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| UNITED STATES PATENT OFFICKE.

JOHN L. ZANDER, OF IRVINGTON, NEW JERSEY.

ELECTRICAL BRECORDING APPARATUS OR INDICATOR.

To all whom it may concern:

Be it known that ‘I, Joux L. Zaxner, a
citizen of the United States, residing at
Irvington, in the county of Essex and State
of New Jersey, have, invented certain new
and useful Improvements in Electrical Re-
cording Apparatus or Indicators; and I do
hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art
to which it appertains to make and use the
same, reference being had to the accompany-
ing drawings, and to characters of reference
marked thereon, which form a part of this
specification. .

The present invention has veference, gen-
erally, to lmprovements in electrical record-
ing apparatus or indicators; and, this in-
vention relates, more particularly, to a novel
and simply constructed device or apparatus
which is especially adapted for indicating
the degrees of temperature.

This invention has for its principal object
to provide a novel and simply constructed
apparatus of the general character herein-
after more particularly set forth; and,
furthermere, to provide a sensitive and effi-
cient electrical recording device. .

The invention -has for its further object
to provide an electrical recording or indi-
cating apparatus, the magnet of which con-
sists of two main members of most peculiar
shape, the two members being bent in the
forms of ovoids, and one member being av-
ranged within the other member, both of
said ovoid-shaped members being formed

with corresponding open spaces or gaps,

across which extends a piece of soft mag-
netic iron, secured at one end to the two
ovoid-shaped members, and the other end of
said piece of soft magnetic iron extending
between the other ends of the said ovold-
shaped members, but without contacting
therewith, and upon which is movably dis-
posed, the electro-magnetic coil, said coil
moving also between the free end-portions
of the said ovoid-shaped membels, so that
the coil is surrounded on all of its sides and
is therefore subjected on all of its sides to
the influence of the magnet.

This invention has for its further” object
to provide in conuection with a magnet of
the character herein-above sltated, and more
particularly described in {he following
specification, a compensating device which
short-cireuits the magnet, and which is easily

Specification of Letters Patent.
Application filed May 27, 1911,

Patented J uly 2,1912.
Serial No. 629,931,

affected in a rise in temperature, the rise in
temiperanture also increasing {he resistance of
the coil, as the said compensating device
creeps closer toward the field or the pole-
ends of the magnet-members, so that a con-
stant or uniform condition of the coil will
be maintained.

Other objects of this invention not at this
time more particularly enumerated will be
clearly understood from the following de-
tailed description of the present invention.

With the various objects in view, the said
invention censists, primarily, in the novel
clectrical recording or indicating apparatus
hereinafter set forth; and, the invention
consists, furthermote, in the novel arrange-
ments and combinations of the various de-
vices and parts, as well as in the details of
the construction of the same, all of vwhich
will be more fully described in the following
specification, and then finally embodied in

the clauses of the claim which are appended-
to and which form an essential part of this

specification. .
The invention is clearly illustrated in the
accompanying drawings, in which :—

Tigure 1 is a top or plan view of a port--

able electrical heat-measuring or indicating
device made according to and embodying
the principles of the present invention; and
Fig. 2 is a horizontal sectional representa-
tion of the casing of the device, showing also
in plan or top view the mechanism arranged
within said casing. Tig. 3 is a longitudinal
vertical view of the device, taken centrally
through Fig. 2, but made on an enlarged
scale, with the upper part of the inclosing
casing omitted from said view. Fig. 4 is a
botiom view of the mechanism, removed
from the base-plate of the casing; Fig. 5 is
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a detail vertical section, said section being’ .

taken on line 5—5 in Fig. 3, looking in the
direction of the arvow z; and Fig. 6 is a
side elevation of Fig. 2, showing the magnetl
of the device, and the base-plate upon which
the said magnet is mounted.

Similar characters of reference are em-,

ployed i all of the abouve deseribed views,
to mdicate corresponding parts.

Referring now to the several figures of
the drawings, the reference-character 1 in-

dicatles a suitable'base which may be of any’

marginal conficuration and may be provided
at suitable points near s marginal cedge
with upwardly extending cars or lugs 2
which are formed with screw-threaded
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heles. Suitably arranged upon the said base
is an incloging casing 3, the sides of which
register with said ears or lugs, in the man-
ner illustrated in Fig. 2 of the drawings,
and the said casing being suitably secured
in place by means of screws 4. Suitably
mouated upon said base 1, by means of its
feet 6, is a supporting plate 5, said plate ex-

