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1o all whom it may concern:

Be 1t known that I, RoBerr G. Ains-
WORTH, a citizen of the United States, resid-

ing 1 the city and county of Denver and
State of Colorado, have invented certain new

-and userul Improvements in Assay-Balances:

and I do declare the following to be a full,

~clear, and exact description of the invention,
~such as will enable others skilled in the art to

which 1t appertains to make and use the
same, reference being had to the accompany-
ng drawings, and to the letters and figures of
reference marked thereon, which form a part
ol this specification.

My Invention relates to improvements in
assay-balances or fine balances employed in
assaying and analytical work.

My object is to provide an attachment for
the ordinary assay-balance to avoid the ne-
cessity of handling the very small weights
usually employed in connection with this
class- of work. The smallness of these
weights renders it difficult to handle them

either by the use of tweezers or by taking

them directly in the fingers. By virtue of
my 1mprovement so-called ‘‘riders’” are em-
ployed to take the place of the very small
weights. These riders take the place of
weights from one milligram up to a number
of milligrams, as may be desired.

~ By virtue of myimprovement the hanger,
with one end of the balance-beam,is equipped
with a rider-holder. Suitably mounted ad-
jacent this holder is a number of rider-carry-
ing levers, the same being movably mounted
or fulerumed on a suitable bar orrod. These
levers, as shown in the drawings, are of the
bell-crank variety. Mounted below the ful-
crum-rod of the levers is a rod having both
revoluble and longitudinal movement, the

‘same being capable of manipulation from the

outside of the case. Upon this rod is made
fast a device for manipulating the rider-car-
rymg levers, the same being capable of longi-
tudinal adjustment in such a manner that
the levers may be simultaneously or inde-
pendently actuated by the manipulating de-
vice. By turning this device in one direc-
tion the rider-carrying levers may be raised,
whereby one or more of the riders are lifted
irom the rider-holder of the hanger, while by
turning this device in the opposite direction
one or more of the rider-carrying levers are
actuated to deposit a corresponding number
of weight-riders on the holder of the hanger.

These weight-riders compensate for the usual

‘hanger 12, forming a

- weights deposited in the pan of the hanger

opposite that containing the material to be
weighed. The larger size weights may still
be employed in the pan in the usual manner.

Having briefly outlined my improved con-
struction, I will proceed to describe the same
1n detail, reference being made to the accom-
panying drawings, in which is illustrated an
embodiment thereof.

In the drawings, Figure 1 is a front view of
an assay-balance equipped with my improve-
ments. Kig. 2 is a {fragmentary view of the
mechanism with the parts shown on a larger
scale.. Fig. 3 is a section taken on the line
3 3, Mig. 2. THig. 4 is a horizontal section
taken on the line 4 4, Fig. 3, looking down-
wardly. Fig. 5 is a perspective view in de-
tall of one of the rider-carrying levers. Tig.
6 1s a detail view iilustrating features of the
device on an enlarged scale.  Fig. 7 is a sec-
tion taken on the line 7 7, Fig. 2, viewed in
the direction of the arrow. Fig. 8 is a sec-
tion taken on the line 8 8, Fig. 7, showing the
glass of the case in place.

The same reference characters indicate the
same parts in all the views.

Liet the numeral 5 designate the tasing or
cabinet m which the mechanism of the bal-
ance 1s. located. This mechanism includes
an upright post 6, a balance-beam 7, and
hangers 8 and 9. The hanger 8 is of ordi-
nary construction, while the hanger 9 is pro-
vided intermediate its extremities with a
horizontally - disposed rider-holder 10, the
same being provided with saw-tooth notches
located on opposite sides of the body of the
hanger to receive weight-riders. Suitably
journaled in one side of the casing and in a
part of the balance
mechanism, is a rod 13, which is also longi-
tudinally movable in its bearings. Upon
this rod is rigidly mounted a manipulating
device 14,1in which are set two inclined plates
15. These plates have their lower edges set
into the sleeve, and they are inclined out-
wardly as they extend upwardly. Their
edges are recessed to form teeth 16. This
rod 13 1s flattened on one side, as shown at
17, and graduated to indicate milligrams.

