig.'5; -
Fig.8is-a sectmn on the line 8—8 of Figs. D
-and9; -
Fig.:9ds a section on the line. 99 of Fl{:, .8;
“'Fig. 10 is a fragmentary view partly in section

(enlarged) on the line 18—10 of Figs. 5.and 11; -

‘Fig. 11.is a section on the line f1=I I .of Fig. 10;

Fig. 12.is a fragmentary hottom plan view.of
partsshown in Figs. 1, 3 and 13;

Fig. 13 is_a fragmentary section on.the lme
13—13.0f Fig. 14;
* Figs. 14 and 15 are sections on the.lines 1§—i4
and 15—185, respectively, of Fig..13; :

.Fig. 16 1s an elevational view on the line i5—16
of ‘Hig. 13,
- ‘Fig, 17 is a plan view showing the mechanism

connected to a horizontally slidable: door;
“Pig, 18 is.a fragmentary view.on the line 48| 8
- of Fig, 17;
. Fig. 18a is.a fragmentary view of parts shown
in ‘Figs. 17 and 18, portions being broken away;

Fig. 19.is a plan view..similar to.Fig. 17 but
showing the mechanism :connected to two hori-
zontally slidable doors;

‘Fig.-20 is a fragmentary view on the line- 20.—290
of Fig.19;

Fig. 21 is a bottom plan view on the: hne 21 ——2I
of ‘Fig. 22, showing the mechanism connected to
doors mounted to swing outwardly;

Fig.. 22 is a sn:le elevation of parts. shown in F1g :

21; -

Figs. 23 and 24 are views similar to Figs. 21 and
22, respectively, but wheérein the doors swmg in-
wardly;

Fig. 25is a diagram of the motor circuit;

“Fig.26.is a view similar to Flg 4but embodymIT
a modification;

Fig. 27 is a bottom .plan view of parts shown 1n :

- Fig. 265 and. .
"Fig. 28 is. a section.on the line 28-——28 of Fig. 2’7
-In-the drawings, | indicates as an entirety

casting ta. ‘This arrangement provides for a

‘unitary-assembly of the driving and operating
-means, e -that shipment of the complete mech-

anism and mounting  thereof on the ceiling A,
rafters -or- other :overhead members, within a
building,.are facilitated.

The casting la is shaped to form a body 2 hav~
ing oppositely -extending wings 2¢, 2b, and oppo-

5 sitely extending supporting arms 2¢, 24, disposed

at right angles to the wings: 2a, 2b. The inner
sides of the ‘wings “2a, 20, adjacent their outer
ends, are. provided with. brackets “2e, ‘which ‘ter-
minate in hollow ‘bosses 2¢’.. 'The bosses 2¢’ ac-
commodate suitable bholts or screws 38 to. secure
the-.casting o the ceiling A. The arm2d’is pro-

~ vided with a- vertical wall 4 having an extension

¢ on. its outer.side. "The extension 4a teélescopes
into-the inner end of the channel .member {b.to
form a spacer between its side walls 8, so thatby
means.of a plurality.of belts 4¢’ the ¢channel mem-
ber 1b is rigidly secured to the.arm2d of the cast-
ing la.. The other arm 2¢, which is-preferably
alined with the.arm:2d, prov;des .2 base to which
a suitable metor 6 is rigidly secured by bolts Ba.

The-outer end .of the channel-member {b.is.con-.
nected. to the ceiling A by .the following . instru-

_ mentalities .(particular reference.bging made. to

60

65

-9,

70

_ pose later-apparent.

Figs. 12, 13, ¥4, 15 and.16).. T_indicates a-cup-~
shaped member-telescoped within .the outer end
of the channel member-1b. -The member. T is.of .
a.size to closely fit the inner walls-of the.channel
member -1 b, to prevent.distortion thereof and to -
enable its side walls 5 to be rigidly secured-to the
cup-shaped member: T by suitable devices,.such-as
bolts-8. The -bottom: wall ‘of -the member T-is
provided with -a -rim 8; -which engages the -end
wall of the member-ib,.and a-boss: 92 on its outer
face. - A-cap screw 49, which-extends through-an

5 opening ‘formed :in -one end portion of:an angle

t1,zis threaded into-an. opening formed .in the
boss . 8a and bottom wall of the:member T torigidly
secure the .angle i to the latter. "The opposite
end portion of the-angle 11 is secured to the ceil-
ing A by a bolt or secrew (2, and co-operates with
the brackets 2¢ and serews & to mount the unitary
assembly on the ceiling A. :

The -channél member b conszsts of a-top wall
5a- and-side ‘walls-5 (already referred to) having
inturned bottom walls 5b terminating in upward-
ly extending flanges 5" (see Figs. 14 and 15),
which are spacedly related to form- an opening
extendmg Jongitudinally of the channel member -
1b, preferably from end to end thereof, for a pur-
"The walls 5, 5a, 8D, form a
track-way or guide for-a trolley 13. The trolley -
{3 consists of an elongated member, preferably
formed of wood, the bottom -wall of the trolley
being formed with recesses 3¢ extending from
end to end thereof, to accommodate the flanges -
If desired, rollers mounted in the 'bottom
wall of the trolley may be employed to_reduce
friction between the trolley.and walls of the guide
1. The trolley 13..is .connected by .a linkage,
indicated as an entirety at 14, to a door 15.in
the.manner later set forth, the door.in the form
of construction being described consisting of a
series of hingedly connected sections 15a slidably
mounted in spaced, parallelly related channels
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150 preferably similarly to that shown in my Let-
ters Patent No. 1,954,825, dated April 17, 1934, for
movement endwise of the channels. The track-
way Ib may be of any desired length dependent
upon the length of movement of the door or doors
to and from their open position. By preference,
the trackway b is of sufficient length to accom-
modate -a trolley employed for operating doors
for various sizes of openings, but may be of a
lesser length, when found desirable, dependent
on the travel of the door to be operated, As
shown, the trolley 13 is operated endwise of the
trackway b by a flexible member 6, preferably
a wire cable or rope, the trolley being anchored
to the cable 16, as later set forth, and the latter
being operated in one direction to effect move-
ment of trolley i3 in a direction to open the door
15 and in the opposite direction to close the door
15. In employing this form of reciprocating
means to open and close the door or doors, the
trolley 13 is preferably elongated to insure a large
sliding area between it and the walls of the track-
way or guide {b to reduce or eliminate danger of
vibrations being set up in the cable 16 and affect-
ing the movement of the adjacent door. The
cable 16 is reeved around a pulley IT mounted
at the outer end of the trackway Ib to provide
two parallelly related runs 1§a, 16, disposed ad-
jacent to the trackway or guide ib and extend-

ing toward the casting ig, the end portions of the '

cable 16 being arranged to simultaneously wind
on and off a rotatable and endwise movable mem-
ber, indicated as an entirety at {8, the member,

by preference, being positively moved endwise

during its rotation, as later set forth.

