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This invention relates to indicators.

One object of the invention is to provide
an improved device of the character de-
scribed in which a reference member and an
indicating member are associated together
for a synchronous movement for any re-
quired condition, and a sup%ﬂemental object
15 to cause a plurality of reference means to
be simultaneously actuated in different de-
grees in setting the device. RO

While this invention is applicable to a
wide range of uses, and in connection with
indicating devices of various types, it may be
stated that in certain indicators a reference
mark is mounted for movement together
with a dial to permit a rapid reading to be
made of the condition shown by the pointer.
This arrangement has the disadvantage that
when the dial is turned from its initial posi-

tion, the indicia thereon are no longer ver-

tical, so that it becomes difficult to note the
indicator reading. Furthermore, it -is not
possible on a comparatively small dial to ob-
tain a reading which will be sufficiently ac-

curate within a large range, as is done, for’

example, with indicators having a plurality
of co-ordinated pointers, which coact with
scales of different values. Tt'is therefore an
object of this invention to overcome these
drawbacks. S S .
Other objects of this invention are to pro-
vide an improved device of the nature set
forth having a movable reference means

which is synchronized with a plurality of-
pointers movable in different degrees, with'

means for actuating the pointers, and-other
independently movable means for causing a
setting of the reference means; also to pro-
vide means for causing a relative setting
movement between pointers and scales, in
different degrees; relative movements be-
tween reference means and indicator for an
instantaneous complete setting; improved
means for causing the several movements
separately and in different co-ordinations
and combinations, and so that setting and in-
dicating movements may occur simultane-
ously. R
Another object of the invention is to pro-
vide a device including a rotary indicator and

“each other. = .

reference means, and improved setting means

for moving the same in any required relative -

rate of speed with respect, to a stationary

scale means so that the indicator may move -

a plurality of pointers in synchronism with

A further object is to provide imprbved
simplified mechanism for the device, includ-
ing gears compuctly arranged in a novel

manner for setting the device and including .

PATENT OFFICE

a gear'train for interconnecting the spindles

arranged and mounted in an improved man- .

ner to cause continuous synchronous move-

ment of the pointers in setting as well as in

normal indicating action while permitting a

h_i%h degree of sensitivity in the device.
urther objects are to provide a device in-

cluding an indicator, reference means and

-pointer, the latter having independent drive

means and there being a unitary means for
operating both of the drive means for setting
the device, all arranged and co-ordinated in
an improved manner; a reference means
which is permanently connected to the indi-
cator in an improved manner to rotate there-

_with in permanent and hence fixed associa-

tion in setting the device; a device having
relatively few and simple parts, which is in-
expensive to manufacture and assemble, relia-
ble and efficient in use, easy and convenient to

‘operate, and susceptible of use under many

different conditions.

Other objects and advantages of the in-
vention will become apparent as the specifica-
tion proceeds. : s

~With the aforesaid objects in view, the in-
vention consists in the novel combinations and
arrangements of parts hereinafter described
in their preferred embodiments, pointed out
in_the subjoined claims, and illustrated on
the annexed drawings, wherein like parts are
designated by the same reference characters
throughout the several views.

In the drawings:

Figure 1 is an plan view of a device em-
bodying the invention. :

Fig. 2 is an enlarged view in vertical sec-
tion taken on line 2—2 of Fig. 1.

Fig. 8 is a plan view in section taken on
the line 3—3 of Fig. 2. o '
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Fig. 4 is a plan view of a modification of
the invention. S :

The advantages of the invention as here

_outlined are best realized when all of its fea-

tures and instrumentalities are combined in
one and the same structure, but, useful de-
vices may be produced embodying less than
the whole. .

It will be obvious to those skilled in the
art to which this invention appertains, that

the same may be incorporated in several dif-

ferent constructions. The  accompanying
showing the preferred exemplification of the
invention. ' -
Generally described, the invention provides
an indicator of any well known type, pref-
erably a pressure sensitive indicator, having
indicia of any suitable nature which are

) formed on or may include a scale, or scales,
or reference means, according to any desired .

type, including, for instance, the cylindrical
and circular scales. Co-ordinated with the

-~ scale are one or more pointers or reading ele-

2b.
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ments and also one or more reference marks,
if desired. The latter may be variously
formed, and can also be in the nature of
graduated scales, while the pointers may, as
in the case of the reference means, be broadly
considered as an indicating means. The
pointers, reference marks, or both are mov-
able synchronously by and desired means,
whether manually or mechanically, for an
initial setting. - The indicator per se may turn
with the pointers in setting, maintaining an

