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UNITED STATES

Patent OrvrIcE,

JAMES NAYLOR, JR., OF BOSTON, >MASSACHUSE‘TTS, ASSIGNOR TO GEORGE
THOMAS McLAUTHLIN, OF SAME PLACE. '

ELEVATOR.

YPECIFICATION forming part of Letters Patent No. 514,023, dated February 6, 1894,

" Application filed December 16, 1892, Serial No, 455,345, (No model.)

To all whom it may concerr:

Be it known that I, JAMES NAYLOR, Jr., a
citizen of the United States, and a resident of
Boston, in the county of Suffolk and State of

5 Massachusetts, have invented new and useful
Improvementsin Elevator-Machines, of which
the following, taken in conneetion with the ac-
companying drawings, is a specification.

These improvements relate to that class of

10 elevators in-which the platform or car is sus-
pended by a cable or wire rope in suitable
guides and raised or lowered by the cable
winding or unwinding upon a drum.

The object of such improvements is to make

15 the operation of such machines and carssafer
and more reliable than heretofore.

They counsist of devices for extraordinary
purposes, together with the general construe-
tion, all of which will be herein fully speci-

2o fied and set forth in the claims,

Figure 1 is a front elevation; Fig.2, a plan
view; Figs. § and 4, end elevations; Fig. 5, a
detail of controller for speed; Fig. 6, a rear
elevation; and Figs. 7, 8 and 9, detail views.

25 Figs.10 and 11 are views showing other posi-
tions of parts shown in Fig. 1.

A A" A’ represent the frame of the ma-
chine. The part A’ is an extension of the

~ main frame A, and may be bolted thereto or

3o parted in the pattern so as to cast it solid at
different heights in different machines to suit
different diameters of the main gear. The
part A’’'is bolted to the main frame so as to

. be easily removed in re-placing the loose pul-

35 leys which are always the first to wear out.

: Bisthe worm shaft having bearing boxesat

bbb. Solid with the shaft is the worm C, and
also upon this shaft is the drive pulley D, and

on each side are the loose pulleys D’ and D'’.

A brake pulley E is also secured to the worm

shaft. This arrangement of pulleys provides
for the keeping in place of the loose pulleys

D’ and D””. The worm shaft B has a suit-

able anti-friction step at both ends and a set

45 screw b’’, by which all end play and wear may
be taken up. The worm C engages with the
worm-wheel C’ upon the drum-shaft F, to
which it is firmly secured; this worm-wheel
may be a part of the drum G and not con-

50 nected with the shaft except through or by
the drum. The drum G receives the cable,

40

-| in the drawings.

and by winding or unwinding gives motion
correspondingly to the car; it is secured to
the drum shaft, which is held to theframein
its revolutions by the bearing capsff. This 55
construction constitutes the means whereby
the car is raised or lowered by the belts, one

of which runs in one direction and the other
reverse. Thebeltsareheld freein yokesh h;
these yokes are adjustable and may beset at 6o
any point around the pulleys to suit the di-
reetion of the belts. Secured to the shipper
arms H H are the pieces 2’/ A’ having exten-
sions concentric to the pulleys and to these
extensions the belt yokes % h are adjustably 65
secured. )

The shipper bars H H have an endwise and
parallel metion and are supported and held
in place by the brackets Iand I’. The bars
have projecting lugs ¢ ¢, one turned up and 7o
the other down; into these lugs.are fastened
studs upon which are anti-friction rollers,
moving in the same plane.

Jisa bracket and stud secured to the frame,
which holds freely in place the cam wheel K 73
having a part of its circumference geared so
that it may receive half'a turn, and provided
with stops %k which come in contact with the
teeth of the gear K’ to prevent it receiving
any more than this required motion. The 8o
shape of the cam may be deseribed as being
over half the circle coneentrie, the rest of the
circle being equally divided into two regular .
approaches to the center, one from the right, "~
the other from the left; or precisely as shown 8g
The anti-friction vollers of
the shipper bars engage in the cam groove,so-
that motion is communicated from the cam
wheel K to the shipper bars H H.