- Upon arod 18, mounted directly above the
rod 13, is mounted a pointer 19, adapted to
occupy a position in close proxumity to the
graduated part of the rod 13, whereby as the
Jatter is moved longitudinally the pointer
may be made to point out any desired figure

| on the graduated portion of the rod. Upon
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28 are connected by a rod 30.
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this rod 18 is also fulerumed a number of | turned in the opposite direction the other

bell-crank levers 20, each of which 1s pro-
vided with a 101‘W&rd1y-extend1ng rider-car-
rying arm 21 and a depending arm 22. These
levers as shown in the drawings, are six in
number,, or equal to the number of welght-
riders to be manipulated. The levers are
spaced by collars 23, mounted on the rod 18
a,nd held fast thereon by set-screws 24. Be-
tween the collars and on opposite sides of
each lever are located friction-disks 25. The
levers are fulecrumed on the rod 18 between
two arms 26, whose extremities remote from
the rod are provided with upwardly and
downwardly projecting parts 27 and 28, re-
spectively. The upper extremities of the
carts 27 are connected by a transverse piece

29, while the lower extremities of the parts

29 and 30 form stops to limit the upward and
downward movement of the arms 21 of the
rider-carrying levers. Hence the parts 26,

27, 28, 29, and 30 form a stationary frame

within which the rider- -carrying levers are
operated. The extremity of each lever 20
remote from its fulerum is provided with a
lip A, bent at right angles to the arm 21 and
provided with a notch B, adapted to receive
a weight-rider C. These riders, as shown m
the drawings, are V-shaped. These lips A
of the levers move in close proximity to the
rider-holding part 10 of the hanger 9, so that
as the levers are moved up and down the
riders may be lifted from or deposited upon
the holder, as circumstances may require.
The mampulatmﬂ'—slﬂeve 14 1s provided
with a number of teeth 16 equal to one more
than the number of levers 20 to be manipu-

lated. As the rod 13 is moved longitudi-
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nally it may be adjusted to actuate all of the
levers 20 simultaneously or to actuate them
independently in either direction, as may be
required. If 1t is desired to actuate all the

levers for the purpose of depositing all the

riders upon the rider-holder or for the pur-
pose of removing all the riders from the
rider-holder, the Tod 13 will be moved to
bring the pomter directly i front of the un-
numbered graduated mark D on the rod 13.
Tf it is desired to actuate a single lever 20 for
the purpose of handling a Welght—rlder of one,
two, three,
the rod 13 will be moved to bring the pointer
19 directly in front of the number indicating
the weight of the rider to be manipulated.
From the foregoing description 1t will be
understood that as the rod 13 is turned rear-
wardly 1ts teeth 16 will engage the depend-
ing arms of the bell-crank levers and move
the latter rearwar dly, whereby the forwardly-
extending arms 21 are thrown downwardly
During this action the riders carried by the
arms 21 of the levers will be deposited upon

the rider-holder.

These parts

the graduated part of the rod 13.

1ve, ten, or twenty mllhgrams -

set of 1
levers to throw the latter forwardly and

raise the lever-arms 21, whereby the weight-

riders are lifted from the rider-holder. _
Where the rod 13 passes through the glass
plate X of the case, a bearing for the Tod is

formed, composed of two members I and
G, preferably disk-shaped. The disk F is lo-

05

ngers 16 will act on the arms 22 of the

70

cated on the inside of the plate J and the

disk G on the opposite side. The glass plate
1s provided with an opening I, and a thread-
ed sleeve formed on the disk G passes
through this opening F. Between the plate
E and the disk I is a packing-washer 1,
adapted to form a dust-tight joint around
the opening H. Formed mteo*ml with the
disk K 1s a lug J, whose upper portlon 1S sepa-
rated from the d1sk and in this space 13 lo-
cated a sleeve K, which is journaled in the
parts F and J. Made fast to this sleeve K 1s
a small plate or finger i, which 1s fast in the
sleeve and whose 1nner extremity enters a

