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Ty all whom it may concern.

Be it known that 1, Wizniam T. DoNrorD,
residing at 364 West 11 Tth street, city,
county, and State of New York, have invent-
ed certain new and useful Improvements in
Elevator Safety Systems, of which the fol-
lowing is a specification.

The invention is an improvement in ele-
vator safety systems, more particularly of
the type in which mechanism on the car 18
controllable by the doors at the several
landings, so that when the car is at a land-
ing it cannot be started until the door is
closed, or closed sufficiently to engage it with
A par-
tienlar object is to provide an exceedingly
simple, compact and reiiable construction
for the mechanisms at the landings by which
the car mechanism is actuated from ibe
landing door opposite which the car may be,
and especially to adapt the landing mecha-
nisms to installation in narrow spaces and
toguard against accidental shifting of these
mechanisms when not engaged hy the door.
The invention also comprises an improved
construction of car mechanism for vender-
ing the controller inoperative when such car
mechanism 18 actnated by one of the land-
ing mechanisms.

The accompanying drawings ilTustrate the
preferred embodiment of the invention, but
it will be apparent to those gkilled in the
art that numerous other equivalent construc-
tions and modifications may he devised with-
out departing from the essentials of the in-
vention. In the said drawings:

Figure-1 is a fragmentary perspective
view looking upward at the bottom of the
car;

Fig. 2 is a detail view of a switch;

Fig. 3 is a fragmentary elevation of the
face of the shaft at a landing and a landing
door, together with the landing mechanism
controlled by the door;

Fig. 4 is a similar view, showing the door
partly open instead of closed and the mecha-
pism in a corresponding shifted condition}

Fig. b is n sectional plan on the line 5—b
of Fig. 33

Fig. 6'is a side view of parts shown In
Figs. 3 and 4, the car contact being shown in
full lines instead of in broken lines as in
those views:

Fig. 7 is a fragmentary elevation look-
ing at the inside of the landing door, to illus-

" 8pscification of Letters Patent.

gerial No. 856,122 Renewed

©

Patented Aug. 21,1917,
Japuary 23,1917, Serial No, 144,057,

trate a form of door locking means; and
Fig. 8 is a fragmentary detail view of the
means for locking the landing Gevice.

The invention is designed more particu-
larly, though not necessarily exclusively, for
application to elevator systems wherein the
landing doors are locked against opening
movenient when in closing they reach a pre-
determined distance from the edge of the
door opening.  This distance is too small
to permit the passage. of a body, and the
early locking provision enables the operator
to start in safety while the door is com-
pleting its closing movement. The present
mechanism is adapted to cause the car con-
troller. to be locked or otherwise rendered
inopoeative when the door is open beyond
this predetermined distance an(i to restore
control to the operator as sool a5 the door in
clositigr passes such point. Fig. 7 shows a
form of double or successive ddor locking de-
vice, which has been seiected for illustration
hecnuse of its simplicity, numerous other
constructions being equally available. In
{his view the landing door is designated 2,
and 3 is a vertical sliding rod thereon
for locking and unlocking the door and serv-
ing as a handie to open the same. It will
bo understood that this rod is pushed up-
ward by a>usual spring {(not shown), to
canse its upper end to engage a couple of
spaced locking lugs 4 and b at the top of
the door opening, the lug 5 barring the door
against re-opening when it has approached
within a safe distance of closing, and the
Jug 4 serving the same function when the
door is closed, the lugs and the upper end of
the rod being beveled at one side to permit
the rod to latch by the Iugs when moving
toward the closing position.