- accurate reading under all conditions ; but the

indicator and one or both of the scales may
be, in a more general sence, rotatable or

- otherwise movable relatively to each other,

40

and one or both of the pointers may be moved
in suitable co-ordination, where necessary, to
maintain an accurate relation of the parts to
the scales; thus one of the pointers and its
scale may be movable relatively to each.other
at a different rate than the other pointer and
its scale. . Since the scales for the different
pointers have different values, the pointers
together with their corresponding reference
marks are movable at relatively different
speeds according to such values, both in set-
ting the device and in the normal indicating
action thereof. With scales having uniform
divisions, all such movements may be in syn-
chronism, while if the divisions vary in size,

55 the said movements may correspondingl

¢

vary, or may be defined as synchronized wit

respect also to the scale divisions or means;
and all movements herein referred to must
generally be construed with regard to the
nature of the scales. . It may be noted that the
scale for the more sensitive readings may be
omitted, since the operator’s eye is often suffi-
cient to judge or observe a sufficient move-
ment of the sensitive pointer. The mecha-
nism for interconnecting the pointers, the

18,308

reference mark, and the indicator itself for ‘

turning is merely illustrative, and the result
may be accomplished in other ways. Al-
though the indicator is shown herein as turn-
ing in ﬁresetting the device, it may be under-
stood that this is done in order to simplify the
sald mechanism and is not of the essence of
the invention. ' : :
Improved features of the mechanism re-
side in providing a drive interconnecting the
pointers or spindles thereof and having fixed

‘ /connection with the rotary pressure sensitive
drawings, therefore, are submitted merely as

indicator at one point and at another with a

70
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relatively stationary mounting member or -

part movable relatively to the indicator.
Thus the pointers are caused to move at dif-
ferent rates according to the scales, both in
setting the device and in normal indicating
sction, whereby accurate reading of the de-
vice is constantly maintained. The signifi-
cance of -the fixed connection mentioned is
that -a pressure sensitive device moves “its
pointer-back and- forth with pressure varia-
tion and always returns the pointer to zero
or’ other predetermined position relative to
the scales, or-indicator itself or both. ‘Refer-
ence marks for one or both of the pointers
may also be moved together with or inde-
pendently of: their ‘respective pointers in

setting the device;, and are otherwise rela-

tively stationary in ordinary indication
action. For simplicity, one of the pointer
spindles may rotate directly with the indi-
cator,; and the other at different or reduced
speed by -the drive mentioned which may
simply interconnect the spindles; according-
ly one of the reference marks may move at
the same relative rate as'the indicator and the
other at a different relative rate, although
it may suffice that the reference marks shall
move simultaneously in different degrees.
The arrangement of the device and the mech-
anism thereof is such that the indicating
motion is independent of the setting action,
assuring sensitivity, and in fact both motions
or actions may occur simultaneously with-
out any variation whatever in the accuracy
of the reading. For setting the device, a
unitary means may be used, for instance, a
-gear or other drive for relative turning of
the indicator and reference marks and for
causing simultaneous relative motion of the
pointers by their drive connected to the sta-
tionary or other mounting aforementioned.
In moving the indicator relative to a dial
for setting, the arrangement of the mecha-
nism is such that, in the case of a pointer,
reference mark or both moving relatively to
the indicator, for example, the drives for the
pointer and reference mark may be.inde-
pendent for a sensitive actuation of the
former, but a unitary drive may co-ordinate
both of the drives mentioned to produce the
desired synchronous movements. Further-
more, a reference mark that moves with re-
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preferably so per-
manently interconnected therewith that in
rotating the indicator, the reference mark
moves in the predetermined relation thereto.
The nature oF the drive for setting the indi-
cator and reference marks may be shown by
referring to a large diameter drive element
between the indicator and dial operated with
speed reduction by said unitary means, which
also engages a large diameter drive element
of the indicator. A compact and simple
structure is produced. - ‘

The invention thus includes among its
general features a plurality of sets of indi-
cating elements, the elements of each set be-
ing relatively movable to each other, and the
sets themsel}:res or elements thereof being

