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UNITED STATES PATENT OFFICE.

HENRY C. BLISS, OF WEST SPRINGFIELD, MASSAOHUSETTS.

ELECTRICAL INDICATOR FOR ELEVATORS.

SPECIFICATION forming part of Letters Patent No. 234,945, dated November 30, 1880,
| Application filed March 25, 1880. (No model.)

1o all whom it may concern :

Be it known that I, HENRY C. BLISS, of
West Springfield, county of Hampden, State
of Massachusetts, have invented a new and
usetul Improvement in Indexes for Elevators,
of which the following is a full and exact de-
scription, reference being had to the accom-
panying drawings.

The object of my invention is to indicate at
conveunlent places for observation, more or less
remote from an elevator, the position and di-
rection of motion of the elevator car or plat-

form, or any body subject to an upward and

downward, forward and retrograde motion.

To accomplish this object I cause, by the con-
trivance herein described, the hands on dials
or arcs, located, for instance on the different
floors of a building, to revolve or move upward
or downward as the elevator-car ascends or
descends, said mechanism being operated by
electric impulses controlled and regulated by
an automadtic circutt - closing device attached
to the hoisting machinery of the elevator.

My invention is fully shown in the accoin-
panying drawings, in which—

Figure 1 is a general perspective view of
machine with dial removed. Fig. 2 is plan of
dial with index; Fig. 3, a detail of pawl with
attachments; Ifig. 4, general perspective of
circalt-closing apparatus attached to hoisting
machinery of elevator; Iig. 5, detail of at-

~tachment of pawl with armature.
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In Fig. 1 A'is the base of the instrument,
which also answers for the bottom or back of
the box inclosing the machinery. The box has
for its front a piece of sheet metal, that, being
painted and suitably graduated, forms the
dial or arc B in Fig. 2.

U and D are two electro - magnets provided
with vibrating armatures ¢ and d. The arma-
tures are pivoted at ¢ and d’ in the usual
manner.

The length of vibration of armature C is
regulated by set-screw a, and the swing of ar-
mature d 1s regulated by pin b, or preferably
a set-screw 1n place thereof. Armature C car-

- ries at its end the double-elbow pawl T

K and e are adjustable springs of different
tension. The spring L is adjustable by screw
at a’, and spring e is adjustable by serew
through armature-rod d at ¢/. Normally, the
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spring L 1s at a slight tension, sufficient to
swing the pawl If to the right, so that foot f
will engage ratchet-wheel H. Spring e is of
stiffer teusion, and normally is lax; but when
1t1s tightened by motion of armature d it over-
comes the spring K, and draws to the left the
pawl If, thereby causing foot 7/’ to engage
ratchet-wheel I when said pawl is worked by
force of magnet C. |

H and Iareratchet-wheels, firmly fixed upon
sleeve /i, which sleeve turns freely on post 1.
The teeth of these ratchet-wheels are set in op-
posite directions, so that a reversal of direc-
tion of motion is caused by shifting engage-
ment of pawl from foot fwith wheel H to foot
J to wheel I, and vice versa.

The band orindex M clasps the end of sleeve
h with an attachment similar to that of the
minute-hand of a clock.

The pawl I, Fig. 3, has the shape of an in-
verted T, with the tips turned out in opposite
directions. The rod m of the pawl passes
through block K, and has a longitudinal ad-
justment by means of set-serew &. The block
K 1s connected to armature ¢ by means of pin
[, which projects from said armature and into
a corresponding hole in the block. Upon this
pin the pawl swings freely to the right or left
according to tension of springs, as shown.

The length of rod » is less than the diame-
ter of the ratchet-wheels, and when the pawl
18 in normal position it rests down upon the
two ratchets, the foot fengaging a tooth on
the left periplery of ratchet-wheel H, and foot
J/ engaging a tooth on the right of ratchet I,
and in that position the rod m forms a line in
reference to the two, representing the chord of
an arc of the two circles. The feet fand 77
are formed by inserting pins horizontally and
at right angles within the opposite sides and
extreme ends of rod n.

An equivalent device may, of course, be en-
ployed in the place of pawl IY, constructed as
described—as, for instance, two narrow strips
of metal may be attached to Dlock K and ex-
tended downward therefrom in the form of an
inverted V to the point of contaect on periph-
ery of H and I. In the deviece desecribed, if
the pawl is raised by operation of magnet C,
the feet / and f/ will both be raised from the
teeth engaged on the periphery of H and I,
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and, as the chord of the arc of the circles be-
comes shorter as it recedes from the center,
space will be gained thereby for a lateral mo-
tion or swing of the pawl If.