The landing mechanism 1s actuated by a
suitable part 6 projecting downward from
the door, preferably near the forward edge
thereof, and suitably formed to clear the
edge of the lnnding and operate.in the gap
between the same and the car. The said
mechanism comprises a device designated as
a whole by the numeral 7, which is adapted
to be moved in opposite directions by the
door part 6 in the door opening and closing
movements, respectively; and an important
part of the invention consists in the provi-
sion of means for locking such device in each
of its shifted positions, as will hereinafter
more particularly appear. The ‘construction
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of the device and its locking means may be

considerably varied. In the particular con-

struction shown, the device includes a rock

member 8 in the form of a somewhat elon-
s gated plate, having a substantially central,

longitudinally disposed slot 9 and a notched,

forked or fish-tail formation 12 at its upper

end. The said member is mounted for piv-

otal and also for bodily shifting movement
10 by a screw 10, which is received loosely in
said slot and threaded into a supporting
plate 11 secured to the face of the shaft,
The formation of the upper end of the mem-
ber and its slotted mounting enables the
15 door part 6, when moving in either direc-
tion, to both rock the member and force it
downward or endwise.

This sliding movement of the rock mem-
ber enables it to be unlocked by the action
20 of the door and re-locked through the
. agency of a spring 13 after completing its

rocking movement. In the particular con-

struction illustrated the iower end of the

said member is provided with a rearward
25 projection 14, which cobperates with sta-
tionary locking means afforded by spaced
notches 15 in the lower edge of the support-
ing plate 7. The inner sides of these notches
constitute abutments or shoulders which
30 bar the rock member against return move-
mer* after having been rocked in either di-
rection; their oufer sides similarly prevent
movement of the member beyond predeter-
mined limits. . The upper holcing portion
35 16 of the inner sides of the notches are

preferably comparatively short and slightly
“1incurved in order better to hold the round

projection 14; and the portion of the fixed
- plate below and between them is beveled or
40 tapered, as shown at 17 to facilitate the en-
gagement and disengagement of the locking
provisions. The spring 13 is so arranged as
to urge the member 8 at all times upward,
in order to seat the projection 14 in one or
45 the other of the notches 15, as the case may
be, as soon as permitted by the door part 6.
While it is manifest that the spring might
be connected directly with the member 8,
such an arrangement would introduce cer-
50 tain mechanical difficulties; and to avoid
these and in order to secure certain other
advantages, a-second rock member or guide
18, pivoted at 19 tothe supporting plate, and
a link 20 connecting the rock members gre
55 provided. The link is pivoted to the lower
ends of the rock members at 21 and 22, and
in the two rock members the lines of centers
are approximately parallel. The spring,
which is preferably a helical tension spring
80 is secured at one end to the link intermediate
the rock members and at the other end to
a screw 23 on the supporting plate, and its
pull after the members pass dead centers i

either direction opposes the return to dead-

65 center or mid-position. Consequently the
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spring itself tends to hold the device against
displacement, but its main function is to
engage the device with its cobperative sta-
tionary positive locking means by virtue of
the sliding movement of which part of the
device is capable through the provision, for
example, ofp the slot 9. The projectiony 14
constituting one of the locking elements,
may be formed by the rearwardly projecting
portion of the pivot 21, connecting the mem-
ber 8 and the link 20.

The landing device which has just been
described actuates s landing contact, the
latter actuates a contact on the car when the
car is opposite the landin , and the car con-
tact in turn actuates mechanism on the car
to prevent starting of the same. The land-
ing contact is preferably a roller 24 mounted
on the end of the link 20. which extends be-
Yond the rock member 8, though manifestly
this coniact could be mounted on another
part if desired. The car contact is mounted
for movement sidewise of the car, and is
preferably in the form of a vertically elon-
gated shoe 25. This shoe is fixed to the end
of a forwardly projecting member or arm 26,
which is pivoted at 27 on a vertical axgs be-
neath the floor of the car and is connected
with means for locking the controller 28, The
latter is located at one side of the car and has
2 hand lever 29, fulcrumed at 30 to swing in
a vertical plane. The construction of such
controllers is well understood, and accord-
ingly the internal mechanism and the pro-
visions whereby the lever controls the cir-
cuits for operating the car are not illns-
trated. When the lever is in mid-position
the car is at rest, and cannot be started until
the lever is moved in one direction or the
other, according as the car is to move up-
ward or downward. The locking means
comprises a member 31 disposed trans-
versely of the controller lever at the back of
the controller casing, where it is rotatably
supported at the ends by brackets 32 secured
to the sides of such casing. Spaced locking
lugs 33 project from the member, and in the
normal or running condition are turned
downward out of the plane.of adtion.o the
lever, but when tht member is rocked
through approximately a quarter turn are
brought upward at oppogite sides of the
lever, so as to hold the same in mid-position.
Naturally, it is not necessary to lock the
lever absolutely immovable, it being suffi-
cient merely that it be so confined that it
cannot be moved far enough to start the car.
The connecions between the rocking' lock
member 31 and the pivoted member 26 be-
neath the floor of the car comprise a .bell-
crank 34 fulcrumed benesth the car at the
same side as the controller, a push rod 37
extending upward from the horizontal arm
thereof and connected to a crank arm 35 on
one end of the memt.or 31, and a pull rod 36
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connecting the downwardly projecting arm
of the bell-crank with the member 26. By
tlhese connections, mnovement of the shoe 25
to the right in Fig. 1 elevates the push rod
37 and thereby swings the lugs 33 into lock-
ing relation to the controller lever.