- relatively movable to each other or so co-
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ordinated that the reading of one set varies
differently but in synchronized relation with
the reading of the other set, and suitable
means being utilized to accomplish a simul-
taneous change in the readings of both sets
as above stated. Thus the pointer elements
and their scales may be moved, relatively to
each other, by a single means for settin , and
the pointer elements being movable in differ-
ent degrees for indicating. The same prin-
ciple may be observed in the relations of the

reference means for setting the altimeter, and

the foregoing characteristics ‘may have
specific utilization in devices wherein the in-
dicator and one of the scales or one of the
reference means are relatively movable. " It
will be noted that one means may be used
for ordinary indicating operation of the
pointers bylt}ge indicator, and a second means
to cause the setting as stated, and these
means may be coordinated so as to permit
setting while indicating movement is occur-
ring, but also with a sufficient degree of inde-
pendence so that sensitivity of the pointer
indications caused by the indicator is as-
sured. The reference means are preferably
utilized with the scale means so as to increase
in a substantial degree the important ad-
vantages of the device for quick, accurate

.reading and setting. Then again, the instru-

ment may include a plurality of scales and
pointers co-ordinated to produce readings
that increase and decrease in the same direc-
tions, as, for instance, by forming the scales
with indicia that increase in opposite direc-
tions, and hence, where the movements. of
certain parts are in the same direction, the
readings on both scales vary corresponding-

~ ly. This result is synchronously maintained,

although the relative movements of pointers

and scales vary in different degrees.

80  Althou h the invention finds its maximum

utility when applied to altitude indicating
devices that are employed in aircraft, it cin
be advantageously used with indicators for
temperature, stress, flow, and the like.
Referring in detail to the drawings, 10 de-
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notes a device embodfi.n the invention. The
same includes a cy imfricul casing or the
like 11 in which is housed any desired indi-
cator 12. As the invention is not restricted
to any particular type of indicator, the lat-
ter is shown in conventionalized form. It
may be stated, however, that the said indi-
cator is preferably an altimeter of any well
known type. This indicator may be rotat-
ably mounted in the casing, for example, by
a central stub shaft 13 fixed to the casing;
and which extends into a hub 14 on the casing,
a screw 15 being threaded into the stub shaft
to retain the same in engagement in the hub.
The front part of the casing may include a
circular enlargement 16 in which the dial 17
and the glass 18 are positioned. The said dial
may be relatively non-rotatable and may be
secured in any suitable manner. For pur-
poses of illustration, I show the dial as hav-
Ing one or more lugs 19 formed therein and
attached to the part 16 by screws 20.
Extending centrally from the indicator 12
is a spindle 21 that is turned by the indicator
mechanism in response to any condition that
is to be indicated or measured. On the end
of said spindle is mounted a pointer 22,
Fixed on the spindle 21 is a pinion 23, the
teeth of which mesh with thosc of a gear 24.
The latter is j
secured to a member such as the dial 17 that
is relatively stationary to the indicator 19.
Rotating with the gear 24 in alined relation.
therewith is a pinion 26 the teeth of which
mesh with those of a gear 27. The latter is
fixed to a sleeve or a spindle 28 through which
freely extends the spindle 21, said sleeve be-
ing journaled on a hub 29 secured to the dial.
Mounted in any suitable manner on the sleeve
is & pointer 30 which may coact with the
pointer 22. This completes the mechanism
for interconnecting the pointers for ordinary
indicating action. :
On the dial 17 are one or more reference
means scales 31, 32 which are of any suitable
form to coact with the pointers. To illus-
trate, if the device is used as an altimeter, the
scale 31 totals an elevation of one thousand
feet, while the scale 82 may indicate a max-
imum of seventeen thousand feet. But the
scales can be changed to show any other ele-
vations. It will be noted that the indicator
and these scales are rotatable relatively to
each other. -
_The gear train which includes the pinions
23, 26 and the gears 24, 27 interconnecting the-
pointers is so designed as to cause the lat.
ter to move in proper relation to the seales.
The setting mechanism, for turning the in-
dicator, the pointers and the reference marks
in synchronism or for otherwise adjusting

the two scale readings simultaneously by suit-

able relative movements, will now be de-
scribed.

