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1o all whom it may concern:

Be it known that I, ERNEST AUGUST BOUR.
RY, a resident of Ilorn, in the Republic of
Switzerland, have invented certain new and
useful Improvements in Dynamometers or
Motive-Power Balances; and I do hereby de-
clare that the following is a full and exact
description thereof, reference bei ng had to the
accompanylng drawings, and to the letters of
reference marked thereon, making a part of
this specification.

The object of the present inventionis to pro-
vide a compact, reliable, and as nearly as possi-
ple frictionless mechanical device for the per-
manentand correct measurement and record of
rotating dynamical values, whether produced
or absorbed, and which is adapted for nse with
any description of motor or poewer, from the
smallest up to the greatest. |

It consists of disks or bearing-plates inter-
posed between a loose pulley or a erank on an
independent master-shaft geared to the prime
motor, and a second pulley or equivalent de-
vice fixed on theshaftto be driven, and which
are adapted to slide freely longitudinally up-
on the subject-shaft to be driven, and ves par-
take of its rotation, and between whicll are
interposed a series of springs, which are com-
pressed or expanded, as the case may be, by
an approach or separation of the disks, pro-
duced directly by the driving-pressure of the
doose pulley upon the fixved pulley through
the medium of the disks and of one or more in-
terposed levers arranged substantially as here-
inafter described, the springs and levers being
made to serve, in fact, as balances adapted to
positively weigh and constant] y indicate the
power or resistance involved in the transmis-
sion of force to the driven mechanism,

- In the accompanying drawings, Iffigure 1 is
anelevation, partly in section, of my improved
apparatus when used in counection with a
counter-shaft, Ifig. 2 is a plan view of the
same, also partly in section. Figs. 3 and 4
1llustrate a modifieation in which the beari ng:-
pins and trunnions are replaced by knife-edge
pivots. Trigs. 5 to 8 illustrate detached de.
tails of the same. Tig. 9is an enlarged sec-
tional view on line z 2 of Iig. 1, illustrating
the driving-pulley in side elevation. Fig, 10

Is a section on same seale on line yy of Fig, 9,

| Fig. 11 is a cross-section in line z

z of Hig. 1;
Fig. 12, a longitudinal section on line w w of
Fig. 11. Fig. 13 is an elevation, and Fig.

14 a plan view, of my dynamometer when 55
adapted for use as a coupling for two shafts
lying in the same line of axis.

A represents the framing provided for my
apparatus, and B a shaft mounted in suitable
bearings thereon. Upon this shaft are fitted 6o
two pulleys, C and D, one of which, C, is nar-
row and loose and receives the belt from the
engine, while the other, D, is keyed to the
shatt, and made of double width, so as to al-
low the shifting of the belt thereon. Theloose 05
pulley or earrier Cis provided with two crank-
pins, «¢ a, (see Fig. 9,) made to project from
its spokes or radial arms parallel with the
shaft and diametrically opposite each other.
and the fixed pulley D is likewise provided 7o
with two radial pins or trunnions, ¢ ¢, made to
project therefrom-within its rim parallel with
1ts arms or spokes. Upon-each of these pins
Or trunnions ¢ ¢ a three-armed lever, E, (see
Fig. 10,) is pivoted centrally, to oscillate in o 73
plane parallel with the shatt. The lever is

formed of the two arms ¢ and d, of equal

length, projecting in a rightline on either side

of the pivotal center of the lever, and of a
third central arm, b, projecting at right angles 8o
to the other two, the three being united in one
piece, whieh rocks upon the central pivot-pin,

e. (dee Fig. 10.) The outer end of the cen-
tral arm, 0, is jointed to the opposite erank-
pin @ on the loose pulley C by a pivot-pin, r, 85
(see Iig. 10,) while the ends of the remaining
two arms, ¢ d, are coupled by suitable links,

m m/, respectively, (see Fig. 10,) each to one

of two separate disks, I and G, which are fit-
ted to slide freely longitudinally upon the QO
shaft B, but are connected thereto by a spline,
S0 as to produce by their rotation a rotation
of said shaft.

It is evident that a rotation of the loose pul-
ley C will cause a movement of the arm » of the
leverin the samedirection, and that this move-
ment of said arm, by causing the lever K, of
which it is a part, to oscillate apon the pivot-
pin e, will draw out one of the arms, ¢,and push
1n the other arm, d, and thereby cause the con- rco
nected disks F and G to approach or recede
from each other.
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A series of springs, P P, (illustrated in Figs.
1 and 2, but not shown in Fig. 10,) are Inter-
posed between the disks and secured thereto,
so that their resilient power shall come into
play to resist the longitudinal movementof the
disks. The collective resistance ol these
springs is more than egual to that of the load,
and when the springs no longer yield to the
force exerted thereon by the lever the disks
will be madeto rotate inunison with the pulley
C, the variations in the power required to ac-
complish this end and overcome the resistance
of the pulley D operating to compress or €X-
pand more or less the interposed springs I’ P,
The lever, digks, and springs thus operate as a
balance, in which the distance between the
disks indieates the pressure or power transmit-

ted from the driving shaft or pulley and re-
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quired to overcome theload or resistance of the
shaft to be driven. |

The outer disk,,is fitted with along sleeve,
n,(see Figs. 1,2,11, and 12,) which is embraced
by a loose collar, %, secured by an arm, &/, to a
lateral rod, f, extending from the collar in line
parallel with the shaft A, through an aperture
orbearing for thesame in thestandard A’ of the
frame,upon which the shaft rotates. (See Fig.
1.) While the collar k¥ may not rotate with the

disk G, it is made to participate in the recipro-

cating movements of the disk, either by means
of bands or offsets »/, (see Fig. 12,) formed or
fitted upon the sleeve on each side of the collar,
or, as an equivalent therefor, by meansofa pin
projecting from the collar into a peripheral
oroovein thesleeve. This collark, participat-
ingin the reciprocating movements of the disk
&, is made to serve, as hereinafter deseribed,
to indicate in several ways the éffects of the va-
riations in the .dynamical power measured or
balanced by the springs.

