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This invention relates to improvements in au-
tomatic indicating and recording apparatus and
more particularly to a novel construction of the
slide wire device used in recorders of the poten-
tiometer type.

Recorders of the type to which this invention
relates are useful in providing a measurement
and record of variable conditions such as, for
€xample, temperature, pressure, esc., which can
ke converted into electrical quantities. The in-
dication and recording of the instantaneous state
of the variable condition is accomplished by elec-
trical networks which are adapted to be unhal-
anced by a change in the condition to effect op-
eration of a suitable rebalancing means. sSuch
rebalancing operations Include the automatic
actuation of suitable power means for simultg-
neously moving an Inking pen over g constantly
movable, calibrated chart. In devices of this
type, the rebalancing of the electrical network
Is done by mesgns of 5 slide-wide potentiometer
comprising a helically wound resistance wire angd
a slider, the point of contact between the slider
ana the resistance wire being varied by an elec-

tric motor that is energized upon network un- <2

balance. Such potentiometer slide wires may
he either of the linear or circular type and the
presens invention is directed particularly to im-
provements in devices of the latter class.

In order to elimingte the necessity for supply- :

ing a special slide-wire device for each different
operating range of gz recorder and to make such
devices interchangeable among daifferent record-
€I's of the same range, it is essential that all such
devices include resistance wires having uniform
electrical resistance and equal angular lengths, I
accomplisn the former requirement by employ-
ing an adjusted shunt resistance across each re-
sistance wire and T accomplish the latter reguire-
ment by means of 4 simple construction whereby
the effective, arcuate extent of the resistance
wire is disassociated from the mechanical means
by which the wire is fastened to the supporting
member.

An object of this invention is the provision
of slide wire device for recorders wherein the
helical resistance wires of a plurality of such as-
seimblies will have uniform electrical resistance
and angular length.

a clide wire assembly for recorders comprising g
circular support of Insulating material, a helical
resistance wire dismosed along the periphery of
the suvport, fastenine means securing the wire
In fixed position relative to the support, contact
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terminals disposed hetween the wire and the sup-
port and electrically connected to the wire at
predetermined points and an adjusting resistor
carried by the said support and connected to the
sald terminals, said resistor being adjusted to
bring the overall resistance of the helical wire
and resistor to g predetermined chmic value.
An object of this invention is the provision of
a slide wire assembly for potentiometric recorders

comprising a ring member of insulating material,

& pair of helical resistance wires wound on and
msulated from individual core wires disposed in
spaced relation along the periphery of the ring
member, means fastening the ends of the core
wires to the ring member ; contact terminals dis-
posed between the helical wires ang the periph-
eral surface of the ring member, said terminals
being connected to the helical wires at predeter-

mined points, and an adjusting resistor caryried
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by the ring member and connected to two ter-
minals that are connected to 5 single helical wire,
sald resistor being adjusted to bring the overzll
ohmic resistance of the resistor and the asso-
ciated helical wire to g predetermined value,

These and other objects and advantages will
cecome apparent from the following description
wnen taken with the accompanying drawings
illustrating the invention. The drawings are for
purposes of illustration and are not t5 he con-
strued as defining the SCope or Ilimits of the
invention, reference being had for the latter
purpose to the appended claims.

In the drawings wherein like reference char-
acters denote like parts in the several views:

Figure 1 is a front view of g slide wire deviece
made in accordance with this invention;

¥igure 2 is a side view of the device:

Fisure 3 is g fragmentary top view of :he
device and drawn to an enlarged scale for pur-
10oses of clarity;

Figure 4 is an isometric view of a. contact ter-
minal in the form of a thin copyper ribbon: and

Figure 5 is a sectionzl view taken slong the
line A—A of Figsure 3.