Formed in the casing portion 16 is a pocket

ournaled on a pin 25 that is ¢
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~ naled a spindle

4

ite walls 34 in which is jour-
85. On one end of the same
is an external fingerpiece 36 for turning the
spindle. Mounted on the spindle is a gear 37
the teeth of which mesh with those of a large
gear 38 that is connected in any suitable man-

33 having op

- per with the indicator 12.
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Also mounted on the spindle 35 is another
gear 39 the teeth of which mesh with those
of a larger gear 40. The latter is concentric
with the indicator and.carries an indicating
means, such as a refercnce mark 41 coacting
with the large scale 31. The gear 40 may be
mounted in any suitable manner, and as
shown herein consists of a ring that overlies
and rests against the dial 17, and is jour-
naled on concentric lugs 42 struck therefrom.
To retain the said gear ring in position, fin-
g:r pieces 43 may be secured to the casing to

ar against the gear ring. _

The gear train 39, 40 is designed to cause
the reference mark 41 to move at the same
velocity as the large pointer 22, and hence
the indicator 12, and the gear train 37, 38.
Associated with the scale 32 is an indicat-
ing means, scale, or a reference mark 44 which
is movable in synchronism by the following
means. The said reference mark 44 is car-
ried by a large gear 45 at the underside of the
dial 17. The latter has an arcuate slot 46
through, which said reference mark extends.
The gear 45 is mounted for rotation in any
suitable manner. Thus it may have its cen-
tral portion removed to provide an opening
47. ‘Secured to the gear in spaced relation to
said opening is a ring member 48, that is con-
centric therewith, and which is journaled in a
drum or band 49 that is secured to the gear 38.

Interconnecting the spindle 35 and the gear
45 is a gear train including a pinion 50 on
the spindle, a gear and pinion 51, 52 on a
shaft 53 that is journaled in the walls 34, and
a gear 53a, on a similarly mounted shaft 54.
The teeth of the gear 53¢ mesh with those
of the large gear 45. The reference. mark
44 is thus movable synchronously with the
pointer 30 and relatively to the indicator 12.

Hence it is seen that the two reference

marks 41, 44 are movable as a unit for setting. -

The simultaneous setting of the reference
marks is accomplished by a single or unitary
means including members 35, 39, 40, 45, 50 to
53a, which is operative wholly independently
of the means 23 to 28 for interconnecting the
for ordinary indicating action. To
effect also a unitary setting in different de-
grees of the pointer-scale readings, as in the
case of the reference marks, Interrelative
movements may be caused by the means 23 to
98 and the means 35, 37, 38 and 17 which
may also be independent of each other or
may co-operate to the degree that the setting
and ordinary indicating movements may oc-
cur simultaneously and without interference
of each other, and the setting means retain-

18,308

ing the device in set position, for instance,
frictionally by the gears. -
In Fig. 4 is shown a modification 10a. of

the invention in which a dial 55, and a point-

eror a reference mark 56 are both relatively
stationary, while the pointer 57 may be ro-
tatingly adjustable, together with a scale 58
which may
cator together with the reference mark. The
latter may be of segmental or ring form and &

ortion thereof at the reference mark is visi-

le through an opening 59 in the dial. Ac-
cordingly, it is seen that instead of moving
the reference mark as shown in Figs. 1 to 3,
an associated scale may be moved, the scale
and reference mark thus constituting a ref-
erence means. 'The relative movement of the
scale 58 and the pointer 57 may be according
to any suitable graduation, and in the same
or opposite direction, this being readily ac-
complished by any gear train used for the
purpose. In all other respects this device is
like the one first described.

In order.that the readings on both scales
may increase or decrease, as the case may be,
the scale 58 is provided with indicia that
increase in opposite direction to those of the
scale 55.  Since preferably the pointer 57
and scale 58 are movable in the same direc-
tion in setting, it will be perceived that the
readings increasé or decrease in the same di-
rection. _

The following is intended to illustrate a
specific manner of use of the altimeter: As-
suming that the aviator wants to ascend to
500 feet altitude above his starting point, he
sets the reference mark at the time of start-
ing to correspond to the barometric (fressure
at the point of take off, as expressed in feet
altitude. The pointer will then indicate zero
and will subsequently indicate the altitude
above the ground during the flight. To take
care of changes of barometric pressure dur-
ing the flight the altimeter may be reset from
time to time.
strument occurs when the aviator desires to
descend for landing. He then obtains, as by
radio message, shortly before landing, the
barometric pressure at the landing field ex-
pressed in feet altitude, and sets the reference
mark accordingly. Assume that the altitude
corresponding to the barometric pressure at
the landing field is 300 feet. Then the ref-
erence mark 41 may move counterclockwise,
to the scale numeral 7, and the pointers in-
cluding pointer 22 may move counterclock-
wise. The pointer then will indicate the alti-
tude above the field and will read zero when
landing. The aviator is thus assured of an
accurate landing guide, especially under con-
ditions of poor visibility as in fog or at
night.