_tending in a forward direction toward the
=

front edge of the base, and being prefer-
ably of the marginal configuration shown
more particularly in Fig. 4 of the drawings.
Resting upon the upper surface of said plate
5, and suitably secured in position there-
¢n, are a pair of ovold-shaped members or
elements 7 and 8, the member 7 being
smaller than the member 8, so that the mem-
ber 7 is surrounded by the member 8§, and
said members 7 and 8 being separated by a
suitable space 9 between them. The said
members 7 and. 8 are also preferably con-
nected by means of brass plates 10 which
are secured in place by means of screws 11.
Suitably secuved upon said brass-plates, by
means of said screws 11, are brackets 12
upon which is mounted a suitable plate 13
which is provided upon its face with a scdle,
as 14, or other suitable divisions or gradus-
tions, as clearly indicated in Fig. 1 of the
drawings, said scale being disposed be-
neath o suitable reading-opening, as 15,
with which the casing 8 1s provided. The
sald inner and smaller magnet-member 7
has an open space or gap 16 between its end-
portions; and, in & like manuer, the outer
and larger magnet-member 8 is-also pro-
vided with an open space or gap 16”: '
The end-portions 17 and 18 of the respec-
tive ovoid-magnet-members or elements 7
and 8 practically form the one pole-piece of
the magnet. A curved plate or element, as
19, of soft iron, forms the other pole-piece
of the magnet, the said plate or element 19
being suitably arranged and secured be-
tween the ends 20 and 21 of the respective
ovold magnet-inembers or elements 7 and 8

“by means of a screw 22, or other suitable

fastening means. The said curved plate or
element 19, as will be seen from an inspec-

tion of Figs. 2 and 4, extends across the

open space or gap between the respective

end-portions of the said magnet-members or

elements 7 and 8, and for some distance into
the space 9 formed between the said ovoid-
magnet-members or elements, substantially
ag shown. As will be understood, this
curved portion of the plate or element 19
which i1s arranged in the space 9 between
said members 7 and 8 provides the other
pole-piece of the magnet, which is encircled
by and upon which is movably arranged the
energizing coil to be presently more fully
described. -

Suitably arranged in that portion of the
plate 4, ut a point back of the end-portion

‘screw 23,
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17 of the inner and smaller ovoid-shaped
magnel-member 7 is an upwardly preject-
ing adjusting screw 23. Connected with the
said plate 5, in any switable manner, is a
post 24 which is provided with an arm 25
extending horizontally from said post 94,
said arm 25 being provided with 'a down-
wardly extending adjusting screw 26, which
is in alinement. with the said adjusting
The said screws 23 4ud 26 are
provided in their free end-portions with
suitably formed seats 27 and 28, respec-

tively, in which are oscillatorily arranged .

the correspondingly pointed end-portions of
a spindle 29, Suitably mounted and secured
upen said spindle are a pair of collars or
sleeves 30 and 31 by means of which is se-
cured to said spindle a rod 32, said rod. ex-
tending downwardly and forwardly, as at
33, and carrying at its free end-portion the
spool of the previously mentioned energiz-
ing coil, indicated by the reference-charac-
ter 34. 'The said spindle 29 carries another
pair of collars or sleeves 85 and 36 by means
of which is secured to said spindle a for-
wardly extending rod 87 which is secured
at its free end-portion to the spool of said
energizing coil 34, the portion 83 of the rod
32 being arranged beneath the said mag-
neft-member 7, and the rod 37 being ar-
ranged above said magnet-member 7, sub-
stantially in the manner shown. Secured
upon said spindle 29, between a pair of
collars or sleeves 38 and 39, and suitably
insulated from said spindle and said collars
or sleeves, is a spiral spring 40." A second
spiral spring 41 is secured upon said spindle
29 between a pair. of collars or sleeves 42
and 43, said spring 41 being also suitably
insulated from said collars or sleeves and
the said spindle. The reference-characters
44 and 45 indicate another pair of collars or
sleeves, by means of which is also secured
upon said spindle-29 the eye-portion 46 of
an index-hand 47, the indicating end-por-
tion 48 of which terminates above and moves
over the previously mentioned scale or
graduations 14. Screwed upon the upper
end-portion of the adjusting screw 26 is a
binding nut, as 49, which movably secures
a contact-arm 50 upon the said arm 25 of
the post-24, the said contact-arm 50 having

fastened "upon one of its end-portion, by

means of a serew 51, a block 52 of insulating
material, to which are secured the leading-
in wires 53 and 54, which are thereby suit-
ably insulated from each other by means of
sald block. The end-portion- 55 of the wire
53 is flexibly connected with the outer end
of the spiral spring 40, and similarly con-
neeted with the oufér end of the other
spring 41 is the end-portion 56 of the other
wire 54, Leading from the inner end-por-
tions -of sald springs 40 and 41 ave the ter-
minal wires 57 and 58, which are double-

7o

80

85

90.