In the arrangement being described, the door
opening B is provided with a single door, so that
an operating connection is provided between one
of the runs of the cabie 18 and the door, but as
later set forth, in some installations employing
two doors, it may be desirable to connect each
run of the cable to one of the doors.

The anchor between one run of the cable 16
(run 16b) and the trolley {3 preferably consists
of a U-member 19 the bottom wall of which is
secured to the bottom of the trolley 13 by a pair
of bolts 18a. 'The bolts i8¢ extend through the
trolley, the heads of the bolts engaging a plate
19D seated in a recess [3a’ formed in the upper
side of the trolley 13 (see Fig. 13). The end
portions of the legs of the U-member (8 are
formed with alined openings to receive and sup-
port the opposite ends of a pivot 19’, to which
the adjacent end of the linkage 14 is connected,
as shown in Figs. 1 and 2. As shown in the Figs.
12 and 14, the runs (6a, i6b, are disposed at op-
posite sides of the U-member 19, so that either
run may be connected thereto, this connection
consisting of a plate 20 one end portion of which
engages the run (6a, whereas its other end por-
tion is bent inwardly and engages the adjacent
U-member leg, so that by means of one or more
serews 20 extending through openings in the in-
termediate portion of the plate 28 and threaded
into the adjacent U-member leg, the adjacent
cable run is secured to the latter.

The linkage {4 preferably consists of a rod i4da,
provided with a connector 14D at each end, the
connector at the inner end of the rod I4a being
connected to the pivot 18’ and the connector 14b
at the outer end of the rod being connected to
a pin-mounted in a U-member 21 fixed to the
upper end door panel or section I5a¢ of the door
intermediate its ends, as shown in Fig. 3. _

Where the door 15 consists of a series of panels
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6

or sections 15a, as shown in Figs. 1, 2 and 3, the
trackway 1D extends at right angles to the plane
of the opening or doorway B and is disposed mid-
way between and parallel to the guides for the
door panels, as shown in Fig. 3.

The pulley {7 is mounted on a shaft 1Ta sup-
ported on a bracket 1T which is suitably fixed
to the plate 8 adjacent its lower end. The shaft
iTa preferably consists of a bolt extending
through'an elongated opening {18’ formed in the
bracket 17b. The outer portion of the bolt shank
is reduced to form a shoulder arranged to engage
the bottom wall of the bracket when the nut (Te
Is tightened in position. As shown, the open-
ing 1Tb’ is elongated along an axis co-incident
with the axis of the trackway or guide b, so that
hy loosening the nut 17e, the bolt [Ta can be ad-
justed to take up slack in the cable runs I6a, 165.

By preference, I provide a plate 22 movably
supported between the hub of the pulley 1T and
bracket 110, the plate being formed. with an
opening through which the bolt 17¢ extends.
The plate 22 extends outwardly beyond ‘the
bracket 17b and is bent upwardly to form a flange
22¢, which mounts a screw 23. * As shown in Fig.
13, the screw 23 may be operated to engage the
outer end of the bracket 171b, so that.if the nut
$Tc is loosened and the screw 23 is turned to
apply pressure on the bracket {1b, the flange
22¢ will operate as a nut and operate through
the plate 22 to adjust the bolt i1a outwardly,
whereby the cable run {6a, 160 will be tensioned
between the pulley 17 and the member (8.

The member {8 is mounted on a shaft 24 ex-
tending at right angles to and laterally to either
side of the trackway. The opposite ends of the
shaft 24 are mounted in suitable bearings 2z pro-
vided on the end walls 2z’ for the wings 2a, 2b
(one bearing only being shown in Fig. 10), whetre-
by the shaft may be oscillated an angular dis-
tance for a purpose later set forth.

In the form of construction shown, the shaft
24 is provided bhetween the end walls 2z’ with
screw threads 24a and the inner wall of the hub
I8¢ of the member {8 is provided with screw
threads, as shown in Fig. 6, the hub serving as a
nut; so that when the member {8 is rotated it is
positively moved endwise for purposes later set
forth. The annular wall 18b of the member {8 is
elongated axially and its outer surface is provided
circumferentially with power transmitting ele-
ments [8c extending from end to end of the wall
18D (see Fig. B). The power transmitting ele-
ments are preferably of helical form, thereby
constituting a worm gear. As shown in Figs. 5
and 7, the power transmitting elements 18¢ have
meshing relation with a worm 25 fixed to the
shaft 28a of the motor 6. Also, as shown in Figs,
5 and 7, the face or land of each of the power
transmitting elements i8¢ throughout its length
is provided with a plurality of recesses 18d, pref-
erably of curvilinear shape in cross section . cor-
responding to the diameter of the cable or rope
16. As shown in Fig. 5, the axes of the recesses
18d in each element I8¢ are disposed at an angle
to an imaginary plane extending at an angle to
the axis of the member 8, so that the respective
recesses {8d in each element 8¢ form with cor-
responding recesses 18d, in adjoining elements
18¢, throughout the circumference of the wall 18b,
a series of helically disposed seats, for the wire
rope runs, as either thereof winds on the mem-
ber (8 during rotation of the latter in either di-
rection. The pitch of the helically related seats
18d corresponds to the hand and pitch of the
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" gerew threadsr24a on the shaft.24, so that in-each
revolution of the member 18 it-is moved-endwise,
according 'to: the direction .of -its rotation, one
pitch. . As. g result-of -this endwise -movement,
when the member {8 is being rotated, one run of

- the flexible member. £§ is winding on the member

t8:and the other run thereof is unwinding from
the :member -8, but- as the latter: simultaneously
- moves-endwise at a.right.angle to the runs. in
cosordinated relation to-its rate of-angular or.ro-
tative movement, the runs:remain in parallel re-
Jationto:the trackway and move rectilineally to

avoid-side or lateral pull-on the trolley during

movement thereof éndwise of the-trackway:{b in
either direction.