It will thus be seen that T have provided a
device which fulfills the several objects of
the invention -and which is well adapted to

An important.use of the in-’
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meet ﬂxe conditions of practical use. The
device is capable of being embodied in wide-

- ly varying structures in whole or in part,
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within the scope of the following claims.

I claim: . C

1. A device of the character described, in-
cluding means having indicia thereon, mov-
able pointer means, a reference means mov-

‘able with respect to said pointer means as a
- unit therewith and in predetermined rela-.

tion with respect to said indicia, and other

means to simultaneously move the reference.

and pointer means for setting the same.
2. A device of the character described, in-

cluding a movable indicator having relative-

ly stationary scale means, a pointer, refer-
ence means independent of the pointer, uni-
tary means to move the reference means into
any desired position with respect to the scale

-means, and the pointer and indicator in co-

ordination with the reference means, said
means moving the reference means and the
pointer simultaneously and in relatively equal
degrees with respect to the scale means.

3. A device of the character described, in-
cluding means having indicia thereon, point-
er means, reference means, other means to
move the pointer means, and the reference
means with respect to said indicia and in pre-
determined ratio for an initial setting of the
device, and actuating means operating the
pointer means independently of the refer-
ence means for indicating movement.

4. A device of the character described, in-
cluding circular, non-rotatable scale means,
a plurality of pointers, one of the pointers
making a complete rotation for a given move-

ment of the other pointer, reference mark.

‘means associated with the pointers and the
scale means, means to move the pointers and
the reference mark means in predetermined
ratio, for an initial setting of the device, and
actuating means to operate the pointers inde-
pendently of the reference mark means for
indicating movement with respect to said
scale means from the present position, said
actuating means being connected to the means
for moving the pointers and turning with
the latter in the setting of the device.

" B, A device of the character described, in-
cluding a circular, non-rotatable scale means,

. a pointer and a reference means movable in

60
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concentric relation with the scale means, ad-
justing means -to move the pointer and the
reference means with respect to said scale

means in predetermined ratio for an initial

setting of the device, and actuating means to
operate the pointer independently of the ref-

_erence means for indicating movement with

respect to said scale means from the preset
position, the actuating means being connect-
ed to the adjusting means to turn with the
pointer for the initial setting mentioned.
6. A device of the character described, in-
cluding a movable indicator having relative-

S

ly stationary scale means, a pointer, reference

means independernt of the pointer, and uni-
tary means to move the reference means into
any desired position with respect to the scale
means, and the pointer and indicator in co-
ordination with the reference means, said
unitary means including a rotatable member

of relatively large diameter disposed in prox-

imity to the scale means, said rotatibls mem-
ber being connected to the indicatorto move
the same, and means in proximity to the
front of the device for turning the rotatable
member.

7. A device of the character described, in-
cluding a rotatable indicator, the same hav-
ing relatively stationary scale means, a point-
er actuated by the indicator, reference means
movable along the scale, and co-ordinated
with the pointer, and adjusting means to

‘move the indicator, the pointer and the ref-

erence means in predetermined relation to
set the same with respect to the scale means,
said adjusting means including a rotatable
member of relatively large diameter in prox-
imity to the scale means, the rotatable mem-
ber being concentric with the indicator and
being connected thereto, the manual means in

" proximity to the front of the device for turn-

ing the rotatable means and hence the indi-
cator. '

8. A device of the character described, in-
cluding a rotatable indicator, the same hav-
ing relatively stationary scale means, a point-
er actuated by the indicator, reference means
movable along the scale, and co-ordinated
with the pointer, and adjusting means to
move the indicator, the pointer and the ref-
erence means in predetermined relation to
set the same with respect to the scale means,
said adjusting means including manually op-
erated means in proximity to the front of the
device, the indicator having means in com-
parative proximity to the manually operated
means and engaged thereby to rotate the in-
dicator.

9. A device of the character described, in-
cluding an indicator, scale means, pointer
means, reference means, and other means co-
acting with the pointer means, the indicator,
and the reference means to cause them to
move in predetermined ratio with respect to
the scale means. . N

10. A device of the character described, in-
cluding a movable indicator, relatively sta-
tionary scale means, pointer means therefor,
a relatively stationary reference mark, a ref-
erence scale means therefor, and means to
move the indicator, the pointer means and
the reference scale means with respect to the
relatively stationary scale means and the ref-
erence mark.