.100.

105

110

115

120

125

130



10

15

20

1,081,408

Wound around the previously mentioned rod
37, and are then connected with the termi-
nals of the coil 34, so as to complete an cice-
trical circuit, as will be clearly understood
from an 111speLu0n of the several figures of
the drawings.

“"The hereinbefore mentioned compensat-
ing device, as will be seen from an inspec-
tion of Figs. 2,4 and 5 of the drawings, con-
sists essentially of a bar 59 of non-magnetic,
but readily expansible metal, said bar being
preferably serpentine-shape as shown, and
being forined at one end with an eye 60 and
a screw 61 by means of which it is fastened
to the under side of the outer magnet-mem-
ber or element 8. A portion of said serpen-
tine bar extends across the gap formed be-
tween the end-portions of the respective
magnet-members or elements 7 and 8, and
upon its free end-portion the said serpen-
tine-bar is connected to a block or plate
62 of good magnetic material, the said block
or plate bemﬂ located du‘ectly beneath the
end-portion of the outer maguet-member or
element 8, and in close pro*mmty to the
energizing coil, when the latter stands in its
normal initial position, indicated in said
Fig. 4 of the drawings. The operation of
this compensating device is self-evident; as
the outside or air temperature rises the bar 5%
as it expunds, causes the bloek or plate 62 to
creep closer to the pole-picces or the mag-
netie field, this increasing the active mag-
netic lines of force with reference to the
coil, whereby the increase in resistance i
coutteracted by the higher magnetic density,

- with the same uniform u\sult, as if the ot
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side or alr-temperature were constant. Tn
Like wmanner, as the temperature decreases,
the block or plate 62 moves farther away
from the magnetic field and the coil, so that
the opposite effect takes place. For betler
results, it 1s desirable to make the serpen-
tine bar 59 of two melals, arranged side by
side and having different degrees of expan-
stou, as steel and brass, or other metals suit-
able for the purposes.

The workings and operations of the sev-

al parvts of the apparatus will be clearly
mw]ontnod from the foregoing deseription
and from an ingpection of the several figures
of the drawings, and need, thorefmv not
be further deseribed at this time.

Iam aware that changes may be made in
the general arvangements and combinations
of the varions devices and parls, as well as
in the details of the construetion of the same,
without departing from the scope of the
present invention as set forth in the fore-
going specifieation, and as defined in the
clauses of the claim which are appended
thereto. Hence, T-do not limit my present
invention to the exact arrangements and
combinutions of the devices and parts-as
deseribed in the snid specification, nor do T

8

confine myself to the exact details of the
construction of the said parts as illustrated
in the accompanying drawings.

I claim -

. An_electrical measuring _instrument
c“OlIl})l‘lSlnﬂ' a movable coil and a pair of
raagnet-members, one of said members being
surrounted by the other member, said mem-

70

bers being pmvnled with a gap between

their uspoctn ¢ end-portions, and said mem-
bers being separated at one of their end-por-
tions 50 as to provide a space between them,
and a pole-piece connccted with one set of
end-portions of the said magnet-members
and extending across said gap and into the
space between the other set of end- -portions
of the said magnet-members.

2. An electrical me asuring instrument
comprising n movable coil and a pair of
ovoid-shaped magnet-members, one of said
members being surrounded by the other
member, said membersbeing provided with a
gap between their respective end-portions,

and said members being separated at one of

their end-portions so as to provide a space
between them, and a curved pole-piece con-
necied with one set of end-portions -of the
said magnet-members and extending across
said gap and into the space between the
other set of end-portions of the said magnet-
menibers.

3. An  electrical measuring instrument

comprising a paiv of magnet-members, one
said members being surrounded. by the .

of
other meniber, said niembers being provided
with a gap Detween their respective end-
portions, and said members being separated
at one of their cud-portions so as to provide
a gpace between them, and a pele-picee con-
neeted with one set of end-portions of the
said magnet-members and extending across
suid gap and into the space between the
other set of end-portions of the said magnet-
members, a wire-wound coil encireling said
pole-picce and movably arranged thereon, a
spindle, springs commected w ith said spindle,
electric civenit-wires conneeted with said
spring, and an index-hand nmnntod upon
suid .spmdlv