"The coutrotler may also be rendered in-
operative by hreaking a cireait controlling
(he movement of the car at a point outside
ihe controller.  Smehoa cireuit is indieated
by the conductors 38, -39, and may be ax-
sumed to be the main car cirenit, breaking
of which renders it impossible to move the
cupr even though the controlicr lever could
he moveid. The preferred form of switch
comprises an arm 40 pivoted at 43 heneath
the car and beaving an insulated contact
piece or plate 42, which may he brought

“weainst contacts 43 and 4 t econstituting the
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terminals of conductors 38 and 59 of ithe car
cirerit.  These termipals we of a well-
known spring-piressed type, not reduiring
apecial llnstration. so that engagement of
the plate 42 with Lot of them 1 insured
The swme deviee preferably contrels the
cireit 45 of the foor light 0. To this
end the arm 10 is proyided al ghe opposite
side with another insulated contact plate 47,
which i¢ adapted to bridge the gap between
contacts 48 and 49. The switeh is actuated
by movement of the car contact, simultane-
ously with the actuation of the controller
Jeck, this being, aceomplished in a sin
and advavtageotis manner by {he provision
50 on the
member 26 and a link 51 connecting this
ar Wwith the forward or free end of the
awitch avm.  The arrangement is such thai
nosmadiy, that 38 to say when the ear is mut-
ning. the switch s in its vight-hand posi-
tion {(refercing to Vg 1). so that the con-
tagt piece 42 prusses against the conluvts
45 aud 44 of the car eiveuit, therebs closing
the same at this point, while the contact
piece 47 is away from the contacts of the
famp eiveuit, which is consequently open
with its lawp extinguished. When the car
is brought to vest opposite a landing, atid
the landing door is opened. theteby causing
the landing contact 24 to force the car con-
tact 25 to the right, the cay cireuit is broken,
at the switch 40, by the movement of the con-
tact piece 42 away from the contacts 43 and
44, while the lamp cirenit is closed by the
engagement of the plate 47 with the con-
tacts 48 and 49 Sinniltaneously, the con-
troller lock is applied. The various con-
fected parts of the car mechanism are pref-
erably restored to normal’ condition, when
the landing contact is retracted, by gravity,
though manifestly a spring could be pro-
vided for the purpese if desired. Generally,
the weight of the push rod 27 will be found
sufficient. L

The operation will

be hriefly sumamarized.

:

Jeaused in

The normal condition of the Janding parts
is illustrated in Fig. 3. The door is closed
and the member 8.is in dingonal position in-
clined toward the door part 6. The car con-
tact 94 is disposed to one side of the vertical
path of travel of the car contact 23, as In-
dicated by dotted lines. The locking means
positively-holds the landing contact in this
position and the member 8 in proper posi-
tion to be engaged by the door part 6 when
the door is opencid. The car being brought
{0 rest opposite or approximately opposite
the landing, the operator unlocks and slides
the door in the opening Airection. The rock
member 8 being located at a distance from
the door part 6 in its pnormal position, the
landing device is not actnated immediately,
though manifestly it conld be positioned so
a5 to he engaged at once by the door part,
if desired. When the door part strikes the
tork or notch it forces the rock member
hodily in an endwise and downward direc-
{ion and also roeks it. The bodily move-
ment dicengages the device from the lock-
ing means, and the rocking movement
swings it past mid-position to or toward the
position shown in Fig. 4. After passing
ihe center the relation of the door purt 6
anil the rock member B are guch that the lat-
ter is permitted to rise under the action of
the spring 13, €0 that the device is re-
engaged with the locking means but in s
different position than hefore. Meanwhile
the rocking movement has cauged the land-
ing contact 24 to advance to the left (Fig:
4) against the car contact 25, which 1t
pushes sidewise (to the right in Fig. 1), thus
causing the car mechanism to lock the con-
trofler aud break the cav eircuit, in the
manner before deseribed. Ag the landing
Jdaor continmes its opening movement, the
Tanding deviee T is held positively locked in
the position shown in Fig. 4, so that the car
mechanism carmot be released until the door
is again moved in the elosing divection and
o that the proper engagement of the door
part & with the member 8 is insured. In
{his movement the said part ¢ upon engag-
ing the rocking and sliding member repeats
the previous operation, hough swinging the
member in the reverse S!irect-ion, thereby re-
turning it to normal position (Fig. 3) where
it is re-locked in this position. This rock-
ing movement retracts the landing contact
from the operative position of Fig. 4, and
permits the car mechanism to return to its
pormal condition, thus unlocking the con-
troller and closing the break in the car cir-
cuit.  The landing mechanism is SO dis-
posed that when the car mechanism is re-
the closing of ‘the, door, the latter
has reached or approximately reached its
first locking position, determined in this in-
stance by the location of the lug 5, so that
even thougl the operator starts his car while
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the door is still ajar the door is not left un-
locked. When in the appended claims parts
are described as being at a landing, it will
be understood that a location immediately
at or below the landing floor is not neces-
sarily implied, but such location as will
bring the parts into operative relation to
the car when the latter is at the landing.

The preferred embodiment of the inven-
tion has been illustrated ad described in
detail, but is recognized that numerous
changes and modifications may be devised
without departing from essentials, and ac-
cordingly the invention is not to be limited
to the precise construction shown.

What is claimed as new is:

1. An elevator safety system, comprising
a downwardly projecting part carried by a
landing door, a device on the face of the ele-
vator shaft below the landing floor adapted
to be engaged and shifted in opposite direc-
tions by said part in the door opening and
closing movements, respectively, a spring-
actuated means arranged to hold said de-
vice in each of its shifted positions, a pro-
jection on said device extending inward of
the shaft and mechanism on the elevator car
having a sidewise movable contact portion
adapted for direct mechanical actuation by
said projection.

2. In an elevator safety system, the com-
bination with a landing door having a
downward projection, and a part mounted
to rock about a horizontal axis'on the face
of the elevator shaft below the landing floor

.and having a projection into the shaft, of a

car having a controller, a member pivoted
below the floor of the car and having a por-
tion prujecting forward therefrom and car-
rying a sidewise movable shoe at its for-
ward end arranged to be directly actuated
by said projection, and a train of connec-
tions extending from said member beneath
the floor of the car and thence upward to
the controller for locking the same.

3. In an elevator safety system, the com-
bination with a car and suitable meéchanism
thereon for preventing starting of the same,
of a landing door, a part thereon, a device
for actuating the car mechanism, said de-
vice having a portion in the path of said
door part and adapted to be shifted thereby
in opposite direétions in the door opening
and closing moverents, respectively, means
cobperative with said device positively to
bar the same against movement from each
of its shifted positions except by the action
of the door part, and & spring for effecting

engagement of the device with said means.

4, In an elevgtor safety system, the com-
bination with suitable mechanism on an ele-
vator car for preventing starting of the
same, of a suitable part on a landing door,
a device for actuating the car mechanism
comprising a rock member in the path of

‘e 1,287,882

the door part whereby the device is shifted
in opposite directions in the door opening
and closing movements, respectively, and
means whereby the device is automatically
and positively locked in each of its shifted 7¢
gositions and unlocked by the action of the

OOT.