‘The reason for-the threaded shaft and the heli-
¢al groove, -also ‘the-necessity of them being the
same-piteh and hand, isithis; if ‘the. member {8
did:not:travel-endwise while the cable was wind-

ing on and off 4he member, the cakle runs would
travel sidewise; but because the member 18 travels
sidewise as fast as<the number of the convolu-
tions'of the.cahle runs increase and decrease side-
wiseand in the opposite direction, the cable runs
remain -in - fixed: positions relative to the track-
way-abt_all times, regardless of which way the
nmemaber may-be:rotated. This fixed position .of
the.cable runs relative to the trackway is neces-
“sary.in order that the cable runs, which travel
along the bottom side of the trackway, may al-
- ways-be in alignment-with the latter; as the func-
tion:of the cable -is to pull the trolley along the
track and it-is not desirable that the cable should
puil:sidewise ‘on the trolley, as this would set. up
excessive friction.

Thisform of - drive ‘mechanism -hetween th—:
metor shaft-and-the cable runs is advantageous
since the worm 125 in rotating the member {8 in
either:direction does not make contact with any
point or spot on the power transmitting elements
or helical teeth 8¢ of the member 48 bui once.
"FThus, the wear on the teeth 8¢ is reduced to a

- minimum, because the wear is-distributed. over a
Jarge amount of surfacs, the same as though the
gear were large in dlametel and had. a largu
number-of teeth:

' In'the mechanism heretofore bmlt and operat-

ed by me, the member (8§ is provided with 21

- teeth 18c and makes 18 revolutions in-each com-

“plete-operation in-either direction, the equivalent !

~of @ gear:having 378 teeth; or in other-words, the

member {8 hercin will have g life 18 times longer-

than: an-ordinary-worm gear having. the same
number of teeth. :
As showa .in- Fig, 5, the end portions of the
runs 46, i5b, are wound on the opposite -end
portions -of the member 18 and the worm 25-en-
gages the:teeth (8¢ in the space between these
wound-portions. of the runs {8¢, {6b. However,
from:-the foregoing description it is to be noted
Fhat in‘rotating the member 18 in either-direc-
tion, witereby one run winds cn the member:and
the-other - run unwinds therefrom, it moves-end-
wise-in each revolution 2 distance egual to the
‘widgth -of a: convelution of each Tun, so that-while
- the mumber of ~convolutions of one run are ins
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_creasing-on one-end portion of the member48;an "

- equal-number: of convelutions of .the other run

is.decreasing -on the other .end portion of .the "

member, the result being that :the width -of the

space: betv*een ‘the run convolutions remains’ the
ssme:and the worm 25 has continuous driving re-
lation with the teeth 18¢ in-this.space.

-;As shown in Pig. 4, the run _i6a of the. rope

18 leads to and- from,the lower side of the mem-~

70°

18

“ball -32.

28,

ber 18,  whereas the other run 16b leads to and
from “the upper portion of the member 18, To
support the run-16b below and in operative rela-
tion to the trackway Ib, I provide a pulley:26-in
alinement. with the run-{6b, the shaft.26a -for
the  pulley:-being mounted in'a boss 27-integrally
connected to the:arm.2d between the: member
{8-and the inner end of-the the trackway Ib.
Suitable limit mechanism may be provided for

stopping the motor 6 when the door approaches

or reaches its open:pesition- and.its clesed posi~
tion; such: mechanism preferably being-construct-
ed. to reverse -the direction -of rotation of -the
motoer,-so that:a simplified switch for the mefor
cireuit.may .be-employed. -~One:form:-of Hmit
meehanism. is shown in Figs. 6, 10, 11.and-25.

In -this form of construction the shaft 24 is
arranged-to oscillate and .also -moverendwise in
the:bearings 2z for-a purpose later-set forth. Re-

ferring to these views, the shaft :24.is exiended

beyond-its-bearing 2z on the end wall-2z* for:the
wing 2b, for a purpose later apparent. 28.indi-
cates an:arm having a hub suitably keyed:to.the
shaft. 24 - inwardly of the -end. wall 2z’ for the
wing 2b. -29 indicates-a separate arm-somewhat
longer than the arm 28 and having a hub:29%a
free to. rotate on-the. shaft:24. -As.shown in-Fig.
10, the arm 28 is mounted- Jbetween: the..arm 28
and the.adjacent end .wall.2z’-and. its - hub.28%a
is suitably connected: to the. inner end of a.sleeve
35 extending oubtwardly -and . surrounding the
shaft between it-and the adjacent.bearing.2z to
operate a. switch mechanism. indicated. as.an en-
tirety at-8i. The outer end of the shaft.24 has
fixed to it .a disk.24b. engaged by the outer-end
of the sleeve 20; as the sleeve 38 and the hub.28¢
of the arm .28 have a combined length egual to

the space between the hub.of the arm 28.and
disk 28b, it will be observed that the. shaft 264 -
and sleeve will move endwise as a. unit, but such

movement.in either direction is yieldably. resisted
by means of a spring biased _ball -32 normally
seated in an annular substantially V-shaped re-
cess.32a formed in the outer surface of the sleeve
20, -but permits- the shaft-24 to move endwise, as
later set forth. As shown-in Fig. 10, the spring
32q’ for biasing the ball is mouated in an inward-
1y radially- extending opening 32b formed. in the
adjacent end wall 22’ and bearing 2z and-its .
cuter end is-engaged by a screw 33 (engaging

an inner threaded portion of the opening-32b),
whereby the tension of -the spring may. ke -ad-
justed to increase or decrease the pressure en the
-The screw. 33 is locked by -an outer
screw.33¢ threaded into the outer portion of .the
opening-32b. The shaft 24 is oscillated in-the
manner later set forth. The movement of the
arm 29 is limifed in either direction by lugs-2¢’
(Figs. 6 and 10) spaced approximately. 45 de-
grees and-formed integrally -on the-inner wall.of
the wing 2b and yieldably locked in-each pesi-
tion. by spring operated latch. means; shown. in
Figs. 8 -and.9. The latch means consist of -the
following: 34 indicates inwardly extendinglatch
elements mounted -on the wing 2b:between the
limiting lugs 2¢’ -and .in--alignment with ~the
path of movement. of -the off-set 28z on. the arm
Each element 34: preferably consists -of a
threaded member endwise-adjustably mounted.in -
a screw threaded opening formed in the wing-2b,
the-axis -of the opening being disposed radially
of .the shaft 24. The inner end of each-element
34.is arranged to be engaged by a-spring operated
ball 34c mounted in a recess formed in the end
of the -arm 29, whereby the arm-29 is yieldably
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locked in either position by the adjacent element
34; the ball 34 being arranged to yield against
the tension of its operating spring, when pres-
sure or- tension exerted on the arm in a direc-
tion to move it to its other position ‘is sufficient
to overcome that applied to the ball 34«a, so that
the arm 29 may be moved to its other position
and yieldably locked by the other latch element
34. As will be observed, when the arm 29 is'moved
from either position to the other position the ball
34a rides the adjacent element 34 so as to engage
its outer side.

