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My invention relates to a method of and
apparatus for operatively controlling more
ponderous mechanism by any instrument of
precision, or like means, and which is too

(g delicate or sensitive to itself operate or con-
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trol the operation of the same, such as scales
more particularly of the automatic type, elec-
tric and other meters, and other apparatus
usually where great accuracy, reliability and
freedom from human error may be required.

Heretofore, many attempts have been made
to accomplish the same, but they have failed
to commercially and usefully accomplish the
same due to the fact that a high order of
skill is required in the design and construc-
tion of the present instruments of precision
such that they may perform their present
minimum functions with such frictionless ac-
curacy as to comply with the requirements of
uniform sensitive-honesty long established
by commerce and the penal laws, and that
the operation or control of any further mech-
anism thereby, however frictionlessly the
same may be made, has heretofore always in-
trenched upon such requirements and ren-
dered the whole apparatus highly unreliable
and worse than useless.

The prime object of this invention is to
provide such novel method and apparatus as
will not practically impair the sensitivity of
the selected precision instrument by its con-
trol of the operation of other mechanism
proportionate thereto, or to a function there-
of, however ponderous said other mechanism
may be, and whereby said other mechanism
may evidence by its said controlled operation
any desired function or functions of said pre-
cislon instrument with the same uniform de-
pendable accuracy substantially as possessed
by said instrument when employed alone.

To attain these and other objects, and in
accordance with the general features of this
unitary and related invention, said new and
useful method broadly contemplates the in-
clusion of the steps of associating an instru-
ment of precision and more ponderous mech-
anism desired to be operated in proportion
thereto, or to a function thereof, in co-opera-
tive relation; associating a control means
with said instrument so as to be operated

1925, Serial No. 28,629.

thereby in proportion thereto, or to a func-
tion thercof; employing said instrument
preferably in its usual manner and which
employment will proportionately operate or
influence said control means; operating said
more ponderous mechanism independent of
said instrument and with as much force as
may be necessary ; and controlling the extent
of said last stated operation by the physical
contact with said control means of part of
said mechanism, and which said contact is
of such delicacy and brevity as not to prac-
tically impair the sensitivity of said pre-
cision Instrument. Other steps, and inciden-
tal qualifications of the aforesaid steps, of
my said method will amply appear herein-
after and in the claims,

To demonstrate the practical utility of
my said method, a related, improved and
novel apparatus embodying my unitary in-
vention, and which may be advantageously
and economically employed in practicing my
said method with uniform great accuracy
and reliability as a unitary invention, is pro-
vided by me to also serve as an example, to
those skilled in the art, of the facility with
which, after becoming familiar with my in-
vention, the forms and kinds of existing ap-
paratus, with or without substantial modi-
fication, may be employed in the efficient

ractice of my said method in like or kin-
dred production. And from said example
and this specification it will be apparent to
those skilled in the art that my novel method
may be practiced by many forms of appa-
ratus,otherthanherein shown andspecifically
described, selected in proper units and coop-
erative association with relatively slight
change or addition.

The foregoing and other objects of my in- “¢
vention will be more apparent from the fol-
lowing considerations of its functions from
the novel apparatus aspect of my invention.

My present invention relates broadly to
means for measuring, indicating or record-
ing degrees of movement, or equivalent
values, of instruments of precision or devices
where the force required to move such means
directly by such instrument or device would
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detract from the precision of the result and
render the same commercially inaccurate.

In such apparatus anything which is not
commercially accurate and precise is worse
than useless and promotive of obliquity and
fraud.

More specifically my invention relates to
weighing scales, or other mechanism, of such
sensitiveness as to preclude its direct opera-
tion of the means for measuring, indicating
or recording, which may be evidenced either
by the relative movement of type members
and their printing point, or indicating mem-
bers and their point of indication, or other
recording members and their recording
point; and an indication may be achieved
either directly or indirectly by means of a
printed ticket for instance; all as conven-
lence may require and the experience of one
skilled in the art may employ after becoming
familiar with my invention.

In my invention the primary or weighing
or like sensitive mechanism is wholly inde-
pendent of the indicating, recording or other
mechanism, but said primary mechanism op-
erates one or more control members, and T
provide mechanical means independent of
said primary means for driving said indi-
cating, recording or other mechanism and
disconnecting or arresting the same at va-
riable points in the movement of said driving
means, said variable points being determined
by said one or more control members by such
sensitive mechanical means that the pre-
cision of the primary mechanism may not
be detracted from in any practical degree.

In the past it has been endeavored to move
control members by the weighing scale and
to cause said members to be impinged by,
and to resist or bear, the operating thrust
or force required to move the indicating or
recording mechanism corresponding to the
position of said members, but the same has
always been impractical and inaccurate ow-
ing to the main facts that the required force
of said impingement substantially disturbs
the weighing scale and renders commercially
inaccurate the whole result as well as each
component element thereof; and further that
the necessary state of all instruments of pre-
cision is that of sensitive unrest, and the re-
quired force of such impingement precludes
such sensitive unrest, and when, as frequent-
ly happens, that something is added to, or
is taken from, or falls off, the scale platform
during the weighing period, the result is not
only highly inaccurate but the mechanism is
liable to be severely strained or broken.

I have attained the requisite commercial
practical and accurate results in such me-
chanical means by operating the indicating
or recording means independent of said
weighing or primary means, and by provid-
ing the said operating means with one or
more hair-triggers adapted to delicately

1,880,314

touch a control member or members operated
by the scale or primary mechanism to trip
and release said indicating or recording
means from further movement, or to be ar-
rested in their travel, at the point accurately
indicating or recording to the sensitive re-
sult of said weighing or primary mechanism
at the instant of tripping of said one or more
hair-triggers. The delicacy and sensitive-
ness of the contact of said one or more hair-
triggers on said control member or members
is such that neither the normal sensitive un-
rest of the scale or primary mechanism, nor
the accuracy of the result be interfered with,
nor the mechanism be liable to being strained
or broken by anything being added to or
taken or falling from the scale during the
indicating or recording movement, as in
either of the latter cases the hair-trigger is
tripped at a known wrong point and the
operating means must be reoperated before
the true result will be recorded.

In the preferred form of my invention I
employ a plurality of said control members
and hair-triggers, one for each of the unitary
or component parts of the indicating, record-
ing or analogous mechanism, so that each
may be tripped or released in a different po-
sition whenever required to indicate or record
the true result. Simultdneously with the re-
leasing or tripping of ‘each of said hair-
triggers I provide means for temporarily
locking each indicating or recording means
in the position atteined at the time of the
releasing or tripping its corresponding hair-
trigger, so that the true figures or result may
be evidenced without liability to change. I
also provide means for properly aligning the
true figures or characters-evidencing the
true result, so that in such alignment of such
figures or characters on the several members
no liability to error may occur in their indi-
cation or recording. '

Some portions of the foregoing general
result have been heretofore striven for b
employing electrical circuits and other elec-
trical apparatus, but the same was so liable
to undisclosed current and other failures and
uncertainties that the same were impractical
commercially in instruments of precision
and the same never attained more than a
laboratory test. .

In the form on my invention which ex-
perience has indicated to be preferable for
the most satisfactory attainment of commer-
cially practical results under the conditions
I have met most generally in practice, I pro-
vide the independent operating means with
a definite movement at each operation; and
I divide such movement into two cycles, or

portions of such movement, each of a definite

and uniform extent of such movement at
each operation. The first of said cycles being
that period of the movement of said operat-
ing means in which first, the detail strip is
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printed with the amount of the present indi-
cation, and then the indicating, recording or
like members are returned to zero or initial
position; while in said second cycle said in-
dicating, recording or like members are sct
to evidence the true result of the present op-
eration determined by said hair-triggers
tripped by said control member or members
movable proportionate to the scale or instru-
ment of precision. The hair-triggers arve =0
releasable in any of the many different por-
tions of movement of said operating means
throughout its second cycle, and thus for the
uniform movement of the driving or operat-
ing means a variable movement is imparted
to the indicating, recording or like member
or members, and said variable movement is
proportionate to the movement of the con-
trol member or members.

A further object of the invention is to
provide a mechanism of the character above
described of simplified and compact form
which will operate for recording weights
or other data, within a wide range with com-
parative accuracy. Thus weights of a frac-
tion of a peund may be printed, as well
weights to the extent of several thousand
pounds.

This invention is also applicable to devices
other than scales, wherein it is desired to
record certain data which is eifected by a
part of the device being moved to a given
position in the same manner that a scale wiil
be brought to a given position upon being
operated for weighing purposes.

Other features of the invention will be-
come apparent from the following disclesure
in the drawings and specification as pertain-
ing to the structural features of the mecha-
nism and their cooperation.

The fnll nature of the invention will be
understood from the accompanying draw-
ings and the following description and
claims:

In the drawings, Figure 1 is a side eleva-
tion of the machine without its case or cab-
inet and showing it attached to the portion
of a scale and illustrating the connection
therewith of an auxiliary printing scgment.
Fig. 2 is a side elevation of the machine
showing the side frame removed therefrom.
Fig. 8 is a view taken on the line 3—3 of Fig.
2. TFig. 4 is a side elevation showing the
printing segment for the hundreds with the
actuating mechanism therefor. Fig. 5 is the
same as Kig, 4, showing the printing segment
for the tens, with the actuating mechanism
therefor. Fig. 6 is the printing segment for
the ones. Fig. 7 is an enlarged view of o
portion of the segment shown in Hig. 5.
Tig. 8 is a side elevation of the opposite side
of the machine from that shown in ¥ig. 1.
Fig. 9 is a diagrammatical illustration show-
ing the respective figures on the printing

o
as

o

faces of the several segments. Fig. 10 shows
a detail of the locking device.

In the drawings there is shown a machine
compriging the side frame 10 mounted on
the operating side thereof and the side frame
11 mounted on the opposite side or the side
embodying the driving mechanism. At the
front of the machine there is provided an
outwardly extending arm 12 extending for-
wardly from said machine having pivotally
mounted therecon a stepped down disk 13 and
a second ratchet tooth disk 14. It will be
noted that the stepped down disk 13 is pro-
vided with a substantially spiral periphery,
its periphery being stepped down from the
point A to the point B, there being provided
ten of such steps representing ten digits for
numerical purposes. The disk 14 retains the
same average diameter, and is provided with
ten ratchet teeth of equal length and depth,
being distinguished from the digk 13 in this
respect.

As shown herein the disks 13 and 14 are
associated with the face 15 of the scale hav-
ing a hand 16 for indicating the weight on
the drum or face 15, said drum being sta-
tionary and the hand 16 being rotatably
mounted in connection with said disks at
the center thereof. A pinion 17 Is asseci-
ated with the hand 16 and said digks in po-
sition to be engaged and actuated by a rack
bar 18, said rack bar being held in position
by a roller 19. The disks 13 and 14, as well
as the hand 16 and pinion 17 are keyed upon
the same shaft cr connected in any other snit-
able manner so as to rotate in unison. 'The
rack bar 18 is engaged and actuated by a
beam 20 of the scale, said beam being ful-
crumed at 21, and supporting upon a suitable
knife edge 22 a rod 23 which supports the
nsual scale platform. On the other side
of the fulecrum 21 the counterbalance support
24 is supported by a rod 25 {rom the knife
edge 26.  Thus it will be observed that upon
the actuation of the scale, the disks 138 and 14
will be caused to rotate with the hand or
pointer 16. In order that a wide range of
weights may be recorded, there is provided
a counterbalance weight supporting rack 27
having a plurality of annular step-like ceats
98 in which the weights 24¢ are adapted to
rest and be supported directly over the sup-
port 25.  Said rack is supported by the rods
29 arranged as a paraliclogram and con-
nected with a support 30, forming a part of
the case, cabinet or framework, whereby the
rack 27, when lowered or elevated, will move
in a vertical plane. The rack 27 is lowered
or elevated by a handle 31 through the me-
dium of a link 82, said handle being ful-
crumed at 83, on a suitable support 34 form-
ing part of the case, cabinet or framework.
Connected with the handle 31 on the other
side of the fulecrum 82 there is a connecting
rod 35 pivotally connecting a printing seg-
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ment or member 38, said segment or mem-
ber having an arcuate face 87 upon which is
provided the type 88, said type being in the
form of blocks indicating such figures, for
instance,as 1,2, 8,4 and 5. As shown here-
in there are five sets of blocks equally spaced
apart. At the center of curvature of the
arcuate face 37 a pin is pivoted as at 39 to
the frame 10 so as to be moved up and down
about the pivotal support 39 through the
medwm of the rod 85 by the opera tion of
the Iever 31. Adjacent the handle of the
lever 81 there is an indicating p]u 40 hav-
ing a p;urallty of notches 41 adapted to be
engaged by the handle, said notches belhb
indicated by numerals corr esponding to
those upon the arcuate face 87.
This portion of the machine OpJE‘ACS i
dependently of the automatically actua
printing members and is emplu} ed in ac dl
tion thereto v.hen the weight on the scale
reaches a high figure and is coumﬂ"bal“nced
by the count erbalance weights 24¢. In other

words, it is not controlied by the rotary
movemenu of the drum actuated direct from
the beam of “Lhe scqlq as 1s the case with

the other printing henmmﬁts Wlnch will here-
inafter be more I_'Lﬂly described. It will be

observed that when the weight - of the ordi-
nary scale, for purposes of Hust 2tion, ox-
ceeds 1,000 pounds, the usual practice is fo
add a counterbalance welght 24a, represent-
ing 1000 pounds. This may be done in
instance by bringing the handle from
zero mark to that i indicating 1000, and thu
lower the supporting rack 97 until the low-
ermost counterbalar ght 24¢ vests upon
the weight suppert 24. T Thus a 1000 pound
counterbalance w eight will be added Lo the

scele, and at the same time, the printing seg-
ment 86 will be brought to a position to
print the numeral 1, mc.kcquw 1000 pounds.
Upon lowering the handle to the 4000 pound
mark, the lowermost four counterbalance
weights 24a will be applied
the numeral 4 (indicating 4000 poun 18
printed by the segment which will accord-
ingly be moved to that position.

As shown in IFig. 2, thers is a uhuall’cy of
printing segments 50, 51 and 52, each of them
plvoued at 39 and hm/mo arcuate printing
faces 53, 54 and 55, reopecuvcl*g the piv otal
mounuv*g Q of Lm\ respective cm'nm*s be-
ing at the center o’r curvature of aﬂ_{‘l" re-
spect-lve prin tmo faces. On -en the
printing face: s there is provided ty 8, ten
on each face, representing the d
to nine for prmting’ purposes
after be described.

It will be explained o
weight up to “999”, the position of the seg-
ments about the .J-V\Mﬂ mounting 39 must
be controlled by the mevement or pooition of
the disks 13 and 14, which are rotated to-
gether with the pomtﬂr 16 by the movement

11‘
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of the scale beam. On the other hand,
Welohbs registering above 1000 will bring into
play the puntm(f seoment 36 independ ently
of said disks and controlled exclusively by
the handle 31 and the counterbalance weights
Considering no\v the printing Qcoment oO
as shown in ~*1os 2,3 and 4, it Swill be noted
that the type form  the ﬁﬁurug “O” to “9”, in-
clusive, beginning at the 1 top of the segment
and endmo with the numeral “9” at the bot-
tom. Intermediate the printing face 53 there
is an arcuate plate 60 having a plurality of
ratchet teeth 61 formed on an arc cccentric
to the pivotal mounting 89. Associated with
the segment 50 and coopbrating therewith,
there 1s a rack bar 62 slidable in the frame
and the teeth of which mesh with a pinion 63
formed partially about a disk 64, said disk
forming a part of the sunnenu and | ounn rig-
ldly secured thereto. 1t will be seen, there-
fore, that upon the pivotal movement of the
segiment 50, the rack bar 62 will be moved
bfxc z and forth. Adjacent said rack bar and
idable fﬂnng the side thereof there is a simi-
: laid ing par G5 \’illul is positioned im-
i »in drent of the rack bar 62 so that

g_u} veater portion thereof is hidden there-
from as iown in Figs. 2 and 4. Both of
said barg are slidably mounted upon a fixed

block 66, which is supported by the frame
and provided with an ear 07. 'i‘lﬁe bar 65
has pivoted on one end thereof a forwardly

projecting and preferably pomum hair-trig-
b()l 68 which is g0 positicncd as to eng age the

periphery of the disk 18. On the rack bar
09 there is prov vided a pawl 69 which is
spring-pressed by a spring 70 and adapted to
engage 10 a suitable notch 696 on the bar 6.

This arrangement is such that upon the
rotation of the gear 64 or the elevation of the
segment 50, the rack and pinion action will
move the bar 62 rearwardly until the pawl

69 engages in the notch 690 provided for that -

purpese in the bar 65. Thereupon the re-
verse or downward movement of the segment
will act through the medium of the rack- bq
62 and its pawl 69 to move the bar 65 for-
wardly until the trigger 68 lightly touches
‘c‘} 0071pn vy of the disk 13, which said
touching will trip the pawl §9 and cause the
bar (5 to be released and qnickiy move rear-
wardly through the action of the spring 71
until said bar 65 comes to its tripped position
of rest with its adjusting screw 650 in con-
tact with nxm block 6. The bar 65 is pro-
“1001 with an upv'aldiy extending post 72
aving a stop screw 78 mounted Lheuon in
poquon toengage and arrest a stop projection
4 mouaueo on a lateh L"n 5. The rack bar
62 isalso pv av 1dud with a post 76 upon which
the latch bar 75 is ;1{1&}3137 mounted and
which is connected thersto by a spring 77
which normally holds .Jtop plojegt"on 74 in
contact with stop-screw 73 to LheLeby nor-
mally maintain said latch bar 75 with its pin
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79 a uniform distance out of latching engage-
ment with the ratchet teeth 61. The forward
end of the latch bar is slidably supported
upon a fixed plate 78 which is grooved to
receive and guide the forward end thereof
as well as extend through a slot in said bar
below which is provided a pin 79 for engag-
ing said ratchet teeth 61.

Near the beginning of each operation of
handle 140 the segment 50 is caused, by
means hereinafter described, to move up-
wardly to zero or normal position. Said
upward movement, through gear 64 meshing
with the teeth of rack-bar 62, causes said bar
62, with its post 76 carrying latch-bar 75, to
move rearwardly until stop-pin 74 engages
adjustable stop-screw 73, during which
movement pin 79 ratchets in and out of teeth
61, which moves bar 75 longitudinally with
its slot 75¢ slidably supported by stud-screw
75b.

Toward the latter part of said upward
movement of segment 50 said pin 79 rides
upon the smooth surface 61la of plate 60 to
enable the downward motion of segment 50
to be commenced without liability of its be-
ing locked therefrom by pin 79 engaging,
for instance, in the lowermost tooth 61 in the
initial portion of the next upward movement
of segment 50 before it has moved to the ex-
tent necessary to position pin 79 a clearance
distance from teeth 61. The whole inner
edge of bar 60, comprising teeth 61 and sur-
face 61a, is eccentric to shaft 39, to the extent
of the longitudinal movement of bars 62, 65
and 75, whereby pin 79, at all points through-
out the relative movement of segment 50 and
pin 79, is maintained at a uniform clearance
distance from each tooth 61 to insure its
engagement with the proper tooth 61 selected
by the tripping of hair-trigger 68.

The adjustment of stop-screw 73 enables
compensation for variance, in wear or in
manufacture, to be made respecting the clear-
ance between pin 79 and teeth 61; while stop-
screw 650 affords like adjustment of the
clearance between the shoulder of notch 69
and the nose of pawl 69 at the rearmost posi-
tions of bars 62 and 65.

As segment 50 moves downward, bars 62
and 65, connected by pawl 69, move forward
causing the stop screw 73 to engage the stop
74 and move the latch bar 75 forwardly simul-
taneously with the other two bars, and thus
maintaining the pin 79 from engagement
with the ratchet teeth 61. As before stated,
the general curvature of the ratchet tooth
edge of the arcuate plate 60 is eccentric so
as to follow the forwardly moving pin 79,
wherefore said pin will remain in close
proximity with the ratchet teeth at all times.
Immediately upon the point of the hair-
trigger 68 lightly engaging the peripheral
edge of the disk 13, the pawl 69 will be
tripped and the bar 65 will be moved hack-

-

wards by the tension of spring 71 until its
stop-screw 656 comes in contact with the
fixed block 66, in which position said bar 65
Is in its tripped position of rest. Simul-
taneously with said tripping of hair-trigger
63 the ratchet-bar 75 is drawn rearward in
slot T6¢ by spring 77 until its pin 79 engages
in the proper tooth 61 to lock segment 50 in
the correct position to enable the proper re-
sult to be printed or indicated. It will be
observed that the particular ratchet tooth
which would be engaged would depend upon
the speed at which springs 71 and 77 move
their respective bars 65 and 75 to position the
segment arresting pin 79 and by the position
of the segment 50 when the trigeer 68 en-
gages the disk 18, and that is in turn deter-
mined by the position of the disk 18 which
varies in diameter, which is controlled hy the
weight on the scale. Accordingly, assuming
that the digits on the segment represent
hundreds and a 500 pound article is placed
on the scale, the disk 13 will be rotated there-
by to such a position that the engagement
of the periphery thereof by the latch 68 will
cause the 500 mark ratchet tooth on the seg-
ment to be engaged and hold the segment
m position to print the numeral “5”." The
means for returning the segment to starting
position after the operation thereof, will be
hereinafter described with respect to the
other segments as well. '

Referring now to the segment 51, as best
shown in Fig. 5, it will be noted that the
arcuate plate 80 is provided with the ratchet
teeth 81, positioned upon the outer edge
thereof and in an arc having its center of
radius at 39. The inner edge of the plate is
provided with a plurality of teeth 82 and has
its radius of curvature eccentric to 39. The
teeth 82 are so sized as to provide ten of such
teeth to one tooth 81. This segment 51 is
the tens of pounds member and is con-
structed, in itself and with its co-operating
parts, similar to that above described for
segment 50, and as follows:—Attached to
segment 51 is a disk 64¢ having pinion
teeth 63a¢ adapted to engage the teeth of
the rack bar 62e¢ which is slidably mount-
ed together with the bar 654 on the fixed
block 66, which is provided with an ear
672 and slidably held thereon by the fixed
plates 66a. The rack bar 62z is provided
with a pawl 69¢ and the bar 65a¢ is pro-
vided with a trigger finger 68a, and is moved
rearwardly by a spring 7l¢ upon the trig-
ger 68a engaging the periphery of the
disk 14. Mounted upon the rear of the bar
62a is a post T6a on which is pivotally mount-
ed a latch support 75e, said latch support
extending into a slot in the plate 78 and said
plate 78 extending through a slot in said
Iatch support, separating the upper portion
from the lower portion 755, while the rear
end of said bar T5a is also held in Iateral posi-
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tion by a slot in the rear edge of said plate
78 (Figs. 5 and 2). Pivotally mounted on
the post 76a, there is a latch member 760
connected by a spring 77¢ to the support 75a.
The lower portion of said latch member 762
is pivoted to a dog T9¢ which in turn is ful-
crumed to the portion 756 of the support 75«
in position to engage the teeth 82 upon the
inner edge of plate 80w. The bar 65a is
provided with the upwardly extending por-
tion 72¢ having a stop screw 73a¢ so posi-
tioned as to engage and stop the rearward
movement of the latch member 765.