5. In an elevator safety system, the coms
bination with suitable mechanism on a cArg
for preventing starting thereof, of a part 7:
on a landing door, a landing member for
effecting actuation of the car mechanism,
said member being rockable in opposite di-
rections by the door part in the door open-
ing and closing movements, respectively, 80
means codperative with said member to bar
the same against rocking movement, and a
spring, said member being engageable with .
and disengageable from said cobperative
means by sliding movement under the ac- 85
tion of said spring and the door part, re-
spectively.

6. In an clevator safety system, the ~om-
bination with a car having a controller,
mechanism for locking the controller, and 90
a contact on the car for actuating said mech-
anism, of & landing door, a part thereon,

a pivot, a member ia,ving a slot engaging
said pivot and a forked portion in the path

of said door part whereby said member is 95
rockable in opposite directions by the door
opening and closing movements, respec-
tively, and also bodily depressible therehy,
stationary means codperative with said
member to lock the same in each of its 100
rocked positions, a spring urging said mem-
ber upward to engage with said stationary
means, and a contact connected with said
means for actuating the car contact.

7. In an elevator safety system, the com- 105
bination with suitable mechanism on a car
for preventing starting of the same, of a
part on a landing door, a rock member hav-
ing a slotted pivotal mounting and adapted
to be shifted bodily by said part and also 110
rocked in opposite directions thereby in the
door opening and closing movements, re-
spectively, codperative locking means’ from
which said member is disengageable by such
bodily shifting, a link pivoted to said mem- 115
ber, a pivoted guide for seid link. a siring -
connected with said link and arrangsd to
urge said member into engagement with the
cooperative locking means in each of its
rocked positions, and a landing contact op- 120
erable by the rock member to actuate the
car mechanism.

8. In an elevator safety system, the com-
bination with suitable mechanism on a car

for preventing starting. of the same, and a 125

car contact for actuating said mechanism;
of a part on a landing door; a landing de-
vice comprising a rock member having a
sfotted pivotal mounting and adapted to be
shifted bodily by said part and also rocked 130
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in opposite diections thereby in the door
opening and closing movements, respec-
tively, a second rock member, and a lnk
connecting said rock members; stationary
means from which a part of said device is
disengageable by such bodily shifting move-
ment; a spring operative to effect loeking
engagement of the device with sald means;
and a contact adapted to be moved by said
device relatively to the car contact.

9, In an elevator safety system, the com-
bination with suitable mechanism on a car
for preventing starting of the same, and a
car contact for actuating sald meochanism;
of a part on a Janding door; a landing de-

‘vice comprising a rock member having a

slotted pivotal mounting and provided at
its upper end with a notched formation
whereby said member is bodily shiftable by
suid member and also rockable thereby in
opposite directions in the door opening and
closing movement, respectively, a bar piv-
oted to said rock member and a guide for
the bar; stationary means from which a
part of said device is disengageable by said
bodily shifting movement; a spring opera-
tive to effect locking engagement of the de-
vice with said means when rocked to each
side, and a projection on a part of said de-
vice for actuating the car contact.

10. In an elevator safety system, the com-
bination with suitable mechanism on a car
for presenting starting of the same, and a
car contact for actuating said mechanism,
of a part on a landing door; a landing de-
vice comprising a rock member having a
slotted pivotal mounting and provided at its
upper end with a notched formation whereby
said member is bodily shiftable by the dowr
part and also rockable thereby in opposite
directions in the door opening and closing
movements, respectively, a second rock mem-
ber, and a link pivotally connecting said
rock members; a projection on a part of
snid device; a stationary member provided
with notches engageable by said projection
in each of the rocked positions of the deviee
to bar the same against return movemnent,
said projection being disengageable i »m
said notches by the bodily shifting of the

"~ first rock member by the door part; a spring
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operative to effect locking engagement of
said projection with said notches; and a con-
tact adapted to be moved by said device to
actuate the car contact.