longitudinal groove M, formed in the rod 13.
\Iounted upon the lower part of the lugJ 1s a
spring N, held in place by a screw O “and 2
washer P. The screw passes through the
washer and 1s threaded in the lug, whereby
the spring 1s clamped 1n place.
is composed of wire and has a central coil
around the screw and coils N’ on opposite
sides. - Extending upwardly from the coils
N’ are twospring-arms N*, which normally en-~
oage or approximately eng&ge the finger L of
the sleeve K. Thefunctionof this springisto
return the manipulating-rod 13 to its normal
position after each rotary movement for the
purpose of actuating therider-carrying levers.

From the foregoing description the use.

and operation of my improved device will be
readily understood. 1 have not described
the entire mechanism of the balance, since
the features not described are not new and do
not directly coodperate with the novel iea-
tires. Preparatory to using the device the
welght-riders C which are to be used 1 the
operation of the balance may be placed upon
the rider-holder 10, the same being arranged
with reference to the marks and numbers on
Assum-
g that the weight-riders are placed upon
the holder, the bell-crank levers 20 should be
first ‘manipulated to throw thewr arms 21
downwardly. Then by operating the rod
13 and 1its sleeve 14 the arms 21 may be
thrown upwardly, whereby all of the w elght—
riders or as many of them as may be neces-
sary will be lifted from the rider-holder. 1f
1t 1s desired to Iift them all, the rod 13 will be
adjusted to bring the pomter 19 directly in
front of the unmumbered mark D. This
pointer 19 is mounted on a collar ), held 1n

place on the rod 18 by a set-screw R, whereb

Now as the rod 13 isl the pointer may be adjusted at will,
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. Having thus described my invention, what | rider-holder, the said levers being adapted 65

T claim 15—

1. In a balance of the class described, the
combination with a balance-beam, of a
hanger connected therewith and provided
with a horizontal part adapted to hold
weight-riders, a rider-carrying lever mounted
in suitable proximity to said horizontal part,
and means for manipulating said lever com-
prising a revoluble rod carrying fingers pro-
jecting on opposite sides of one arm of the
lever whereby the latter may be moved 1
opposite directions by the manipulation of
the rod. -

2. In a device of the class described, the
combination with a balance-beam, of a
hanger connected therewith and provided
with a part adapted to hold weight-riders, a
rider-carrier composed of a number of levers
mounted in suitable proximity to said hori-
zontal part, and means for manipulating said
levers comprising a rod mounted to have
both revoluble and longitudinal movement,
and equipped with means for actuating a
single lever or any number of levers simul-
taneously according to the longitudinal ad-
justment of the rod.

3. In a balance, the combination with a
balance-beam, of a hanger connected there-
with and provided with a part adapted to
hold weight-riders, a rider-carrier composed
of a number of levers fulerumed 1n suitable
proximity to said horizontal part, and means
for manipulating the said levers simultane-
ously, or separately, comprising a rod mount-
ed to have both revoluble and longitudinal
movement and equipped with means for ac-
tuating the levers.

4. In a balance of the class described, the
combination of a hanger connected therewith
and provided with a part adapted to hold
weight-riders, a rider-carrier composed of
levers mounted in suitable proximity to said
horizontal part, and means for actuating said
levers simultaneously or independently ot
one another comprising a single rod equipped
with lever-actuating devices and mounted to
have both revoluble and longitudinal move-
ment.

5. In a balance of the class described, the
combination of a hanger provided with a
part adapted to hold weight-riders, a rider-
carrier composed of a number of levers inde-
pendently fulcrumed in suitable proximity
to the rider-holder, and means for actuating

said levers comprising a rod mounted to have

both revoluble and longitudinal movement
and equipped with means for actuating the
levers either simultaneously or independ-
ently of one another as may be desired.

6. In a balance, the combination of a
hanger provided with a part adapted to hold
weight-riders, a number of levers independ-

to carry weight-riders, and amanipulating de-
vice mounted in suitable proximity to the
levers and consisting of a rod mounted to

' have both reveluble and lengitudinal move-

ment and carrying-fingers arranged to actu-
ate cne or more of the levers as the rod 1s
turned, substantially as described.