With respect to this mechanism, as ahove
observed in connection with the segment 50,
upon the segment 51 being drawn upward
in setting the machine, the rack bar 62¢ will
be drawn rearwardly until the pawl 69¢ drops
into notch 69¢ on the bar 650 where it is
pressed down by a spring 70¢. Upon further
operation of the machine, as the segment 51
is lowered, the forward movement imparted
to the rack bar 654 will move the hair-trig-
ger 68¢ and the bar 65¢ forwardly until said
hair-trigger engages the periphery of the
disk 14. The position of the bars at such
engagement will be varied, depending upon
the rotary position of said disk as controlled
by the scale in the manner above described.
By reason of the eccentric curvature of the
ratchet teeth of said disk, the radius thereof
will be varied at a given point throughout
the length of each tooth. Accordingly, the
trigger finger will be tripped at some period
during the downward movement of the seg-
ment 51 and will so act as to cause the dog
9 to bear against and engage the teeth
82 and arrest the further movement oftheseg-
ment. This is accomplished through the dis-
engagement of the ratchet bar 760 by the
stop screw T3¢ g0 as to permit the spring 77a
to actuate the same for operating the dog.

Considering now the segment 52, as shown
in Fig. 6, it is provided with an arcuate plate
90 having a plurality of ratchet teeth 81 on
the rearward edge thereof. As will be ob-
served herein, all but the top one of said teeth
are cut off to an increasing extent toward the
lower part of the plate.

By means which will be hereinafter de-
geribed with respect to all three segments, the
segment 52 is raised upwardly simultaneous-
ly with the others, but in descending is timed
to move after segment 51 has reached the
limit of its downward movement. Upon the
segment 51 being tripped and locked in po-
sition by the dog 79, an arm 92, extending
between segment 51 and 52, will be actuated
to cause a dog 938, extending from opposite
sides of said arm 92, to engage between a
pair of the ratchet teeth 81. The arm 92 is
so arranged that it will be engaged at some
point intermediate the projecting and crotch
portion of one of the teeth 81, depending
upon the position at which said teeth are

stopped by the dog 79a engaging a tooth 82, as
shown in Fig. 7. This will depend upon the
particular teeth 82 between which the dog 79¢
engages. As there are ten of the teeth 82
to one of the teeth 81, should the dog T9¢ en-
gage in the fourth tooth 82, then the dog 93
will extend only four tenths of the depth of
the engaged tooth 81. Now considering the
segment 52 in connection with this action of
the dog 93, it will be observed that the lateral
position of the pin will be determined by the
particular tooth 82 which is engaged by the
dog T9¢. In turn, thislateral position of the
dog 93 will determine which of the teeth 91
will cateh thereon in the downward move-
ment of the segment 52. .. As shown in IFig. 7,
since the tooth 91 extends inwardly of the
teeth 81 only four tenths of the distance,. it
will be engaged by the fourth tooth 91. The
segment 52 will accordingly be arrested at
this point, which will print the numeral “4”.

It will be observed from the above that
while the segment 50 is controlled by one disk
having ten different radii so that the par-
ticular numeral from “0” to “9” will be pre-
gented for printing, depending upon which
radius of the disk 13 is presented, and accord-
ingly print the hundreds; the segment 51 will
print divisions of the hundreds, or tens by
its being actuated through the medium of the
disk 14. With respect to the ones, as print-
ed by the segment 52, they will be determined
through the arrangement just described with
respect to the dog 93, or through the exact
positioning of the segment 51 through the
medium of the engagement of the teeth 82
by the dog 794, and the particular radius of
the disk 14 where the trigger finger 68a en-
gages. While the action of the mechanism
controlling segment 50 properly aligns the
type thereon, and the positive engagement
of the teeth 91 by the dog 93 on the segment
52 positively aligns the type thereon, means
is provided, which will hereinafter be de-

seribed, for aligning the type of the segment
51 after it has functioned to position the seg-

ment 52. That mechanism will now be de-
scribed.

As shown in Fig. 2, the arm 92 is pivoted
at 95 to the free end of an arm 96 which in
turn is pivoted to a shaft 97 which is sup-
ported between the frames. An arm 98 is
keyed on the shaft 97 and a bell crank lever
99 is likewise keyed to the shaft 97. Said
bell crank lever 1s provided with a slot 100
at one end in which a pin 101, protruding
from the arm 96, is adapted to slide. The
other end of the bell crank lever 99 is pro-
vided with a screw pin 102 adapted to slide
in a suitable longitudinal slot 103¢ provided
In an arm 103, said arm having one end pivot-
ally connected at 104 to the arm 92, while the
other end is connected by a spring 105 with
a pin 106 mounted on the frame. Therefore,
said spring has a tendency through the arm
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108 to draw the lever 92 to the left and cause
the dog 93 to engage in the teeth 81 and 91.
The arm 98 has one end connected through a
heok 107 with a spring 108, which is not
shown in Fig. 2, but is shown in Fig. 1 con-
nected with the frame. Furthermore, said
arm 98 is pivotally connected with a rod 109
which extends upwardly and is provided with
a roller 110 adapted to be engaged and actu-
ated by a cam 111 against the tension of said
spring 108. Mounted on the arm 96 is a leaf
spring 112 adapted to engage under a pin
113 fixedly mounted on the frame so as to
normally exert a downward pressure on said
arm 96. The downward movement thereof
is limited by a stop 114.

The action involved in this mechanism is
such that as the cam 111 is rotated, in the
manner hereinafter described, and as the roll-
er 110 rides in the relicved portion 115 there-
of, the spring 108 will cause the arm 96 {o
be moved downwardly so that, through bell
crank 99, the screw 102 will move forwardly
in its slot 103a, thereby moving the bar 103
to the right against the tension of the spring
105 and thus hold the arm 92 and its dog 93
out of engagement with the teeth 81 and 91
on the segments 51 and 52. As the cam 111
continues to revolve until the roller 110 en-
gages the relieved portion 116, the position
of the bell crank lever 99 will be changed so
as to permit the dog 93 to register with the
teeth 91 as above described, arrvesting the
downward movement of the segment 52.
Upon the roller 110 reaching the outer por-
tion of the cam 111, the arm 98 will be forced
downwardly by the rod 109 so as o raise the
end 99 of the bell crank against the pin 101,
which will in turn raise the arms 96 and 92
so as to move the dog 93 upwardly whereby
it can seat in the crotch between the teeth 81
and slightly elevate the segment 51 so as to
bring the type on the respective segments
into alignment for printing purposes.

The several segments are raised and low-
ered through the medium of a plurality of
cams, connecting rods and associated springs,
as will now be deseribed. As shown in Figs.
2 and 3, a shaft 120 is pivotally mounted
n the frame and caused o rotate by a driv-
ing pinion 121, Fig. 8. Keyed on said shaft
so as to rotate therewith and with the pin-
ion 121, in addition to the cam 111, there
are cams 122, 128 and 124. Said last-men-
5 tioned cams are adapted to be engaged by
the rollers 125, 126 and 127, respectively,
said rollers being pivotally mounted on the
rods 198, 129 and 130, respectivelv. Said
rods are each pivotally connected to the disks
64, 64¢ and 131, respectively, which are
rigidly secured concentric to segments 50,
51 and 52, respectively. Each of said seg-
ments are connected to the frame by indi-
vidual springs 132, as shown in Figs. 1 and
2, whereby the tension of the springs nor-
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mally tend to maintain them in their low-
ered position against the action of the cams.
The arms 109, 128, 129 and 130 are bifur-
cated, as shown in Figs. 1 and 2, at their
upper ends so as to embrace the shaft 120
for maintaining them in proper alignment,
said arms and cams being spaced from each
other by a plurality of spacing sleeves 133.
It will be apparent from the foregoing, that
upon the rotation of the cams which are
properly formed and timed with respect to
each other, their engagement with their re-
spective rollers will move the respective rods
downwardly so as to clevate the members
or segments 50, 51 and 52 to starting or nor-
mal position as heretofore severally de-
seribed.  Thereafter, upon the cams releas-
ing the rollers, the springs 132 will tend to
cause said members or segments 50, 51 and
52 to be gradually lowered, but said lower-
ing thereof being controlled by said rollers
respectively in contact with the relief on
the cams. The lowering of said segments
will continue through the medium of the
springs until they are arrested in a given
position by the trip mechanism above de-
seribed.  Said springs 152 hold segment 50
with its engaged tooth 61 against pin 79, as
well as holds segment 51 with its engaged
serraticn 82 against the point of locking dog
79a, during the remainder of the cycle of
operating lever 141, to insure the firm lock-
ing of said segments in their said arrested
positions. The locking pin 79 and dog 79¢
are not carried by, nor operated divectly by
their respective bars 65 and 65¢ for the rea-
son that said bars have a substantial move-
ment when released whieh might tend to pro-
duce a recoil of said bars and their attached
parts, or pavts dirvectly operated thereby,
which recoil might tend to momentarily dis-
engage said pin 79 or dog 79¢, or both, from
their proper noteh or serration and thus tend
to produce an inaccurate indieation or print-
ing. Said pin 79 being mounted upon mem-
ber 75 independent of bar 65 and moved into
engagement with its correct tooth 61 upon
the initial portion of the released movement
of said bar 61, by the separation of members
73 and T4, quickens the engagement of said
pin 79 and tooth 61 and prevents recoil and
other tendencies toward inaccuracy of the
result. The same is true of dog T9a and its
bar 65¢ and their associated parts.

The arrangement of the notches 61, 81, 91
and the serrations 82, uniform radial divi-
sions apart and slightly eccentric upon their
respective segments 50, 51, and 52, (or in
other words said relative eccentricity of the
cooperating faces of saild toothed members
and their respective detents) orveatly facili-
tates the accuracy with which the’r respec-
tive segments may be arrested and locked
until the completion of the indieating or
printing period, as well as greatly reduces
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the liability to inaccuracy, breakage and
wear.

To divide into ten, or other, spaces the
difference in “"Cmuucﬂy between th
and last notch, or serration, on each scgment,

£
arsy

and arranging said notches concentrie, “would
require great accuracy and smallness of
notches and locking ping, with consequent

grent iabili ity to inaccuracy, breakage and
wear. My invenfion, in this respect, obviates
this by making said notches 1elut1x/e1} Iarge
and disposed upon a relatively large p:m of

pc

their 1 ‘pecti\'“ indicators or segments, bub
to mount each of said notches or serrations
slightly different distances progre 2ssively

from the axis of each of their respective indi-
cators or segments so that their locking pins
or dogs are only required to have a relatively
small movement to lock or uu"'L, and so
that the more extensive or faster the indi-
cator or segment may be moved t’ e close
will the locking pins or dog 1)1‘001630%1*7(31‘/
come to the tooth into which each of said
pins or dog may be locked, thus enabling a
quicker and more accurate Iocking‘ propor-
tlonate to the extent or speed of movement
of the member to be ’tobl’@l
This greatly facilitates gr
operation, and cbviates finen

reat accuracy in
ess of construe-

tion of the working parts as well as any in-
accuracy from wear. The cams are go timed,
and pfxrtlculaﬂv the cam 1924, that the low-

ering of the segment 52 will commence after
segment 51 has completed its movement and
been arrested bv dog 7% engaging a notch
or tooth 82, predetermined as heretofore de-
seribed by hair-trigger 6Sa.

During the return to normal movement of

MNments 51 and 52 said dog 93 is held out
of engagement with teeth 81 and 91, so that
when said segments are returned to normal,
or their uppermost, posi 101 the shamp edeo
of dog 93 is held away from ccatact with
said Surfsce 91e of plate 90, and saild edge
of dog 93 does not contact with said surface
91a exmpt when the other end of said dog
93 enters the whole depth of any tooth 81
of segment 51, whereupon said edge of do
93 is snbstantiftlly in contact with eaid sur-
face 91a at a point the space of one toonth 91
below the first or lowermost tooth 91, and in
a position to engage therein, in'said instance,
when segment 52 is moved downward by its
spring 132 at the rate controlled by its cam
124.

In order to indicate or print, in such in-
stance, with the mechanism detailed in the
drawines, the amount or value of said one
tenth of ﬂw whole movement of segment 52
well as that of any other norhm of fm
movemsant of said segment, the pnntmo or
indicating characters on said seament 52 must
be arranged in the reverss order, so that, in
said instance, for said cne aem.h downward
movement of said segment 52 the character

as
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“0” will be caused to appear at the printing
or indicating point.

In the instance heretofore described, the
Iowest portions of each cam surface of disks
13 and 14 and the higher portions thereof rep-
resent higher values; but if such arbitrary

arrangement be reversed, as may be done by

nyone skilled In the art without departure
from the spirit or principles of my invention,
it will be obvious to those skilled in the art
that in such reversal the order of arrange-
ment of the characters on said segments 50
and 51 will be reversed, yet the 'al‘lgelllellt
of the characters on segment 52 will remain
the same due to the face that segment 52 is
not arrested by anything but the position of
dog 98 in any tooth 81 on segment 51.

The bottmm of all teeth 81 and 91 ave con-
centric with their respective segments 51 and
52, so that in the indication or type align-
ing movemem, heretofore described, of said
ﬂoo 93 the latter finds a uniform seat in the
bottom of one tooth in each set of teeth 81
and 91,

When indicating higher characters than
“0” on segment 52 ’Ehe nnmal position of the

hfup edge of dow 93, at the commencement
of the down\m*d movement of said segment
52, 1s not so close to said surface 91a, and
is held a distance therefrom covrespondmo
to the greater height of that portion of a tooth
81 or qeomen’c 51 at which said dog 93 comes
to rest. Furthermore, it will be noted that
the movement of the cam and spring actuated
rods, through their connection with the seg-
men’rq, will move the racks 62 and 62¢ back
and forth through the movement of the disks
64 and 64a.

With respect to the driving mechanism,

there is provided a manually actuated han-

dle 140 having a crank 141 pmned to a shaft
142 cmmdlno through the frame and con-
nected on the other side thereof with a pin-

a v
bk

ion 143, meshing with gear 121 keyed on said

shaft 120 for qctu'mnw the same as above de-
scribed, and also engages and meshes with
an idler pinion 144 which is freely mounted
on the frame in connection with a ratchet
wheel 145 adapted to be engaged by a pawl
146. Fig. 8, so as to preven+ rotation of the
mechanism in the wrong direction. Said
function of pawl 146 preventg any Lflckward
movement of the operating lever 141, and the
parts driven thereby, which might, and no
doubt \\'ould raise the indicating or printing
portions of each or any of said seszmontq
after the downward movement thereof had
been arrested by their respective stop pins,
and thus cause an incorrect indication or
‘pli‘lﬁno which it 1s highly essential to avoid
in all instruments of precision. The idler
pinion 144 meshes with a gear 147 which is
connected with and rotates a cam 148 en-
gaged by a roller 149 mounted on a link 150,
which is pivotally connected with a crank
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151 keyed to a shaft 152, which extends
through the machine, as will be hereinafter
described for operating the printing mecha-
nism. On the other side of the gear 147 there
is a cam 153 which acts upon a roller 154
mounted on a link 155 pivoted to a crank
156, which is keyed to a shaft 157, and ex-
tends through the frame for actuating the
paper cutting knife. The roller 149 is main-
tained against the cam 148 through the me-
dium of a spring 158, and the roller 154 is
maintained against its cam by a spring 159.
Keyed to a shaft 160 is a ratchet wheel 161
which is rotated a notch at a time by the
movement of a pawl 162 pivotally connected
to the link 155 so that upon the rotation of
the cam 153, the ratchet wheel 161 will be
rotated to the extent of one tooth and held
in position by a pawl 163. The shaft 160 ex-
tends through the frame for receiving a
winding drum for winding up a paper record
strip as will be hereinafter described. Also
mounted on the operating side of the ma-
chine, as shown in Fig. 1, there is a locking
button 170, mounted on a square plunger 171
extending through the frame to the opposite
side, as shown in Fig. 8. The end of the
plunger 171 is beveled so as to engage a
spring-pressed pawl 172 for forcing it out
of locking position when the plunger 171
is pushed forward by the operator against
a suitable spring, not shown herein. The
pawl 172, when held in normal position by
a spring 173 is adapted to engage a projec-
tion 174 on the shaft 120 adjacent the pinion
121, as shown in Fig. 8 and in dotted lines
in Fig. 8. Therefore, before the machine
can be operated or the handle 140 turned,
the operator must release the mechanism by
pressing inwardly the plunger button 170.
This is to lock the mechanism and permit
of its being unlocked by a single push of
the plunger, followed immediately by a par-
tial rotation of the handle, after which the
plunger may be released. Pawl 172 is piv-
oted on fulerumed pin 172—a near its center.
The lower end, 172—0 of pawl 172 rests upon
the bevelled end 171—a of plunger 171,
(Figs. 8 and 10), and is held in said position
by said spring 173. When plunger 171 is
pressed inward the lower end 172—0 of pawl
172 rides upon said bevelled end 171—a and,
in the instance shown in Fig. 8 is moved to
the right, which correspondingly moves the
upper end of pawl 172 to the left in the in-
stance shown 1n Fig. 8 in dotted lines, thus
moving the shoulder 172—¢ on the upper end
of said pawl 172 out of the path of said
stop-projection 174, thus permitting the han-
dle 141 to be operated one cycle until it is
again stopped by stop-pin 174 again coming
in contact with the shoulder 172—c¢ of pawl
172. At the high end of bevel 171a of plung-
er 171 is a notch 171¢ into which end 1720
of pawl 172 drops to temporarily hold plung-
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er 171 in its depressed position, with shoul-
der 172¢ of pawl 172 out of stopping engage-
ment with stop pin 174. Upon the movement
of handle 141 (Fig. 1) said pin 174 comes
in contact with the inclined surface 1724,
which, in the further rotation of handle 141,
still further moves toward the left, in Fig.
8, the upper end of said pawl 172 and re-
leases lower end 1720 of pawl 172 from said
notch 171¢, and thus releases plunger 171 to
be returned to normal position by its spring
1710, which holds said plunger in said posi-
tion with its pin 171d against the frame 10
(Fig.10). From the time of the engagement
of the locking pins or dogs with the teeth
of their respective indicators or segments,
the driving handle 141 and its connected
parts become disengaged from further driv-
g of said respective segments during the
remainder of the cycle of operation of said
handle 141.

The printed strip may be in the form of the
usual tickets, such as employed in connection
with cash registers and the like, which are
originally in strip form and rolled upon a
reel 175, said reel being supported by a brack-
et 176. The strip of ticket paper 177 is re-
ceived in a suitable guide 178 and fed to the
machine through the rollers 179 and 180 (Fig.
2). The feed roller 180 is mounted on a shaft
181, driven by the gear 147 (Fig. 8). Said
roller may be provided with suitable dating
mechanism (not shown herein) so as to date
the tickets as they are printed. The roller
179 is merely a pressure roller mounted upon
an arm 182 and held tightly against the feed
roller 180 by a suitable spring member 183.
The strip is fed through a metal guide plate
184 in position to be engaged by the type on
the several segments. A recording or detail
strip 185 is mounted on a roll 186 and car-
ried over a suitable roller 187 to a point ad-
jacent the printing position of the ticket 177.
Thereafter the recording or detail strip is
rolled on a spoocl 188 which is mounted on
the shaft 160, (Fig. 8), and driven by the
ratchet wheel 161.

Slidably mounted between the side frames
of the machine, is a sliding impression plate
189 (Fig. 2) adapted to slide forward and
force the paper and printing ribbon against
the type on the segments under pressure.
The forward edgs of said plate is provided
with a block 190 for pressing the paper
against the type. Said plate 189 is actuated
by an arm 191, the end of which engages in
a suitable opening or slot in the plate 189,
wherefore, upon the movement of the arm
through the shaft 152 and cam 148, the plate
and printing block 190 will press the paper
strip against the type so as to print the same.
Mounted above the plate 189 is a cutter 192,
which is provided with an opening 193
through which the paper strip 185 may pass
without being cut. The forward edge of
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the cutter 192 coacts with cutter 194 for cut-
ting the strip 177 at that point. The cutter
192 is slidably mounted upon a fixed sup-
porting plate 195 and is actuated by an arm
196 through the medium of the shaft 157,
which in turn is actuated by a cam 153.
From the foregoing, it will be observed that
the cams and mechanism are so timed as to
feed the paper strips into printing posi-
tion while the segments are being moved up-
wardly to begin the operation and reach their
proper position for being printed upon the
segments being brought to printing posi-
tion and aligned. Thereupon, the printing
block 190 and the cutter 192 are operated for
making a first printed impression upon the
ticket strip 177, cutting the strip, and per-
mitting the same to drop from the machine
upon the recession of the printing block 190,
and thereafter making a second impression
on the recording strip 185. The data or
recording strip is not severed, but wound
up on the spool 188 so as to preserve a per-
manent record of the weights. As before
mentioned, a suitable means for printing the
date may be employed, such as substituting
the usual type of dating roll for the feeding
roll 180.

The printing by the type on the paper
strips is accomplished through the medium of
a single carbon ribbon, such as used on type-
writers or the like, said ribbon being wound
upon a spool 200 mounted on the outside of
the frame and extending horizontally from
one side of the frame to the other, it being
wound from the opposite side upon said
spool, the horizontal position of said ribbon
being directly in line with the pressing block
190. The spool 200 is rotated through the
means of a ratchet wheel 201 mounted upon
a spindle 202, said ratchet wheel being actu-
ated by a pawl 208 controlled by the move-
ment of the pressing plate 189 so that upon
the return movement of said pressing plate,
after the impression has been made, the pawl
203 will be actuated to slightly turn the spool
200 and wind the ribbon thereon by slight
step by step movements.