_ 11. In an elevator safety system, the com-
bination with an elevator car, the mechanism
thereon to prevent starting of the same, of
a landing door, means for locking the same
against opening movement in two pos tions,
a prejection on the door, a rock merber po-
sitioned to be engaged by said projection
when the door is approximately in its first
locking position, said mewber being con-
structed so ac to be rocked in opposite di-

5

rections hy said projection in the door open-
ing aod closing movements, respectively,
stationary locking weans with which satd
menther is engageable and dizengagenble by
sliding movement in its two rocked posi-
tions under the action of a spring and of
the door projection, respectively. the sl
spring, and a landing contact movable by
caid member into and out of operative re-
lation to the enr mechanisio,

12, Tn ap elevator safety system, the com-
bination with an elevator car, mechanism
thereon to prevent starting of the cav, and
a contact connected with sald wmechanisim
and movable sidewise of the ear, of a land-
ing door, 2 part thereon, a member rockable
in opposite directions by the door part in
the door opening and closing movements,
respectively, a landing contact connected
with said member for actuating the sidewise
movable car contact, and means releasable
by the action of the door part for automati-
cally and positively locking said member
snd landing contact in normal and in vpera-
ative positions.

13. In an elevator safety system, an ele-
vator car having a controller lever, a rod
extending upward at one side of the car,
means at the upper end of said rod for lock-
ing the controller lever, a bell-crank con-
nected to the lower end of said rod, a mem-
ber pivoted on a vertical axis at the bettom
of the car, the forward end of said member
projecting beyond the front of the car and
carrying a sidewise movable contact, and a
link extending transversely beneath the car
connecting said member and bell-crank, in
combination with a codperative contact at
the landing also movable sidewise, and suit-
able means for actuating said coGperative
contact by the landing door.

14. In an elevator safety system, the com-
bination with suitable mechanism on a car
for preventing starting of the same, of a de-
vice at a landing for actuating the said
mechanism, a part on the landing door for
actnating said device, the latter being
adapted to be shifted in opposite directions
by said part ou the door-opening and closing
movements respectively and also to be de-
pressed by thé part, a projection on the de-
vice, statipnary means affording locking
abutmefits 'cboperative with said projection
in each of its shifted positions and a tapered
or beveled portion between said abutments,
and a‘spring acting to engage said projec-
fion with said stationary means.

15. In.an elevator safety system, a-door at
a landing provided with a projection, in
combination with a controller on the car, a
lock for the controller, a device mounted ad-
jacent the landing and comprising a rocking

-mrember so arranged in the path of the door

projection as to be shifted thereby in oppo-
site directions in the door opening and clos-
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ing movements, respectively, a pin on said

device projecting into the elevator shaft,
means for compelling the said device to com-
plete its movement, and mechanical connec-
tipns on the car for operating the controller
lock including a sidewise movable contact
in the path of said pin. ‘
16. In an elevator, the combination with
a landing door and an operating projection
thereon, a rocking device arranged so as to
be shifted in opposite directions by said pro-
jection on the door opening and closing
movements, respectively, said device being
located so as to be spaced at a predeterminel
distance from the door projection in the di-
rection of the door opening movement when
the door is closed, means for preventing im-
proper opening of the door when the Tatter
1n closing is within such distance of closed
position, a controller on the car, a lock for
the controller, and a train of mechanical

1,237,882

connections for operating said lock and being
themselves constructed and arranged for di-
rect mechanical actuation by said device.

17. An elevator safety system, comprising
a lug carried by a landing door, a rocking
plate mounted on the elevator shaft and
adapted to be shifted by said lug in oppo-
site directions on the door-opening and clos-
Ing movements respectively, said plate also
having a movement of translation, means for
locking said plate in each of its shifted po-
sitions, and mechanism on the car actuated
by said plate to prevent starting of the car
“while the landing door is open.

In testimony whereof, I have signed my
hine to this specification, in the presence
of two subscribing witnesses. .

WILLIAM T. DUNFORD.

Witnesses:

Epwarp P. Horxins,
J. F. BRANDENBURG.
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