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Specification formmg part of Letters Patent No. 186,010, dated Ja.nua.ry 9, 1877; application filed
August 7, 1876.

To all whom it may concern:

Be it known that I, HERMANN KILLICHES,
of the city of Lemberg, Empire of Austria-
Hungary, have invented certain new and use-
ful Improvements in Dynamometers; and I
do hereby declare that the followmg is a full
and exact description thereof :

My invention is adapted to provide the two
main properties of dynamometers, viz: the
registration of the power used and of the way
made at the same time, and in a manner en-
tirely new and more practicable than has
been before known. -

In all dynamometers or indicators the
strain or power exerted by an engine or a
machine was graphically noted, but the way
made was _in general calculated from the
stroke or number .of revolutions, very sel-
dom given graphically. Hence in all cases a
calculation is necessary to get from the differ-
ent diagrams the result in figures.

. Someof theadvantagesof my apparatus may
be sepala,'cel) enumerated, as follows: Tirst,
it gives, without any calculatlou whatsoever,

" the actual work on the dial of the counter in

foot-poundsor “‘hundred-yard tons,” by figures.

Second, the figures expressing the amount

of work done can De controlled at any time

as the use of gas is controlled, and shown at

any time by the figures of the counter of a

gas-wster. Third, my apparatus is very sim-

ple and easily applied.

In the accompanying drawing, Figure 1 rep-
resents .a vertical front elevation of my im-
proved dynamometer with the front parts re-
moved. Fig. 2 represents a vertical cross-
section on the line a b, in Fig. 1.

A A are two frames, kept in position to
each other by means of two lugs, B B, on the
casing C, and of different bolts. One end of
the frames A A is attached to suitable parts
of an engine or a machine by means of the
bolt D, the other end by means of the bolt I of
the lever F, swinging round the bolt E. The
motion of the shorter part of the lever F is
enlarged by means of the lever G, to which
" the former is connected by thelinks H H, and
. this larger motion is communicated by means

of the connecting-rod J on the end of the
longer arm of G, the guide-bar K, and the

- forked guide L, to the smaller Wheel M of a

pair of brush-wheels. The wheel M slides
longitudinally on a four-square part, or on a
feather of the shaft N and causes, revolving
in the forked guide L, the shaft N to revolve
as well. The revolutions of this shaft N are
registered on the dial of the counter O, a
serew, P, on the shaft N working, by means
of a worm wheel, the first shaft of the counter
O. The lever G is at the place Q forked, and
both its branches are provided with mdenta—
tions to meet on the right side the eross-pin
R and on the left side the ends of the two
stays, V V, which are counected on their
other ends by the cross-pin T, and kept in po-
sition by guide-pins ¢ £, Wlth play enough to
slide between them. A coiled sprmg, S, has
one end attached to the cross-pin R and the
other end to the cross-pin T. Both pinsreach
through the side frames A A and work in
slots of the latter, but in such a manner that
in the position represented in the drawing the
pin R and the free ends of the stays V V are
held in contact with the iudentations of the
lever G by means of thespring 8. The brush-
wheel M gears with the larger wheel W, which
united to the hollow shaft X by means of a
feather, on which it slides, is set in motion by
the pulley or gear-wheel Y, fastened to the
shaft X,

To secure the necessary friction between
the two brush-wheels M and W, the latter is
pressed against the former by means of a
spring, incased in the hollow shaft X, and
coiled round the shaft Z, fixed to the hub of
the wheel W. The shaft X turns in a long
hub or socket on the casing C, and is pre-
vented from slipping by means of a collar.

When a pull is exerted on the apparatus by
means of the pins I and D, the lever G is
forced to the right-side, carrying with it the
pin R along the slots in the frames A A aud
the wheel M along the shaft N, returning to
its original position when the pull ceases.
When a push is exerted on the apparatus by
means of the pins I and D, the lever G is
forced to the left side, carrying with it the
stays V V, and by them the pin T along the
slots in A A, and the wheel M along the shaft
N, returning also to its original position, when
the push ceases.

As the apparatus is intended to measure
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not the power alone, but the product of power
and way, therefore the way traveled is trans-
ferred to the pulley Y by a belt or chain, and
by means of the pulley Y to the wheel W,
causing the wheel M to revolve as soon as the
latter is shifted to the right or left side of the
center of W. The produet or effect of these
two motions is shown in figures on the dial of
the counter O.

In place of the pulley Y may be used a
toothed wheel or a chain-drum, or any other
suitable device.

For the explanation of the use of my dyna-
mometer, it may be interposed between the
locomotive of a railroad-train and the tender
by meaus of links or loops attached to the
bolt D and to the bolt I. On the axle of the
driving-wheel of the locomotive, which may
have a diameter of one yard, a pulley is fast-
ened of the same diameter as the pulley Y, so
. that each revolution of the driver corresponds
with one revolution of the wheel W. Then
for each hundred yards of the way of the train
the wheel W will make thirty-one thousand
eight hundred and thirty-two revolations. If
 a drawing power of two thousand pounds is
acting at the point I, then the power exerted
on the spring S at the point Q will be two
thousand eighths, equaling two hundred and
fitty pounds. This force of two hundred and
fifty pounds exerfed at the point Q will extend
the spring S five-sixteenths of one inch, and
the wheel M will be shifted half an inch from
the center of W. Sixteen revolutions of the
shaft N produce one revolution of the first axle
of the counter. The diameter of M is two

inches, and consequently when it is shifted to
a distance of one-half inch from the center of
W, M will make one-half revolution for every
one revolution of W. Consequently thirty-
one thousand eight hundred and thirty-two

revolitions of W will approzimately produce
one revolution of the unit-wheel of the counter,
indicating hundred yards, tons, as thirty-one
thousand eight hundred and thirty-two revo-
lutions of W show one hundred yards of trav-
eled way. At a glance on the dial at. the end
of the trip the product of drawing-power and
velocity—that is, the amount of work of the
locomotive—is ascertained in figures, with dune
consideration of wind, different levels of the -
road, and other incidents which have any in-
fluence on the work of -the locomotive. By
this example it can be easily understood how
to use my dynamometer in other cases to as-
certain the work of stationary engines, tur-
bines, shaftings, &c.

For reciprocating motions the lever Q is
forced alternately to the right and to the left;
and as the wheel Y turns also to the right and
to the left, the shaft N will keep on to turn in
its original direction, the counter O showing
always the amount of work done.

What I claim as 'new, and want to secure
by Letters Patent, is— : :
1. The levers F and @, the spring S, the
stays V V, in combination with the wheel or
pulley Y and the intermediate working mech-
anism, all substantially as herein deseribed,
when used for a dynamometer in the manner

and for the purpose specified. :

2. The spring S, with its two pins R and T,
in combination with the stays V V, when ar-
ranged relatively to the lever G at the place
Q, as and for the purpose specified.

In testimony whereof I have signed my -
name to this specification in the presence of
two subseribing witnesses.

HERMANN KILLICHES.

Witnesses: ‘

GERARD WENZESLAUS NAWROCKI,
EDWARD P. MACLEAN.