11. A device of the character described, in-
cluding a rotary indicator, a relatively sta-
tionary scale means, pointer means therefor
actuated by the indicator, a relatively sta-
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‘tiopary reference mark, a movable. reference
scale means thereof, and unitary setting

. means to move the indicator and the pointer
means with respect to the relatively station-
M ary scale means and simultaneously the refer-
ence acale means with respect to the reference
12, A device including an indicator, scale
means, : pointer means, a speed reduction

30 means operated by the indicator to actuate
the pointer means, reference means, and other’
means to simultaneously rotate the indicator,

pointer means and reference means with re-
spect to the scale means and with the pointer
18 means and reference means moving at-a dif-
. ferent rate than the indicator and in prede-

" termined relation to the scale means.
18. A device including an indicator, point-
er means operated thereby, a combined scale
29 and reference means, relatively movable with
respect to each other, and means to move
" the indicator and pointer means as a unit

with respect to the combined scale and ref-

erence means for setting the device, said

88 means changing the indication of the com-
"~ bined scale and reference means in synchro-
. nism with the indicator and pointer means.

a rotary pointer meafis therefor rotatablerel-
%0 atively to the indicator, a scale for the pointer
means, reference means and drive means in-
terconnecting the reference means and the
indicator and causing the former to rotate
at a different rate than the latter.

15. A device including an indicator, a
pointer movable by the indicator, a scale for
the pointer, a reference means, means for ro-
tating the indicator for setting with the
pointer and reference means moving simul-
40 taneously with the indicator, said means in-

terconnecting the indicator with the pointer

and reference means to cause the latter and

the pointer-to move angularly with respect

to the indicator to maintain the relation of
45 the indicator and the scale.

16. A device including an indicator ro-
tatable for setting the same, a spindle turned
by the indicator for normal indicating action,
a second spindle, a relatively stationary

50 mounting for the same, pointers for the
spindles, a relatively stationary dial, and
means interconnecting the spindles to cause
the first spindle to rotate the second spindle

_ in synchronism for setting and for normal
88 indicating action with respect to the dial.

17. A device including an indicator, con-
centric spindles turned thereby, pointers for
the spindles, scale means for the pointers,

‘a gear train interconnecting the spindles,
60 said gear train including end gears secured

. to the spindles, and relatively stationary
means independent of the indicator for
mounting the intermediate gears of the gear

~ train, said indicator being rotatable in set-

85 ting the device, whereby the pointers are

14. A device including a rotary indicator,

16,808

turned with respect to each other and in
predetermined relation to the scale means.

18. A device including an altitude indica-
tor scale means therefor, the indicator and
scale means being relatively rotatable, a
spirdle rotated back and forth by the indi-
cator according to variations in altitude, a
pinion on said spindle, a second spindle con-
centric with the first spindle for slow rota-
tion in synchronism therewith, a pointer and
& gear on the second spindle, pinion and
gear means interconnecting the first men-
tioned pinion and gear, and mounting
means supporting the pinion “and gear
means, said mounting and indicator being
relatively angularly movable. :

19. A device inc%udingvt’m altitude indi-
cator, scale means therefor, said-scale means
being relatively stationary, and said indi-
cator rotatable relative thereto for an initial
setting to a position to be maintained sta-
tionary during indicating action, a spindle
rotated to and fro by the indicator accord-
ing to changes in altitude and having an
otherwise permanent fixed relation to the
indicator, a pinion on said spindle, a second
spindle concentric with the first spindle for
slow rotation in synchronism therewith, a
pointer-and -a gear on the-second spindle,.
pinion and gear means interconnecting the
first mentioned pinion and gear, and rela-
tively stationary mounting means support-
ing the pinion and gear means.

29. A device including an indicator which -
is rotatable for setting, concentric spindles
one of which is rotated by the indicator in
setting and turned thereby for normal indi-
cating action, drive means interconnecting the
spindles to cause the other spindle to move in
synchronism with the first mentioned spindle
both in setting and in normal indicating ac-
tion, and indicating means for the spindles.