The supporting member of my slide wire device
comprises a unitary ring member R, made of g
sultable plastic, and including the flange {9 and
the radially-extending skirt | [, the latter inelyd-
ing a plurality of holes (2 for the accommodation
0 suitable screws by which the device can he
fastened within a recorder. The peripheral sur-
face of the flange 0 includes ssmi-circular
grooves within which the heliea] resistance wires
3, 14 are disposed. Each resistance wire ig
wound on individual cores that consist of relg-
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tively-heavy, solid wires {3’, 18/, said core wires
being covered by a suitable insulating compound
in accordance with conventicnal practice in this

art. Those skilled in this art wiil understand.
that the resistance wire also is covered with a.

suitable insulation coating and that such wire 1s.
passed through g suitable cement as the wire is
wound on the core wire. When hardened, the
cement serves to retain the convolutions of the
resistance wire in proper fixed position relative:
to the core wire. After the core wires ale dis-
posed within the grooves of the ring member and
the ends thereof are secured in posiuion, a suli-

10

able solvent is employed to remove the cement

and the insulation from the exposed nortions of
the resistance wire whereby electrical contact can
be established between the two helical regsistance
wires i3, {8 by a contact slider rotatable aboud
an axis coinciding with that of the insulator
ring membper. . :
- The upper portion of the insulator ring mem-
ber R is provided with a recess {§ 10 accomino-
date the overlapped ends of eaci COre wire and
the skirt {1 includes a cut-out portlon 18 (0 ac-
- commodate a reciangular plate & extending
laterally across the flange. Each end of the core
wires 13/, 14’ is formed into a supctantially-
closed evelet and the screws {8, 29 passing
throuch the alined eyelets and through radisl
clearance holes in the flange 12 are threaded into
quitable holes provided in the plate t8. It will

be apparent the screws {9, 2§ will pull the core

wires downwardly relative to the edoes of the
recess 15 thereby drawine the helical wires tight-
1y into the grooves in the ilange 1§ resu ting in
a, firm anchorage of the wires wilh respect 1o the
insulator ring memioer. | |
Contact must be made with the helical resist-
ance wires 13, {4
electrical circuit. I do this by novel means which
serve, at the same time, to establish the precise
effective angular length of each such resistance
wire. Four contact terminals 22, (see Figure 4)
consisting of copper ribbon about .010’’ thick,
are inserted under the helical resistance wires
hefore the fastening screws {8, 28 are fully tight-
ened in vosition. As shown in Figure 3, these
terminals are disposed transversely with respect
to the flange 18, of the ring member, and, there-
fore, each terminal spans the groove within which.
the helical resistance wires are to be located.
The terminals associated with each of the re-
sistance wires are positioned ai precise pOINtS
on the fiange surface by alining the side edges of
the terminals with reference lines, such lines be-
ing applied to the flange surface by employing &
suitable fixture whereby each associated pair o:
lines will define an exact angle, say 3371 de-
orees, measured along the peripheral surface of
the flange. The fastening screws 195 and 28 are
then serewed tightly into the threaded holes In
the lower plate 18§ thereby drawing the helical
wires 13, {4 into the grooves. Since the contact
teyminals 22 are made of a thin, soit metal they
conform to the shape of the grooves, as SNowWn
in Figure 5. When so pressure-deformed the
terminals are secured firmly in position by the
radial pressure of tie helieal wire. A drop of
soldering flux is then placed on each terminal at
the point of contact between the terminal and
" the convolutions of the heiical resistance wire
and solder applied thereto by means of a solder-
ing iron. The solder adheres effectively to the
contact terminal and the overlying convolutions
of the helical slide wire, as shown by the solid

in order to connect them 1o an.
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' plack spots in Figures 3

4
and 5. It is here pointed
out that when the soldering coperation is done

with reasonable care the solder does not overflow

the edges of the contact terminal and there will
be no solder on the upper surface of the helical
wire. The latter consideration is important as
the conventional brush contact, which slides over
the exposed surfaces of the helical resistance
wires, can move over the soldered regions of the
wires without becoming sineared with SOLt solder
which often causes operating irregularities in
the electrical network. Inasmuch as the individ-
ual contact terminals have been posibioned at
precise points along the peripheral surface of
the insulator ring member and since the elec-
trical contact between the helical resisiance wire
and the associated terminal can readily be €s-
tablished within the limit of 1 convolution, It
will be clear each helical resistance wire 1s set 1o
s precise, effective, angular length and such seb-
tine of the angular length is disassociated from
the mechanical means by which the wires ar
fastened to the ring member. |