From the foregoing description of the
mechanism and the cooperation thereof as de-
scribed in connection with each part of the
machine, it will be obvious that after the
scale has been brought to weight-indicating
position, the operator need only press in the
button 170 so as to release the locked mech-
anism, and give the handle 140 two rotations
after which a printed ticket will drop from
the machine having the weight printed
thereon. The weight may be printed to any
amount. If the scale is such as to weigh ar-
ticles of more than 1000 pounds, it will print
the weight to a single pound. The same is
true of articles weighing anything from one
pound up. Ifitis desired to record a smaller
weight, the numerals printed may be in deci-
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mals or fractions of pounds, depending upon
the adjustment of the scale. The machine
as shown herein will print four digits.
While the mechanism of the machine has been
herein described in detail, it is obvious that
various parts thereof may be altered or varied
in many ways, without departing from the
invention as hereinafter claimed.

It will be noted that the printing mecha-
nism is so designed as to be capable of print-
ing on both the ticket strip 177 and the per-
manent recording strip 185 through the me-
dium of a single printing ribbon. This is
due to the fact that after one impression is
made by the movement of the block 190
against the type, said impression being first
made upon the ticket strip 177, thereafter
said strip is cut and discharged from the ma-
chine so that the recording strip 185 is pre-
sented to the printing surface of the ribbon.
Thereafter, a second impression will be made
due to the action of the two projecting por-
tions on the cam 148.

If it should be desired that no tickets be

printed, but that the record strip 185 only be |,

printed, any suitable means such as a cam-
like knob may be provided for holding the
roller 179 against the tension of the spring
183, whereby the ticket strip will not be Tield
against the feeding roller 180. The means
shown in Fig. 1 therefor comprises knob 182«
pivoted to the frame by a stud 1820 and hav-
ing an integral hub 182¢ provided with a flat
portion 1824 engaging arm 182 during the
time pressure roll 179 is in feeding contact
with the paper strip 177, but when said knob

1824 is turned from said flat portion 1824 so

that arm 182 engages the normal surface of
hub 182¢ the said roll 179 is held out of en-
gagement with said strip 177 whereby said
strip 177 is not fed any length at cach opera-
tion. This being done, the machine will
print the recording strip as it is operated,
and no tickets will be printed or discharged.

Halr-triggers 68 and 63a are respectively
loosely mounted on bars 65 and 65« by respec-
tive screws 65¢l and 6542 loosely engaging
an opening therein, and are held from lateral
displacement in a slot in the forward en-
larged end of their respective bars 65 and 65a.
Secured on one side of said triggers 68 and
68a respectively are blocks 65¢3 and 65a4
resting loosely each in their respective slot
Each block
6503 and 65a4 is provided with an adjusting
screw 65a7 and 65a8 respectively adapted to
contact with the bottom of their respective
slots 65ab and 65a6 to raise or lower the for-
ward ends of their respective hair-triggers
68 and 68¢, and correspondingly raise or
lower the nose of respective pawls 68 and
68a resting in respective slots 694 and 69¢
and across the tops of said respective triggers
68 and 68, and thereby to render said hair-
triggers more or less sensitive to being tipped.
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The top surfaces of said triggers 68 and 68¢,
adapted to engage the nose of their respec-
tive pawls 69 and 69¢, is slightly inclined, at
69a2 and 6943, and in the act of tripping or
springing triggers 68 and 68« they ave, due
to their light contact with respective disks 13
and 14, and their said loose mounting, moved
a slight distance toward the respective gears
64 and 64a, within the limits permitted by
their blocks 65¢3 and 65¢4 in respective slots
65a5 and 65a8, which said movement causes
inclined surfaces 69¢2 and €943 to raise their
respective pawls 69 and 69« out of their re-
spective notches 695 and 69¢, whereupon the
mechanism is tripped with the results hereto-
fore described.

The lengitudinal movement of each trig-
ger 68 and 68¢ is uniform for each setting of
their respective screws 65a7 and 65¢8, and is
compensated for in the mechanism so that no
inaccuracies in the indicated or printed re-
sult may accrue therefrom,

Upon the return to normal position of bar
65 and 65a their respective triggers 68 and
68¢ are moved forward slightly to enable
pawls 69 and 69¢ to drop inte their respective
notches 696 and 69¢ when their respective
rack bars 62 and 62¢ ave veturned to normal
position.

The invention claimed 1s:

1. In the method of operating non-sensitive
means proportionate to a function of means
too sensitive to operate the same without im-
pairment of its sensitivity, the steps of asso-
ciating said means in co-operative relation
actuating said sensitive means by a medium
a characteristic of which is determinable
thereby, then operating said non-sensitive
means with the required force, and during
said last stated operation controlling the ex-
tent of operation of said non-sensitive means
by a physical momentary contact with a por-
tion of said sensitive means and which con-
tact is of such delicacyas to not practicallyim-
pair the sensitiveness of said sensitive means.

9. Inthe method of operating non-sensitive
means proportionate to a function of means
too sensitive to operate the same without im-
pairment of its sensitivity, the steps of asso-
ciating said means in co-operative relation
actuating said sensitive means by a medium
a characteristic of which is determinable
thereby, then operating said non-sensitive
means with the required force, and during
said last stated operation controlling the
extent of operation of said non-sensitive
means by a physical momentary contact of
portions of said first two named means and
which said contact is of such delicacy and
brevity as to not practically impair the sensi-
tivity of said sensitive means.

3. In the method of operating non-sensi-
tive means proportionate to a function of
means too sensitive to operate the same with-
out impairment of its sensitivity, the steps
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of associating said means in co-operative rela-
tien affecting said sensitive means by a
medium & characteristic of which may be
determined thereby, then operating said non-
sensitive means with the required force to
move said non-sensitive means, and during
said last stated operation controlling the ex-
tent of movement of said non-sensitive means
by the physical momentary contact of a sensi-
tive agency of said non-sensitive means with
a portion of said sensitive means, and which
sald contact is of such delicacy as to not
practically impair the sensitivity of said
sensitive means.

4. In the method of operating
tive means proportionate to a function of
means too sensitive to operate the same with-
cut impairment of its sensitivity, the steps
of associating said means in co-operative rela-
tion affecting said sensitive means by a
medium a characteristic of which may be
determined therefrom, then operating said
operating means with the force required to
move sald non-sensitive means, and during
said last stated operation stopping further
movement of any desired portion of suid non-
sensitive means upon the occurvence of a
physical momentary contact between portions
of said first two named means and which said
contact is of such delicacy as not to practi-
ally impair the sensitivity or accuracy of
gaid sensitive means.

5. In the method of operating non-sensi-
tive means proportionate to a function of
nmeans too sensitive to operate the same with-
out impairment of its sensitivity, the steps
of associating said means in co-operative rela-
tion affecting said sensitive means by a
medium a characteristic of which may be
determined therefrom, then operating said
operating means with the force required to
move said non-sensitive means; and during
said last named operation stopping further
movement of, and temporarily securing in its
attained position, any desired portion of said
non-sensitive means upon the occurrence of a
delicate contact with said sensitive means of
an operated portion of said non-sensitive
means.

6. In the method of operating by an op-
erating means a non-sensitive means propor-
tionate to a function of mesns too sensitive
to operate the same without impairiment of
its sensitivity, the steps of associating said
means In co-operative relation affecting sai
sensitive means by a medium a characteri
of which may be determined therefrom, then
operating said operating means in a definite
eyele with the force required to move said
non-sensitive means, and during the latter
part of said cyele stopping further movement
of any desired portion of said non-gensitive
means upon the occurrence of a delicate con-
tact with said sensitive means of an operated
portion of said non-sensitive means; upon
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the occurrence of the next succeeding cycle of
gaid operating means returning to normal
position said stopped portion of said non-
sensitive means during the initial part of said
cycle.

7. In a printing mechanism for scales, the
combination with a weight controlled mem-
ber on said scales, of a plurality of type bear-
ing members, and means independent of said
weight controlled member and separable
from said type bearing members for actuat-
ing said type members, to the extent con-
trolled by said weight controlled member,
whereby the indicated weight may be printed
thereby.

8. In a printing mechanism for scales, the
combination of a scale, of weight controlled
means adapted at all times to be freely moved
by said scale proportionate to the weight
weighed therecn, a plurality of type bearing
members independent of said means, means
in fixed relation to the normal position of said
control means for immediately supporting
said members, and means whereby the extent
of operation of said members is controlled
by said freely movable control means with-
out thereby changing its position or condi-
tion.

9. In a printing mechanism for scales, the
combination with a weight controlled mem-
ber on said scales, of a plarality of pivoted
type bearing members each of whose axes is
in fixed bodily relation to said control mem-
ber, means mounted independently of said
members and normally out of engagement
therewith adapted to be brought into engage-
ment and arrest said type members in posi-
tion for printing the indicated weight upon
contact with said weight controlled member,
and independent means for operating said
type members and for bringing said means
into said engagement with said weight con-
trol member.

10. In a printing mechanism for scales, the
combination with a weight controlled mem-
ber on said scales, of a plurality of pivotally
mounted type bearing members, and means
independent of said weight controlled mem-
ber and separable from said type bearing
members for positioning said pivotally
mounted type members about their pivota
mountings to the extent controlled by said
weight controlled member, whereby the in-
dicated weight may be printed-thereby.

11. In a printing mechanism for scales, the
combination with a weight controlled mecha-
nism on said scales, of a plurality of pivotally
mounted type bearing membars, mechanical
means for moving said members about their
pivotal mountings, and independent mechani-
cal means arrested by the position of the
weight controlled member for engaging said
type members during their pivotal movement
and locking them in position to print the in-

& dicated weight.

1,880,314

12. In a printing mechanism for scales,
the combination with a weight controlled
member on said scales, of a plurality of type
bearing members, and means positioned in-
termediate said weight controlied and type
bearing members and normally out of en-
gagement therewith adapted to engage and
position said type members upon engaging
said weight controlled member, whereby said
type members will be positioned for printing
the indicated weight.

13. In a printing mechanisin for scales, the
combination with a weight controlled mem-
ber on said scales, of a plurality of type bear-
ing members, means positioned intermediate
sald weight controlled and type bearing mem-
bers and normally out of engagement there-
with adapted to engage and position said
type members upon engaging said weight
controlled member, and means for engaging
said type members and aligning the type
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thereon, whereby the indicated weight may -

be printed thereby.
14. In a printing mechanism for scales, the

combination with a weight controlled member

on said scales, of & plurality of type bearing
members, means independent of said weight
controlled member and separable from said
type bearing members for positioning said
type members to the extent controlled by said
weight controlled member, means for feed-
ing a recording strip to a position adjacent
said type members, and means for forcing
said type members and strip against each
other for recelving an impression, whereby
the indicated weight may be printed thereon.

15. In a printing mechanism for scales, the
combination with a weight controlled mem-
ber on said scales, of a plurality of type bear-
ing members, means independent of said
said weight controlled member and separable
from said type bearing members at points de-
termined by said weight controlled member
for positioning said type members, means for
feeding a recording strip to a position adja-
cent said type members, means for forcing
said type members and strip against each
other for receiving an impression, and means
for cutting sald strip at a given point for
permitting the discharge of the impressed
portion thereof, and a common driver for
operating all caid means, whereby the indi-
cated weight may be printed thereon.

16.In a scale, the combination with a
weight controlled member on said seales,
of a rotary disk associated with said mem-
ber, said disk varying in radius at differ-
ent points about its periphery, a plurality
of indicating members, and means independ-
ent of said weight controlled member and sep-
avable from said indicating members for posi-
tioning said indicating members relatively
to said weight controlled member, whereby
the weight may be indicated thereby.
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17. In a scale, the combination with a
weight controlled member on said scales, of
a rotary disk associated with said member,
said disk varying in radius at different points
about its periphery, a plurality of indicating
members, and means independent of said
weight controlled member and separable from
said indicating members upon its engage-
ment with the periphery of said disk at points
determined by said weight controlled member
for positioning said indicating members,
whereby the weight may be indicated there-
by.
y18. In a printing mechanism for scales, the
combination with a weight controlled member
on said scales, of a rotary disk asscciated with
said member, said disk varying in radius at
different points about its periphery, a plu-
rality of type bearing members, means for
moving said type bearing members, and
means arrested by engagement with the pe-
riphery of said disk during the movement of
said members for engaging and locking the
same in a given position depending upon the
rotary position of said disk, whereby the in-
dicated weight may be printed thereby.

19. In a printing mechanism for scales,
the combination with a weight controlled
member on said scales, of a rotary disk asso-
ciated with said member, said disk varying
in radius at different points about its pe-
riphery, a plurality of type bearing members,
means for raising and lowering said type
members, a sliding bar actuated by the lower-
ing of said members so as to be moved into
engagement with said disk, a trip member
for releasing said bar upon engagement there-
with, and means for causing said bar to
engage said type members upon the release
thereof and locking them in a given position
during their downward movement, whereby
the weight indicated by the position of said
disk may be printed thereby.

20. In a printing mechanism for scales, the
combination with a weight controlled mem-
ber on said scales, of a rotary disk associated
with said member, said disk varying in radius
at different points about its periphery, a plu-
rality of type bearing members, means for
raising and lowering said type members, a
sliding bar actuated by the lowering of said
members so as to be moved into engagement
with said disk, a trip member for releasing
said bar upon engagement therewith, means
for causing said bar to engage said type mem-
bers upon the release thereof and locking
them in a given position during their down-
ward movement, means for feeding a strip
of paper in position to be printed by said type
members, and means for forcing said paper
and type members together for leaving an
impression thereon.

21. In a printing mechanism for scales, the
combination with a weight controlled mem-
ber on said scales, of a pair of rotary disks as-

1S

sociated with said member, one of said disks
being stepped down to a smaller radius about
its periphery, the second disk being provided
with a ratchet tooth periphery having one
tooth for each stepped down portion of said
first-mentioned disk, a pair of pivotally
mounted type bearing members, one for each
of said disks, means for moving said type
members about their mounting, and means
actuated by the movement of said type mem-
bers for engaging with the periphery of said
disks for arrvesting a further movement of
said type members thereupon and thereby po-
sitioning said type members for printing the
indicated weight.

22. In a printing mechanism for scales, the
combination with a weight controlled mem-
ber on said scales, of a pair of rotary disks
asscciated with said member, one of said
disks being stepped down to a smaller radius
about its periphery, the second disk being
provided with a ratchet tooth periphery hav-
ing one tooth for each stepped down portion
of said first-mentioned disk, a pair of pivot-
ally mounted type bearing members, one for
each of said disks, means for moving said
type members about their mounting, a pair
of sliding bars actuated by the movement,
about their said pivot, of said type members
for being moved to engagement with the
periphery of the respective disks, and means
for releasing said bars upon said engagement
for causing them to act so as to arvest the fur-
ther movement of said type members at a
given position, whereby the indicated weight
may be printed thereon.

23. In a printing mechanism for scales, the
combination with a weight controlled mem-
ber on said scales, of a plurality of rotary
disks associated with said member, one of said
disks being provided with ten distinet varia-
tionsin radius about its periphery, said varia-
tions being stepped down about the entire pe-
riphery thereof, and another disk being con-
nected therewith and having a tooth-like por-
tion about its periphery corresponding with
each of said stepped down portions for vary-
ing its radius throughout a one-tenth section
of its periphery, each section having the same
variation, a pair of pivoted type bearing
members corresponding to, and whose axes
are in fixed bodily relation to, said disks, and
means associated with each of said type mem-
bers for arresting further movement of said
type members upon engagement with the pe-
riphery of their respective disks, whereby the
type of said type members will be properly
positioned for printing the indicated weight.

24. In a printing mechanism for scales, the
combination with a weight controlled mem-
ber on said scales, of a pair of rotary disks as-
sociated with said member, one of said disks
being provided with ten distinct variations
in radius about its periphery, said variations
being stepped down about the entire periph-
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ery thereof, and the other disk being con-
nected therewith and having a tooth-like por-
tion about its periphery corresponding with
each of said stepped down portions for vary-
ing its radius throughout a one-tenth section
of its periphery, each section having the same
variation, a pair of type bearing members
corresponding to said disks, a pair of sliding
bars adapted to be moved towards said disks
upon the movement of said type members un-
til the periphery of said disks are engaged
thereby respectively, and a releasing latch on
cach of said bars for releasing the same upon
engagement with their respective disks for
causing them to engage their respective type
bearing members and arresting their further
movement for presenting the proper type in
position for printing the weight.

25. In a printing mechanism for scales, the
combination with a weight controlled mem-
ber on said scales, of a pair of rotary disks
associated with said member, one of said disks
being provided with ten distinct variations
in radius about its periphery, said variations
being stepped down about the entire periph-
ery thereof, and the other disk being con-
nected therewith and having a tooth-like por-
tion about its periphery corresponding with
each of said stepped down portions for vary-
ing its radius throughout a one-tenth section
of 1ts periphery, each section having the same
variation, a pair of segmental members pivot-
ally mounted at their reduced end and pro-
vided with type on their arcuate face, means
for eclevating and lowering said segmental
members about their pivotal mounting, a
sliding bar for each of said segmental mem-
bers, means for moving said bars toward said
disks upon the lowering of said members,
means for tripping and releasing said bars
upon engagement thereof with their respec-
tive disks, and means for causing said bars
upon their release to engage and arrest the
further movement of said members inde-
pendently of each other so as to position them
for presenting the proper type to print the
indicated weight.

26. In a printing mechanism for scales, the
combination with a weight controlled mem-
ber on said scales, of a pair of rotary disks
associated with said member, one of said disks
being stepped down to a smaller radius about
its periphery, the second disk being provided
with a ratchet tooth periphery having one
tooth for each stepped down portion of said
first-mentioned disk, a pair of pivotally
mounted type bearing members, one for each
of said disks, means for moving said type
members about their mounting, means actu-
ated by the movement of said type members
for engaging with the periphery of said disks
for arresting a further movement of said type
members thereupon and thereby positioning
said type members for printing the indicated
weight, a third type bearing member associ-
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ated with said first-mentioned members, and
means controlled by the positioning of one
of the other members for engaging and ar-
resting said third member, whereby all three
type bearing members will be so positioned
relative to each other as to print the indi-
cated weight to three digits.

27. Ina printing mechanism for scales, the
combination with a weight controlled mem-
ber on said scales, of a pair of rotary disks
associated with said member, one of said disks
being stepped down to a smaller radius about
its periphery, the second disk being provided
with a ratchet tooth periphery having one
tooth for each stepped down portion of said
first-mentioned disk, a pair of pivotally
mounted type bearing members, one for each
of said disks, means for moving said type
members about their mounting, a pair of slid-
ing bars actuated by the movement of said
type members for being moved to engagement
with the periphery of the respective disks,
means for releasing said bars upon said en-
gagement for causing them to act so as to
arrest the further movement of said type
members at a given position, a third type
bearing member associated with said first-
mentioned members, and means controlled by
the positioning of one of the other members
for engaging and arresting said third mem-
ber, whereby all three type bearing members
will be so positioned relative to each other as
to print the indicated weight to three digits.

28. In a printing mechanism for scales, the
combination with a weight controlled mem-
ber on said scales, of a plurality of rotary
disks associated with said member, one of
said disks being provided with ten distinct
variations in radius about its periphery, said
variations being stepped down about the en-
tire periphery thereof, and the other disk be-
ing connected therewith and having a tooth-
like portion about its periphery correspond-
ing with each of said stepped down portions
for varying its radius throughout a one-tenth
section of its periphery, each section having
the same variation, a pair of type bearing
members corresponding to said disks, means
associated with each of said type members for
positioning the same upon engagement with
the periphery of their respective disks, a
third type bearing member associated with
said first-mentioned members, and means
controlled by the positioning of one of the
other members for engaging and arresting
said third member, whereby all three type
bearing members will be so positioned rela-
tive to cach other as to print the indicated
weight to three digits.

29. In a printing mechanism for scales, the
combination with a weight controlled mem-
ber on said scales, of a plurality of rotary
disks associated with said member, one of
said disks being provided with ten distinect
variations in radius about its periphery, said
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variations being stepped down about the en-
tire periphery thereof, and the other disk be-
ing connected therewith and having a tooth-
like portion about its periphery correspond-
ing with each of said stepped down portions
for varying its radius throughout a one-tenth
section of its periphery, each section having
the same variation, a pair of type bearing
members corresponding to said disks, a pair
of sliding bars adapted to be moved towards
said disks upon the movement of said type
members until the periphery of szid disks are
engaged thereby respectively, a releasing
latch on each of said bars for releasing the
same upon engagement with their respective
disks for causing them to engage their respec-
tive type bearing members and arrvesting their
further movement for presenting the proper
type in position for printing the weight,
whereby all three type bearing membexs will
be so positioned relative to.each other as to
print the indicated weight to three digits.
30. In a printing mechanism for scales, the
combination with a weight controlled member

5 on said scales, of a plurality of rotary disks

associated with said member, one ¢f said disks
being provided with ten distinct variations
in radius about its periphery, said variations
being stepped down about the entire periph-
ery thereof, and the other disk being con-
nected therewith and having a tooth-like por-
tion about its periphery corresponding with
each of said stepped down portions for vary-
ing its radius throughout a one-tenth section
of its periphery, each section having the same
variation, a pair of segmental members pivot-
ally mounted at their reduced end and pro-
vided with type on their arcuate face, means
for elevating and lowering said segmental
members about their pivotal mounting, a
sliding bar for each of said segmental mem-
bers, means for moving said bars toward
said disks upon the lowering of said mem-
bers, means for tripping and releasing said
bars upon engagement thereof with their
respective disks, means for causing said bars
upon their release to engage and arrest the
further movement of said members independ-
ently of each other so as to position them for
presenting the proper type to print the indi-
cated weight, a third segmental member asso-
ciated with said first-mentioned members,
and means controlled by the positioning of
one of the other members for engaging and
arresting said third member, whereby all
three segmental members wili be so positioned
relative to each other as to print the indi-
cated weight to three digits.