4. An eleclrieal measuring mstrumcnt
comprising a pair of ovoid-shaped-magnet-
mewmbers, one of caid members being sur-
rounded by the other member, said members
being provided willva gap hetween their re-
spective end-portions, and sajd members be-
ing separated at one of their end-portions
80 as to previde a xpace hetween them, and
a curved pole-piece conneeted with one set
of end-portions of the said magnei-members
and extending across said gap  and into the
space Detween the other set of end-portions
of the said magnet-members, a_wire-wound
coil enciveling “said curved pole piece and
movably arranged thereon, a sgpindle,
springs connected with said spindle, electric
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circuit-wirves connected with said springs,

and an index-hand mounted upon said
spindie, . :
5. An electrical measurify instrument

comprising a pair of ovoid-shaped magnet-
members, one of sald members being sur-
rounded by the other member, said members
being provided with & gap betwseen their re-
spective end-portions, and said members be-
ing separated st one of their-end-portions
so, as to provide a space between them, and
a pole-piece copnected with one set of’ end-
portions of the said magnet-members and
extending across said gap and into the space
between the other set of end-portions of the
said magnet-members, a wire-wound coil
encircling said pole-piece and movably ar-
ranged thereon, a spindle, springs connected
with said spindle, electric ciremit-wives con-
nected with said spring, and an index-hand
mounted upon said spindle, an expansible
compensating device extending from said
magnet-members and across the gap of said
members, and & block of magnetic metal
connected with said device, said block being
located in close proximity to the said coil,
substantially as and for the purposes set
forth. _ ‘ "

6. An electrical measuring instrument
comprising & pair of evoid-shaped magnet-
members, one of sald members being sur-
rounded by the other member; said members
being provided with a gap between their re-
spective end-portions, and said members be-
ing separated at one of their end:portions
s¢ as fo provide a space between them, and
a curved pole-piece connected with one set
of end-portions of the said magnet-members
and extending across said gap and into the
space between the other set of end-portions
of the said magnet-members, a wire-wound
coil encircling said curved pole-piece and
movably arranged thereon, a spindle,
springs connected with said spindle, electric
circuit-wires connected with said springs,
and an index-hand mounted upon_ said
spindle, an expansible compensating device
extending from sald magnet-members and

eross the gap of said members, and a block
of magnetiec metal connected with said de-
vice, said block being located in close prox-
imity to the said coil, substantially as and
for the purposes set forth.

7. An electrical messuring insttument

comprising a base-plate, o supporting plate .
mounted upon said base-plate, an adjusta-

ble bearing-screw at the forwdrd end-por-
tion of said supporting plate, a post extend-
ing upwardly from said plate, an arm ex-
tending from said post, an adjustable bear-

1,081,408
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ing serew connected with said arm, o spin-

dle. monnted hetween sald bearing-serews, a
pair of ovoid-shaped magnet-members upon
said supporting plate, one of said members
being surrounded by the other member, said
members being provided with 2 gap between
their respective end-portions, and said mem-
‘bers being separated at one of their end-
portions so as to provide a space between
them, a curved pole-piece -connected with
one set of end-portions of the said magnsi-
members and extending across said gap and
into the space between the other set of end-
portions of the said magnet-raembers, spi-
ral springs upon said spindle, elsctric cir-
cuit-wires connected with said springs, an
index-hand mounted upon said spindle, and
a wire-wound coll in dircuit with said
springs, substantielly as and for the pur-
" poses set forth,

8. An elecirical messuring instrument
comprising a base-plate, a supporting plate
mounted upon said base-plate, an adjust-
able bearing-screw at the forward end-por-
tion of said supperting plate, a post extend-
ing upwardly from said plate, an arm ex-
tending from said post, an adjustable bear-
ing screw connected with said arm, a spin-
dle mounted belween said bearing-screws,
pair of ovoid-shaped magnet-members upon
said supporting plate, gne of said members
being surronsded by the other member, said
members being provided with a gap between
their respective end-portions, and said mem-
bers being separated at one of their end-
portions so as to provide a space between
them, a. curved pole-piece connected with
one set of end-portions of the said magnet-
members and extending across said gap and
into the space between the other set of end-
portions of the said magnet-members, spiral
springs upon said spindle, electric cireuit-
wires connected with said springs, an index-
hand mounted upon said spindle, and a
wire-wound eoil in civeuit with said springs,
an expansible compensating device extend-

 ing from said magnet-members and across
the gap of said members, and a_block of
magnetic metal connected with said device,
said block being located in close proximity
to said cofl, substantially as and for the pur-
poses seb forth. .7 ‘

Tn testimony, that I claim the invention
set forth above I have hereunto set my hand
this 23rd day of May 1911

JOYTIN L. ZANDER.

Witnesses:
Frepi. . FRAENTZEL,

Frepx. 1. W. FragNTZEL.
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