L is the shipper wheel, to which the ship- go
per rope is fastened from the well way and
car; this wheel has a free motion upon the
drum shaft and is geared so that one turn is
the full scope of its motion and it is con-
nected to the cam wheel K by the interme- g5
diate gear K/, mounted upon andloosely turn-
ing upon the stud &’. This whole arrange-
ment provides for the manipulation from the .
car to raise, lower or stop it at will. -

An improved device to automatically stop too
the motion of the car at the top or bottom of
the well way, independent of the ordinary
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shipper rope stops, is arranged as follows:—
Extending inwardly from the geared shipper
wheel L are two wings /] and inside of these
wings are fitted the double set nuts I’ I and
traveling nut I’’; the set nuts are turned to
freely enter the wings, but the traveling nut
is only given an endwise motion, it being in
continual engagement with the wings, as
shown by the shoulders I’”/. Uponthe drum
shaft I within the wings [ is cut a screw
thread, and corresponding screw threads are
cut in the set nuts and traveling nut. When
the set nuts are set at any point on the screw
threads, they are to all intent a part of the
drum shaft and have its motion. The trav-
eling nut is always loose and is held from
turning by the wings ! / and therefore the mo-
tion of the drum shaft will travel the nut!”’’
in either direction toward the set nuts. Into
the faces of the traveling nut and set nuts
are inserted steel pins ’”//; these pins come
in contact when the traveling nut approaches
the set nuts and thereby the motion of the
drum shaft is communicated to the shipper
wheel gear L through the intermediate gear
K’ to the cam wheel K, which moves the
shipper bars and belts. _

A new arrangement for automatically stop-
ping the machine in event of obstruetion in
the well way and to prevent the unwindingof
the rope and winding in the wrong direction
is made as follows:—Secured to the interme-
diate gear K’ is the gear M; this gear per-
forms no function in the ordinary running of
the machine. It is incased within the slid-
ing frame M’ and to said frame the spring-
supported rack m has a vertical sliding mo-
tion to engage and disengage said gear M.
The frame M’ has a sliding motion up and
down when in gear, and is held in place by
the stud upon which the gear M turns, and
has a connection at m’ to the end of an arm
m’’ secured to the rock-shaft N, whichis held
to the frame by bearing boxes. The sliding
motion of the frame M ecarries the rack m
with it, the latter having another sliding mo-
tion independent of the former. A weight
and lever N’ is secured to the shaft N andso
set that it acts from horizontal to vertical, or
nearly so. Also secured to the shaft N are
the arms 7/’ and to the ends of these arms
are pivoted the connecting links n n, to the
lower ends of the levers n’ n” pivoted to the
stationary frame at n’/ n’’; theselevers have
the springs »n'’’ n’’’ secured thereto, which
extend upwardly sufficiently to reach the ca-
ble above the drum and to the ends of these
springs is fastened a shaft n’’’’ extending

across the face of the drum, and upon whiech .

are the sheaves O O, which bear upon the
cables and travel along the shaft as the ca-
bles revolve them. When the cables are
tight and all in running order, the weight le-
ver N is sethorizontal so asto be continually
exerting its full influence on the rock-shaft
N. The arms m’’" m'”” and connecting links
n n are set so as to make a knuckle joint, as

514,023

shown at Fig. 1. The arm '/ and frame M’
carrying the spring supported sliding rack m,
are set at their uppermost position, go that
the rack m is clear of the gear M and when
all is thus secured to the rock-shaft N, it will
be apparent that the weighted lever N’ is
pressing the sheaves O O to the cables, and
that the presence and pressure of the cables
is holding the rack m from engagement with
the gear M. Another new feature is to pre-
vent any acceleration of speed of car which
may be oceasioned by breakage of belt while
car is running down; or by an excessive load
overcoming the adhesion of belts and slip-
ping or throwing them off, or from the general
wear out or too free motion carelessly given
the parts of the machine.