31. In a printing mechanism for scales, the
combination with a weight controlled member
on said scales, of a pair of rotary disks asso-
ciated with said member, one of said disks
being stepped down to a smaller radius about
its periphery, the second disk being provided
with a ratchet tooth periphery having one
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tooth for each stepped down portion of said
first-mentioned disk, a pair of pivotally
mounted type bearing members, one for each
of said disks, means for moving said type
members about their mounting, one of said
type bearing members being provided with
ten teeth of equal size and depth, a third
type bearing member provided with ten teeth
of varying depth, and means adapted to be
positioned by engagement with the first-men-
tioned teeth for selectively engaging one of
the teeth according to its depth on the third
member so as to control the relative printing
pesitions thereot.

82. In a printing mechanism for scales, the
combination with a weight controlled mem-
ber on said scales, of a plurality of rotary
disks associated with said member, one of said
disks being provided with ten distinct varia-
tions in radius about its periphery, said va-
riations being stepped down about the entire
periphery thereof, and the other disk being
connected therewith and having a tooth-like
portion about its periphery corresponding
with each of said stepped down portions for
varying its radius throughout a one-tenth
section of its periphery, each section having
the same variation, a pair of type bearing
members corresponding to said cisks, a pair
of sliding bars adapted to be moved towards
said disks upon the movement of said type
members until the periphery of said disks
are engaged thereby respectively, a veleasing
latch on cach of said bars for releasing the
same upon engagement with their respective
disks for causing them to engage their respec-
tive type bearing members and arresting their
further movement for presenting the proper
type in position for printing the weight, one
of said type bearing members being provided
with ten teeth of equal size and depth, a
third type bearing member provided with ten
teeth of varying depth, and means adapted
to be positioned by engagement with the first-
mentioned teeth for selectively engaging one
of the teeth according to its depth on the
third member so as to control the relative
printing positions thereof.

33. In a printing mechanism for scales, the
combination with a weight controlied mem-
ber on said scales, of a plurality of rotary
disks assoclated with said member, one of
said disks being provided with ten distinct
variat'ons in radius about its periphery, said
variations being stepped down about the en-
tire peviphery thercof, and the other disk be-
ing connected therewith and having a tooth-
like portion about its periphery correspond-
ing with cach of said stepped down portions
for varying its radius thronghout a one-tenth
section of its periphery, each section having
the same variation, a pair of segmental mem-
bers pivotally mounted at their reduced endd
and provided with type on their arcuate face,
means for elevating and lowering said seg-
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mental members about their pivotal mount-
1g, a sliding bar for each of said segmental
members, means for moving said bars to-
upon the lowering of said
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ward said disks
members, means for tripping and releasing
said bars upon engagement thereof with their
respective disks, means for causing said bars
upon their release to engage and arrest the
further movement of said members inde-
pendently of each other so as to position
them for presenting the proper type to print
the indicated weight, one of said type bearing
members being provided with ten teeth of
equal size and depth, a third type bearing
member provided with ten teeth of varying
depth, and means adapted to be positioned
by engagement with the first-mentioned teeth
for selectively engaging one of the tecth ac-
cording to its depth on the third member so
as to control the relative printing positions
thereof.

34. In a printing mechanism for scales,
control means operated by the scale, a type
bearing member, a driver for said type mem-
ber, means controlled by said control means
for disconnecting said type member from
said driver, a counterbalance weight, an in-
dependent type bearing member, and means
for positioning said independent type bear-
g member for printing a given weight upon
said counterbalance weight being brought to
operative position,

85. In a printing mechanism for scales,
control means operated by the scale, a type
bearing member, a driver for said type mem-
ber, means controlled by said control means
for disconnecting said type member from
sald driver, a counterbalance weight, an in-
dependent type bearing member, and a sin-
gle means connected to said independent type
bearing member for moving it to position for
printing a given weight simultaneously with
the bringing of said counterbalance weight
into operative position.

36. In a printing mechanism for scales,
control means operated by the scale, a type
bearing member, a driver for said type mem-
ber, means controlled by said control means
for disconnecting said type member from
said driver, a counterbalance weioht, an in-
dependent type bearing member, a support for
maintaining said counterbalance weight out
oi operative position with respect to said
scale, and means for simultaneously actuat-
Ing said support for permitting said conn-
terbalance weight to assume its operative po-
sition and move said independent type mem-
ber to position for printing a given weight.

87. Ina printing mechanism for scales, the
combination with a weighing scale, type bear-
ing means operable in definite relation to the
mass on said seale, mechanical operating
means independent of said scale for operating
said type bearing means in definite relation
to the mass on said scale, a counterbalance

1,880,314

weight, and a support therefor mounted on
said scale, of a pivotally mounted type bear-
Ing segment, a bracket for supporting said
counterbalance weight out of engagement
with said support, and means for simul-
taneously removing said bracket for permit-
ting said weight to rest upon said support
for affecting said scale and positioning said
type member for printing the weight cor-
responding to said counterbalance weight.
38. In o printing mechanism fer scales, the
combination with a counterbalance weight,
and a support therefor mounted on said
scale, of a pivotally mounted type bearing
segment, a bracket for supporting said coun-
terbalance weight above the support therve-
for and spaced therefrom, an operating han-
dle, and means connecting said handle and
bracket for simultanecusly lowering the lat-

ter until said counterbalance weight rests -

upon said support for operating said scale
to move said segment about on its pivotal
mounsing to the position for printing a given
weight indicated by said counterbalance
weight.

39. In a printing mechanism for scales, the
combination with a plarality of counterbal-
ance weights of varying diameters, and a
support therefor mounted on said scale, of a
pivotally mounted type bearing segment, a
cone-shaped bracket having stepped seats for
supporting each of said counterbalance
weights spaced from each other above said
support, parallel supporting bars pivoted at
one end to a suitable support and at the
other end to said bracket for permitting the
same to have vertical movement, an operat-
ing handle, and means connecting said op-
erating handle with said bracket and seg-
ment for simultaneously operating the same

for bringing the respective counterbalance:

weights into operative position on their sup-
port and moving said segment about its piv-
otal mounting in position to print a weight
represented by said operatively positioned
counterbalance weights,

40. In a printing mechanism for scales, the
combination with the we’ght-controlled mem-
ber on said scales, and a ecounterbalance
weight, of a plurality of type bearing mem-
bers, means actuated by the position of said
weight controlled member for positioning
certain of said type members in position to
print a given weight indicated by said weight
contreiled member, and means controlled by
said counterbalance weight for positioning a
certain other type bearing member for print-
ing an additional weight upon said counter-
balance weight being brought to operative po-
sition.

4L In a printing mechanism for scales, the
combination with a weight controlled member
on said scale, and a counterbalance weight
therefor, of o pair of rotary disks associated
with said member, one of said disks being
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stepped down to a smaller radius about its
periphery, the second disk being provided
with a ratchet tooth periphery hav1n0' one
tooth for each stepped down portion of said
first-mentioned disk, a pair of pivotally
mounted type bearing segments, one for each
of said disks, means for moving caid segments
about their mounting, means actuated by the
movement of said segments for engaging
with the periphery of said disks for iLI’l‘EStlIlO
a further movement of said segments there-
upon and thereby positioning said segment
for printing a weight indicated by said disks,
a third printing segment, means controlled
by one of said first-mentioned segments for
positioning said third segment in printing
position, means for aligning said segments, a
fourth segment, and means controlled by the
operative positioning of said counterbalance
weight for positioning said fourth segment in
printing position.

42. In a printing mechanism of the char-
acter described, the combination with a mem-
ber to be moved to a given position, a plu-
rality of type bearing members, and means
independent of said first named member and
separable from said type bearing members at
points determined by said first named mem-
ber for positioning said type members, where-
by certain data may be printed thereon.

43. In a printing mechanism of the char-
acter described, the combination with a mem-
ber to be moved to a given position, a plu-
rality of type bearing members, means
mounted independently of said members and
normally out of engagement therewith adapt-
ed to be brought into engagement and lock
said type members at points controlled by
said controlled member for printing certain
data upon said first mentioned member.

44. In a printing mechanism of the char-
acter described, the combination with a mem-
ber to be moved tf) a glven posmon a plu-
rality of pivotally mounted type bearing
members, means for moving said members
about their pivotal mountings, and inde-
pendent means actuated by the position of
said first-mentioned .member for engaging
said type bearing members during their p1v—
otal movement and locking them in position
to print a certain data.

45. In a printing mechanism of the char-
acter described, the combination with an ac-
tuated nxembez‘, of a plurality of positioning
members ascociated ther rewith, one of said
positioning members being provided with a
plurality of distinct variations upon the sur-
face thereof, said variations being stepped
down, and the other positioning member
being connected therewith and having a
tooth-like surface, a pair of type bearing
members corresponding to said positioning
members, a pair of sliding bars adapted to
be moved towards said positioning members
upon the movement of said type members
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until the surfaces of said positioning mem-
bers are engaged thereby respectively, and
a releasing latch on each of said bars for
releasing the same upon engagement Wlth
their 1“espect1ve posmomnd members for
causing them to engage theiv respective type
Leaung members and arresting their further
movement for presenting the proper type in
position for printing a certain data.

46. In a printing mechanism of the char-
acter described, the combination with an
actuated member of a positioning member
having variations in its surface, a pivotally
mounted segmental type bearing member,
an arcuate L§ pe bearing surface thereon hav-
ing its center of curvature at the pivotal
1nonntln<“ thereof, a curved plate mounted
on said segmental member having one edge
thereof curved in an arc havmo its center
of curvature eccentric to said pl\'Ot‘ll mount-
ing, and means actuated by engagement with
sald positioning member for theleupon en-
gaging the eccentrically curved surface of
said p]ate for arresting the movement of
said segment about its plvotzﬂ mounting and
thel eby positioning it to print certain “data.

47. In an instrument of precision, a sensi-
tive precision determining means, indicating
means independent of said sensitive means;
means mdcpendent of said sensitive means,
and having a uniform extent of movement at
each operation, for operating said indicating
means, and means controlled | by said sensitive
means for disconnecting said mchcatnw
means from said opers ‘mno means at differen
points throu,«mout a Unlfoun extent of move-
ment of said operating means, whereby the
result determined by said sensitive means
may be indicated.

48. In an instrument of precision, a sensi-
tive precision determining meaus, indicating
means independent of said sensitive means,
means independent of said °eDSlthe means
and having two uniform portions of move-
ment for operating said indicating means,
means controlled by said sensitive means for
disconnecting said indicating means from
said 0p°rat1no means at Vallable points
throughout one of said portions of movement
of said operating means, whereby the result
determined by said sens1t1ve means may be
indicated, and means for returning said indi-
cating means to normal position duuno the
other portion of movement of said operating
nieans.

49. In an instrument of precision, a sensi-
tive precision determining means, a phu ality
of indicating means 1ndependent of said
sensitive means, means independent of said
sensitive means and having a definite extent
of movement at each oper atloa for operating
said plurality of indicating means controlled
by said determining means, and means for
disconnecting each of said plurality of indi-
cating means from said operating means at
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different points throughout an extent of
movement of said operating means.

50. In an instrument of precision, a sensi-
tive precision determining means, indicating
means independent of said sensitive means,
means independent of said sensitive means
and having two definite portions of movement
for operating said indicating means, means
for returning said indicating means to nor-
mal position from the previous indication by
said operating means during its first portion
of movement, and means controlled by said
sensitive means for disconnecting said indi-
cating means from said operating means at
different points throughout the subsequent
portion of movement of said operating means.

51. In an instrument of precision, a sensi-
tive precision determining means, a plurality
of indicating means independent of said
sensitive means, means independent of said
sensitive means and having two uniform por-
tions of movement at each operation for op-
erating said indicating means, means for re-
turning each of said plurality of indicating
means to normal position from its previous
indication by said operating means during its
first portion of movement, and means con-
trolled by said sensitive means for disconnect-
ing each of said plurality of indicating means
from said operating means at variable points
throughout the subsequent portion of move-
ment of said operating means. ’

52. In an instrument of precision, a con-
trol means, a plurality of indicating means,
means for operating each of said indicating
means, means controlled by said control
means for arresting the movement of part of
said indicating means, and means controlled
by the arrested position of one of said indi-
cating means for arresting the unarrested
indicating means.

53. In an instrument of precision, a con-
trol means, a plurality of indicating means,
means for operating each of said indicating
means, means controlled by said control
means for arresting the movement of part of
said indicating means, means controlled by
the arrested position of one of said indicat-
ing means for arresting the unarrested indi-
cating means, and means actuated by said op-
erating means for aligning said indicating
means.

54. Two indicating means having indicat-
ing characters thereon, means for operating
each of said indicating means, means for ar-
resting the movement of one of said indicat-
ing means at any of a plurality of points
infermediate each indicating character there-
on, and means for arresting the movement of
the unarrested indicating means at a point
determined by the arrested position of the
other indicating means.

55. Two indicating means each having in-
dicating characters thereon, means for op-
erating said indicating means, means for ar-

1,880,314

resting the movement of one of said indicat-
ing means at any of a plurality of points in-
termediate each indicating character there-
on, means for arresting the movement of the
unarrested indicating means at a point deter-
mined by the arrested position of the other
indicating means, and means for aligning
the indicating characters on said two indi-
cating means.

56. Two indicating means each having in-
dicating characters thereon, means for suc-
cessively operating said indicating means,
means for arresting the movement of the first
operated indicating means at any of a plu-
rality of points intermediate each indicet-
ing character thereon, and means for arrest-
ing the movement of the second operated in-
dicating means at a point determined by the
arrested position of said first operated indi-
cating means.

57. Two indicating means each having in-
dicating characters thereon, means for suc-
cessively operating said indicating means,
means for arresting the movement of the first
operated indicating means at any of a plu-
rality of points intermediate each indicating
character thereon, means for arresting the
movement of the second operated indicating
means at a point determined by the arvested
position of said first operated indicating
means, and means for aligning the indicat-
ing characters on said two indicating means.

58. In an instrument of precision, a sensi-
tive control means, two indicating means each
having indicating characters thereon, means
independent of said sensitive means for op-
erating each of said indicating means, means
controlled by said sensitive means for arrest-
ing the movement of one of said indicating
means at any of a plurality of points inter-
mediate each indicating character thereon,
and means for arresting the movement of
the unarrested indicating means at a point
determined by the arrested position of the
other indicating means.

59. In an instrument of precision, a sensi-
tive control means, two indicating means
each having indicating characters thereon,
means independent of said sensitive means
for operating each of said indicating means,
means controlled by said sensitive means for
arresting the movement of one of said indi-
cating means at any of a plurality of points
intermediate indicating characters thercon,
means for arresting the movement of the un-
arrested indicating means at a point deter-
mined by the arrested position of the other
indicating means, and means for aligning the
indicating characters on said indicating
means.

60. In an instrument of precision, a sensi-
tive control means, two indicating means each
having indicating characters thereon, means
independent of said sensitive means for suc-
cessively operating said indicating means,
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means controlled by said sensitive means for
arresting the movement of the first operated
one of said indicating means at any of a plu-
rality of points intermediate indicating char-
acters thereon, means for arresting the move-
ment of the second operated indicating means
at a point determined by the arvested posi-
tion of said first operated indicating means,
and means for aligning the indicating char-
acters on said two indicating means.

61. Two indicating means each having in-
dicating characters thereon, the characters
upon one of said means being of higher de-
nomination than those cn the other of said
indicating means, means for operating each
of said indicating means, means for arresting
the movement of said higher denomination
indicating means at any of a plurality of
points intermediate indicating characters
thereon, and means for arresting the move-
ment of said lower denomination indicating
means at the point determined by the arrest-
ed position of said higher denomination indi-
cating means.

62. An indicating means having a series
ot characters thereon indicating amounts, a
second indicating means having a series of
characters thereon indicating the amounts be-
tween each charvacter on said first indicating
means, means for operating each of said indi-
cating means, means for arresting the move-
ment of said first indicating means at a plu-
rality of points at and between each character
thereon, and means for arresting the move-
ment of said second indicating means at the
point determined by the arrested position of
sald first indicating means.

63. An indicating means having a series
of characters thereon indicating amounts, a
second indicating means having a series of
characters thercon indicating the amounts
between each character on said first indicat-
ing means, means for operating each of said
indicating means, means for arresting the
movement of said first indicating means at a
plurality of points at and between cach char-
acter thereon, means for arresting the move-
ment of said second indicating means at the
point determined by the arrested position of
said first indicating means, and means for
aligning the indicating characters on saic
first and second indicating means.

64. In an instrument of precision, sensitive
control means, two indicating means each
having indicating characters thereon, the
characters upon one of said means being of

- higher denomination than those on the other

()
w

indicating means, means independent of said
sensitive means for operating each of said
indicating means, means actuated by said con-
trolled means for arresting the movement of
said higher denomination indicating means
at any of a plurality of points at and between
each mdicating character thereon, and means
for arresting said lower denomination indi-

19

cating means at the point determined by the
arrested position of said higher denomina-
tion indicating means.

65. In an instrument of precision, sensi-
tive control means, an indicating means hav-
ing a series of characters thereon indicating
amounts, a second indicating means having
a series of characters thereon indicating the
amounts between each character on said first
indicating means, means independent of said
precesion means for operating each of said
mdieating means, means actuated by said con-
trolled means for arresting the movement
of said first indicating means at any of a
plurality of points at and between each char-
acter thereon, and means for arrvesting the
movement of said second indicating means at
the point determined by the arrested position
of said first indicating means.

66. In an instrument of precision, sensitive

control means, an indicating means having
a series of characters thereon indicating
amoeunts, a second indicating means having
a series of characters thereon indicating the
amounts hetween each character on said first
indicating means, means independent of said
precision means for operating each of said
indicating means, means actuated by said
controlled means Tor arresting the movement
of said first indicating means at any of a
plurality of points at and between each char-
acter thereon, means for arresting the move-
ment of said secend indicating means at the
point determined by the arrested position of
said first indicating means, and means for
aligning the indicating characters on said
first and second indicating means,

67. In an instrument of precision, a sensi-
tive control means, indicating means, means

for operating said indicating means inde-

pendent of said sensitive means, and means
including 2 movably mounted trigger for ar-
resting the movement of said indicating
means at a point determined by said sensitive
means.

68. In an instrument of precision, a sensi-
tive control means, indicat ng means, means
for operating said indicating means inde-
pendent of said sensitive means, means in-

cluding a movably mounted trigger for ar- .

resting the movement of said indicating
means at a point determined by said sensi-
tive means, and means for varying the sen-
sitiveness of said trigger.

69. In an instrument of precision, a sen- -

sitive control means, a plurality of indicat-

ing means, means for operating said indicat-

ing means, a plurality of means each includ-
ing a movably mounted trigger for arresting
the movement of said indicating means at
points determined by said sensitive means.
70. In an instrument of precision, a sen-
sitive contrel means, a plurality of indicating
means, means for operating sald indicating

means, a plurality of means each including.
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a movably mounted trigger for arresting the
movement of said mdmatmg means at Pomts
determined by said sensitive means, and
means for varying the sensitiveness of each
of said triggers.

71. In an instrument of precision,
sitive control means, means bearing print-
ing characters, independent opemtmo means
for said means bearing printing charact ers,
means including a movably nounted trigger
for arresting the movement of said means
bearing },rmtlna characters at points deter-
mined by said sensitive means, a ticket, a de-

tail record, and means operated by said oper-

ating means for printing on said record the
prevmusly indicated amount and subsequent-
ly printing said ticket with the presently in-
dicated amount at each operation of said
operating means.

72. In an instrument of precmon, a sensi-
tive means, means bearing printing charac-
ters, 1ndependent operating means for said
means bearing printing chamcters, said op-
erating means havmo two portions of move-
ment at each operamon, a detail record, a
ticket, means including a movably mounted
trigger for arresting the movement of said
means bearing printing characters at points
determined by said sensitive means, and
means whereby in the first portion of move-
ment of said operating means said detail rec-
ord is printed and the said characters re-
turned to their normal position, and in the
second portion of movement of said operat-
ing means said characters are properly posi-
ticned and said ticket prmted

73. In an instrument of pr ecision, a sensi-
tive means, means bearing printing charac-
ters, 1ndependent operatmg means for said
means bearing printing characters, said op-
erating means havmo two portions of move-
ment at each operation, a detail record, a
ticket; means, including a mova )1y mounted
tmdﬂer adapted to be brought into contact
with said sensitive means, for a arresting the
movement of said printing characters at
points determined by said sensitive means,
and means whereby in the first portion of
movement of said operating means said detail
record is printed and said characters returned
to their normal position, and in the second
portion of movement of said operating means
said characters are properly positioned and
said ticket printed.

74. In an instrument of precision, a sensi-
tive means, 2 member operable proportionate
to said means, operating means for said
member independent of said sensitive means,
means for arresting the movement of said
member at points determinable by said sen-
sitive means, and means for compelling the
operation of said operating means only in a
definate direction and preventing its oppe-
site_operation, subctantmﬂy as specified.

75. In an instrument of precision, a sen-

a sen-
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sitive means, a member operable proportion-
ate to said means, operating means for said
member independent of said sensitive means,
means for arresting the movement of said
member at points determinable by said sen-
sitive Ineans, means for limiting the opera-
tion of said operating means fo a definite
cycl cle and stoppmo the same as a fised point
at each ation, substantially as specified.

76. In an instrument of precision, a sen-
sitive means, a plurality of indicating means
operable propor tionate to said means, a com-
mon operating means for said indicating
means mdeenuqnt of said semsitive means,
mesans for arresting the movement of said
indicating means at points determinable by
said cepsmye means, and means for com-
pelling the operation of said operating
means onIV in a definite direction and pre-
venting its opposite operation, substantially
as s,)ulﬁed

7. In an instrument of precision, a sen-
sifive means, a pun qhuy of mdicating means
operable proportionate to said means, a com-

non operating means for said indi¢ating
means maependem of said sensitive ‘means,
means for arresting the movement of said
indicating means at points determinable by
said sensitive means, means for compelling
the operation of said operating means only
in a definite direction and pr cwntmo its op-
posite operation, and means for hlmtlno the
operation of said operating means to a “defi-
nite cyﬂle and stopping the same as a fixed
point at each operation, substantially as
specified.

78. In an instrument of precision, a sensi-
tive means, a member operable proportion-
ate to said means, operating means for said
nember inde pendem: of said sensitive means,
Means ;01 arresting the movement of said
member at points determinable by said sen-
sitive means, and means for locking said op-
erating means at a definite point and which
lockmﬂ' means must be operated before said
operating means may be operated, substan-
thy as s,pecmed

79. In an instrument of plecmon a sen-
sitive means, a member operable proportion-

ate to said means, operating means for said
member independent of said sensitive means,
means for arresting the movement of said
member at points determinable by said sen-
sitive means, means w hmh must be operated
before said operating means may be oper-
ated, and means for cempelling the opera-
tion of said operating means only in a defi-
nite dn‘ectmn, sub%mntmh*y as specified.

