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1 Claim. (Cl. 235—61)

My invention relates to improvements in indi-
cating devices and more particularly logarithmic
calculating mechanisms or instruments, which
for convenience I have called calculating de-
vices. In this type of calculating device differ-
ent factors operate a mechanism which indicates
a desired resultant of the factors.

Many attempts have been made in the prior
art to obtain an instrument which will give con-
tinuously a desired resultant of certain deter-
minable and perhaps continuously changing fac-
tors. However, such instruments have been
limited in their use to a relatively small group
of factors. - Indicators of resultants of most of
18 the factors have not been accurate, but rather
" give resultants which are only approximations
of the actual value desired.

One of the primary objects of my invention is
to overcome the disadvantages outlined above.

Another object of my invention is to obtain a
continuously indicated resultant from one or
more continuously varying factors.

A further object of my invention is to obtain
means for continuously or otherwise indicating
an accurate resultant of one or more varying
factors.

Other objects and advantages of my invention
will become apparent from the following de-
scription and drawings.

My device consists in the use of co-acting
movable elements as, for example, a moving dial
with a co-acting movable pointer, which co-
acting movable elements are each individually
operated by a mechanism which causes a dis-
placement or movement of the respective co-
acting movable element, which movement is pro-
portional to a logarithm of one of the varying
factors of the computation. It is, of course,
possible to have more than 2 factors inasmuch

40 45 several factors may be used to give a result-

ant and this resultant then used as a single
factor to bring about the displacement of the
co-acting movable elements. In using a dial
and pointer arrangement as the indicating ele-

45 ments, the dial may be graduated logarithmi-

cally. In this case when the hand and dial are
caused to move in opposite directions, the prod-
uct of the two factors, one or both of which may
or may not be continuously changing, will be
0 indicated by the pointer on the dial. The quo-
tient of the two varying factors may be obtained
by causing the pointer and dial to move in the
same direction.

It is imperative in this type of mechanism,

58 that there be straight line motion so that the

logarithmic scales are added or subtracted.
Therefore, mechanisms that do not give true:
straight line motions are inoperative as far as
giving a final reading from the addition or sub-
traction of logarithms or values proportional to
them. )

In my device the contributing factors and
the result desired may be constantly varied and
therefors, I employ means to continuously in-
sure the correct displacement of the indicating
elements in the graduation of the dial. For ex-
ample, provision may be made to care for the
effect of cther constantly multiplying and divid-
ing factors. )

For the sake of example, I have shown my
device as applied to a continuous horse power
indicator and have also shown a torque . meter-
and speed meter which indicate the contributing
factors to the horse power meter. In practice
I prefer to group the horse power indicator, the
torque indicator and the speed indicator or
tachometer so that the three may be observed at
a glance, and the comparative as well as the
final reading easily made. I have shown the
hand of the horse power indicator moved by one
of the factors and the dial of the horse power
indicator moved by another of the factors.  The
drawings disclose a means for carrying this out,
but it will be understocd that various other
means are possible without departing from my
invention. For example, the logarithmic dis-
placement may be applied directly to the co-
acting - movable elements of the resultant
indicator. '

Reference is to be had to the accompanying.
drawings forming a part of this specification, in
which similar reference characters indicate cor-
responding parts in all the views.

Figure 1 is a broken front elevation of an
appraratus embodying my invention.

Pigure 2 is a bhroken sectional rear elevation
thereof showing the operating mechanism.

Figure 3 is a cross section on the line 3—3 of
Figure 2, and

Figure 4 is a cross section on the line 4—4 of
Figure 2.

As shown, I provide a suitable containing cas-
ing 10 with a torque dial 11 thereon suitably
graduated, a tachometer or speed indicating dial
12 also suitably marked, and a horse power indi-
cator having a dial 13 and with graduations 14
near the peviphery of the dial. The numbering
on the dial 13 may be duplicated if desired and
arranged for easy reading as at 14 and 15. The
dial 13 is adapted to revolve whereas the dials
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1 snd 12 remain stationary. The dials co-
act with the indicating pointers, the pointer 16
operating with the dial 11, the pointer 17 with
undmma.ndthepdnterl 8 with the dial 13.

&  On the bnckot am 12 is & frame 19
and a suitable brac upport:lngthesha.tt
a1 m r 17 and which may
have ! onthhthe&uhom—
oter. lhsft 21 has a driving pulley 22

10 which has a belt connection with another pulley
23. This pulley is: carried by a shaft 25 jour-

‘nﬂ‘hdonthebn&etu The shaft 25 also car-
Ties rictiomedly .