The above-described procedure for establish-
ing the precise angular position of the contact
terminals, and the precise angular lengih ol each
resistance wire, is satisfactory when the grooves
in the surface of the supporting flange are semi-
circular and have a radius substantially equal 10
that of the helically-wound resistance wire.
However, the invention is not limited to such
specific arrangement. When the grooves are
other than semi-circular as, for example, rec-
tancular, the contact iterminals can be pre-
formed to the curvature of the resistance wire
and cemented to either the flange suriace or to
the groove bottom to prevent displacement there-
of as the fastening screws {8 and 28 are tightened
into position.

As shown in Figure 3, the flange 1§, of the

ring membeyr, is provided with four holes 23 each

positioned adjacent to one of the contact termi-
nals 22 and through which connection leads can
be brought to the contact terminals. Tudividual
connection leads 24, 25, having ends soidered to
the contact terminals 22 that are associated with
the helical slide wire 18, pass through the asso-
ciated holes 22 and are connected to ine end
terminals of a resistance spool 28, (see Figure 1)
that is secured by the screw 25 to the skirt il of
the ring member. The spool resistance, there-
fore, is connected directiy across the eiiective
ends of the slide wire {3 and its olumic value 1S
pre-adjusted to bring the overail resistance of
the spool and wire 1o & predetermined value. In
accordance with conventional practice, the ei-
fective ends of the other slide wire 14 may he -
connected together by suitable iead wires Sol-
dered to the associated contact terminals and
joined to a common lead wire 27 that is soldered
to the terminal 28, the latter being secured 1o

the skirt of the ring member by a screw, as SNowil.

- It will now be apparent slide wire devices made
as herein described will have uniiorm elecirical
resistance and angular lengths thereby making
such devices interchangeable among different
records which feature greatly facilitates the
manufacture of recorders and their maintenance

and repair in the field. |

Having now described my invention in detail
in accordance with the patent statutes what I
desire to protect by Letters Patent is set forth in
the following claims. |

T claim: - -

1. In a slide wire device for recorders the com-
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bination of g ring member of insulating material
having g pair of paralle] grooves and a radial re-
Cess Tormed in the peripherai surrace; a pair of
helical resistance wires wound on individual cores
and partially disposed within sald grooves, said
wires being insulated from the cores and each
core having ends formed in loops disposed within
the recess; fastening means securing the core
loops to the ring member in overlapping relation:
fiexinle contact terminals clamped between the
resistance wires and the ring member, said termi-
nals inciuding central portions conforming in
contour to that of the helical wires and said ter-
minals being connected to the resistance wires
at precise points spaced apart a predetermined
number of angtilar degrees ; and an adjusting
resistor carrier by the ring member, said resistor
having ends connected to the contact terminals
associated with one of the resistance wires.

2. The invention as recited in clalm 1, where-
In the ring member includes an integrai, radially-
extending skirt and the said adjusting resistor
comprises a wire-wound spool secured to the said
skirt.

3. In & slide wire device for recorders the com-
bination of an insulator ring member consisting
of a flange seetion and an Inwardly-directed
skirt section, said lange section having g
radially-directed recess and 2, pair of semicircy-
lar grooves in the outer peripheral
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6 . |
palr of resistance wires helically wound on in-
dividual core wires and partially disposed within
sald grooves, said core wires being insulated from
sald resistance wires , eye-loops formed on the
ends of each core wire and disposed in overlap-
ping relation within the saigd recess; fastening
SCrews passing through the eye loops of each core
wire and through radial holes in the flange sec-
tion into threaded engagement with a nut dis-
bosed against the inner surface of the flange sec-
tion, said fastening screws drawing the resist-
ance wires tightly within the grooves; individual
contact terminals disposed within the grooves and
solder-connected to the resistance wires at pre-
cise points spaced apart a predetermined num-
ber of angular degrees , an adjusting resistance
spool carried by the said skirt section , and g, pair
of connecting leads passing through radial holes
in the flange section, said leads being connected
between the ends of the resistance spool and the
contact terminalg associated with one of the heli-
cal resistance wires.
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