The length of rod # and diameter of wheels
are so proportioned, and the length of vibra-
tion of armature C 1s so adjusted by set-screw
a, that when the pawl is drawn up by force of
magnet G, and to the right by spring Ii, or to
the left by spring e on armature d, but one
tooth of either ratchet-wheel can be passed
over at a single impulse of said magnet.

N is a friction-spring, one end ot which 1s
fixed at d’, and the other end of which drags
upon the side of wheel H, thereby tending to
keep the ratchets in position except when
moved in response to magnets C.

In Fig. 4 Wisa w heel, preferably of wood,
though any non- cmlductmo substance 18 suit-
able. This wheel is ﬂtt‘tched to and revolves
with the shaft of the elevator machinery that
carries the drum or wheel from or over which
the cable is played out that suspends the ele-
vator car or platform, The diameter of W will
vary with the diameter of the cable-drum of
the hoisting apparatus the height or distance
that the car or platform has to traverse, and
the number of teeth on the ratchet-wheels, as
is more fully hereinafter described. The width
of the wheel may conveniently be two 1nches.
On the periphery of the same are fixed or em-
bedded transversely the metal strips w’ @',
preferably of brass.

X is a plane board of-convenient size, which
is suspended from shaft P by means of hooks

q ¢, which have suach bearings upon said shaft |

that very little friction is produced when the
shaft revolves. X isprovided with arm X/,
which supports or carries springs v and ',

Y is a rod that extends ifrom board W to
some portion of the building and holds said
board steady. Springs ¢ and ¢/, wiich are
preferably of brass, are insulated upon their
support X’. These springs impinge upon the
periphery of W, and, whenever in the revolu-
tion of said wheel W metal strips w and 2 are
brought in coutact with them, an electric cir-
cuit is closed through wire z, which leads di-
rect'y to one pole of battery O, and wire 2/,
which leads through electro-magnet C to the
other pole of same.

It will readily be seen that the revolution of
wheel W 1n eicther direction will canse a suc-
cession of impulses to be sent through magnet
C, as strips w w pass under springs y y’.

S 15 a metal spring, preferably of brass,
which bears against the side of wheel W..
This spring is attached to rock-shaft s, and in-
sulated upon ifs bearings p and p’.

T 1s another spriug, also preferably of brass,
insulated apon the projection or support X.
This spring is set with its face at right angles
with S, and only comes in contact withS when
that spring 1s dragged to the right by motion
or revolution of W,

T is a post, insulated upon its sapport and
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| placed at such a distance from spring T that

a slight play is allowed S on the bearings s
between the two. -

To spring S is attached insulated wire «
leading to one pole of battery O/. To spring
T is attached wire «’, which leads through
electro-magnet D to the other pole of said bat-
tery.
wheel W' to the right or left as far as the
spring T or post ¢ will allow. If the motion
of the wheel is to the right the electrie circuit
is closed through springs Sand T, and on the
other hand, when the wheel revolves to the
left, the circuit is broken.

As the car or platform of the elevator as-

cends when the wheel and cable-drumm turns
to the right, and descends when they re-
volve to the left, it will readily be seen that
a change in the direction of motion of eleva-

- tor will simultaneously cause a change in the

condition of electro-magnet D,
In the place of supports X and X/, springs
y ¢y and S and T may be attached to any con-

-venient portion ot the building or elevator ma-

chinery.

On the dial or arc B, Fig. 2, are pins ¢ and
', which arrest the IIIOBIOH of the hand at the
top and bottom of the arc. These points rep-
resent highest and lowest floors of the build-
ing reached by the car or plattorm. Should
there be five floors in the building to Dbe
reached, then the are B will be marked by five
radial lines, as indicated, and upon each wiil
be pointed the number of the story that 1t rep-
resents.

The practical operation of this mechanism
above described is as follows: lLet the elevator
car or platform be at the lowest point ot 1ts
course, which we will call the first floor of a
l)ulldmﬂ and commence toascend by the wind-
ing up of the cable, and let the hand M on dial
or arc B be set so as to point directly dowi.
The wheel W, Ifig. 4, now revolves to the
right, and the eleetric circuit, through battery
O’ and magnet D, 1s closed through the me-
dinm of spring S, now in contact with spring
T. Magnet D being actnated, armature d 1s
drawn toward it and spring I tightened. This
causes pawl I to be swung to the left so that
foot f/ engages a tooth of ratchet 1. At the

me time a succession of impulses are sent
throungh magnet C by the closing of the cir-
cuit throungh springs ¥ and ' and battery O.

