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Lo all whom it may concermn:

Be it known that I, HEZEKTAHE CONANT, a
citizen of the United States, residing at Paw-
tucket, in the county of Providence, Rhode
Island, have invented a new and useful Speed-
Indicator, of which the following is a specifi-
cation,

The object of my invention is to secure a
convenient and certain method of showing
constantly the rate of speed of a revolving
shaft, whether of a motor or attached to an
engine or motor of any kind in such a manner
that when the shaft to be observed is revolv-
ing ab 1ts standard speed the hands or point-
ers will remain stationary, and when the speed
falls short or exceeds said standard rate by
ever so small an amount the indicator shows
such difference by moving its hands forward
or backward, as the case may be, whenever
the difference has arisen, thus showing con-
stantly to the manager or attendant how much
time or how many revolations said shaft has
galned or lost since the start, and that without
any written or mental caleulation whatso-
ever. lattain this by meansof the mechanism
lllustrated in the accompanying drawings, in
which— |

Figure 1 is a front view of the works having
the dial removed and a portion of the Sup-
porting-plate broken away. Fig. 2 is a side
view of the same. Fig. 3 is a perspective
view of the instrument complete as it appears
In actual operation. Tig. 4 is a ‘perspective
view of the device for stopping and starting
the pendulum.

Similarletters refer tosimilar parts through-
oub the several drawings. |

The manner in whieh this indiecates can be
best understood by referring to Fig. 3. It
resembles a clock, and has two hands that in-
dicate when the observed shaft or engine is at
1ts true speed by pointing to the figure 9, which
18 the zero-point. If theshaftin its course has
exceeded the appointed rate or fallen short of
the same, the long hand moves toward the

word ‘‘Fast,”” ifgaining,and toward “‘Slow,”’ if

losing, and the small divisions passed over
may be seconds of time or single revolutions,
as desired and planned. The short hand has
a relative motion to the long hand of one to
nine in the instrument here deseribed.,

There 1salever, A, projecting from the left-
hand side of the ciock, having a rod, B, which
18 assumed $o have a direct connection to the
shalt or engine whose revolutions we wish to
observe. The rod B is actuated by the said
shalt or engine to move up and down, or in
some way to impart a reciprocating motion to
the lever A, so that every upward or forward
movement represents one revolution of the
shaft. There is a pendulum, €, shown in the
lower part of the clock, and a weight, D, will
act, as 1n an ordinary cloek, to impel an es-
capement that keeps the pendulum in motion.
Now 1t is well known that a pendulum is the
best device to measuare time into equal parts,
and 1n this instrument is so adjusted that the
long hand e of the dial will revolve exactly
once in two minutes. The short hand f will
nove across one of the divisions marked by
numerals in the same time and complete a
circuit of the dial in eighteen minutes. Ve
will now assuine that the engine to be observed
18 running at its full speed and the pendulum
of the clock is in motion and the hands are
both pointing to the figure 9. Now, so long
as the speed is at the proper and desired rate,
the hands will remain stationary: but if the
engine gains or loses upon the pendulum the
hands register that gain or loss upon the dial
as fast as established, no matter how muech or
little, or how long or short the time occupied
in making it. Thus it will be apparent to the
manager of a large factory as he passes near
to the indicator whether the speed has varied,
and to what extent, since the start.

The mechanical arrangements are best seen
in Ifigs.1 and 2. TFig. 1 represents the mech-
anism with the dial-plate removed and a por-
tion of the movement-plate brokenaway,show-
ing a front view of the train and works. The
rod B, actuated by the engine, and lever A are
seen ab the left, from which two pawls, ¢ and
b, act upon a ratchet-wheel, I, which is made
with a sufficient number of teeth, so that when
the engine runs at its correct speed it will
make a complete revolution in exactly one
minute of time. Infrontof this ratehet-wheel