21. A device including an indicator which
is rotatable for setting, a spindle turned
thereby for indicating, a pointer on the spin-
dle, a stationary scale for the pointer, a sec-
ond pointer, a second spindle therefor, a
stationary scale therefor graduated for larger
values than the first scale, means independent
of the indicator for mounting the 'second
spindle, and means interconnecting the spin-
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dles for rotation in synchronism with respect -

to the scales during setting and during the
normal indicating operation of the device.
22. A device including an indicator which
is rotatable for setting, concentric spindles
one of which is rotated by the indicator in
setting and turned thereby for normal indi-
cating action, drive means interconnecting
the spindles to.cause the other spindle to
move in synchronism with the first mentioned
spindle both in setting and in normal indi-
cating action, pointer means for the spindles,
a scale means for the pointer means, reference
means, and actuating means separate of the
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drive means for rotating the reference means
together with the indicator in setting the
device. '

23. A device including an indicator rotat-
able for setting, a spindle moving with the
indicator in setting and turned by the same
with respect thereto for normal indicating
action, a second spindle, pointers for the
spindles, scale and reference means, and ac-
tuating means associated with the indicator,
the pointers, and the reference means to cause
them to move as a unit with respect to the
scale means in setting the device, said actu-
ating means being normally stationary dur-
ing indicating action and having a portion
to cause the first spindle to rotate the second
spindle in synchronisim at a different. rate
and in predetermined relation to the scale
means Tor the indicating action.

24, In an altimeter, the combination of an
indicator, a dial for the indicator, the latter
and the dial being relatively rotatable for
setting the device, a pointer turned by the
indicator in response to variations in altitude,
a second pointer, and means interconnecting
the pointers so that the second pointer moves
at a different rate than the first pointer, the
dial having scales for the respective pointers
calibrated according to the movements there-
of, said means including a member co-ordi-
nated with the indicator for relative angular
movement therebetween of the axis of the
member and the axis of the indicator when
the indicator and dial are relatively rotated,
whereby the pointers are caused to maintain
an accurate relation to the scales in setting
the device.

25. A device including an indicator, a plu-
rality of scales calibrated for different values,
pointers for the respective scales, the indica-
tor including means for moving the pointers
with respect to. each other; reference mark
means, said indicator, reference mark means,
and scales being normally relatively station-
ary, drive means to rotate as a unit the indi-
cator, the reference mark means and the
pointers with respect to the scales for set-
ting the device, and other means co-operat-
ing with the indicator means to cause the
pointers to move with respect to each other
according to the scales, as a result of the set-
ting action, with the indicator action being
independent of the setting action of said
drive means.

26. A device including a rotary indicator,
a dial spaced therefrom, pointer means for
the dial operated by the indicator, a reference
means, a plurality of concentric drive ele-
ments of relatively large diameter, one of
said elements being connected to the indica-
tor for rotating the same and the other be-
ing positioned between the indicator and dial
for mioving the reference means, and a single
actuating means for turning both elements in

7

ynchronism and in predetermined different
speed relation. B

27. A device including a rotary indicator,
a dial spaced therefrom, pointer means for
the dial operated by the indicator, a refer-
ence means, a plurality of concentric drive
elements of relatively large diameter, one of
said elements being connected to the indi-
cator for rotating the same and the other be-
ing positioned between the indicator and
dial for moving the reference means, and a
single actuating means for turning both ele-
ments in synchronism and in predetermined
speed relation, said actuating means includ-
ing a spindle having a member for turning
the element connected to the indicator, and
a speed rediction drive for the reference
means element -actuated by the spindle to
cause the reference means to move at a lower
speed than the indicator.

28. A device including an indicator ro-
tatable for setting a dial, a spindle operated
by the indicator, a second spindle concentric
with the first spindle, stationary means for
mounting the second spindle, a speed reduc-
tion drive interconnecting the spindles for
rotating the sec‘ohd;spiﬁﬂfe at a lower speed
than the first spindle, pointers for the
spindles, a reference means, and a concen-
tric member of relatively large diameter for
moving the reference means, said member
having a central opening receiving the said
speed reduction drive, and means for turning
the indicator and the member at different
speeds with respect to each other for sctting
the device with the reference means moving
at the speed of the second spindle.

29. A device including an altitude indi-
cator, pointers therefor having different de-
grees of movement relatively to each other

in setting the device and in normal indicating

action, a plurality of scales for the respec-
tive pointers, the indicator and one of the
scales being relatively rotatable in setting
the device, reference means rotatable accord-
ing to a desired positional relationship of the
pointers and the scales, and actuating means
to cause the relative positional relation of one
pointer with its individual scale to move an-
gularly to the relative-positional relation of

-the other pointer with its scale, said actu-

ating means causing the reference means to
move in synchronism ‘with the positional
,changes mentioned.