The arms 28, 29, are connected together by -a
spring 35 having intermediate its end portions
35a, 35a’, loops 35b which surround one or both
_ hubs of the arms 28, 2. The terminating end

portions 35a, 352’ of the loops extend outwardly
and are bent laterally 'in. opposite directions,
one relative to the other, so as to respectively
engage the opposite outer sides of off-sets 28z,
28z, provided on the opposed faces of the arms
28, 29, respectively, adjacent their outer ends.
Thus, the arms 28, 29, are connected together in
side by side relation, but when the arm 28 is op-
erated in either direction, due to the rotative
movement of the shaft, the end portion 35a¢ of
the spring 35 moves with the arm and establishes
a tension on the other end portion 35a’: and
when the tension between the spring arms 35q,
35a’, is sufficient to overcome that on the hall 34a,
the arm 29 is released from the adjacent element
34 and moves to its other position with a snan
action.

The means for oscillating the shaft 24 to effect
movement of the arm 28 in either direction con-
sist of the following: 3%, 38a, indicate collars ad-
justably fixed to the shaft 24 inwardly of the arm
28 and the end wall 2z’ for the wing :2a. The
collars: 36, 36a, are preferably internally threaded
and mesh with the screw threads 24¢, so that ro-
tation of each collar will effect its adjustment
longitudinally of the shaft 24. However, the in-
ner diameter of each collar 36, 36a, may be of a
size.to slidably fit the screw threads 24a to: per-
mit its adjustment longitudinally of the shaft 24.
Each collar 36, 36¢, is preferably of the split type
and clamped to the screw threads by a bolt 36b.
The inner faces of the collars are provided with
shoulders &8¢, 36¢’, respectively. As the collars
36, 38a, are independently. adjustable longitudi-
nally and rotatively of the shaft 24, the shoulder
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shaft 24 in one direction, it rotates the latter in
one direction and when the member 18 reaches
the end of its endwise movement in the other di-
rection it rotates the shaft 24 in the opposite di-
rection and (b) such rotation of the shaft in
either direction serves to operate the arms 28,
29, as already set forth.

-The switch mechanism 31 consists of the fol-
lowing: 3la indicates a disk formed of fiber the
marginal portion of which is formed with sub-
stantially uniformly spaced recesses 31b, the lat~
ter forming lands 3fc therebetween disposed in
a plane between sets of electrical contacts. The
disk 3{a is formed axially with a non-circular
opening -the wall of which slidably fits a comple-
mentary shaped portion on the outer end of the
sleeve 30, whereby the disk rotates with the latter
wher the arm 29 is operated in either direction as
already set forth. When the disk 31a is in either
rotated position, the opposite sides of the lands
31c are disposed between the contacts of one cir~
cuit, so-that the disk is held against movement
with the sleeve 38 and shaft 24 when the latter
is moved endwise, as later set forth.

The switch mechanism serves to close the cir-
cuit to the motor to rotate the motor shaft 25a;
the rotative movement of the disk 31z with the
sleeve serving to open the motor circuit and re-
verse its connections to the motor at-the end of
the movement of the door in eithér-direction.

The circuit 31z for the motor 6 is shown as pro-

" vided- with-a -three-way switeh 3le and a four-
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on each collar may be set to stop the motor at a -

predetermined position of the door. As shown in
Fig. 6, each end of the nut 18a is provided with
a tooth 18x arranged to. engage the adjacent
shoulder (38c. or 886c¢’), when the member {8
moves endwise, as already set forth, and effect
rotative movement of the shaft 24, whereby the
arms 28, 29, are operated as above described and
the latter arm, through the sleeve 30 operates the
switch mechanism 31 to stop the motor 6 and re-
verse -the circuit connections therefor, so that
upon closing of the circuit to operate the door:in
the opposite direction, the direction of rotation
and endwise movement of ‘the member 8 W111 .be
reversed.

Ag will be obsel ved, the collars 38, 36a, are
spacedly fixed to the shaft 24 so that the shoulder
on one collar is engaged by the tooth 18z on the
adjacent end of the nut 18a when the door moves
to its open position and the shoulder on the other
collar is engaged by the tooth 18z on the adjacent
end of the nut 18z when the door moves to its
closed position. Accordingly, (a) when the mem-
ber 48 reaches the end of its travel endwise of the
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way switch 31e” 50 that the circuit may be closed
at more than one control station. The switch.
mechanism (see Figs.: 10 and-11) is provided with
pairs of contacts, edch pair being connected to a
lead, as shown in Fig. 10, but to facilitate the
illustration only one contact of each pair -is
shown. When the disk 315 is moved to-one-posi-
tion the-contacts of certain pairs are disengaged
and-the contacts of the other pairs are in engage-
ment, whereas in the other position of the disk
317 the contacts of the other pairs are engaged
and the contacts of the first pairs are disengaged,

the movement of the disk in either direction serv-
ing--to open the motor circuit and reverse the
connections thereof to the motor 6, so that-in-a:
succeeding operation of the switch the direction:
of rotation of the motor shaft is reversed: - .- .

The motor circuit 31z may be traced as follows:
starting with lead 3!a, from source’ of -current,
and supposing- the three-way and the four-way
switches-to be_in the position indicated by the
dotted lines, the current passes from the terminal
St-to ‘terminal S? through -the three-way switch
to lead 31b-and then to terminal S¢ of the four-
way switch.”: From terminal St to terminal. S8
through the four-way switch to lead 3lc; thence
along lead 3lc to terminal C? of the motor switch-
31’. The motor switch 31’ is provided with ter-
minals M!; C! and C? constituting a mechanical
operated three-way. switch which in co-operation
with - the-manually operated switches above -re-
ferred to, controls-the starting and stopping of
the motor. The manually operated switches-start
the motor while the mechanically- operated three-
way switch stops-the motor.