A cam P is bolted to the drum and within
its groove is the roller p free to turn upon
the end of the spring lever p’, which is se-
cured to the rock-shaft P’ supported by the
bearings p’’ p’’ andearryinganinverted pend-
ulumP’’ onthe outside of the frame. Overthe
inside bearing the rock-shaft P’ has half its
diameter cut away so that when the inverted
pendulum is perpendicular thissurface atp’’”’
is horizontal; upon this flat surface rests the
arm P’’’ with a like flat surface coming in close
contact, and this arm is pivoted to the frame
at p’’’’. Qisa brake-shoe applied to the rim
of thedrum and hasasquare headed set-screw
g tapped into it, the head of avhich sets into
the square recess g’ of the arm P’/’, and
makes the brake-shoe adjustable to the arm.
It acts as a lock by the square recess and
also by the brake-shoe being held by the rim
from turning. The adjustmentis made by re-
moving the parts P/, ¢, and Q from the ma-
chine together or asa whole and afterward so
replacing them. The motion of the drum
gives the vibrations to the springlever, which
normally communieates them without spring-
ing to the inverted pendulum. Should the
speed of the drum increase, the vibrationsin-
crease, and this by the stiffness of the spring
lever gives an excess of momentum tothein-
verted pendulum which exerts at the end of
every vibration a leverage upon the rim of
the drum shaft through the parts shown and

which instantly checks any acceleration at.

the start and thereforeacts asa preventative.

Another improvement is the double brake
applied to the worm shaft and which serves
an extraordinary use over the single one now
used.

The bracket I’ bolted rigid to the frame has
a bearing 4" for the piece R, and with this
piece are two lugsr+" at equal distances from
its axis and opposite to each other. The lug
r enters a hole in the lower brake strap T,
and the lug +’ is so connected to the upper
strap T’ that the weighted lever R’ is exert-
ing its force to pull down the strap T and
puil up the other. The weighted lever R’ is
secured to the piece R with said lever resting
upon a stud '’/ fastened to the outside of the
cam wheel, so that motion of same raises and
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lowers the lever R’ and gives a motion to the
piece R to rock in the bearing ¢ and to the
lugs 7 r/,one to move up and the other down.
Secured to the frame opposite the bracket I
is the adjusting and supporting post 8, its
upper end being screw  threaded, and pro-
vided with jam nuts s and §'.

T T’ are brake straps nearly semi-circular,
one end of each of which loops on to one of
the lugs and the other overand on to the post.
A rubber or other spring s"” between the ends
of the straps on the post serves to hold the
straps hard against the jam nuts s and s’
The automatic action of the machine opens
and closes these brake straps T T/ upon the
outer surface of the brake pulley E secured
to the worm shaft; there being a leather fac-
ing upon the inside of the straps. The pull
or strain of the brake comes on the post S.
In one direction of the motion one of the
straps is doing the most holding, in an oppo-
site direction this order is reversed. Thisis
an essential improvement, in that ofttimes it
is important that a sufficient brake be ap-
plied to the car in its ascent, and especially
8o if the car be overbalanced, which may be
done in certain cases toadvantage. Itsespe-
cial value consists in that it is always right
and uniform initsactionand istherefore cor-
rect for both right and left hand machines.

The operation of the wholemachine may be
stated as follows:—The running direction of
belts is through the yokes 2 /i to the pul-
leys; so that D’ is driven right-hand, or with
the sun, and D’ in an opposite direction.
The worm C being right-hand lead engages
the gear and turns the drum to pulldown
on the cable when the belt is'shifted from
pulley D’/ on to pulley D. The belis running
in opposite directions are running on the
loose pulleys and through the belt yokes, and
the car is stationary and suspended in the
well way. The brake straps T T’ are drawn

snug around the brake pulley E. A pull

down on the shipper rope causes half a turn
of the shipper wheel and gear, which through
the intermediate gear gives a quarter turn
to the cam wheel. This motion causes the
groove of the cam wheel to affect the shipper
bars by the anti-friction rollers which run
in the grooves and are secured to the bars.
One of the bars remains stationary for the
reason that its roller is running in the con-
centric part of the cam, while the other is
running in the part approaching the center,
and therefore the bar moves, carrying the
belt yoke with it and the belt is pulled on to
the tight pulley.. Atthe same time the stud
+' on the outer surface of -the cam wheel K
raises the weighted lever, which releases the
gripof thedouble brakestrapsTT’,and the car
ascends. A reversionofthismovementonthe
shipper rope and the carstops with the double
brake snug to the brake pulley and the ship-
per rope again atits original position or at the
middle of its scope of travel. A further lift
of the shipper rope causes a reverse action of