€0. In an instrument of precision, a sensi-
tive means, indicating means operable pro-
portionate t LO said seusitive Ineans, Imeans for
arresting the movement of said indicating
means at points determined by said sensitive
mesans, driving means for said indicating
means 111dependent of said sensitive means,
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means for limiting said driving means to a
definite extent of movement and stopping
the same at a fixed point at each operation,
and means for releasing said driving means at
each operation, substantially as specified.

81. In an instrument of precision, a sensi-
tive means, an indicating means, means inde-
pendent of said sensitive means for driving
said indicating means, means controlled by
said sensitive means for determining the in-
dicating position of said indicating means,
and means independent of said sensitive
means for arresting further driving of said
indicating means by said driving means when
said determined indicating position has been
attained, substantially as specified.

82. In an instrument of precision, a sensi-
tive means, an indicating means, means inde-
pendent of said sensitive means for driving
said indicating means, means driven by said
driving means and controlled by said sensi-
tive means for determining the indicating po-
sition of said indicating means, and means
independent of said sensitive means for ar-
resting further driving of said indicating
means by said driving means when said de-
termined indicating position has been at-
tained, substantially as specified.

88. In an instrument of precision, a sensi-
tive means, an indicating means, means inde-
pendent of said sensitive means for driving
said indicating means, means controlled by
said sensitive means for determining the in-
dicating position of said indicating means,
means independent of said sensitive means
for arresting further driving of said indicat-
ing means by said driving means when said
defermined indicating position has been at-
tained, and means whereby said indicating
means is returned to normal position by said
driving means, substantially as specified.

84. In an instrument of precisicn, a sensi-
tive means, an indicating means, means inde-
pendent of said sensitive means for driving
said indicating means, means controlled by
said sensitive means for determining the in-
dicating position of said indicating means, &
second sensitive means for engaging said first
named sensitive means for determining when
said controlled means will exercise its said
determining function, and means independ-
ent of said sensitive means for arresting fur-
ther driving of said indicating means by said
driving means when said determined indicat-
ing position has been attained, substantially
as specified.

85. In an instrument of precision, a sensi-
tive means, an indicating means, means inde-
pendent of said sensitive means for driving
said indicating means, means controlled by
said sensitive means for determining the in-
dicating position of said indicating means, a
second sensitive means driven by said driv-
ing means for engaging said first named sen-
sitive means for determining when said con-

trolled means will exercise its said determin-
ing function, and means independent of said
sensitive means for arresting further driving
of said indicating means by said driving
means when said determined indicating posi-
tion has been attained, substantially as speci-
fied.

86. In an instrument of precision, a sensi-
tive means, an indicating means, means inde-
pendent of said sensitive means for driving
said indicating means, means controlled by
said sensitive means for determining the in-
dicating position of said indicating means, a
second sensitive means for engaging said first
named sensitive means for determining when
said controlled means will exercise its said
determining funection, means independent of
said sensitive means for arresting further
driving of said indicating means by said driv-
ing means when said determined indicating
position has been attained, and means for
compelling the operation of said operating
means only progressively, substantially as
specified.

87. In an instrument of precision, a sensi-
tive means, a plurality of indicating means,
means independent of said sensitive means
for driving each of said plurality of indicat-
ing means, separate means controlled by said
sensitive means for determining the indicat-
ing position of each of said plurality of indi-
cating means, and means independent of said
sensitive means for arresting further driving
of each of said plurality of indicating means
by said driving means when its determined
indicating position has been attained, sub-
stantially as specified.

88. In an instrument of precision, a sensi-
tive means, a plurality of indicating means,
means independent of said sensitive means
for driving each of said plurality of indi-
cating means, a corresponding plurality of
separate means controlled by said sensitive
means for determining the indicating posi-
tion of each of said plurality of indicating
means, a corresponding plurality of second
sensitive means for engaging said first named
sensitive means for determining when each
of said series of controlled means will exer-
cise its said determining function, and means
independent of said sensitive means for ar-
resting further driving of each of said plu-
rality of indicating means by said driving
means when its defermined indicating posi-
tion has been attained, substantially as speci-
fled.

89. In an instrument of precision, a sensi-
tive means, means bearing printing charac-
ters, a platten, means independent of said sen-
sitive means for driving all said means other
than said sensitive means and for relatively
moving said platten and said means bearing
printing characters, means controlled by said
sensitive means for determining the position
at a given time of said means bearing print-
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ing characters, means independent of said
sensitive means for arresting further driving
by said driving means of said means bearing
printing characters when said determined
position cf said means bearing printing char-
acters has been attained, and means whereby
said driving means relatively moves said
platten and said means bearing printing
characters after said attainment of said de-
termined position of said means bearing

- printing characters, substantially as speci-

fled.

90. In an instrument of precision, a sensi-
tive means, means bearing printing charac-
ters, a platten, means independent of said
sensitive means for driving all said means
other than said sensitive means and for rela-
tively moving said platten and said means
bearing printing characters, means controlled
by said sensitive means for determining the
position at a given time of said means bearing
printing characters; means independent of
said sensitive means for arresting further
driving, by said driving means of said means

- bearing printing characters, when said de-

termined position of said means, bear-
ing printing characters has been attained;
means whereby said driving means relatively
moves said platten and said means bearing
printing characters after said attainment of
said determined position of said means bear-
ing printing characters, and means for com-
pelling the operation of said operating means
only progressively, substantially as specified.

91. In an instrument of precision, a sensi-
tive means, means bearing printing charac-
ters, a platten, means independent of said
sensitive means for driving all said means
other than said sensitive means and for rela-
tively moving said platten and said means
bearing printing characters, means controlled
by said sensitive means for determining the
position at a given time of said means bearing
printing characters; means independent of
said sensitive means for arresting further
driving, by said driving means of said means
bearing printing characters, when said deter-
mined position of said means bearing printing
characters has been attained ; means whereby
said driving means relatively moves said
platten and said means bearing printing
characters after said attainment of said de-
termined position of said means bearing
printing characters, means for returning to
normal position said means bearing print-
ing characters at each cycle of the operation
of said driving means, and means for com-
pelling the operation of said driving means
only progressively, substantially as specified.

92. In an instrument of precision, a sensi-
tive means, means bearing printing char-
acters, a platten, means independent of said
sensitive means for driving all said means
other than said sensitive means and for rela-
tively moving said platen and said means

bearing printing characters, means con-
trolled by said sensitive means for determin-
ing the position at a given time of said means
bearing printing characters; means inde-
pendent of said sensitive means for arresting
further driving of said means bearing print-
ing characters when its said determined posi-
tion has been obtained; means whereby said
driving means twice relatively moves said
platten and said means bearing printing
characters after each attainment of said de-
termined position of said means bearing
printing characters, and means for compel-
ling the operation of said driving means only
progressively, substantially as specified.

93. In an instrument of precision, a sen-
sitive means, means bearing printing char-
acters, a platten, means independent of said
sensitive means for driving all said means
other than said sensitive means, means con-
trolled by said sensitive means for determin-
ing the position at a given time of said means
bearing printing characters; means inde-
pendent of said sensitive means for arresting
further driving of said means bearing print-
ing characters upon its attainment of said
determined position; means whereby said
driving means relatively moves said-platten
and said means bearing printing characters
a plurality of times after each attainment of
said determined position of said means bear-
ing printing characters, whereby a plurality
of printings of each indication may be made,
substantially as specified.

94. In an instrument of precision, a sensi-
tive control means, means bearing printing
characters, a platten, operating means inde-
pendent of said sensitive contrel mieans for
operating said means bearing printing char-
acters, means controlled by said sensitive con-
trel means for operatively disconnecting said
operating means and said means bearing
printing characters, and means whereby said
operating means relatively moves said plat-
ten and said means bearing printing char-
acters a plurality of times after said opera-
tive disconnection, substantially as specified.

95. In an instrument of precision, a sensi-
tive control means, means bearing printing
characters, a platten; operating means inde-
pendent of said control means, for operating
said means bearing printing characters;
means controlled by said sensitive control
means, for operatively disconnecting said
operating means and said means bearing
printing characters, means operated by said
operating means for locking said indicating
means after said operative disconnection ; and
means whereby said operating means rela-
tively moves said platten and said means
bearing printing characters a plurality of
times, while said means bearing printing
characters remain locked, substantially as
specified,
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96. In an instrument of precision, a sensi-
tive precision determining means, indicating
means independent of said sensitive means:
means independent of said sensitive means,
and having a umform extent of movement at
each oper‘ttv on, for operating said indicating
means, means controlled by said sensmve
means for dlscon*lectmg sald indicatin
means from said opers ating means at cuﬁer-
ent points thrOUOhO t a uniform extent of
movement of said operating means, whereby e
the result determined by said sensitive means
may be indicated, and means fo:‘ compelling
the operation of said operating means only
progressively, substantially as specified.

97. In an instrument of precision, a sensi-
tive precision dntelmlnmo mcans, mmcatmo
means independent of said Seﬂsltl‘i’e means

‘means independent of said sensifive me(ms

and having two uniform portions of move-
ment for operatlrm‘ said indicating means,
means controlled by sald sensitive means for
disconnecting sald indicating means from
said operating means at variable points
throughout one of said portions of movement
of said operating means, v*hernby the result
determined by said sensitive means may be
indicated, means for returning said indicat-
ing means to normal positicn during the other
portion of movement of said operating me s,
Ly

and means for compelling the o operation of
said operating means only progressively,

substantially as specified.

98. Inaninstrument of precision, & control
means, a plvmhty of indicating means, means
for operatm.o each of said indicating means
means controlled by said control mean
arresting the movement of part of said indi-
cating means, means cont 1011ed by the ar-
vested position of one of said ma’:mt?nw
means for arresting the unarrested mu at-
ing means, and means for Lomp elling the op-
eration of said operating means ozﬂ" pro-
gressively, substzmtlally speuicd.

99. In an instrument of precision, a con-
trol means, a pmmhuy oi 1nd10auno means,
means for operating each of said indicating
means, means controlled by said nfrol
means for arrvesting the movement of part of
said indicating means, means controlled by
the arrested 13051t on of one of said indicav-
Ing means for arvesting the unarrested indi-
cating means, means actuated by said op-
erating means for aligning said indicating
means, a ~and means for compmh o the opera-
tion of said operating means ounly progres-
sively, substantially as specitied.

100. Two 111(110%131‘19, means each having in
dicating characters thereon, means for cper-
ating said indicating means, means for av-
res’rlnfr the movement of cue of said indi-

atlnd means at any of a pmval vy of points
intermediate each indicat ng character Lhmc—
on, means for arresting the ‘movement of the
unarrested indicating means at a point deter-

fLS

®
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mined by the arrested posmon of the other
indicating means, means for aligning the in-
dicating characters on said two anlcatmg
means, and means for compelling the opera-
tion of said operating means only progres-
sively, substantially as specified.

101, Two 1ndlcat1ng means each having in-
dicating characters thereon, means for succes-
sivelv operating said indicating means, means
for arresuno the movement of the first op-

erated indicat ating means at any of a plu-
rality of points intermediate each indicating
character thereon, means for arresting the
movement of the second operated indicating
means at a point determined by the arrested
position of said first operated indicating
means, and means for compelling the opera-
ticn of said operating means only progres-
sively, ,,uusmmmlh as specified.

102, Two mdlcatmg means each having in-
dieating characters thereon, the characters
ipon one of said means being of higher de-

nomination than those on the other of said
indicating means, means for operating each
of said indicating means, means for arrest-
ing the movement of said higher denomina-
tion indicating means at any of a plurality
of points intermediate the indicating char-
‘uom thereon, means for arresting the move-
ment of said lower denomination indimting
means at the point determined by the ar-
rested position “of said higher denommatlon
indicating means, and means for compeliing
the ope‘:zztlon of said operating means only
progressively, substantially as spbuﬁed

103. An indicating means having a series
of characters thereon indicating amounts, a
second indicating means having & series of
characters thereon indicating the amounts
between each character on said first indicat-
ing means, means for operating each of said
indicating me ans, means_for arresting the
novement of said ﬁrst indicating means at a
slurality of points at and between each char-
veber thereon, means for arresting the move-
ment of said second indicating means at the
point determined by the arrested position of

said first indicating means, and means for
f*ompehmo the operfltlon of said operating
means only progressively, substantially as

o gy e

o

u
%
U

specified.
104. In an instrument of premswn, a sen-
sitive control means, indicating means,

means for operatinO‘ sald indicating means
independent of said sensitive means, means
mc]udmo a movably mounted trwoer for
11‘esunn the movement of said mdlculno
means ab a point determined by said sensi-
tive means, and means for compelling the
operation of said operating means only pro-
gressively, substantially as specified.

105. In an instrument of precision, a sen-
sitive contre! means, indicating means,
means for operating said indicating means
independent of said sensitive means, means
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including & movably mounted trigger for ar-
resting the movement of said indicating
means at a point determined by said sensi-
tive means, means for varying the sensitive-
ness of said trigger, and means for compel-
Iing the operation of said operating means
only progressively, substantially as speci-
fied.

106. In an instrument of precision, a sen-
sitive control means, a plurality of indicat-
Ing means, means for operating said indi-
catl‘w means, a plurality of means each in-
cludmg a movqbly mounted {rigger for ar-
resting the movement of said indicating
means at points determined by said sensi-
tive means, and means for compelling the
operation of said operating means only pro-
gressively, substantially as specified.

107. In an instrument of precision, a sen-
sitive control means, means bearing print-
ing characters, independent opemtmo means
for said means beari ing printing chfuac’cer
means including a movalﬂy mounted ul‘lO-
ger for arrestmo the movement of said means
bearlng prm‘mnn characters at points deter-
mined by said sensitive means, a ticket, a
detail record, means operated by said oper-
ating means for printing on said record the
prevmusly indicated amount and subsequent-
ly printing said ticket with the presently
indicated amount at each operation of said
operating means, and means for compelling
the operation of said operating means only
progressively, substantially as snemﬁed

108. In an instrument of precision, a sen-
sitive means, means bearing printing char-
acters, independent operating means for said
means bearing printing cha“accers, said
operating means havmg two portions of
movement at each operation, a detail record,
a ticket, means m"ludmo a movabl y mounted
trigger “for arres ting the movement of said
means bearing printin% characters at points
determined by said sensitive Jneans, means

. whereby in the first portion of movement of

said operating means said detail record is
prmted and the said means bearing said
characters returned to their normal position,
and in the second portion of movement of
said operatinO' means said means bearing
said characters are properly positioned and
said ticket prin’md, aDd means. for compel-

ling the operation of said operating means,

only progressively, subs Lan‘rmlly as speci-
fied.

109. Tn an instrament of precision, a sen-
sitive precision determining means, indicat-
ing means independent of said sensitive
means; means independent of said sensitive
means, and havirg a uniform extent of
movement at each operation, for operating

said indicating means, means controlled by
said sensitive means for d1sconnnctmo said
indicating means from said operating means
at different points throughout a uniform ex-

1,880,314

tent of movement of said ophratmo means,
whereby the result determined by said sensi-
tive means may be indicated, means for com-
pelling the operation of said operating
means only progressively, and means for
stopping the operqmon of said operating
means ab the end of each operation, substan-
tially as specified.

110. Two indicating means each having in-
dicating characters theleon means for sue-
cesswdy operatlnp said mchvmtmg means,
means for arresting the movement of the first
operateu indica tmo means at any of a plu-
rality of points mtblmechme each indicating
character thereon, means for arresting th
movement of the second operated indica ting
means at a point determined by the arrested
position of said first operated indicating
means, means for aligning the indlc,umw
characters on said two indicating means,
means for compelling the operation of said
operating means onlv pr oorﬂsglvely and
means for stopping tne opera tion of said
operating means ‘1t the end of each operation,
substantially as specified.

111. In an instrument of precigion, a sen-
smve control means, indicating means, means
for operating said mdlc&tlh * means inde-
pendent of said sensitive means, means in-
cluding a movably mounted trigger for ar-
1e<tt1no the movement of said indicating
means at a point determined by said sensitive
means, means for compelling the operation
of said operating means only progressively,
and means for stopme“ the oper ation of said
operating means at the end of each operation,
substantially as specified.

112, In an instrument of precision, a sen-
sitive control means, means beaving printing
characters, an independent operating means
for moving said means bearmg :)1‘1‘1t1n0
characters to re epresent the amount corre-
sponding to the position of said sensitive
means, a ticket, a detail record, means oper-
ated by said operating means for plmtng
said ticket and record at each operation of
said operating means, means for comne‘hno
the opemtmn of said OPGL&LI’V’ means only
progressively, and means for stopping the
operation of said operating means at the end
of each operation, substantially as specified.

113. In an instrument of precision, a sen-
sitive means, means bearing pxm* ‘ng charac
ters, 1ndepende’lt opelarmo means for c‘wl
means bea aring printing characters, snd oper-
ating means havmo two poruons of move-
ment at each operation, a detail record, a
ticket; means, including a movably mounted
trigger adapted to be brought into contact
with said sensitive means, for arresting the
movement of said means bearing printing
characters at points determined by said sen-
sitive means; means whereby in the first por-
tion of movement of said operating means
said detail record is printed and said means
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bearing said characters returned to their
normal position, and in the second portion of
movement of said operating means said
means bearing said characters are properly
positioned and said ticket printed; means
for compelling the operation of said operat-
ing means only progressively, and means for
stopping the operation of said operating
means at the end of each operation, substan-
tially as specified.

114. In an instrument of precision, sensi-
tive means, a detent, a member operatively
independent of said sensitive means, inde-
pendent means for operating said member,
means controlled by said sensitive means for
determining the point at which said detent
may detain said member, means for holding
said detent in a nondetaining position, and
means controlled by said sensitive means for
releasing said detent holding means, sub-
stantially as specified.

115. Tn an mstrument of precision, a de-
tent, a member adapted to be detained by
said detent, means for holding said detent in
a nondetaining position, a control means
operatively independent of said member, and
means intermediate said control means and
said holding means for determining the point
at which said detent detains said member,
substantially as specified.

116. In an instrument of precision, a de-
tent, a member adapted to be detained by
said detent, means for holding said detent in
a nondetaining position, and trigger means
for releasing said detent holding means, sub-
stantially as specified.

117. In an instrument of precision, a de-
tent, a member adapted to be detained by said
detent, means for holding said detent in a
nondetaining position, trigger means for re-
leasing said detent holding means, and means
controlled by said trigger means for causing
said detent to detain said member, substan-
tially as specified.

118. In an instrument of precision, a sensi-
tive means, a member, a detent adapted to
detain said member, means for holding said
detent in a non-detaining position, trigger
means for releasing said detent holding
means, and means controlled by said sensitive
means for timing the operation of said trig-
ger means, substantially as specified.

119. In an instrument of precision, a sen-
sifive means, a member, a detent adapted to
detain said member, means for holding said
detent in a non-detaining position, trigger
means for releasing said detent holding
means,and a sensitive memberadaptedto con-
tact with said sensitive means for timing the
operation of said trigger means, substantially
as specified.

120. In an instrument of precision, sensi-
tive means, a member, means independent of
said sensitive means for operating said mem-
ber, means for locking said member, and trig-

25

ger means controlled by said sensitive means
for determining when said locking means
locks said member, substantially as specified.

121. In an instrument of precision, sensi-
tive means, a member, means for operating
said member, means for locking said member,
and means timed by said sensitive means for
controlling the point at which said locking
means locks said member, substantially as
specified.

122. In an instrument of precision, means
sensitive to forces acting thereon, means for
indicating said forces, means independent of
said sensitive means for operating said indi-
cating means, a sensitive member operated
by said operating means, and means whereby
the cooperation of said sensitive member and
said sensitive means determines the extent of
operation of said indicating means by said
operating means, substantially as specified.

123. In an instrument of precision, means
sensitive to forces acting thereon, means for
indicating said forces, means independent
of said sensitive means for operating said in-
dicating means, a sensitive member operated
by said operating means, and means whereby
instantaneous cooperation of said sensitive
member and said sensitive means determines
the extent of operation of said indicating
means by said operating means, substantially
as specified.

124. In an instrument of precision, means
sensitive to forces acting thereon, means for
indicating said forces, means independent of
said sensitive means for operating said in-
dicating means, a sensitive member, means
whereby the cooperation of said sensitive
member and said sensitive means determines
the extent of operation of said indicating
means by said operating means, and means for
limiting said cooperation at each operation
of said operating means, substantially as
specified.

125. In an instrument of precision, means
sensitive to forces acting thereon, means for
indicating said forces, means independent of
said sensitive means for operating said indi-
cating means, a sensitive member, means
whereby the cooperation of said sensitive
member and said sensitive means determines
the extent of operation of said indicating
means by said operating means, means for
limiting said cooperation at each operation
of said operating means, and means whereby
said cooperation is effected and limited by
said operating means, substantially as speci-
fied.

126. In an instrument of precision, means
sensitive to forces acting thereon, means op-
eratively independent of said sensitive means
for indicating said forces, means independent
of said sensitive means for operating said
indicating means, a sensitive member, means
actuated by said operating means for attain-
ing the co-operation of said sensitive member
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and said sensitive means, and means whereby
said co-operation controls the extent of op-
eration of said indicating means by said op-
erating means, substantially as specified.

127. In an instrument of precision, means
sensitive to forces acting thereon, means op-
eratively independent of said sensitive
means for indicating said forces, means in-
dependent of said sensitive means for op-
erating sald indicating means, a sensitive
member, means for affecting the co-opera-
tion of said sensitive member and said sensi-
tive means, means whereby said co-opera-
tion does not affect the sensitiveness of said
sensitive means, and means whereby said co-
operation controls the extent of operation of
said indicating means by said operating
means, substantially as specified.

128. In an instrument of precision, means
sensitive to forces acting thereon, means op-
eratively independent of said sensitive means
for indicating said forces, means independ-
ent of said sensitive means for operating said
indicating means, a sensitive member, means
actuated by said operating means for attain-
ing the co-operation of said sensitive member
and said sensitive means, and means for lock-
ing said indicating means upon said coopera-
tion, substantially as specified.