Recapitulating the functions of the appara-
tus constructed as above described, it will be
understood that if the crank-pins a a on the
loose pulley C are pressing upon the arms 6 b of
the balance-levers B the arms ¢ ¢ push the disk
F, and the arms d d pull the disk G, one toward
theother, with exactly thesame force, the inter-
posed springs reacting upon both disks alike,
and the pivots ¢ ¢ of the balance-levers Ii are

thus relieved from all strain, except in the di- |

rection of their rotation around the axis,where-
by the measurement of the rotating energy 1s
effected without any absorption or loss from
frietion in the apparatus,securing,consequent-
ly, a fair correctness in the desired indications
for all practical purposes. . |
Where,however,for academical or.other sci-
entifiepurposes,dynamometers arerequired of
exceptional sensitiveness, the round pins and
trunnions e, as shown in the drawings, Iigs. 2

and 10,are replaced by knife-edge pivotse',(see

Fig.4,)suchasarefound inscales and balances,
the pointsof contact being made to correspond
tothe centersof the ping and trunnions. Ifigs. s
and 4 illustrate, on an enlarged scale, this
modification of the device, Fig. 3 being a
side sectional view of one of the cranks S 1n

connection with the central arm, b, of the bal-
ance-lever I; Tig. 4, a plan view of the bal-
anee lever B in connection with said erank 35, 7o
and Figs. 5, 6, 7, and 8 detached details of the
several parts of the erank S and 1ts connpec-
tions, and illustrating more fully the knuife-
edges of the pivotal points interposed be-
tween the cranks and the lever 1.  In said 75
details, Fig. 6 shows the configuration of the
crank-pin «,provided with a hard steel socket,

i, which is made to receive the knife-edge 1

of the link p. (See Fig. 5.) Theother knife

. edge,2,0f the same link p acts upon the socket 8o -

of a little balance-beam, t, (shown in Fig. §,)
the extremities of which are again provided
with sockets, upon which articulate the little

‘stays ¥, (shown in Fig. 7,) bearing with their

other ends upon sockets upon the arm b of 85
the lever T. This application of knife-edges

as a pivotal connection between the balance-
beam and disks is so simple as to require no
further explanation.

Figs. 13 and 14 represent the motive-power 9o
balance when adapted to serve as a coupling
between two shaffs lying in the same line of
axis. The pulleys Cand D, Figs. 1, 2, 9, and
10, are here replaced by a double crank, C,
and a kind of cross-head, D', these devices g5 .
being fitted, respectively, upon the ends of |
the two shafts B and B? a central axial guide-
pin or stud, g, being made to project from
the one into a recess in the other. The
springs here act expansively, while in the 100
former case they act by compression. -

The dynamical measurations obtained by
the to-and-fro movements of the disks I and
G, and indicated by the movement of the
loose collar &, may be registered and recorded 105
by various devices—as, for example, by the
form of dynamical index (see at H) called a
‘“ dynameter,’” and which is adapted to show
constantly the load to be overcome; or by a
«‘dynamograph,’’ (see at J,) wherein the dy- 110
namical work realized defines itself in uninter-
rupted abscisses and ordinates upon an end-
less paper ribbon; or by a * dynamognom,’”
which is adapted to sum up any given force-
units expended, and which consists simply of 115
a rotating counter, O, driven by a roller, M,
itself driven by frictional contact with the face
of a rotating disk, N, carried by the collar £,
so that the load imposed upon the dynamom- |
eter determines the speed of rotation of the 120
counter O; but as these devices do not con-
stitute any part of my invention 1t 1s unneces-
sary to describe them here in detail, |

The apparatus admits of being driven in
either direction with equal effect. 125

Tnstead of two balances, as described, three
or more may be used conjointly without aiter-
ing the functions of the apparatus.

I claim as my invention— |

In dynamometer, or motive-power balances, 130
the combination, with the driving and driven -
mechanism, of a plurality of interposed bal-
ances so distributed as to counterbalance eacly

" other reciprocally, and transfer the dynamical
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energy from the driving to the driven mech-
anism while weighing conjointly the drag,
said balances consisting each of a T-shaped
beani, I, formed by the arms b, ¢, and d, which
oscillate at their point of infersection upon
the radial trunnion of a fixed pullev or cross-
head, D, upon the driven shalt B, the ex-
tremity of the arm 0 receiving the driving-
pressure from a pin, «, on the driving pulley
orshatt , and transmitting the same through
the arms ¢ and d and suitable connecting-
links to the disks I' and G, reciprocating

[ longitadinally upon the shaft B, and between
which anamber of springs are interposed, all
~substantially in the manner and for the pur- 15
pose herein set forth.
In testimony whereof I have signed my name

to this specification in the presence of two sub-
scribing witnesses. |

LERNEST AUGUST BOURRY.
Witnesses:

EDUARD A. CEGG,
RICHARD HOFER.
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