In the position of the switch shown in F1g 11
terminal C2 is-in contact with terminal -MZ,- so
that the current passes through ‘these termmals
to lead 31d.  Lead 31d divides, ‘one part is con--
nected to terminal W2 at one end of the running
winding of motor 6, whereas another part of lead
3id is connected to terminal -M3 on: the motor-
switch and a third part is connected to terminal
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. M2 on the. motor switch. - The part of the current

- reaching: terminal- W2 on the motor,
‘ through the running -winding, in the direction

~ | of the-arrow r, to terminal- W1, then through lead

" 317 back to the source of current, thus energizing
the running winding of the motor.

passes .

Part of the |

i eurrent from lead 31d passes through terminal’ -

M2 -to. terminal M¢, (they being connected to-
| gether as shown in Fig, 11)- then through lead
3lg to:términal W3-at one end of the starting
" winding of the motor. From terminal W3 the
current passes through the starting winding, in
! the d1rect1on of-the arrow, to terminal W*, then
through the. centrifugal cutoutl switch-w to ter-
 minal. W®. ‘The current passing through the re-

it
St

- spective windings, in the directions indicated by
the arrows z, &', determines the direction in which -

- the motor- w1ll rotate. - From - terminal Wb the
~current will flow-through lead 317 to terminal M5

on, the: motor. switch. - Terminal -M® being con- 5

" nected to terminal L, as shown in Fig. 11, current
| will flow.to through the contacts and ‘to-lead 31
. and back- to- the: source: of current thus com-
- pleting the circuit. =

As .will be. ‘observed, the terrmnals M2, M4, L1 -

- M5 and M3, in reality constitute a pole changmg
switeh, the-function of which is. to reverse the
current flow through the:starting winding of -the

motor, but, not to reverse the. current through the

. running winding, thus causing the motor to re- :

| verse its dlrectlon of- rotation.
When the door has reached the end-of its travel
in one. direction and the cable drum 8 has com-
. pleted .its. cycle of rotation. and- endwise. move-

_ ment, the shoulder on the end of the hub engages -

- the shoulder .on the adjacent collar, which causes

“the shaft 24 to be rotated and in turn causes the -

; motor sw1tch to move to 'its opp051te position.

. This movement causes.the fiber disk 317 to open .

the contacts between termmals Cz and M}, thus .

. breaking -the path of current to.the motor -and
" causing “the motor to stop. ThlS same movement

| of the motor sw1tch causes the contacts between

f 'termmals Cland M! fo make contact but, because

! terminal Clis connected to.Jead 31¢’ and throush |
' the four-way switch to lead 312, there is no eur-:

i vent flow to the motor since the circuit is broken

| between - terminals St and 8% in the three-way
switch 3le, 50 in order to start the motor again

© it. will ‘be necessary. to manually -operate . -either 5

. the. hree-way sw1tch or the four-way:switch to. -
_establish a- path. for. the:current to flow: to:ter-.

‘minal C! on the. mofor sw1tch The said move-
i ment of-the motor: sw1tch 11kew15e breaks.the.econ=~

L. and MB, and estabhshes contact between ter-
. minals M2 and It also between M3 and Ms,
. motor switch. is now in proper. posmon for the

- next operation:of the door: operator in'the reverse\

- direction.
- If -the three-way sw1tch 3Ie 1s operated to 1ts
: oppos1te position; establishing -contact between

The -

60,

" terminals-St and S? to start the -door operator, :

' beginning at lead 31g; from-the source of current,

.| the .current passes from termmal .St to terminal .

L8R through the three-way. switeh 1 to lead 3y and

then to terminal S° of the four~-way swmch From
. terminal S° to terminal S7 through the four-way

; sw1tch to. lead 3ic’, thence along 3ic’ to. terminal
CV of the motor sw1tch From the terminal C!
| the eurrent passes through the contacts to termi--
: nal M1 and then to lead 31id. Part of the current.

Pin lead 31d goes- {0 terminal W2 at one.end.of the.

running. wmdmg of the motor then through. the

. winding in the same direction as before to termi- -

12
nal W1, then through lead 31{f back to the source
of current, thus energizing the running winding
in the same direction as before. -The other part
of the current in lead 3id passes through termi-
nal M2 to terminal M5 (as they are now connected
together), then through: lead 3Lk to terminal W3
and then through the contrifugal cutout switch
w to terminal W* at one end of the starting wind-
ing.of the motor. From terminal W+ the current -

- passes through the starting winding in the op-

posite direction to that indicated by the arrow
to terminal W3, The current passing through the
respective windings, one of which being reversed

“to-what it was in the previous operation, causes
-the motor to rotate in a -direction opposite to:its

previous- direction. From terminal W3 the cur-

-rent ‘will pass through lead 31g to terminal M*

on the motor switch. Terminal M* being con-
nected to terminal It current will flow through
31f back:to the source of current thus completing
the circuit.

‘When the door has reached the end of its travel
in this direction and the shoulder:on the end:of
the cable drum hub'18a has engaged the shoulder
on the other collar, then the motor switch will
move to its first position, this movement causing
the contact between :terminals C! and M! to be
broken and thus breaking the path of the current
to the motor. This path of current-.can not again
be established until either the three-way or the
four-way switch be manually operated.

If it is.desired to stop the motor before the door
has reached the end of its travel, either -the
three-way- or the:four-way switch may be op-
erated manually, which: will break the path of:
current, to.the motor. If either switch is again
operated, the path of current will again be estab-
lished and the motor will again start in the same

" direetion as before, continuing until it has .com--
 pleted its cycle.