This causes the pawl F to rise and tall, the
ratchet to revolve, and the hand M to rise on

the arc. As the machine is set in a vertical
position, the weight of the pawl is suificient to
turn the ratchet-wheels., If, now, the direction
of the car is changed from ascending to de-
scending, the direction of motion of wheel W
i1s also changed, the drag-spring S 1§ carried
away from spring T, the electric ¢ircuit through
magnet D 1s thereby broken, the armature d
at once recedes from 1ts magnet, the spring e
18 loosened, and, as a consequence, the pawl
I! swings to the right and engages foot f with

- The spring S follows the motion of
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a tooth ot ratchet H, and releases, at the same
time, foot f/ from ratchet I. This causes a
change in the direction of motion of hand M,
which will now swing downward as the car
descends. Should there be one hundred teeth
on the ratchet-wheels, or fifty on the semi-
periphery of the same, and the height to be
attalned by the elevator-car be fifty feet, the
current through magnet C should be closed
and broken ounce as the car passes over each
foot of ifts course. Now,if the cable-drum be
nine feet in circamference, and the wheel W
be of the same size, then there shounld be nine
strips, w w’, &e., on the periphery of W, which
would cause a make and break in the electrie
circuit throngh magnet C as the cableis played
out or the car is hoisted one foot. It will be
more convenlent to make the wheel of less

diameter than that of the cable-drum, in which

case the strips w w’ will, of course, be nearer
together.
Should the hand M by any means become

~turned out of proper position, or if it should
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be set at random when the elevator-ecar is
started, the same will, when the car reaches
the highest or lowest point in its course, be
properly adjusted in the following manner:
Suppose the hand be set on the point on the
arc representing the second floor when the car
is at the first or lowest floor; or,in other words,
suppose the hand beoutof position by thespace
representing one tloor; if in this variation the
hand be set ahead of the car, it will reach the
upper pin, ', before the car reaches the upper
floor of the building,and will there be arrested
and held until the car reaches the top of its
course. Any farther motion of car and index
must be downward, and in that direction both
will start properly at the same instant. It will
readily be seen that a similar correction will
be effected by means of pin ¢ at bottom of are,
and that index M will constantly be kept in
proper relative position.

Instead of the two ratehet-wheels H and I,
one alone—as ratchet H—may be employed,
In which case the feet of the double-elbow
pawl should be turned in the same direction
and engage the opposite sides of the single
ratchet; or, if an inverted V-shaped pawl be
employed, the right branch should be hooked,
30 as toengage the teeth on the right periphery
of the ratchet when the pawl is raised. A mo-
tion of the ratchet and index in one direction
will then be effected, when the pawl being op-
erated 1s swung to the left, and a reverse mo-
tion will be imparted when the pawl is swung
to the right. I prefer, however, the employ-

ment of the two ratchets, as I thereby avoid

 that sudden jerking motion on the index which

an electro-magnet imparts when its power is
directly applied; and in the employment of
two ratchets the double-elbow or bifurcated
pawl, adapted as shown, answers both for a
propelling and retaining device.

Having now fully explained my invention,
what I claim, and desire to secure by Letters
Patent, is—

1. The mechanism herein described for pro-
ducing and controlling the motion of an index,
consisting of wheel W, provided with strips w
w!, springs y and o/, springs S and T, batteries
O and O/, electro-magnets C and D, armatures
¢ and d, ratchets H and I, pawl F, springs E

and e, dial B, and hand M, substantially as de--

scribed.

2. Inan instrument operated Ly electric im-
pulsesfor indicating the position and direction
of motion of an elevator or similarly-moving
body, the electro-magnets C and D, the one
for producing motion in an index and the other
for controlling the direction of motion.

3. The ratchet-wheels H and I, provided
with the bifurcated pawl F, substantially as
described.

4, The pawl I and armature d, provided with
springs K and e, substantially as deseribed.

5. The armature ¢, provided with swinging
bifurcated pawl I, for producing and changing
directionof motion in ratchet wheel or wheels,
substantially as described.

6. The wheel W, provided with drag-spring
S and set-spring T, strips w0 w/ w"” and springs
y and ¥, having electric connection with bat-
teries O and O’ and electro-magnets C and D,
substantially as deseribed.

7. In combination with a revolving or mov-
g body, subject to a change of direction of
motion, the insulated drag-spring S and set-
spring 1, whereby an electrie circuit is closed
by the motion of said body in one direction,
and broken by its motion in another or oppo-
site direction, -

8. The combination, with hand M, moving
correspondently to another body having an
upward-and-downward or alternate motion, of
pins k and &, situated at such points on the
arc over which the hand swings as represent
thereon the terminiof the eourse traversed by
the correspondently-moving body, and oper-
ating, by arresting the motion of said hand at
sald points, to correct certain disarrangements
in the index, substantially as described.

HENRY C. BLISS.

Witnesses:

THEO. E, DAVIS,
H. A, HALL.
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