129. In an instrument of precision, means
sensitive to forces acting thercon, means op-
eratively independent of said sensitive means
for indicating said forces, means independ-
ent of said sensitive means for operating said
indicating means, a sensitive member, means
actuated by sald operating means for attain-
ing the co-operation of said sensitive member
and said sensitive means, means for locking
said indicating means, and means for actuat-
ing said locking means upon the attainment
of said cooperation, substantially as specified.

130. In an instrument of precision, means
sensitive to forces acting thereon, means oper-
atively independent of said sensitive means
for indicating said forces, means independent
of said sensitive means for operating said in-
dicating means, a sensitive member, means ac-
tuated by said operating means for attain-
ing the co-operation of said sensitive member
and said sensitive means, means for locking
said indicating means, means for actuating
said locking means, and means for releasing
said actuating means upon the attainment
of said co-operation, substantially as speci-
fied.

131. In an instrument of precision, means
sensitive to forces acting thereon, means op-
eratively independently of gaid sensitive
means for indicating said forces, means in-
dependent of said sensitive means for oper-
ating said indicating means, means for lock-
ing said indicating means, a sensitive mem-
ber, means actuated by said operating means
for attaining a contact between said sensitive
member and said sensitive means, and means
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for actuating said locking means upon the
attainment of said contact, substantially as
specified.

132. In an instrument of precision, means
sensitive to forces acting thereon, means op-
eratively independent of said sensitive means
for indicating said forces, means independ-
ent of said sensitive means for operating said
indicating means, means for locking said in-
dicating means; a sensitive member, means
actuated by said operating means for attain-
ing a contact between said sensitive member
and said sensitive means, and means where-
by said contact is without influence upon the
sensitiveness of said sensitive means, sub-
stantially as specified. s

133. In an instrument of precision, means
sensitive to forces acting thereon, means op-
eratively independent of said sensitive means
for indicating said forces, means independ-
ent of said sensitive means for operating said
indicating means, means for locking said in-
dicating means, a sensitive member, means
actuated by said operating means for attain-
ing a contact between said sensitive member
and said sensitive means, means for actuating
sald locking means, means whereby said ac-
tuating means is actuated upon the attain-
ment of said contact, and means whereby said
contact is without influence upon the sensi-
tiveness of said sensitive means, substantial-
ly as specified.

134. In an instrument of precision, means
sensitive to forces acting thereon, means op-
eratively independent of said sensitive means
for indicating said forces, means independ-
ent of said sensitive means for operating said
indicating means, means for locking said in-
dicating means, a sensitive member, means
whereby said operating means moves said
sensitive member to contact with said sensi-
ive means, and means for actuating said
locking means upon the attainment of said
contact, substantially as specified.

135. In an instrument of precision, means
sensitive to forces acting thereon, means op-
eratively independent of said sensitive means
for indicating said forces, means independ-
ent of said sensitive means for operating said
indicating means, means for locking said in-
dicating means, a sensitive member, means
whereby said operating means moves said
sensitive member to contact with said sensi-
tive means, means for actuating said locking
means upon the attainment of said contact,
and means whereby said contact is without
influence upon the sensitiveness of said sensi-
tive means, substantially as specified.

136. In an instrument of precision, means
sensitive to forces acting thereon, means op-
eratively independent of said sensitive means
for indicating said forces, means independent
of said sensitive means for operating said in-
dicating means, means for locking said indi-
cating means, a sensitive member, means ac-
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tuated by said operating means for moving
said sensitive member to contact with said
sensitive means, means for actuating said
locking means, and means for operating said
actuating means upon the attainment of said
contact, substantially as specified.

187. In an instrument of precision, means
sensitive to forces acting thereon, means op-
eratively independent of said sensitive means
for indicating said forces, means independent
of said sensitive means for operating said in-
dicating means, means for locking said indi-
catng means, a sensitive member, means ac-
tuated by said operating means for moving
said sensitive member to contact with said
sensitive means, means for actuating said
locking means, means for operating said ac-
tuating means upon the attainment of said
contact, and means whereby said contfact is
without influence upon the sensitiveness of
said sensitive means, substantially as speci-
fied.

188. In an instrument of precision, means
sensitive to forces acting thereon, means op-
eratively independent of sald sensitive means
for indicating said forces, means independent
of said sensitive means for operating said in-
dicating means, means for locking said indi-
cating means, a sensitive member, means ac-
tuated by said operating means for moving
said sensitive member to contact with said
sensitive means, means for actuating said
locking means, a detent for detaining said ac-
tuating means from locking said locking
means, and means for releasing said detent
upon the attainment of said contact, substan-
tially as specified.

139. In an instrument of precision, means
sensitive to forces acting thereon, means op-
eratively independent of said sensitive means
for indicating said forces, means independ-
ent of said sensitive means for operating said
indicating means, means for locking said in-
dicating means, a sensitive member, means
actuated by said operating means for moving
said sensitive member to contact with sai
sensitive means, means for actuating
locking means, a detent for detaining
actuating means from locking said locking
means, means for releasing said detent upor
the attainment of said confact, and means
whereby said contact is without mfltence up-
on the sensitiveness of said sensitive means,
substantially as specified.

140. In an instrument of precision, means
sensitive to forces acting thereon, means op-
eratively independent of said sensitive means
for indicating said forces, means independ-
ent of said sensitive means for operating said
indicating means, means for locking said in-
dicating means, a sengitive member, means
actuated by said operating means for mov-
ing said sensitive member to contact with
said sensitive means, means for actuating
said locking means, trigger means for re-
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straining said actuating means for locking
said locking means, and means for releasing
said trigger means upon the attainment of
said contact, substantially as specified.

141, In an instrument of precision, means
sensitive to forces acting thereon, means op-
eratively independent of said sensitive means
for indicating said forces, means independ-
ent of said sensitive means for operating
said indicating means, means for Ilocking
said indicating means, a sensitive member,
means actuated by said operating means for
moving said sensitive member to contact
with said scnsitive means, means for actuat-
ing said locking means, trigger means for
restraining sald actuating means from lock-
ing said locking means, means for releasing
said trigger means upon the attainment of
said contact, and means whereby said con-
tact is without inflizence upon the sensitive-
ness of said sensitive means, substantially as
specified.

142. In an instrument of precision, means
sensitive to forces acting thereon, means op-
eratively independent of said sensitive means
for indicating said forces, means independ-
ent of said sensitive means for operating said
indicating means, means for locking said in-
dicating means, a sensitive member, means
actuated by said operating means for mov-
ing said sensitive member to contact with
said sensitive means, means for limiting said
contact of said sensitive member and said
sensitive means, and means for actuating
said locking means during said contact, sub-
stantially as specified.

148. In an instrument of precision, means
sensitive to forces acting thereon, a cam op-
erated by said sensitive means propertion-
ate to the forces acting thereon, means op-
eratively independent of said sensitive measns
for indicating said forces, means independ-
ent of said sensitive means for operating said
indicating meang, a sensitive member, means
actuated by sald operating means for rela-
tively moving said sensitive member and said
cam, means whereby the extent of operation
of said indicating means by said operating
means is determined by the contact of said
sensitive member with the cam surface of
gaid cam, and means whereby said contact is
without influence upon the sensitiveness of
said sensitive means, substantially as speci-
fied.

144. In an instrument of precision, means
sensitive to forces acting thereon, a cam op-
erated by said sensitive means proportionate
to the forces acting thereon, means oper-
atively independent of said sensitive means
for indicating said forces, means independ-

ent of said sensitive means for operating said
indicating means, a gensitive member, means

actuated by said operating means for mov-
ing said sensitive member substantially ot
right-angles to the cam surface of said cam
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and toward said cam, and means whereby

the point of contact of said sensitive mem-
cam surface of sald cam deter-

Der with the ¢
mines the extent of operation of said indi-

1g means by sald ooerating means, stb-

& !,

ally as specified.
n an instrument of precision, means
vensitive to forces acting thereon, a vevolublo
cam operated by said sensitive means propor-
o the iulCeS acting tnﬂveon means op-
independent of sa id sensitive means
o said foxces, means independent
means for operating said in-
a sensitive member, means
serating means for moving

said sensitive mem L  to contact with the cam
surtace OJF said cam, means “'hﬂreoy said con-
tact d s the extent of operation of said

Lw'zczztslwo means Dy said operating means,
an u means whereby said contact is  without
influence upen the sensitiveness of said sensi-
tive means, substantially as specified.

146, In an instrument of precision, means
sensitive to forces acting thereon, a revoluble
cam operated | by said sensitive means propor-
lemtﬂ so the forees acwno thereon, means op-
eratively independent of £ said consitive means
for J;‘.(L(*aun;: said forces, means independ-
ent of said sensitive means for operating said
indicating means, a sensitive member, means
actuated bV said operwt’nﬂ means for moving
said sensitive member radially toward said

cam to contact with the cam surface of said
aan, means whereby said contact determines
the extent of operation of said indicating
ineans by said operating means, and means

" instantaneor :SEV breaking the said contact,
sub sumutufl. s specified.

1 f7. In an instrument of precision, means

ensitive to forces acting thereon, a reveluble
am 01 erated by sald sensitive means propor-
‘ion ate to the forces wtino' thereon, means op-
ratively independent of said sensitive means
: nmmt-ng said forces, means independ-
id sensitive means for operating said
ting means, a sensitive meimber, means
tod b7 said opera ting means and moving
ng member mdnhy toward said
n to contact with the ca
AN, MEANS fﬁﬂochng said indicating means,
aiwd means for actuating said It,cmng means
upon the attainment of said contact, substan-
tially as specified.

148. In an instrument of precision, means
sensitive to forces acting thereomn, a revoluble

m operated by said sensitive means pro-
p(uuufl'lt(‘, to the forces acting thereon, means
operatively independent of said sensitive
means o v indicating said forces, means inde-
pendent of said sensitive means for operating
eaid indi cating means, a sensitive member,
means actuated by said operating means and
moving said sensitive member radially to-
ward said cam to confact with the cam sur-
face of said cam, means for locking said indi-

><.4

t

surface of said
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cating means, and means for limiting said
ontact, substantially as spﬂciﬁed

149, In an Instroment of precision, means
sensitive to forces acting thereon, a revolublo
cam operated by said sensitive means propor-
tionate to the 1"'f> (‘05 :uting thereon, means op-
cmtlvel 7 mndep e 1% of said sensitive means
for }II(JCALIIY said forces, means independ-
ent of said sensitive means for operating said
indicating means, a sensitive member, means
actuated by said operating means and movmn
said sensifive member 'admllv toward said
cam to centact with the cam surface of said
cam, means for locking said indicating means;
mcqns for actuating said locking means upon

10 attainment of said contact, and means for
instmtdncou.gly breaking said contact, sub-
stantially as specified.

150. In an instrument of precision, means
sensitive to forces acting thereon, a re voluble
cam opﬂmted by s a1d sensitive means propor-

tionate to the forc“s actmo thereon, means
operatively independer of said sensitive
means for indieating sald ferces, means inde-
pendent of said s sensitive means for o perating
seid indicating means, a sensitive member
means actuated by said operating means and
moving said sensitive member mdmllv to-
ward said cam to contact with the cam surface
of said cam, means for locking said indicating
means, d‘)ggﬂr means, means for flctuatnw

said tm{mer means upon said contact of said
sensitive member and said cam, and means
for actuating said lecking men s upon the
said actuation of said +1‘1gge1‘ means, substan-
tially as specified.

151. In an instrument of precision, means
sensitive to forces acting thereon, a 1'evolu—
ble cam operated by said sensitive means
proportionate to the forces acting thereon,
means cperatively independent of sald sen-
sitive means for m(hcauuw said forces,
means independent of said sensitive means
for operating said indicating means, a sen-
sitive nembuu means actuated by said oper-
mme means and moving said sensitive mem-
ber radially toward said cam to contact with
the cam surface of said cam, means for lock-
ing said indicating means; trigger means,
mtormed;ate said sens 1t1ve 1nf>mbe1‘ and said
locking means; and means whereby said trig-
ger means and qzud lf)(um‘ means ave actu-
ated upon the szud contact of said sensitive
nember and said cam, substantially as speci-
fied.

152. In an instrument of precision, means
sensitive to forces acting there eon, means
operatively mdepondent “of said sensitive
means for indicating said forces, a sensitive
member, means nmependent of said sensi-
tive means for relatively operating said in-
dwzmno means and said sensitive member,

weans for loc king said indicating means,
means whereby snid sensitive member and
said sensitive means may co-operate, and
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means for actuating said locking means upon
said co-operation, substantially as specified.

158. In an instrument of precision, means
sensitive to forces acting thereon, means
operatively independent of said sensitive
means for indicating said forces, a sensitive
member, means independent of said sensitive
means for relatively operating said indicat-
ing means and said sensitive member, means
for locking said indicating means, means
whereby said sensitive member and said sen-
sitive means may co-operate, means for actu-
ating said locking means upon said co-oper-
ation, and means whereby said co-operation
is without influence upon the sensitiveness
of said sensitive means, substantially as
specified.

154. In an instrument of precision, pre-
cision means, an indicator therefor; a detent
and a member having teeth, one connected to
said indicator and the other mounted inde-
pendent thereof; means for decreasing the
distance between said teeth and detent rela-
tively to the extent of the operation of said
indicator, means independent of said pre-
cision means for driving said indicator and
said detent, and means whereby said detent
engages one of said teeth at a predetermined
point, substantially as specified.

155. In an instrument of precision an in-
dicator, a member having teeth movable
therewith, means for engaging said teeth
and locking said member, means for driving
said indicator, and means whereby the dis-
tance between said teeth and said engaging
means is decreased relative to the extent of
movement of said member, substantially as
specified.

156. In an instrument of precision, a mem-
ber bearing characters, a member having
teeth, a locking member, one of said last
two named members being connected to said
first member, means for driving said first
named member, means for decreasing the
distance between said toothed and locking
members according to the extent of opera-
tion of said first member, and means for
causing engagement of said toothed and lock-
ing members at predetermined points, sub-
stantially as specified.

157. In an instrument of precision, indi-
cating means; a detent member and a mem-
ber having teeth, one of said members being
connected to the movable part of said indi-
cating means and the other mounted inde-
pendent thereof; means for decreasing the
distance between said detent and toothed
member according to the extent of movement
of the movable part of said indicating means;
means for driving said indicating means;
and means for causing the engagement of said
detent and toothed member and locking said
indicating means; substantially as specified.

158. In an instrument of precision, indi-
cating means; a detent member and a mem-
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ber having teeth, one of said members being
connected to the movable part of said indi-
cating means and the other mounted inde-
pendent thereot; said teeth being spaced rela-
tive to the indications upon said indicating
means, and said teeth being progressively
nearer said detent, means for driving said
indicating means; and means for causing the
engagement of said detent and toothed mem-
Ler and locking said indicating means; sub-
stantially as specified.

159. In an instrument of precision, an in-
dicating means; a detent member, a member
having teeth, one of said members being con-
nected to the movable part of said indicating
means and the other member being mounted
independent of said indicating means; said
teeth on said member being spaced relatively
to the indications upen said indicating
means; the cocperating faces of said detent
and toothed members being relatively eccen-
tric; means for driving said indicating
means; and means for causing the engage-
ment of said co-operating faces of said detent
and tcothed members and locking said indi-
cating means; substantially as specified.

160. In an instrument of precision, a sensi-
tive means, an indicating means, a member
bearing teeth, a locking member, one of said
Iast two named members being connected to
a movable part of said indicating means,
means for driving said indicating means,
means for decreasing the distance between
said toothed and locking members according
to the extent of movement of the movable
part of said indicating means, and means con-
trolled by said sensitive means for causing
the engagement of said toothed and locking
menbers, substantially as specified.

161. In an instrument of precision, two in-
dicating means; two detent members, and two
members having teeth; one of each of said
last two named members being movably con-
nected to their respective indicating means
and the other of each of said last two named
members being mounted independent there-
of; said teeth on one of said members being
of progressive depth; operating means;
means for causing the engagement of one of
said detent members with one of said teeth of
progressive depth; means for locking said
member having teeth of progressive depth at
said point of said engagement; means where-
by said detent members are relatively oper-
ated; and means whereby said engagement
controls the tooth of said other toothed mem-
ber which is engaged by said other detent
member, substantially as specified.

162. In an instrument of precision, two in-
dicating means; two detent members, and two
members having teeth; one of each of said
last two named members being movably con-
nected to their respective indicating means
and the other of each of said last two named
members being mounted independent there-
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of ; said teeth on one of said members being
of progressive depth; operating means;
means for causing the engagement of one of
said detent members with one of said teeth
of progressive depth; means for locking
said member having teeth of progressive
depth at said pomt of said engagement;

means whereby said detent members are rela
tively operated ; means whereby said engage-
ment controls the tooth of said other toothed
member which is engaged by said other de-
tent member, and means for aligning said two
indicating means, substantially as specified.

163. In an instrument of precision, two in-
dicating means, each bearing indications,
means for operating said indicating means,
means for arresting one of said indicating
means at points at, and between the indica-
tions thereon ; means, controlled by the point
at which said first named means arrests one
of said indicating means, for arresting said
other indicating means substantmlly as spec-
ified.

164. In an instrument of precision, two in-
dicating means; two detent members and two
members having teeth; one of each of said
last two named members being movably con-
nected to their respective indicating means
and the other of each of said last two ndmed
members being mounted independent there-
of; said teeth on one of said members being
of progresswe depth; operating means; a
plurality of fine teeth on said member pro-
vided with teeth of progressive depth, for
each tooth of progressive depth thereon; a
supplemental detent for engaging said fine
teeth ; means for controlling the point of con-
tact of said supplemental detent and said fine
teeth ; means for causing the engagement of
one of said detent members with one of said
teeth of progressive depth ; and means where-
by the point of said engagement controls the
point of contact of said other detent and said
other toothed member, substantially as speci-
fred.

165. In an instrument of precision, a sen-
sitive means, an indicating means, a mem-
ber bearing teeth, a locking member, one of
said last two named members being connected
to a movable part of said indicating means,
means independent of said sensitive means
for driving said indicating means, means for
decreasing the distance between said toothed
and locking members according to the extent
of movement of the moveable part of said
indicating means, means controlled by said
sensitive means for causing the engagement
of said toothed and locking members, and
means for compelling the progressive opera-
tion of said driving means, stbstantialls v as
specified.

166. In an instrument of precision, a sen-
sitive means, an indicating means, a mem-
ber bearing teeth, a lockmg member, one of
said last two named members being connected
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to a movable part of said indicating means,
means independent of said sensitive means
for driving said indicating means, means for
deereqsmo the distance between said toothed
and lockmo members according to the extent
of movement of the movable part of said in-
dicating means, means controlled by said sen-
sitive means for causing the engagement of
said toothed and locmnv me"nbbrs means for
compelling the progressive operatmn of said
driving means, and means for limiting each
operation of said driving means to a definite
cycle, substantially as speolﬁed

167. In an insttument of precision, a sen-
sitive means, an indicating means, 2 mem-
ber bearing teeth, a loc kmo member, one of
said last two named members being connected
to a movable part of said 111d10at1no means,
means independent of said sensitive means
for driving said indicating means, means for
decreasing the distance between said toothed
and locking members according to the extent
of movement of the movable part of said in-
dicating means, means controlled by said sen-
sitive means for causing the engagement of
said toothed and locho membels means for
compelling the progressive opera ation of said
driving means, and means for locking said
driving means at the end of its cycle of op-
er atlon substantially as specified.

168. In an instrument of precision, a sensi-
tive means, an indicating means, a member
bearing teeth, a locking member, one of said
last two named members being connected to
a movable part of said indicating means,
means independent of said sensitive means
for driving said indicating means, means for
decreasing the distance between said toothed
and locking members according to the ex-
tent of movement of the movable part of said
indicating means, means controlled by said
sensitive means for causing the engagement
of said toothed and locking members, and
means whereby said controlled means is with-
out practical effect upon the action of said
sensitive means, substantially as specified.

169. In an instrument of precision, a sensi-
tive means, an indicating means, a member
bearing teeth, a locking member, one of said
last two named members being connected to
a movable part of said indicating means,
means independent of said sensitive means
for driving said indicating means, means
for decreasing the distance between said
toothed and locking members according to
the extent of movement of the movable part
of said indicating means, means controlled
by said sensitive means for causing the en-
gagement of said toothed and locking mem-
bers, means whereby said controlled means
is without practical effect upon the action of
said sensitive means, means for compelling
the progressive operatlon of said driving
means, and means for locking said dI‘lVln(T
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means at the end of each of its operating
cyclcs substantially as specified.

170. In an instrument of precision, mea
sensitive to forces acting thereon, means op—
eratively independent of Fsaid sensitive means
for printing the amou nts of said forces,
means independent of said sensitive means
for operating said printing means; a mem-
ber bearing teeth, a locking member, one of

said last fwo named members being con-

nected to a movable part of said printing
means, means for decreasing the distance be-
tween said toothed and Iockm o 1\1bmbevs ac-
cording to the extent of mos vement of said
movable part of said pnmmo means, al*u
means contrclled by said sensitive reans for

causing the eroatremult of said toothed Wd
lockmo membels substantially as specified.

171."Tn an instrument of precision, means

gensitive to forces acting thereon, means op-
cmtlvel ly independent of said sensitive means
for prlnunO‘ the amounts of said forces,
means independent of said sensitive means
for operating said printing means; a Inei-
ber bearing feeth, a locking member, one of
said last two named members being con-
nected to a movable part of said prin tinO'
means, means for decreasing the distance be
tween said toothed and lockno' members ac-
cording to the extent of movement of said
movable part of said ')"‘ nting means, means
controlled by said sensitive m 108 for caus-
ing the engagement of said toot hed and lock-
ing memlﬂera, and means for compelling {
progressive operation of said operating
means, subotantmﬂy as specified.

172. In an instrument of precision, means
sensitive to forces acting thereon, means op-
emtwely inde pendenu of said sensitive means
for printing the amocunts of said forces,
means mdependem of said 'ﬂnv?*ive means
for operating said prmtmo
ber bearing teebh, a lecking member,
said last two named members be! ngco onnected
to a movable part of said px unm means,
means for decreasing the distance “petween
said toothed and locki ing members according
to the extent of movement of said mov -able
part of said printi’l o means, means controlled
by said sensitive means for causing the en-
gagement of sald tcothed and locking mem-

ers, means for compelling the progressive
operation of said operating means, and means
for Lockmg gaid oper atmg means at the end
of each of its operating cycles, substantially
as spec1ﬁed

173. In an instrument of precision, a seas‘
tive means, an indicating means, 2 meinber
bearing te(,th, a locking member, one of said
last two named members bei ing connected to
a movable part of eaid mchmtmg means,
means independent of said sensitive means
for driving sald indicating means, means for
decreasmo the distance befween said toothed
and lockmo members according to the extent

Si

of movement of the movable part of said in-
dicating means, means controlled by said
sehsitlvc means for causing the engagement
of said toothed and lockmo memburs, and
means whereby said controlled means is with-
out effect upon the action of said sensitive
means, substantially as specified.