Operation.—When one of the -three- or four-
way control switches - (Fig. 25) “is manually op-
erated, the current passes through-them, then
through the motor switch -on the:operator, to
actuate the motor to rotate: the.-member {8 in

- one certain direction; say for example, to open the

door. The rotation. of the gear pulls on one; of
the cable runs which in turn pulls on the trolley
{3 connected to the:-door and-:opens. the latter.
During this: movement, the threaded shaft 24 re-

"mains stationary, but as the member. {8 rotates, -
.to open the: door, it also travels longitudinally

along the shaftuntil the tooth 182 on the advanc-
ing end of the nut 18a engages the adjacent shoul-
der on the adjacent collar 36 or 36a, the collar

- having been adjusted on the shaft 24 so that this

engagement takes place at the moment the door
reaches its full open position. - This engagement
of the tooth 18z. with the shoulder of the ad-
jacent, collar serves to rotate the shaft 24, which
in_turn swings the arm 28 therewith. The arm
29-is.not, immediately operated because the latch.
ball 38¢;, prevents its ' movement, but as-the shait
24 continues to rotate, increased tension. is built

5 up-in the torsienal spring 35, which connectg the

-arm 28 with the arm 29, until the tension is-great

enough to overcome the resistance of the ball 34a,
then . the arm: 29:moves with a sudden snap- to
its -opposite position,: through: an ‘arc of 45 de-
grees. - When the .arm 29 snaps, it-operates the-
sw1tch mechamsm 31, as above set forth cutting
off the current to the motor and also reversing
the motor connections for- the next operation.

The motor remains stationary until one of the
switches is manually operated-again.
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. When one of the control switches is again op-
erated, the motor is actuated in the opposite di-
rection, or in the direction to close the door.
There being a certain smount of torsional tension
still remaining in the torsional spring 35, between
the arms 28, 29, the shaft will rotate a small
amount in reverse, with the member 18, but will
stop when the torsional spring reaches its neutral
position and thereafter the shaft will remain sta-
tionary while the member I8 continues to rotate.
No action takes place in the motor switch until
the member (8 has progressed along the shaft far
enough for its other tooth 8z to engage the
shoulder on the other collar. When the member
18 engages the latter shoulder, it rotates the shaft
24 in the reverse direction, causing tension to be
set up in the torsional spring in the reverse direc-
tion, and this in turn causes the arm 29 to snap
to.the opposite side and operate the switch to
cut off the current to the motor and reverses the
circuit connections for the next operation.

. It will be observed that when the tooth 18z on
either end of. the hub or nut 18¢ engages the
shoulder.on the adjacent collar to rotate the
shaft 24, the resulting rotative movement of the
latter gradually builds . up tension between the end
portions 354, 35a’, of the spring 35 due to move-
ment of the arm 28 with the shaft 24 relative to
the arm 29, until the latter is released and snaps

to its other position. However, this tension in the

spring 35 acts as a brake on the motor shaft and
tends to stop its rotation after the current to the
motor is cut off.

Pigs. 17, 17a and 18 show a modlﬁed arrange-
ment wherein the closure for the opening B con-
sists of a horizontally slidable door suitably con-
nected to a plurality of supports C each mounted
on rollers ¢ which traverse an overhead track D
fixed to the wall above the opening B. The oper-
ating mechanism for the door is so mounted on
the wall adjacent to the opening B that the track-
way b is disposed on the outer side of the track D
and parallel thereto. One of the runs {8a, (65, of
the flexible member is connected to the trolley and
also connected through the linkage 14 to the
door, so as to slide it endwise.

Figs. 19 and 20 show an arrangement similar
to that in Figs. 17 and 18, except that two slidable
doors are provided for the opening B and each
run (6a, 16b, is connected through a linkage 14
to one of the doors. As shown, the two doors are
in engagement to close the opening B and when
the mechanism is operated to drive the flexible
member the doors simultaneously move outwardly
as shown in dotited lines and are simultaneously
moved toward each other to close the opening.

Figs. 21 and 22 show another modified arrange-
ment wherein the closure for the opening B con-
sists of two doors mounted on hinges the axes of
which are disposed vertically and the doors swing
outwardly. In this arrangement the trackway {b
extends at right angles to the opening B and the
trolley 13 is connected through a yoke 317 to the
inner ends of separate linkages 31q, one run of
the flexible member being connected to the
trolley.

Figs, 23 and 24 show another arrangement
wherein the closure for the opening B consists of
two doors mounted on hinges the axes of which
are disposed vertically and the doors swing in-
wardly. Also, in this arrangement the mecha-
nism is mounted parallel to the opening B and the
supports for the mechanism mount the latter on
the front wall E at opposite sides of the opening

B. Asshown, in this arrangement the axis of th'e_
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shaft. 24 is disposed vertically and the runs t6a,
16D, of the flexible member {5 are disposed one
above the other, so that one linkage {4 is con-
nected to the run (8a and the door. .15z remote
from the member (8, whereas a separate linkage
14 is disposed in a plane below the other linkage
and connected to the run (6» and the adjacent
door {52’

In the event the door or e1ther door where two
doors are employed is stopped due to an obstruc-
tion in its path of movement, such stoppage is
effective to stop rotation of the member (8.. As
the worm shaft driven by the motor is disposed
at 90 degrees. to the shaft 24, stoppage of the
member {8 will cause the torque of the motor
shaft to exert an increased end thrust on the
member 18 and the latter in turn will effect an
endwise movement on the shaft 24 and operate
the switch to open the motor circuit 3tz and thus
stop the motor and prevent damage to the mech-
anism or the body forming the obstruction. -

Figs. 26, 27 and 28 show a modification of the
driving mechanism and automatic circuit con-
trolling switch. In this form of construction, 60
indicates the motor having a shaft 68a¢ which
drives the shaft 61 carrying the worm 6! mesh-
ing with the power transmitting elements on: the
member 182, which is mounted and operates simi-
lar to the member {8 as already set forth to oper-
ate the flexible member {6z. The adjacent ends
of the shafts 69¢, 61, are provided with disks 62,
62a, respectively, one or both of which are pro-
vided with suitable friction material, and one of
the disks (preferably the disk 62) is biased by an
expansion spring 63 toward the other disk. ‘The
spring biased disk 62 is keyed to but slidably en-
gages the shaft 66a. As shown, the spring 63 is
interposed between the hub of the disk 62 and the
boss 60b on the motor casing. The purpose of the
slip cluteh is to permit the motor shaft 80a to con-
tinue running in the event the operated member,
that. is, the door in the present disclosure, meets
with an obstruction when it is being moved in
either direction and thus stops the movement of
the flexible member 16z, which in turn stops the
member (8z. Such stoppage operation serves to
prevent damage to the doors and/or any of the
parts of the mechanism. However, where the.
motor 60 is provided with an automatic cut-off
(such as a thermostatically operated switch) op-
erable when the motor becomes heated, it will be
observed that when a stoppage of the character
above referred to occurs, the motor will run for
a limited period and then stop due to the cut-off
controlled by the rise of temperature of the motor.
Motors constructed to operate in this manner are
of standard construction so that 111ustrat10n
thereof is not deemed necessary.