30. In an altitneter, the combination of an
indicator, pointers therefor having different
degrees of movement relatively to each other,
a - plurality of scales’ for the respective
pointers, the indicator and one of the scales
being relatively movable for setting the de-
vice, and means to cause the rate of move-
ment of one pointer with respect to its scale
to be uniformly different from the rate of
movement of the other pointer with respect
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to ity scale in setting and in normal indictting :

action. o . Lo :
. 81. A device including an indicator, scale
means therefor, a pointer operated by the

8 indicator, and a reference means, connecting

means for causing the pointer to move rela-

“tive to the indicator for normal indication

and for setting, actuating means independ-

ent of the connecting means to move the ref-
10 erence means relative to the indicator and
in synchronism to the pointer thereof, and
other means to cause the connecting and ac-
tuating means to move as & unit. - :
32. An altimeter including an indicator, a
18 plurality of scales of different values, in-
gividua pointer elements for the scales, ref-
erence means, said pointer elements being
. movable by the indicator relatively to the
reference means and in synchronized rela-
20 tion to their scales, and means for causing a
relative setting movement between the
scales and the pointer elements for setting
the altimeter with the reference means
caused to move relatively to each other by
28 the setting means and the pointer elements
adapted to have different relations to their
respective scales and reference means for
different indications of the altimeter.’

33. A device including an indicator, a plu-
rality of scales of different values, pointer
elements for the respective scales movable by
the indicator in- different degrees according
to the scales, the indicator and the scales be-
ing relatively movable to each other, and a
unitary means for causing a relative move-
ment between the pointer elements, and the
scales in different degrees according to the
respective scales, in setting the device.

34. An altimeter including an indicator, a
plurality of scales, pointer elements for the
respective scales, one of the pointer elements
being moved by the indicator in normal in-
dicating action, and means for causing a si-
multaneous relative movement between the
pointer elements and their respective scales,
including means for moving one of the scales,
whereby the altimeter is set. : :

35. A device including an indicator, a plu-
rality of scales, individual pointers for the
scales, drive means for interconnecting the
pointers and indicator to éause an indicating
movement in different degrees by the indi-
_cator of the pointers according to their scales,
and actuator means to cause a relative move-
ment between the pointers and scales for set-
ting the device, said actuator means being
functionally independent of the drive means
so that the indicating and setting actions can
occur simultaneously.

60 . 36. An altimeter including an indicator, a
plurality of scales, pointer elements for the

scales, reference means for the respective .

scales, and means for causing a relative move-
ment between the pointer elements, and the
65 scales, with the reference means moving in

co-ordination with the pomter elemen u, said

means. including drive means for intercon-
necting the pointers and indicator to move
the pointers in different degrees for indicat-
tpg, and other means to cause a relative set-
i
nlllg its scale different in degree from that for
the other pointer element and its scale, -
37. A device including an indicator, a plu-
rality of pointers, scales for the respective
pointers, reference means, and means for
causing a relative movement in different de-
grees, between the pointers and their corre-
sponciing scales and reference means, said
scales being so coordinated with the pointers
as to produce readings that increase or de-
crease in the same directions for one pointer
am% its scale as for the other pointer and its
scale. ' : »
38. An altimeter including an indieator, a
plurality of pointer elements movable rela-
tively to each other, scales for the respective
pointer elements movable relatively to each
other, said scales having indicia increasing in
opposite directions, and means to cause a rela-
tive movement between the pointer elements
and scales, said means causing a relative rate

movement between one pointer element .

™

of movement between one pointer element -

and its scale different from the relative rate
of movement of the other pointer element
and its scale.

39. An altimeter, including an indicator,
a plurality of pointer elements movable in
different degrees thereby, individual refer-
ence means for the pointer elements, actuator
members for the reference means, and a sin-
gle means in permanent connection with said

- actuator members for causing a setting move-

ment of both reference means in different de-
grees and retaining the reference means in set
position during the movement of the pointer
elements by the indicator.

40. A device inclnding an indicator, a plu-
rality of pointer elements, reference means
for the pointer elements, means interconnect-
ing the pointer elements and indicator to
cause a movement in different degrees of the

pointer elements, and means operative inde- -

pendently of the first means for causing a si-

“multaneous setting of both reference means

and a relative movement between the indica-
tor and one of the reference means. )
In testimony whereof I affix my signature.

. PAUL KOLLSMAN.
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