Is seen an ordinary escapement-anchor, T,
wiich 1s acted upon by the ratchet-escapement
wheel . This is also rated to revolve once

in exactly one minute, but in a contrary direc-
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tion to the wheel K. In Fig. 2 the ratchet-
wheel I isseen at theright and the pendulum,
anchor, and escapement at the left. There
are two bevel-gears, X and I, which are fast
and actuated by the ratchet - wheels men-
tioned,the ratchet-wheel It actuating the bevel
L and the ratchet G actuating the bevel XK.
The large wheel H is the only wheel fast to the
shaft that carries the long hand ¢ of the dial,
so that can only revolve with it. This wheel
carries a small bevel, M, mounted with its axis
radial to the axis of the wheel,as shown,which
connects the two bevels K and L. It is now
easy tosee that if the two bevel-wheelsrevolve
1n coutrary directions at the same rate of
speed the small wheel M will revolve idly be-

tween without any impulse to move wheel H
in either direction; but if the wheel I is
stopped and the pendulom is in motion the
welght D will impel the same, and the wheel
K, revolving, will carry the wheel M, and thus
impel the wheel I to move with it, but at a
rate one-half of the wheel K, and thus carries
the long hand around, as said before, once in
two minutes. . On the other hand, supposing

~the penduluam is stopped and the engine is in

motion, the wheel H is forced around in the
opposite direction at the same rate, and this
action, it will be scen, reverses the movement
oftheclock-train thatisimpeiled by the weight
D, and therefore while this condition of things
lasts the weight 1s gradually but sarely wound
up. Thus 1t will be seen that when the en-

gine is at the rate of the pendulum the weight

remains stationary, as well as the hands, and
will require no winding until the engine has
lost time enough in the total to run the weight
completely down requiring beveml hours of
qmet to accomphah

Fig. 4representsa device for stopping and
staltmg the pendulum by pulling out and
pushing in a knob, T. A spring

of the case and restswith one end resting upon
the arm of an L.-shaped metal block secured
by a guiding groove in its position, and is so

arranged that when the knob T is pulled out ;

1t moves its farther end under the spring and
raises it to the position shown in the draw-
ings. This spring is slender, and if the pen-
dulum isnot at the time in the proper position
to be caught by 1t it passes of its own momen-
tum and depressesthe spring till it has passed
the point of 1t, which rises and catches the
pendulum in the manner shown in the draw-
1ings. Now when the knob T is pushed in the

spring S falls and liberates the pendulnm,
which allows it to swing and act as before.
The influence of the weight D on the clock

shaped as
shown and marked S isscrewed to the botfom |
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mechanism is transmitted through gear-wheel
O to the wheel H and through the bevel-
wheels M. and K to the pendulam-escapement,
which influence is exerted to keep the pendu-
lum 1n mofion even though the wheel Hshows
no motion, as when the engine is running at
the normal speed.

The instrument here described is adapted to
register and indicate the speed of a steam-en-
gine going at forty-five revolutions per min-
ute and one revoiution of the long hand will
show that the engine has lost or g amed ninety
revolutions, as the motion of Lhe hand for-
ward or backward 1Indicates; or i1t will indi-
cate two minutes of time if divided into one
huandred and twenty parts instead of ninety.
The wheel Ii can be actuated by a worm mesh-
ing Into teethon its periphery, orin any other
convenlent manner, as I do not confine my-
self to any special method of imparting mo-
tion to the wheel I, but can use any well-
known and convenient appliance.

I am well aware that speed-indicators have
beenn constructed wherein a time-keeping
movement has been associated with a motion
from an engine or revolving shaft in various
ways; but this special manner of using the de-
vice or comblnation to show the actual de-
parture constantly of the observed engine or
shaft from its true and normal speed by means
of adifferential motion 1s substantially new,
and

What I do clatm,and desire to secure by Let-
ters Patent, is— |

1. A differential speed-indicator consisting
of a clock-gear for keeping time,a gear for con-
nection with and operation by an ennme, and
adifferential gear in mesh with both the cloek-
gear and engine-gear, and provided with indi-
cator-handsarranged to move forward or back-
ward according tothe predominance of motion
in the clock or engine gear, substantially as de-
seribed.

A difterential speed-indicabor counsisting
ot aclock-gear for keeping time,a gear for con-
nection with and operation by an engine, and
a differential gear consisting of a bevel-wheel,
L, connected to the engine gear, a bevel- ﬂear
K connected with the clock ar, and an in-
termediate gear, H, Cari‘yi'ng upon a radial
axis within its plane a bevel - pinion, M, ar-
ranged In mesh with both the bevel - gears L
and KK, and a set of indicator-hands connected
to the gear H, substantially as and for the
purpose desulbed -

| HEZEKTAH CONANT.

Witnesses: : |
Ii. R. BULLOCK,

GLEO. BION ALLEN.
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