7. In a balance, the combination with a
balance-beam, of a hanger connected with
the beam and provided with a rider-holding
part, levers independently fulcrumed adja-
cent said part and having depending arms, a
rod mounted to have both revoluble and lon-
oitudinal movement, the said rod being pro-
vided with a manipulating deviec -~vmposed
of two sets of teeth normally occuping po-

‘sitions on opposite sides of the depending

arms of the levers and adapted to actuate the
levers by engaging the depending lever-arms

from either side, the said fingers being adapt-

ed by the longitudinal movement of the rod
to be brought into position to actuate all of
the levers simultaneously, or any lever inde-
pendently as circumstances may require.

8. In a balance of the class described, the
combination of a hanger provided with a
rider-holding part, a rider-carrier mounted
in suitable proximity to said part and com-
posed of a number of members mounted to
move independently of one another, a rod
mounted to have both revoluble and longitu-
dinal movement, and a manipulating device
carried by the rod and adapted to act on the
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members of the rider-carrier either stmulta-

neously or separately according to the longi-
tudinal adjustment of the rod, the latter be-
ing graduated, and a stationary pointer lo-
cated in suitable proximity to the graduated
part of the rod, the rod being graduated to
correspond with the weight of the riders to
be used.

9. In a balance of the class described, the
combination of a hanger provided with a
rider-holding part having V-shaped notches
located on opposite sides of the hanger
proper, weight-riders adapted to engage the
notches of the holder, a rider-carrier mount-
ed in suitable proximity to the holder and
consisting of a plurality of rider-carrying le-
vers independently fulerumed, a manipulat-
ing device consisting of a rod mounted to
have both revoluble and sliding movement,
the sald rod having a part graduated in terms
of the weights of the different riders, a pointer
mounted In suitable proximity to the gradu-
ated part of the rod, a manipulating device
mounted on the rod and composed of two
sets of teeth normally occupying positions on
opposite sides of the rider-carrying levers to

be actuated, and means for normally re-

turning the rod to its normal position aiter
each revoluble act, substantially as de-

ently fulerumed in suitable proximity to the i scribed
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10. In a device of the class described, the
combination with a balance-beam, of a
hanger connected with the beam and pro-

vided with a rider-holding part, a number of
bell-crank Jevers independently fulerumed in
suttable proximity to the rider-holder, the
outer extremity of one arm of each lever be-

Ing bent and notched to hold a weight-rider,

the opposite arm of each lever extending
downwardly, means for limiting both the up-
ward and downward movement of the rider-
carrying arms of the levers, and means
adapted to act on the depending arms of the
levers from either side whereby the rider-
carrying arms may be raised or lowered as
may be desired.

11: In a device of the class described, the
combination of a hanger provided with s
rider-holding part, a rider-carrier composed

of a number of levers independently Tul-

crumed adjacent said part, and a manipu-
lating device consisting of a rod mounted to
have both revoluble and sliding movement,
the said rod carrying two sets of fingers
adapted by the longitudinal movement of
the rod to be brought into proper alinement
to act on all the levers simultaneously or

841,477

upon each lever individually, substantiaﬂy

as described.
12. In a device of the class described, the

combination of a rider-holder, a rider-carrier
mounted in suitable proximity to the holder,
and a manipulating device for the rider-car-

rier, consisting of a rod mounted to have

both revoluble and longitudinally -sliding
movement, the said rod having a longitudi-
nal groove, a bearing through which the
grooved portion of the rod passes, a sleeve
journaled in said bearing and provided with
a tooth fast in the sleeve but protruding into
the groove of the rod, and a spring acting on
the said tooth from opposite sides whereby
as the rod is turned in either direction the
tooth acts on the spring, and the recoil of the
latter has a tendency to return the rod to its
normal position after each revoluble move-
ment.

In testimony whereof I affix my signature
1n presence of two witnesses. |

ROBERT G. AINSWORTH.

Witnesses:
Dexa NELson,

A. J. O'Briex.
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