& cam 28 which 1 ‘engages |

lower end of a suitably guided follower 27. The

3 foﬁanriseonnecﬁedto:belt%ﬁhichextends
the pulley 29 on the sheft 30 which

carries pointer ’18 of the horse power-indicator.

o be given two or three windings
- e the pulley to insure that the linear mgvement:
of the fmpart proper rotary movement
Uidine ipmiley... The ghaft 30 is supported in a
bengked: 33 om-the ftame 32 on the back of the
horse:power indicstor. The belt 28 extends

. delpmward: from. . the pulley 29, passes over the
256 guide. pritiey 38 um:‘:he bracket 34, through a
' ! ower end of the follower 27,
{higece :ovex; the: guide pulley 36, also on sald

» ‘Thefree end of this belt 28 is pro-

: ‘withy-a:weight 37 to keep the helt taut.
38 Bhsiathn thovenant of the shaft 21 will impart a
masemt to' ﬂwm zl which movement will of
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moves, it will inove the follower 27, which by

| 4 manarod thvevbelt 128, wiil Impart movement ' to

m?&mmmd 18 of w horse power
¥, 1559 FLUS SN A I A

sl thethack af the-torque mmmer is a frame
M ieaxrying & -bracket -39 which supports the

E

© 4¥sitft, 49 .ol the tarque indicator. This shaft is

celnectnd.by . a belt 41 and. apulloy 41% with the

i‘hedzhmsmechuism
MJWM,MM the hand of the

-GBMMW .the reference. numerals

_belmgthe same except for the.addition of a
puiite mark.:The conwection from follower 27°
. ituntth. n pelley 3¢’ on the gy

amthesbaft 30. This b & carries

. Jomteplenk
86 thass el 13" of the horse power ‘meter.
e sams: 26 and 26° whose movement is_
comped-by the movement. of the speed and torque

isjoadess, impart:to follewers 27 and 27’ and zo

to heand 18 and dial 13, a displacement which is
uﬂmmw the logarithms, to the
Mn& ﬂu fpeod value-and torque value
Tha- dial 13 is logarithmically

graduated to the same base. - With increasing
edand torgite, $he dial and the pointer move
64« in opposite dimections: adding the logarithms of
theitwei:components and give graphically the
wodmmdmla wo.components, the calibration

- xmﬂumaummumuodo
not rotate constantly, but oscillate to express the

" spasd .aw: devgue of the. yespootive meters, and
iyt s thees -shafts escillate, the logarithmic
caelis 26 and 26 will oorrespondingly oscillate.
&m&mmmbymmrencetom 2,
that:as MMQ

ﬂ&tuhnpthedmkot the belt 28 and 28’
" adatil Pk . .
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‘The arrangement.

y' 43 which is-

.mpiable parts, & fizst

IeF .3 v batastaq
respectively. A corresponding movement of the .
cam 26’ will be transferred to the dial of the
horse power indicator and move it in the oppo-. -
site direction.

Itshouldbenoticedmatthereuamw Q _

line motion along 28 and 28’, which motion is .
propeztianal to the. lo
the m:wrs whmh t;p. Q%i

26 and 26’ respectiveley. already polnted

out, the motions along the lines 28 and 28 are’ 85 ;

teansferred to the pointer and dial respectivély.

It {5 essential to the operation that the motions,
3“&‘&? motion.s, for otherwise the lou- Gl
rithraic values would not be added or subtracted, 90

Howsver, the motiong; between the individual

factor indicators, in-this case, the torque indt- .

e K

-

cator ¥l and the tachometer 12 and the pulleys "~ -

23 apd. 23’ need not be straight line motion, - = "¢
The pulleys 22 and 41% may be cams, for ex- U :

ample and in this way take.care of cestain;ofher
Iactors besides the ones. indicated, nx.,t.hmmin@
ers 1§ and 17. . s dolgn
This device is adaptable for usa ;s,
means, msuchausewedm.torexamplo, m
could be set manually to.the number of
ments per pound and the dial 11 C g
the weight of the elements being, q:omp;gd, S
dial 13 would then: mdwat,e ‘the tota
elements. :
‘This device can algo be. M aﬁla Hetal;
indicating means.- Fhe dial 11 may‘m

e

bog i g,m...-r”

by the welght of the material to [

and the dial 12 -may be manusly sef to,qm

per. pound, for eyampis Fhe M%M*mf

then ingdicate the total price. ... . gilman1 avig
It will be apparent to- thase skmed, Ap the.axt,

that many other sppligations may be madael .-

my . device. - There . gre

JRBNF. . :
which_may be made, i my device: without, de- ns

perting from ; t jof the DL -
therefore, do nott?ewj;z?;, : J&mmi#yfm ?&)

Tipatign and dmgnxs‘ W enly by the: <
ed. ¢lain. . L Tsany

‘Thig: @nmutmn wa woaﬁnuoﬁnn ot my,

pending applxcation. Seria.l No. 70,424 filed. Nany - ..

vembex,20, 1926, . .- - po
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A device for oontinuously ,xmtwa .
from two. factors compriging g, !
tiye.deyiges, an ipdicetor having indepe
legarithmic ‘cat.
to-eooperate with ane of said reagtive,
and with one of ‘said movahle. indicater
mnd hmax('lithneuzi camy,-adapied to
a second reactive device snd asecapd
able . indicator part,, means-. fof .. ,”
stralgbt line motion heiween. aaidhgxsb;‘ e
device and co-operating- Jogarithmig,: cam. mq
prising. & beli and pulley. connectian ;| == 188
sajd first Jogarithmic .cem and reactive dayies,,
means for imparting sigaight line ygoden ex:
tween said second reagtive. devin 9
erafing logarithmic cam. o

pulley connection betweem said: smond; e

device and logarithmic cam, & follower-q :
ing against said first,can -apd eompected. ~
first- movable. indicator .part, and a.@:lmm
erating against said second. cam and, ‘

to sald second movable indicator pagh 1‘

sald indicator is adapted to indicate the ﬂ'% R

metical resultant of sadd logarithmip moy o
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