As already pointed out the shaft 24z, whlch is
mounted similar to shaft 24, is rotated when
either tooth 8z on the hub of the member 182
engages the shoulder 35c or 36¢’ on the adjacent
collar, whereby the switch mechanism 31 is oper-
ated. As shown in Fig. 27, the shaft 24z is-pro-
vided with an arm 64 provided at its outer end
with a connector 64a preferably consisting of 1at- .
erally extending resilient elements 64a’ each aip-
ranged to engage one of the spaced stops 65, 65a;
suitably mounted in the wall of the adjacent
wing. Each of the elements 64’ is shaped to ride
the adjacent stop to effect a yieldable locking
relation therewith, so that when the arm 64 is
moved in either direction it is locked to the adja-
cent stop and maintains the shaft 28z and disk
3lc of the sw1tch mechanism 3I in operated p081-
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' tion until the shaft 24w is-rotated-or oscillated: it
. the: apposite: directiory and. builds. up :sufficient
. tension in the element to:release it:from-the.ad-
jacent stop.  The:stops:65; 65a, are disposediin
- the:path.of movement:of:the arm 64. in.either
" direction to:limit the movement of the shaft:24z.
~ASshown. in Figs. 4 and 26, a-cable carries the
- leads for the motor circuit:and switch.contacts.
|- To:those .skilled in the.art torwhich my inven-
. tlonv-relates many- changes: in-construction: and
- widely-differing embodiments and’ appl1cat10ns of

" the invention will suggest themselves without: de-

! parting from thespirit andiscope of the invention.
‘My: disclosures: and the: -description  herein  are
. purely illustrative and are not intended to. bein
any sense limiting: .
- What I claim is: o
©1:In mechanismi.of: the class.described,. the
combmatlon with supporting means, of a:motor
. onvsaid supporting means, a shaft supported at its
. opposite ends-on: said:supporting means, thein-
- termediate portion of said shaft being: provided
- with: screw threads, a drum-having & hollow-hub
the inner ‘wall .of“which is provided: with: screw:
" threads engaging the threads on:said-shaft:and
| ‘thevexterior surface ‘of:said drum being provided
| with: wormteeth formed with seats; correspond-
| ing-seats in‘adjacent teeth being in spiral relation,

| gnguide-disposed.at.right angles to said drum, a
- 30

pulley:‘on:said :guide :remote:from saididrum; a

flexible member: reeved around said :pulley and
- providing :runs extending: therefrem.parallel: t0
said “guide, the opposite . end portions of “said

. | flexible member engaging- said. seats in reversely

' wound. relation to simultaneously wind on and
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unwind : fromy said drum. during .rotation of the -

 latter,.a. device:fixed to one .run of: said flexible

member ‘and:. slidably - engaging said guide: for
" movement endwise thereof in opposite: directions
. and-adapted to be connected to-a movable mem-
. per.for operating-it to and from a predetermmed
" position, and a:worn on the:shaft of said motorin
| mesh with the worm teeth onh said drum for rofat-

© " ing-the: latter, whereby said shaft moves:said

. drum endwise.to maintain the run of the flexible

| member connected to-the adjacent end of said
| device:in-alinement: therewith. during- movement»'

of the latter along said guide..

2. A‘mechanism as claimed in claxm 1 wherein:

said gearing consists of a gear driven by: said
| motor.and helical teeth on the outer wall of said

drum-in-mesh ‘with said gear, the land of each

. tooth. being recessed from end to end- thereof,

| corresponding recesses between: each langd: and
adjeining: lands extending on an imaginary helix
throughout the circumference of the drum.

3.-In mechanism for-moving & member to and.

from a selected position,.the- combination w1th a
| support, of an electric: motor.-mounted thereon,
electric: current supply: leads for said motor
adapted. to be. connected with a source of current
supply, & switch -mechanism: interposed in sald
. leads, a: flexible member, a deviee fixed to.said.
i flexible member and operatively connected to the
' movable member, and power mechanism for oper-
. ating said flexible member consisting of- a shaft
{ ‘disposed.at right angles to. the shaft of said motar,

| a.worm. drivingly connected with the shaft of said

| motor, an elongated annular member mounted to
" rotate.and move akially on said first. mentioned
shaft, the outer wall of said annular member be-
| ing provided with gear teeth extending helically .
. substantially from end to end thereof in meshing
. relation with said worm, the end portions of said
. flexible member. leading. from. opposite ends of
i said device being arranged to sxmulta,neously wind
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on:and; off-the: lands:of: said helical teeth; during
rotative-and:slidable: movement of: saud annular
member.

4. A 'mechanism gs:claimed 1°1.cla1m 3iwherein
said first mentioned shaft is:provided at opposite
sides: of said ‘annular member with.stops.in the
path.of said annular-member axmlly toi hmlf} its
movement in-either direction.. . -

5. A mecharnism as: clalmed in claim: 3 wnerem
means are provided between: said:switch mecha-
nism and-said shaft.and actuated by the rota=
tive: movement of: the. latter: to:cut “off:current
supply, to said motor' due to'the engagement: of
said anaular member with one.of:said stops: -

6:-A mechanism . for: reciprocating. a.: movable
member; comprising,. in :combination; a motor, a
pulley,” supporting. means for: the motor and
pulley; a. worm:on the shaft of said motor, a sep-
arate shaft mounted on said:supporting means
disposed:at substantially right angles:to:the motor
shaft, a drum:rotatableiandendwise. movably.sup=
ported onsaid separate:shaft, and:-a flexible
member Teeved around. said pulley, the end:por-

tions of ‘said. member being wound onsaid dium -

and arranged to simultaneously wind on and off
said drum during rotation thereof;said drum- be=
ing provided with helical teeth in mesh with said:
worm, whereby. the: latter duvns sard drum. - in
either direction..:

7. A mechanism, for: reclprocatmg a: movable
member, comprising, in combination, a ‘motor, a
pulley, means for  supporting. said . meotor: and:
pulley; a power element driven by:said:motor; &
separate shaft mounted at its opposite ends on
said -supporting means: and provided: throughout
its length with serew. threads, a drum. having:a.
hubrthe inner wall of which is provided withiscrew.
threads engaging. the screw: threads on said sep-
arate shaft, and a flexible-member reeved around
said pulley, the opposite:end portions:of 'said
flexible-member being wound on said drum: and
arranged to simultaneously wind on and: off- said:
drum during rotation thereof, the outer -wall of
said drum being provided throughout its:circum=-:
ference with gear teeth extending: substantially -
from end to end thereof in rmesh with said power
element whereby said drum, when driven, moves,
endwise of said separate shaft.