the shipper bars, but a like action to release
the brake, and consequently the belt running
in a reverse direction is brought on to the
tight pulley, which causes the car to descend.
A reversion of this last movementand the car
is again stopped. The double brake takes a
like effect-in both directions as already de-
seribed. Without any manipulation on the
shipper rope on its ascent or descent, the ear
will stop wherever the adjusted set nuts I’ I/
determine,and the same will take placeshould
the shipper rope break. In the descent of
the car, it may unexpectedly come in contaet
with an obstruction; when such occurs the
ropes become slack, the weighted lever forces
the sheaves O O against the slack of the ropes,
and engaging the rack into the gear M, it
gives it half a turn which gives a movement
to bring the belt from the tight to the loose
pulley, and the machine stops unknown to the
car attendant, who has no other way out but
to ascend, and in pulling the shipper rope the
gear M moving with the other partsdepresses
the spring-supported rack on contact of each
tooth and the car ascends; areversion of this
movement stops the car, and in so doing en-
gages the spring-supported rack, which raises
the frame and weighted lever and all other
parts dependent on the rock-shaft N’ to their
original position, and these parts are thus
held by the tension of the cables, and the de-
vices are re-set ready to again re-actinevent

"the obstruction is not removed.

While the speed of the machine is normal
the brake-shoe Q is adjusted so that at the
end of its upward movement it just clears
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contact with the rim of the drum. At nor-

mal speed the spring lever is sufficiently stiff
as not to yield in its vibrations to the mo-
mentum of the weighted lever. On the least
increase of speed a quicker vibration is given
thelevers which by the peculiar shape of the
cam gives lime at the end of every vibration
for the excessive momentum to exert its mul-
tiplied force to the brake shoe Q and upon

105

IIO

the rim of the drum, and which instantly

checks any acceleration by the friction of one
against the other.

Having thus deseribed my improvements,
what I desireto secure by Letters Patent is—

1. In an elevator machine as described, the
combination witha brake pulley of the dupli-
cate brakestraps Tand T’ theconnecting piece
R provided with the lugs r #/, and mounted
in the bearing ¢’ the weighted lever R’ stud
7’ and means to adjust said brake straps as
shown.

2. The combination with the gear M of the

_sliding frame M’ provided with the rack m,

the counter weighted rock shaft N opera-
tively connected with the sliding frame, and
having the arms m/’’ and operating mechan-
ism therefrom to the sheaves O O which bear
upon the cables as shown and deseribed.

3. The eombination with a shaft of the
sheaves O O loose thereon, spring arms sup-
porting said shaft, rock shaft N, connections
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between said rock shaft and spring arms, the
gear M, belt yokes % h, connections between
said yokes and gear M, the sliding frame M’,
a rack carried by said frame meshing with
gear M, connections between the frame M’
and the rock shaft N and the weighted lever
N’ on said shaft N, substantially as described.

4. Thecombination, with the shipper wheel
L,of the gear M, gearing connecting said ship-
per wheel and gear M, the sliding frame M’
carrying a spring supported rack m adapted
to engage and rotate said gear M, the rock
shaft N, connections between the frame M’
and the rock shaft N, means whereby the
rock shaft is rotated by the slacking of the
cable, and means whereby the driving belt is
shifted by the rotation of gear M substan-
tially as described. .

5. The combination in a speed controlling
device with the drum cam P spring-lever p’

engaging said cam, the inverted pendulum,
the rock shaft having a flat surface p’’, con-
necting mechanism therefrom to the brake
shoe, of said brake shoe, to bear upon the
drum as shown and described.

6. The combination with the brake shoe Q,
its adjusting screw g, the pivoted arm P’”’
having its free end engaging a flat surface of
the rock shaft, of said rock shaft having the
inverted pendulum secured thereto as shown,
and for the purpose set forth.

In testimony whereof I have signed my
name to this specification, in the presence of
two subseribing witnesses, on this 4th day of
November, A. D. 1892,

JAMES NAYLOR, J=.

Witnesses:
A. KENNY,
FrANK C. PIKE.
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