174. In an instriment of precisioi, a
sitive means, an indicating means, a men
bearing teeth, a locking member, one of said
last two named members being connected to o
mevable part of said i 1dlr‘mmb MOeans, neans
ii-”enendenb of said sensitive means for dyiv-
ing said indicating means, means for decreas-
ing the distance Tetween said toothed and
'ockmo members according to the extent of
moverent of the movable part of said indi-
cating means, means controlled by said sen-
sitive means for causing the engagement of
said toothed and locking m neans

Seil-
N
Lﬁ

embers,
whereby said controlled means is Without
effect upon the action ¢f said sensitive means,

neans for compe]bﬂo the progressive 1 era-
tion of said ogeramzo means, and means for

Limiting each operation of said mrmn
means to a definite cycle, substanti as
specified.

175. In an 1
’LJY(, means,

instrument of precision,
an indicating means, a member

b ar n~ tee Lh. a locking member, cne of said
last two named member belng ccp‘:“ci‘x o
2 movable part of said indicating mesns,
I 11(101)e116e21t of said sens: 5

4

1eans ;
or driving efud indicating means,

[

Means

—

decreasing “the distance befween said tmd‘o
and Io duno mambws according to he ex 1cn
Jf movement of the movablie part of said in-
dicating means, means controlled ‘)\/ said
sensiti ive means for causing the engagement
of said toothed and locking members, means

is without
itive means,

whe;gby said controlied means
etfect upon the 2 L‘uon of said sens

means for compelling the progressive opera-
tion of sald m)evnwmw means, and means for
locklnp sa'd operating means at ‘L ¢ end of
each of its operating cycles, substentially as
specified.

176. Tn an instrument of prec:‘%‘? on, ‘mvo n-

dicating means, each bearing 1

means for O‘peraang said indic

means Yor arresting one of s‘ﬁl

cations,
o means;
¢ 10‘1!111.21

means ab points at, a “and betweer 1, the n(’;lyn-
tiong thereon; means, contrelled by the ar-
;B :

rested pomtmu of said arrestec
means, for arrvesting said oth

means, ﬂlC&P‘ for compedmo

CD O

opemmon of said operating mean 1
for limiting each opm‘atlon of sa (i operating
means to a dem ite cycle, substantially as

specifi

1777 Inan instrumﬂnt of precision, two in-
dicating means, each be‘wmg indics tions,
means for operating said indicats ng mea}
means for arres t1’10' one of said nuﬂcamnp

means at points at, “and between, the indica-
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tions thereon; mesans, controlled by the ar-
rested position of said arrested indicating
meuns, for arresting sald other indicating
means; imeans for compelling the progressive
operation of said operating means, and means
for locking said operating means at the end
of each ¢ycle of its operation, substantially
ag specifiad,

178. In an instrument of precision, means
sensitive to forces acting thereon, two indi-
eating means operatively independent of said
sensitive means for indicating sa:id forces,
means independent of sald sensitive means
for operating said two Indicating means,
means controlled by said sensitive means for
arresting one of sald indicating means ab
points at and between the indications theve-
on; means, controlled by the arrested posi-
tion of said arrvested indicating means for ar-
resting sald other indicating means, and
means whereby said means controlled by said
gensitive means is without effect upon the
action of said sensitive means, substantially
as specified.

179, In an instrument of precision, two
indicating means, each bearing indications,
meeans for operating said indicating means,
means for arresting one of said indicating
means at points at and between the indica-
tions thereon; means, controiled by the ar-
rested position of said arrvested indieating
means, for arresting said other indicating
means, and means actuated by said operat-
ing means for aligning said two arrested in-

dicating means, substantially as specified.

180. In an instrument of precision, two in-
dicating means, each bearing indications,
means for operating said indicating means,
means for arresting one of sald indicating
means at points at and between the indica-
tions thereon; means, controlled by the ar-
rested position of said arrested indicating
means, for arresting said other indicating
means, means actuated by seid operating
means for aligning said two arrested indicat-
ing means, means for compelling the pro-
gressive operation of sald cperating means,
and means for Limiting each operation of
said operating means to a definite eycle, sub-
stantially as specified. - . - .

181, In an instrument of precision, two
indicating means, each bearing indications,
means for operating sald indicating means,
means for arresting one of said indicating
means at points at and between the indica-
tions thereon; mesans, controlled by the ar-
rested position of saild arrested indicating
means, for arresting said other indicating
means, means actuated by said operating
means for aligning said two arrested indi-
cating means, means for compelling the pro-
gressive operation of said operating means,
and means for locking said operating means
at the end of each cycle of its operation, sub-
stantially as specified.
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182. In an instrument of precision, means
sensitive to forces acting thereon, means op-
eratively independent of said sensitive means
for indicating said forces, means independ-
ent of said sensitive means for operating said
indicating means, means controlled by said
sensitive means for defermining the extent
of movement of said indicating means by
said operating means, means whereby said
controlled means 1s without effect upon the
action of said sensitive means, and means for
locking said indicating means at the point
determined by said controlled means, sub-
gtantially as specified.

183. In an instrument of precision, means
sensitive to forces acting thereon, means op-
eratively independent of said sensitive means

(13

80

for indicating said forces, means independ- -~

ent of said sensitive means for operating said

indicating means, means controlled by said
sensitive means for determining the extent
of movement of said indicating means by
said operating means, means whereby said
controlled means is without effect upon the
action of said sensitive means, means for
ocking sald indicating means, and means
for actuating said locking means at the point
determined by said controlled means, sub-
stantially as specified. :

184, In an instrument of precision, means
sensitive to forces acting thereon, means
operatively independent of said sensitive
neans for indicating said forces, means in-
dependent of said sensitive means for op-
erating said indicating means, means for
compelling the progressive operation of said
operating means, means controlled by said
sensitive means for determining the extent
of movement of said indicating means by
said operating means, and means whereby
said controlled means is without effect upon
the action of said sensitive means, substan-
tially as specified.

185. In an instrument of precision, means
sensitive to forces acting thereon, means op-
eratively independent of said sensitive means
for indicating said forces, means independent
of said sensitive means for operating said
indicating means, means controlled by said
sensitive means for determining the extent

£ movement of said indicating means by
said operating means, means whereby said
countrolied means is without effect upon the
acbion of said sensitive means, and means for
locking said operating means at the end of
each cycle of its operation, substantially as
specified.

186. In an instrument of precision, two
indicating means, means for driving said in-
dicating means, a detent for each of said
indicating means, a toothed member mov-
able with each of said indicating means,
means whereby the distance between one of
said toothed members and its detent is de-
creased relative to the extent of movement
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of its said indicating means, and means for
actuating said detent members to engage said
toothed members, substantially as specified.

187. In an instrument of precision, a first,
second and third indicating means; a toothed
member associated with each of said indi-
cating means; a first detent for engaging
said toothed member associated with said
first indicating means; a second and a third
detent; means whereby the point of engage-
ment of said second detent with its said
toothed member, associated with said sec-
ond indicating means, determines the point
of engagement of said third detent with
its said toothed member associated with said
third indicating means; means for operat-
ing said indicating means, and means for ac-
tuating said detents; substantially as speci-
fied.

188. In an instrument of precision; a first,
second and third indicating means; a toothed
member associated with each of said indi-
cating means; a first detent for engaging
said toothed member associated with said
first indicating means; a second and a third
detent; means whereby the point of engage-
ment of said second detent with its said
toothed member associated with said second
indicating means determines the point of
engagement of said third detent with its
said toothed member associated with said
third indicating means, means for operating
said indicating means, means for actuating
said detents; and means for compelling the
progressive operation of said operating
means, substantially as specified.

189. In an instrument of precision; means
sensitive to forces acting thereon; a first,
second and third indicating mesans, for in-
dicating sald forces; a toothed member asso-
ciated with each of said indicating means;
a first detent for engaging said toothed mem-
ber associated with said first indicating
means; a second and a third detent, means
whereby the point of engagement of said
second detent with its said toothed member
associated with said second indicating means
determines the point of engagement of said
third detent with its said tocthed member
associated with said third indicating means,
means for operating said indicating means,
means for actuating said detents; and means
controlled by said sensitive means for actu-
ating said first and second detents, substan-
tially as specified.

190. In an instrument of precision; means
sensitive to forces acting thereon; a first,
second and third indicating means, for in-
dicating said forces; a toothed member asso-
ciated with each of said indicating means;
a first detent for engaging said toothed mem-
ber associated with said first indicating
means; a second and a third detent; means
whereby the point of engagement of said
second detent with its said toothed member

33

associated with said second indicating means
determines the point of engagement of said
third detent with its said toothed member
assoclated with said third indicating means,
means for operating said indicating means,
means for actuating said detents; means con-
trolled by said sensitive means for actuating
said first and second detents, and means for
compelling the progressive operation of said
operating means, substantially as specified.

191, In an instrument of precision; means
sensitive to forces acting thereon; a first,
gsecond and third indicating means for in-
dicating said forces; a toothed member asso-
clated with each of said indicating means; a
first detent for engaging said toothed member
associated with said first indicating means; a
second and a third detent; means whereby
the point of engagement of said second de-
tent with its said toothed member associated
with said second indicating means deter-
mines the point of engagement of said third
detent with its said toothed member asso-
ciated with said third indicating means,
neans for operating said indicating means,
means for actuating said detents; means con-
trolled by said sensitive means for actuating
said first and second detents, means for com-
pelling the progressive operation of said
operating means, and means for locking said
operating means at the end of its cycle of
operation, substantially as specified.

192. Tn an instrument of precision; means
sensitive to forces acting thereon; a first, sec-
ond and third indicating means for indicating
said forces; a toothed member associated with
each of said indicating means; a first detent
for engaging said toothed member associated
with said first indicating means; a second and
2 third detent; means whereby the point of
engagement of said second detent with its
said toothed member associated with said
second indicating means determines the point
of engagement of said third detent with its
said toothed member associated with said
third indicating means, means for operating
said indicating means, means for actuating
said detents; means controlled by said sensi-
tive means for actuating said first and second
detents, and means whereby said controlled
means does not impair the action of said sen-
sitive means, substantially as specified.

198. In an instrument of precision ; means
sensitive to forces acting thereon; a first,
second and third indicating means for indi-
cating said forces; a toothed member asso-
clated with each of said indicating means;
a first detent for engaging said toothed mem-
ber associated with said first indicating
means; a second and a third detent, means
whereby the point of engagement of said
second detent with its said toothed member
associated with said second indicating means
determines the point of engagement of said
third detent with its said toothed member
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associated with said third indicating means,
means for operating said indicating means,
means for actuating said detents; means con-
trolled by said sensitive means for actuating
said first and second detents, means whereby
said controlled means does not impair the ac-
tion of said sensitive means, and means for
compelling the progressive operation of said
operating means, substantially as specified.

194. In an instrument of precision; means
sensitive to forces acting thereon; a first, sec-
ond and third indicating means for indicat-
ing said forces; a toothed member associated
with each of said indicating means; a first
detent for engaging said toothed member as-
sociated with said firet indicating means; a
second and a third detent; means whereby
the point of engagement of said second detent
with its said toothed member associated with
said second indicating means determines the
point of engagement of said third detent with
its said toothed member associated with said
third indicating means, means for operating
said indicating means, means for actuating
said detents; means controlled by said sensi-
tive means for actuating said first and second
detents, means whereby said controlled means
does not impair the action of said sensitive
means, means for-.compelling the progressive
operation of said operating means, and means
for locking said operating means at the end
of its operating cycle, substantially as speci-
fied.

195. In an instrument of precision, a first,
second and third indicating means; a toothed
member associated with each of said indicat-
ing means; a first detent for engaging said
toothed member associated with said first
indicating means; the teeth of said toothed
member, associated with said second indicat-
ing means, being of progressively increasing
depth; a second and a third detent; means
whereby the depth of the engagement of said
second detent with said teeth of said toothed
member associated with said second indicat-
ing means determines the point of engage-
ment of said third detent with its said toothed
member associated with said third indicating
means; means for operating said indicating
means ; and means for actuating said detents;
substantially as specified.

196. In an instrument of precision, a first,
second and third indicating means; a toothed
member associated with each of said indicat-
ing means; a first detent for engaging said
toothed member associated with said first in-
dicating means; the teeth of said toothed
member, associated with said second indicat-
ing means, being of progressively increasing
depth; a second and a third detent; means
whereby the depth of the engagement of said
second detent with said teeth of said toothed
member associated with said second indicat-
ing means determines the point of engage-
ment of said third detent with its said toothed
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member associated with said third indicating
means; means for operating said indicating
means; means for actuating said detents; and
means for compelling the progressive opera-
tion of said operating means, substantially
as specified.

197. In an instrument of precision, a first,
second and third indicating means; a toothed
member asscciated with each of said indi-
cating means; a first detent for engaging said
toothed member associated with said first
indicating means; the teeth of said toothed
member, associated with said second indi-
cating means, being of progressively increas-
ing depth; a second and a third detent;
means whereby the depth of the engagement
of said second detent with said teeth of said
toothed member associated with said second
indicating means determines the point of en-
gagement of said third detent with its said
toothed member associated with said third
indicating means; means for operating said
indicating means; means for actuating said
detents; means for compelling the progres-
sive operation of said operating means, and
means for stopping said operating means at
the end of its cycle of operation, substantial-
ly as specified.

198. In an instrument of precision, a first,
second and third indicating means; a toothed
member associated with each of said indi-
cating means; a first detent for engaging said
toothed member associated with said first
indicating means; the teeth of said toothed
member, associated with said second indi-
cating means, being of progressively increas-
ing depth; a second and a third detent;
means whereby the depth of the engagement
of said second detent with said teeth of said
toothed member associated with said second
indicating means determines the point of
engagement of said third detent with its
sald toothed member associated with said
third indicating means; means for operating
said indicating means; means for actuating

el

said detents; means for compelling the pro-

. gressive operation of said operating means,

means for stopping said operating means at
the end of its cycle of operation, and means
for releasing said stopping means at the be-
ginning of the operating cycle of said op-
erating means, substantially as specified.
199. In an instrument of precision, means
sensitive to forces acting thereon; a first,
second and third indicating means for indi-
cating said forces; a toothed member asso-
ciated with each of said indicating means;
a first detent for engaging said toothed mem-
ber assoclated with said first indicating
means; the teeth of said toothed member,
associated with said second indicating
means, being of progressively increasing
depth; a second and a third detent; means
whereby the depth of the engagement of said
second detent with said teeth of said toothed
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member associated with said second indicat-
ing means determines the point of engage-
ment of said third detent with its said
toothed member associated with said third
indicating means; means for operating said
indicating means; and means controlied by
said sensitive means for actuating said de-
tents; substantially as specified.

200. In an instrument of precision, means
sensitive to forces acting thereon; a first,
second and third indicating means for in-
dicating said forces; a toothed member as-
sociated with each of said indicating means;
a first detent for engaging said teothed mem-
ber associated with said first indicating
means; the teeth of said toothed member,
associated with said second indicating meaus,
being of progressively increasing depth; a
second and a third detent; means whereby
he depth of the engagement of said second
detent with said teeth of said toothed mem-
ber associated with said second indicating
means determines the point of engagement
of said third detent with its said toothed
member associated with said third indicat-
ing means; means for operating said indi-
cating means; means controlled by said sen-
sitive means for actuating said detents; and
means for compelling the progressive opera-
tion of said operating means, substantially
as specified.

201. In an instrument of precision, means
sensitive to forces acting thereon; a first,
second and third indicating means for indi-
cating said forces; a toothed member asso-
ciated with each of said indicating means;
a first detent for engaging said toothed mem-
ber associated with said first indicating
means; the teeth of said toothed member,
associated with said second indicating means,
being of progressively increasing depth; a
second and a third detent; means whereby
the depth of the engagement of said second
detent with said teeth of said toothed mem-

ber associated with said second indicating

means determines the point of engagement
of said third detent with its said toothed
member associated with said third indicat-
ing means; means for operating said indi-
cating means ; means controlled by said sensi-
tive means for actuating sald detents; and
means for stopping said operating means at
the end of its cycle of operation, substan-
tially as specified.

202. In an instrument of precision, a first,
second and third indicating means; a toothed
member associated with each of said indicat-
ing means; a first detent for engaging said
toothed member associated with said first in-
dicating means; the teeth of said toothed
member, associated with said second indicat-
ing means, being of progressively increasing
depth; a second and a third detent; means
whereby the depth of the engagement of said
second detent with said teeth of said toothed

35
member associated with said second indicat-
ing means determines the point of engage-
ment of said third detent with its said toothed
member associated with said third indicat-
ing means; means for operating said indicat-
ing means; means for actuating said detents;
means for compelling the progressive opera-
tion of said operafing means, means for stop-
ping said operating means at the end of its
cycle of operation, means for releasing said
stopping means at the beginning of the op-
erating cycle of said operating ineans, and
means whereby said controlled means does
not impair the action of said sensitive means,
substantially as specified.

203. In an instrument of precision, means

ensitive to forces acting thereon; a first,
second and third indicating means for indi-
cating said forces; a toothed member asso-
ciated with each of said indicating means; a
first detent for engaging said toothed mem-
ber associated with said first indicating
means; the teeth of said toothed member, as-
sociated with said second indicating means,
being of progressively increasing depth; a
second and a third detent; means whereby the
depth of the engagement of said second de-
tent with said teeth of said toothed member
associated with said second indicating ineans
determines the point of engagement of said
third detent with its said toothed memboer
associated with said third indicating means;
means for operating said indicating means;
means controlled by said sensitive means
for actuating said detents; means for com-
pelling the progressive operation of said
operating means; means for releasing said
stopping means at the beginning of the op-
erating cycle of said operating means, means
for stopping said operating means at the end
of its cycle of operation, and means for re-
turning said indicating means to normal po-
sition, substantially as specified.

904, In an instrument of precision, means
sensitive to forces acting thereon, means for
indicating forces; meansg independent
of said sensitive means for operating said in-
dicating means; means operatively con-
nected to saidindicating means and extending
towards said sensitive means a distance rela-
tive to the extent of the indicating movement
of said indieating means; and means con-
trolled by said sensitive means, and interme-
diate said sensitive means and said extend-
ing means, for determining the extent of said
operation of said indicating means, substan-
tially as specifiec.

905. In an instrument of precision, means
sensitive to forces acting thereon, means for
indicating said forces; means independent
of said sensitive means for operating said
indicating means; means operatively con-
nected to said indicating means and extend-
ing towards said sensitive means a distance
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relative to the extent of the indicating move-
ment of said indicating means; means con-
trolled by said sensitive means, and interme-
diate said sensitive means and said extending
means, for determining the extent of said op-
ration of said indicating means; and means
{or compelling the progressive operation of
gald operating means; substantially as
specified.

206. In an instrument of precision, means
sensitive to forces acting thereon, means for
indicating said forces; means independent
of said sensitive means for operating said
indicating means; means operatively con-
nected to said indicating means and extend-
ing towards said sensitive means s distance
relative to the extent of the indicating move-
ment of said indicating means; means con-
trolled by said sensitlve means, and interme-
diate said sensitive means and said extending
means, for determining the extent of said

operation of said indicating means ; means for
compelling the progressive operation of said
operating means; and means for stopping
said operating means at the end of its operat-
ing cyecle; substantially as specified.

207. In an instrument of precision, means
sensitive to ferces acting thereon, means for
indicating said forces; means independent of
said sensitive means for operating said indi-
cating means; means operatively connected to

said indicating means and extending towards

said sensitive means a distance relative to the
extent of the indicating movement of said in-
dicating means; means controlled by said
sensitive means, and intermediate said sensi-
tive means and said extending means, for de-
termining the extent of said operation of said
indicating means; means for compelling the
progressive operation of said operating
means; means for stopping said operating
means at the end of its operating cycle; and
means for releaging said stopping means ab
the beginning of the operating cycle of said
operating means; substantially as specified.

208. In an instrument of precision, means
sensitive to forces acting therecn, means for
indicating said forces; means independent of
said sensitive means for operating said indi-
cating means; means operatively connected
to said indicating means and extending to-
wards said sensitive means a distance relative
to the extent of the indicating movement of
said indicating means: means controlled by
sald sensitive means, and intermediate said
sensitive means and said extending means,
for determining extent of said operation
of said indicating means; and means whereby
said controlled means does not impair the
action of said sensitive means, substantially
as specified.

209. In an instrument of precision, means
sensitive to forces acting thereon, means for
indicating said forces, means independent of
said sensitive means for operating said indi-
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cating means; means operatively connected to
said indicating means and extending towards
said sensitive means a distance relative to
the extent of the indicating movement of said
indicating means; means controlled by sald
sensitive means, and intermediate said sensi-
tive means and said extending means, for de-
termining the extent of said operation of said
indicating means; means whereby said con-
trolled means does not impair the action of
said sensitive means, and means for compel-
ling the progressive operation of said operat-
ing means, sitbstantially as specified.

210. In an instrument of precision, means
sensitive to forces acting thereon, means for
indicating said forces; means independent of
said sensitive means for operating said indi-
cating means; means operatively connected to
said indicating means and extending towards
said sensitive means a distance relative to the
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extent of the indicating movement of said in- -

dicating means; means controlled by said-

sensitive means, and intermediate said sensi-
tive means and sald extending means, for
determining the extent of said operation of
sald indicating means, trigger means on said
extending means; and means controlied by
said sensitive means for operating said trig-
ger meang and determining the exient of said
cperation of said indicating means; substan-
tially as specified.

211, In an instrument of precision, means
sensitive to forces acting thereon, means for
indicating said forces; means independent of
sald sensitive means for eperating said indi-
cating means; means operatively connected to
said indicating means and extending towards
said sensitive means a distance relative to the
extent of the indicating movement of said in-
dicating means; means controlled by said sen-
sitive means, and intermediate said sensitive
means and said extending means, for deter-
mining the extent of said operation of said
indicating means, trigger means on said ex-
tending imeans; means controlled by said sen-
sitive means for operating said trigger means
and determining the extent of said operation
of said indicating means, and means whereby
said controlled means does not impair the ac-
tion of said semsitive means, substantially as
specified.