8.. A mechanism- ags claimed in claim:7 Whereln
each tooth on.said: drum -is formed with' sub-
stantially transverse recesses, the recesses in-each
of said.teeth being: related to corresponding: re--
cesses, respectively, in adjoining teeth throughout

. the circumference of said drum to-form' seats:for-
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said flexible member disposed along an imaginary
helix from end to end of said drum:having-a pitch
corresponding to that of the screw thr eads ‘on said
separate shaft. - .

9. A mechanism for réciproecating. a movable.
member, comprising, in combination;:a motor, a
switch controlled: electric. cireuit for the motor,
a pulley, means for supporting.said.motor- and
pulley; a shaft mounted in bearmgs at its oppo-

site ends. on sald supportmg means and provided: ~

throughout its length between its beanngs with

" serew threads, stops adjustably fixed in pre- deter-,

mined positions on said separate shaft ‘inwardly
of . its bearings, a drum having a. hub the inner-.
wall of which is provided with screw threads en-
gaging the screw threads on said separate shaft,

g flexible member reeved around said pulley, the
opp051te end portions of said flexible member be~
ing wound on the end portions.of sald drum and
arranged to simultaneously ‘wind on and. off” sa1d
drum during rotation: thereof, the.outer 'wall ‘of”
said drum being provided throughout” its circum=
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ference with gear teeth extending substantially
from end to end thereof having driving connec-
tion with the motor shaft, whereby said drum,
when driven, moves endwise of said separate
shaft, devices on the opposite ends of the drum
hub, each arranged to engage one of said stops
when the drum moves endwise in either direction
and rotate said separate shaft, and a separate
switch mechanism controlled by the rotation of
said separate shaft for stopping said motor.

10. A mechanism for reciprocating a movable
member, comprising, in combination, a motor, a
pulley, means for supporting said motor and
pulley, a separate shaft mounted at its opposite
ends on said supporting means and provided
throughout its length with screw threads, a drum
having a hub the inner wall of which is provided
with screw threads engaging the screw threads on
said separate shaft, a flexible member reeved
around said pulley, the opposite end portions of
said flexible member being wound on the opposite
end portions of said drum and arranged to simul-
taneously wind on and off said drum during rota-
tion thereof, the outer wall of said drum being
provided throughout its circumference with gear
teeth extending substantially from end to end
thereof, and a gear driven by said motor shaft
and having meshing relation with the teeth on
said drum between the windings of said flexible
member on the latter to rotate said drum, the ro-
tation of the drum serving to move it endwise on
said separate shaft, in relation to the increase and
decrease of the windings on said drum, whereby
said gear maintains meshing relation with the
teeth on the drum as the latter moves endwise
in either direction.

11. A mechanism as clalmed in clalm 3 wherein
said first mentioned shaft is rotatably supported,
and includes operating connections between said
switch mechanism and said first mentioned shaft
controlled by the rotation of the latter, to stop
said motor, limiting stops on said first mentioned
shaft in the path of said annular member, the
engagement of said annular member with either
of said stops serving to rotate the first mentioned
shaft.

12. A mechanism as claimed in claim 11 where-~
in said operating connections include a pair of
relatively movable spring connected elements, one
of which is fixed to said first mentioned shaft and
tensions said spring when the latter is rotated,
the tension of said spring serving to cushion the
impact of said annular member against each of
said stops.

13. A mechanism for moving a member to and
from predetermined positions, having, in combi~
nation, a support, a motor, an elongated guide
disposed in endwise relation to the shaft of said
motor, a slide movable longitudinally of said
guide, a linkage between said slide and the mov-
able member, a pulley mounted on said guide re-
mote from said motor, a separate shaft disposed
at right angles to and extending to either side
of said motor shaft and mounted, at its opposite
ends on said support, a member rotatably and
slidably mounted on said separate shaft, a flexible
member engaging said pulley intermediate its
ends to provide runs extending therefrom par-
allel to said guide, the opposite end portions of
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said runs being reversely wound on said rotatable
member and arranged to simultaneously wind on
and off the latter when said member is rotated,
means between said rotatable member and said
separate shaft for moving said rotatable member
endwise in either direction during its rotation,
and a gear fixed to the shaft of said motor and
meshing with gear elements on the outer surface
of said rotatable member for rotating the latter.

14. A mechanism as claimed in claim 13 where-
in each of the gear elements on said rotatable
member is formed with seats for the flexible
member, the seats in each element and corre-
spondingly related seats in adjoining elements be-
ing disposed in an imaginary helix circumferen-
tially of said rotatable member.

15. A mechanism as claimed in claim 7 wherein
the motor shaft consists of inner and outer sec-

‘tions the adjoining ends of which are provided

with disks, one disk being keyed to and slidable
on the adjacent shaft section and one of said
disks being provided on its face with friction ma-
terial, and a spring coiled around the shaft sec-
tion carrying the slidable disk and engaging the
latter to bias it toward the other disk.

16. In mechanism for moving a member to and
from selected positions, the combination with a
support, of an elongated guide thereon, a device
slidably mounted on said guide and adapted to be
operatively connected to the member for moving
it, a support disposed adjacent one end of said
guide, a shaft provided with screw threads mount-
ed on said support, a drum formed with an axial
opening through which said shaft extends and
provided with screw threads engaging the threads
on said shaft, a reeving element mounted adja~
cent the opposite end of said guide, a flexible
member reeved around said element to provide
runs leading therefrom the end portions of which
simultaneously wind on and off of said drum when
the latter is rotated, one of said runs being con-
nected to said device for moving it in either direc-
tion, and power mechanism for rotating said
drum, the outer wall of said drum substantially
from end to end thereof being formed with seats
for the runs of said flexible member disposed in
helical relation and having a pitch coinciding
with the pitch of the threads on said shaft and
provided with gear teeth complementary to the
teeth of the driven element of said power mecha-
nism.

HOWARD I. MORRIS.
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