212, In an instrument of precisicn, means
sensitive to forces acting thereon, means for
indicating said forces; means independent
of snid sensitive means for operating said
indicating means; means operatively con-
nected to said indicating means and extend-
ing towards said sensitive means a distance
relative to the extent of the indicating move-
ment of said indicating means; means con-
trolled by said sensitive means, and inter-
mediate said sensitive means and said extend-
ing means, for determining the extent of
sald operation of said indicating means,
trigger means on said actuated means;
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means controlled by said sensitive means for
operating said trigger means and determin-
ing the extent of said operation of said indi-
cating means, means whereby said controlled
means does not impair the action of said
sensitive means, and means for compelling
the progressive operation of said operating
means, substantially as specified.

218. In an instrument of precision, means
sensitive to forces acting thereon, means for
indicating said forces; means independent of
said sensitive means for operating said indi-
cating means; means operatively connected
to said indicating means and extending to-
wards said sensitive means a distance rela-
tive to the extent of the indicating movement
of said indicating means; means controlled
by said sensitive means, and intermediate
said sensitive means and said extending
means, for determining the extent of said
operation of said indicating means, trigger
means on said extending means; means con-
trolled by said sensitive means for operating
said trigger means and determining the ex-
tent of said operation of said indicating
means; and means for stopping said oper-
ating means at the end of its operating cycle,
substantially as specified.

214. In an instrument of precision, means
sensitive to forces acting thereon, means for
indicating said forces; means independent of
said sensitive means for operating said indi-
cating means; means operatively connected
to said indicating means and extending to-
wards said sensitive means a distance rela-
tive to the extent of the indicating movement
of said indicating means; means controlled
by said sensitive means, and intermediate
said sensitive means and said extending
means, for determining the extent of said op-
eration of said indicating means, trigger
means on said extending means; means con-
trolled by said sensitive means for operating
said trigger means and determining the ex-
tent of said operation of said indicating
means; means for stopping said operating
means at the end of its operating cycle, and
means for releasing said stopping means at
the beginning of the operating cycle of said
operating means, substantially as specified.

215. In an instrument of precision, means
sensitive to forces acting thereon, means for
indicating said forces; means independent
of said sensitive means for operating sald
indicating means; means operatively con-
nected to said indicating means and extend-
ing towards said sensitive means a distance
relative to the extent of the indicating move-
ment of said indicating means; means con-
trolled by said sensitive means, and inter-
mediate said rensitive means and said extend-
ing means, for determining the extent of said
operation of said indicating means, means for
locking said indicating means, and means for
actuating sald locking means at points de-

(= 3

termined by said controlled means, substan-
tially as specified.

216. In an instrument of precision, means
sensitive to forces acting thereon, means for
indicating said forces; means independent of
said sensitive means for operating said in-
dicating means; means operatively connected
to said indicating means and extending to-
wards said sensitive means a distance rela-
tive to the extent of the indicating movement
of said indicating means; means controlled
by said sensitive means, and intermediate said
sensitive means and said extending means,
for determining the extent of said operation
of said indicating means, means for locking
said indicating means, means for actuating
said locking means at points determined by
said controlled means, and means for com-
pelling the progressive operation of said op-
erating means, substantially as specified.

217. In an instrument of precision, means
sensitive to forces acting thereon, means for
indicating said forces; means independent of
said sensitive means for operating said indi-
cating means; means operatively connected
to said indicating means and extending to-
wards said sensitive means a distance relative
to the extent of the indicating movement of
said indicating means; means controlled by
said sensitive means, and intermediate said
sens'tive means and said extending means,
for determining the extent of said operation
of gnid indicating means, means for locking
said indicating means, means for actuating
sa‘d locking means at points determined by
said controlled means, means for compelling
the progressive operation of said operating
means, and means for stopping said operat-
ing means at the end of its operating cycle,
substantially as specified.

218. In an instrument of precision, means
sensitive to forces acting thereon, means for
indicating said forces: means independent of
said sensitive means for operating said indi-
cating means: means operatively connected
to sa‘d indicating means and extending to-
wards said sensitive means a distance relative
to the extent of the indicating movement of
said indicating means, means controlled by
said sensitive means, and intermediate said
sensitive means and said extending means, for
determining the extent of said operation of
said indicating means, means for locking said
indicating means, means for actuating said
locking means at points determined by said
controlled means, means for compelling the
progressive operation of said operating
means, means for stopping said operating
means at the end of its operating cycle, and
means for releasing said stopping means at
the beginning of the operating cycle of said
operating means, substantially as specified.

219. In an instrument of precision, means
sensitve to forces acting thereon, means for
indicating said forces; means independent of
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said sensitive means for operating said indi-
cating means; means operatively connected
to said indicating means and extending to-
wards said sensitive means a distance relative

. to the extent of the indicating movement of

said indicating means; means controlled by
said sensitive means, and intermediate said
sensitive means and said extending means, for
determining the extent of said operation of
said indicating means, trigger means on said
extending means; means controlled by said
sensitive means for operating said trigger
means and determining the extent of said
operation of said indicating means, means
whereby said controlled means does not im-
pair the action of said sensitive means, means
for compelling the progressive operation of
said operating means, means for locking said
indicating means, and means for actuating
said locking means at points determined by
said controlled means, substantially as speci-
fied.

220. In an instrument of precision, means
sensitive to forces acting thereon, means for
indicating said forces; means independent of
said sensitive means for operating said in-
dicating means ; means operatively connected
to said indicating means and extending to-
wards said sensitive means a distance relative
to the extent of the indicating movement of
said indicating means; means controlled by
said sensitive means, and intermediate said
sensitive means and said extending means,
for determining the extent of said operation
of said indicating means, trigger means on
said extending means; means controlled by
said sensitive means for operating said trig-
ger means and determining the extent of said
operation of said indicating means, means
whereby said controlled means does not im-
pair the action of said sensitive means, means
for compelling the progressive operation of
said operating means, means for locking said
indicating means, means for actuating said
locking means at points determined by said
controlled means, and means for locking said
operating means, substantially as specified.

221. In an instrument of precision, means
sensitive to forces acting thereon, means for
indicating said forces; means independent of
said sensitive means for operating said in-
dicating means; means operatively connected
to said indicating means and extending to-
wards said sensitive means a distance relative
to the extent of the indicating movement of
said indicating means; means controlled by
said sensitive means, and intermediate said
sensitive means and said extending means,
for determining the extent of said operaticn
of said indicating means, trigger means on
said extending means; means controlled by
said sensitive means for operating said trig-
ger means and determining the extent of said
operation of said indicating means, means

‘whereby said controlled means does not im-
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pair the action of said sensitive means, means
for compelling the progressive operation of
said operating means, means for locking said
indicating means, means for actuating said
locking means at points determined by said
controiled means, and means for stopping
said operating means at the end of its operat-
ing cycle, substantially as specified.

222. In an instrument of precision, means
sensitive to forces acting thereon, means for
indicating said forces; means independent of
said sensitive means for operating said in-
dicating means; means operatively connected
to said indicating means and extending to-
wards said sensitive means a distance rela-
tive to the extent of the indicating movement
of said indicating means; means controlied
by said sensitive means, and intermediatesaid
sensitive means and said extending means,
for determining the extent of said operation
of said indicating means, trigger means on
said extending means; means controlled by
said sensitive means for operating said trig-
ger means and determining the extent of said
operation of said indicating means, means
whereby said controlled means does not im-

pair the action of said sensitive means, means

for compelling the progressive operation of
said operation means, means for stopping
said operating means at the end of its oper-
ating cycle, and means for releasing said stop-
ping means at the beginning of the operating
cycle of said operating means, substantially
as specified.

223. In an instrument of precision, means
sensitive to forces acting thereon, means for
indicating said forces; means independent of
said sensitive means for operating said in-
dicating means; means operatively connected
to said indicating means and extending to-
wards said sensitive means a distance relative
to the extent of the indicating movement of
said indicating megns; means controlled by
said sensitive means, and intermediate said
sensitive means and said extending means,
for determining the extent of said operation
of said indicating means, means for locking
said indicating means, means for actuating
said locking means at points determined by
said controlled means, and means whereby
said controlled means does not impair the
action of said sensitive means, substantially
as specified.

224. In an instrument of precision, means
sensitive to forces acting thereon, a cam mov-
able proportionate thercto, means for indi-
cating said forces, means independent of said
sensitive means and cam for operating said
indicating means, means operatively connect-
ed to said indicating means and extending to-
wards said cam a distance relative to the ex-
tent of the indicating movement of said in-
dicating means; and means controlled by said
cam, and intermediate said cam and said ex-
tending means, for determining the extent of
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said operation of said indicating means, sub-
stantially as specified.

295. In an instrument of precision, means
sensitive to forces acting thereon, a cam mov-
able proportionate tnevew, means for 111 di-
cating said forces, means independent of said
sensitive means and cam for ope:*mmr said
indicating means, means opm"t’m'e;y connect-
od to said indicating means and extending to-
wards said cam a distance relative fo the
tent of the indicating movement of said i’l—
dicating means; means controlled by said
canl, and intes mefhue said cam and said ex-
tending means, for determining the extent
of said operation of said indicating means,
and means for compelling the progressive op-
eration of said operating means, substantially
as specified.

226. In an instrument of precision, means
sensitive to forces acting thereon, a cam mov-
able proportionate there to, means for indi-
cating said forces, means mueoendmt of said
sensitive means and cam for operating “uu
indicating means, means operatively connect
ed to szud nlchcamno means and extending to—
wards said cam a distance relative to the ex-
tent of 111“ indicating movement of said in-
dicating means; means controlled by said
cam, and 1ntf=1'mech<1fe said cam and said ex-
tending means, for determining the extent of

aid opm‘ahon of said 111f110dL111() mezms,
means for compelling the progressive opera
tion of said opmfatmd means, ‘and means for
stopping said operating means at the end of
its operating cycle, subsuanuaﬂy as specified.

227. In an instrument of precision, means
sensitive to forces acting thereon, a cam mov-
able proportlopate fherego, means for indi-
cating said forces, means independent of said
sensitive means and cam for operating said
indicating means, means opem tively connect-
ed to said 11’1C110¢1L111g means and extending to-
wards said cam a distance relative to the ex-
tent of the indicating movement of said in-
dicating means; means controlled by ﬁ‘ud
cam, and intermediate said cam and said ex-
tendm(r means, for determining the extent
of said operation of Sfud indica 1ting means,
means for compelling the progressive opera-
tion of said operating means, means for stop-
ping said operating means at the end of its
operating cvcle9 and means for reieas ng said
stopping means at the beginning of the cper-
ating cycle of said operating means; substan-
bmlly as specified.

998. Tu an instrument of precision, means
sensitive to forces acting thereon, a cam mov-
able proportionate thereLo means for indicat-
ing sald forces, means Tnlepﬂndbn* of said
sensitive means and cam for operating said
indicating means, means ope: "auvely con-
nected to said indicating means and extend-
ing towards said cam a . distance relative *0
the extent of the indicating movement of sa
indicating means; means controlled by sa1d

39

cam, and intermediate said cam and said ex-
tending means, for determining the extent
of said ope*"lmon of said 1‘1dlC‘u1‘!10 means,
means where by said contrelled means does

not hnpzur the action of said sensiiive means,.

means for comnehno the progressive opera-

tion of said operating means, and means for
stopping said oy ratmg means 2t the end of
its oy ﬂramno cycle, subsLanaall ag specified.

999, In an msu‘umﬁpt of precision, means
sengifive to forees acting thereon, 2 ca \m mov-
able proportionate Lhereto means for m dicat-

ing said forees, means 111(:13130*1dehu of said
sensitive means and cam for operating said
indicating means, means opersa ativels v connect-
ed to said mdlmhno means and extending to-
wards said cam a distance 01 rtive to the ex-
tent of the indicating movement of said
indicating means; trigger means on said
e\tendmo means, and means whereby the co-
operation of said cam and ftrigger means
determines the extent of said operation of
said indicating means, substantially as speci-
fied.

230. In an instrument of precision, means
sensitive to forees acting thereon, a C‘u‘ﬂ mov-
‘:’.b‘§ ¢ proportionate anretc,meanb for indicat-
ing said forces, means lnlepm\ ent of said
sensitive means and cam for operating said
i means, means operatively con-
nected to said indicating means and extend-
ing towards said cam a distance relative to
the extent of the indicating movement of
said indicating means; ng;fcr means on said
extending means, means whereby the co-op-
eration of said cam and tr rigger means deter-
mines the extent of said operation of said
indicating means, means mr 10C1x1110 said in-
dieating means, and means for actuating said
Iocking means at the times determined by
said co-operating means, substantially as
specified.

231. In an instrument of precision, means
sensitive to forces acting thereon, a cam mov-
able propor tionate thereto, means for indicat-
said forces, means independent of said
senzitive means and cam for o operating said
indi cating means, means operatively con-
nected to said indicating means and extend-
ing said cam a distance relative to
the e:\.wn’s of the indicating movement of
said indicating means; trigger means on said

extending means, means wie reby the co-op-
eration of said cam and t trigoer means deter-
mines the extent of said operwumi of said in-
dicating means, means for 10"1&1110 said in-
dicating means neans for cilmh rsaid lod‘_
ing mean

co-operating
co- Jpelf!t on

Oy
(254

IS

T“n

. and means ":.'h T by Lhe
s cam and trigger means
does net imne ;ir action of said sensitive
meang, substant as gpecified.

232. In a1 in%t qment of precisi o1, means
sensitive to forces acking thereon, a am mov-
able propoertionate theveto, means for indicat-
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ing said forces, means independent of said
sensitive means and cam for operating said
indicating mcm,, means operatively con-
nected to sald indicating means and extend-
ald cam a cL tance relative to
the extent of the indicatin movemem of
sald indicating means; triy_o er means on said
xtending meansg, m seuns ther eby the co-op-
eration of said cam and irigger means deter-

J_

mines the extent of said cperation of said
Indicating means, means for locking said in-

dicating means, means for z ctuating said lock-
ing means at the times determined by said
co-operating meaus, means whereby the co-
operation of said cam and trigger means does
not impair the action of said sensitive means,
and means for 00!\'11)011' g the progressive OD-
eration of said operatir neam,uubsbantiaﬂy
as opecﬂ‘ecl.

33. In an instrument of precision, means
sensitive to forces acting theresn, a cam
movable pro pOL’th’li‘wC thereto, means for in-
dicating sald forees, means umepnndnnt of
said sensitive means and cam for operating
said indieating means, means opﬂ‘*aL1Vf=lv
connected to said rwthmtmw means and ex
tending to"'a“o.b said cam a distance rela lee
to the extent of the icating movement of
said indicating means; trigger means on said
extending P"“fiLS means 3 fhc;ebv the co-op-
eration of said cam and tri 1gger means deter-
mines the extent of S“ld operation of said in-
dicating means, means for locking said in-
chcqtmﬁ' means, means for aetuating said
loclrmo‘ neans at the times determined by

said co-operating n 1eA1S, medns whereby the

co-operation of said cam and {rigger means
does not umpalr the action of said sensitive
means, means for comoclhng the progressive
opcmwlon of said ooeratnw means, and
means for stopping said op""atmo means at
the end of its operating cycle, substantially
as specified.

234. In an instrument of precision, means
sensitive to forces acting thereon, a cam mov-
able proportionate tlwre‘to, means for indi-
cating said forces, means mdepmdnnr of said
.,enqlhve means and cam for operating said
indicating means, means operatively con-
nected to smd md'mﬁ"w means and extend-
ing towards said cam a distance relative to
the extent of the indicating movenient of §aid
indicating means; trigger means on said ex-
tending means, means whereby the co-opera
tion of said cam and ’rr1.2¢ er means deter—
mines the extent of said operation of said
indicating means, means for locking said in-
dieating means, means for actuating said
locking means at the times determined by
said co-oper a‘inc means, means whereby the
co- operatlon of said cam and ere_,er means
does not impair the action of said sensitive
means, means for compelling the promcsqn e
opemtmﬂ of said oper rating means, means for
stopping said operating means at the end of
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its operating cycle, and means for releasing
said stopping means at the beginning of the
operating cycle of said operating means, sub-
stantially as specified.

235. In an mstrument of precision, means
constantly sensitive to forces acting thereen,
indicating means; operating means, inde-
pumcm of said sensitive means, for operat-
ing said indicating means; and mechanical
means operated by said operating means and
controlled by said sensitive means whereby
sald sensitive means controls the extent of

peration of said indicating means by said
cperating means v'lt hout 1mpfm'1no the free-
dom of action of said sensitive means, sub-
stantially as specified.

2306. In an instrument of precision, means
sensitive to forces acting thereon, indicating
means ; operating means, independent of said
sens*twe means, for (,pemtmrr said indicat
ing means mechmucal means whereby s(ud
s¢ nsitive means controls the extent of opera-

tion of said indicating means by said operat-
ing means without impairing the freedom of
action of said sensitive means, and means for
compelling the progressive operation of said
operating means, substantially as specified.

237. In an instrument of precision, means

sensitive to forces acting thereon, mdlcatmo
meails; operating means, independent of said
SG‘ESILIVG means, for operating said indicat-
ing means; mechanical means whereby saic
sensitive means controls the extent of opera-
tion of said indicating means by said operat-
Ing means without impairing the freedom
of action of said sensitive Imeans, means for
compﬂlhnv the progressive operation of said
operating means, and means whereby said
operating means is afforded a definite move-
ment at each operation, substantially as
specified.

238. In an instrument of precision, means
sensitive to forces acting thereon, indicating
means therefor: opemtln o means, mdepend-
ent of said sensitive means, for operating said
indicating means; means for lockmg said in-
dicating me:mS' and mechanical means
wher“by said senbltwe means controls, the
extent of operation of said indicating means,

and the time of actuation of said lod’mn
means, by said operating means, without im-
pan‘mw the freedom of action 01 said sensi-
tive means; substantially as specified.

239. In an instrument of precision, means

sensitive to T orce acting thercon, means in-
dependent of said sensitive means and
‘ldup’ce& to be moved proporticnate to said
force acting on said Qengmve means, means
mﬂepepde‘lt of said sensitive means for oper-
ating said second named means, and means
ope ated independent of and controlled b
sald sensitive means whereby said sensitive
means determines the extent of movement of
qaid second named means by said operating
means without impairing the sensitiveness

70

80

90

95

100

105

110



v

20

30

40

]

(Y

66

1,880,812

of said sensitive means, substantially as
specified.

240. In an instrument of precision, means
sensitive to forces acting thereon, indicating
means; separate mechanical means operated,
independent of, and controlled by, said sen-
sitive means for actuating said indicating
means te indicate said forces without affect-
ing the action of said sensitive means, and
means for limiting each operation of said
last named means to a definite cycle and
stopping the same at a fixed point, substan-
tially as specified.

241. In an Instrument of precision, con-
trol means, a plurality of indicating means,
operating means for said indicating means,
means whereby said control means deter-
mines the extent of said operation of part
of said indicating means, and independent
means for controlling the extent of said oper-
ation of said indicating means not controlled
by said fourth named means, substantially
as specified.

242. In an instrument of precision, a sen-
sitive means, means bearing type, a platen,
operating means independent of said sensi-
tive means for relatively moving said means
bearing type and said platen and operating
said means bearing type, means controlled
by said sensitive means for determining the
printing position of said means bearing type,
means controlled by said sensitive means for
arresting further operation of said means
bearing type by said operating means when

5 said determined printing position has been

attained, and means whereby said means
bearing type may be returned to normal
position by said driving means, substantially
as specified.

248, In an instrument of precision, sen-
sitive means, means bearing type, a platen,
means independent of said sensitive means
for operating said means bearing type and
relatively moving said platen and said
means bearing type; and means, including
a second sensitive means co-operating with
and operatively independent of said first
sensitive means, for determining the print-
ing position of said means bearing type, sub-
stantially as specified.

944. In an instrument of precision, sen-
sitive means, means bearing type, a platen,
means independent of said sensitive means
for operating said means bearing type and
relatively moving said platen and said
means bearing type; and means operable by
said operating means, including a second sen-
sitive means co-operating with said first sen-
sitive means, for determining the printing
position of said means bearing type, sub-
stantially as specified.

945. In an instrument of precision, a con-
trol means, a plurality of means bearing
type, platen, means for operating each
of said means bearing type and relatively

moving said platen and said means bearing
type, means controlled by said control means
for arresting the movement of part of said
means bearing type, and means controlled by
said arrested means bearing type for arrest-
ing the unarrested means bearing type, sub-
stantially as specified.

246, Two means bearing type, a platen,
means for successively operating said means
bearing type, means for arresting the move-
ment of the first operated means bearing type
at any of a plurality of points, means for
arresting the movement o the second oper-
ated means bearing type at a point deter-
mined by the arvested position of said first
operated means bearing type, and means
for aligning the type on sald means, sub-
stantially as specified.

247. In an instrument of precision, means
sensitive to forces acting thereon, means
bearing printing characters representing
said forces, a platen, means independent of
said sensitive means for operating said means
bearing type and relatively moving said plat-
en and said means bearing type, and means
whereby instantaneous co-operation of said
sensitive means and a part of said operating
means determines the extent of operation of
sald means bearing type by said operating
means, substantially as specified.

948. In an instrument of precision, means
sensitive to forces acting theron, means bear-
ing type in sequences, a platen, means for
relatively moving said means bearing type
and said platen and for moving some of said
means bearing type in different directions
relative to thelr respective type sequences to
attain the printing point controlied by said
sensitive means, substantially as specified.

249. In an instrument of precision, means
sensitive to forces acting thereon, means bear-
ing type in sequences, means independent of
said sensitive means for operating some of
said means bearing type in different direc-
tions relative to their respective type se-
quences, and means controlled by said sensi-
tive means for determining the printing
point of said means bearing type without im-
pairing the free action of said sensitive
means, substantially as specified.

250. In an instrument of precision, sensi-
tive means, a plurality of means bearing type
in sequences, & platen, means independent of
said sensitive means for operating some of
said means bearing type in different direc-
tions relative to their respective type se-
quences and at different times, and means
controlled by said sensitive means for deter-
mining the extent of said operation of said
means bearing type, substantially as speci-
fied.

In witness whereof, I have hereunto affixed

my signature,
HUGO COOK.
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