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To all whomv it may concern:

Be it known that I, CrarLEs K. SALISBURY,
a cltizen of the United States, residing in Lin-
coln township, in the county of Blackhawlk and
State of Iowa, have invented a new and use-
ful Adjustable Bolometer Detector for Elec-
tI‘OI’I]EtU'IletIC Waves, of which the following
1S 4 SpBCI cation.

My invention comprises two metallic plates.
each of which has a very sharp knife-edge
which crosses the knife-edge of the other.

- It also comprises means for very accurately
adjusting the knife-edges relative to each
other. |

The ob;jects of 11'137 inventionare to construct
a bolometer detector of great sensitiveness
and reliability that may be adjustable to any
desired sensitiveness and which may be read-
1ly rendered sensitive after the minute column
of metal has been accidentally destroyed by
an excessive discharge through

the same. 1
attain these Objects by the apparatus illus-
trated in the accompanying drawings, in
which—

Figure 1 1s a side elevation of the detector.
Fig. 2 1s a plan view of same. Fig. 8 shows
the stationary knife -edged detector - plate.
ifig. 4 shows the adjusting knife-edged de-
tector-plate. Fig. 5 is a diagrammatic draw-
ing showing electrical connectionsand circuits
of the detector when connected to vertical re-
celving-wire and translating device.

The standards « @, which are a portion of
the base 4, have therein screwed the thumb-
screws ¢ ¢, which may be rigidly locked in po-
sition by the lock-nuts d d. A lever 7 ispiv-
oted between the standards ¢ ¢ by means of
a pointed pivot ¢ on either side of lever £,
which engages with a centered depression in
end of thumb-sm ews ¢ ¢ and allows motion of
lever  in one plane only fsubst%ntmllv the
same arrangement as 1s used in pivoting the
Sendmn‘-kev of a telegraph instrument.

At one extremity of the lever 7 1s an open-
ing through which the threaded rod /4 passes.
This rod is enlarged at the lower end and is
securely pivoted to the base & by the pin <.
At the other end rod 4 is threaded and en-
gages with the thumb-nut 7.

Between the |

thumb-nut 7 and the lever 7 a ball-shaped
pilece 4 1s placed to permit variations in the
relative angular positions of lever ¥ and rod
i without interference. Between the base b
and the lever 7 a strong coiled spring # is
placed and tends to strongly force lever # from
the base /. At the opposite end of lever Fis
a longitudinal slit cut in end of lever and is
designed to hold a small piece of metal 7 or
other electrical conductive substance having
a very thin knife-edeoe facing outward. A
screw 2. passes through a hole in plate 7 and
forces the metal on either side of the slit
against the plate 7 and rigidly secures same
1n any desired position.

The column p is thoroughly insulated from
the base / by means of a rigid insulating-block
g and 1s rigidly secured to the base § by
means of the four secrews », which are thor-
oughly insulated from the base s by the insu-
lation s and the air-space, as shown in broken
section 1n Kig. 1. A shit 1s also cut in the
column » to admit the knife- edged detector-
plate 7. The thumb-scerew « passes through
the slot in detector-plate ¢, is screwed into the
column p,and rigidly secures the detector-
plate 7 In any desired positlon.

The connecting-wires @ and 2 are secured
by 1serting the end of each wire in a hole 1n
base 4 and in column p, respectively, and se-
curing same by means of the binding-serews
W 2.

The detector is preferably connected to the
vertical receiving-wire and the translatine de-
vice, as 18 shown in Fig. 5, in which the de-
tector 1s represented by B, the connecting-
wire « being joined to the vertical wire and
the wire » to earth.

The translating device D is preferably a
telephone-receiver, although a sensitive tele-
graphic relay may be used. The translating-
circult also includes the battery E, the in-
cluetive resistances I I, and the Varmble re-
sistance H.

The object of the variable resistance H is
to render it possible to vary the resistance of
the circuit to a certain extent independent of
the adjustment and resistance of the detector.

When using a telephone-receiver as a de-

5o

55

6o

75

30

QO

95




10

20

30

39

40

50

55

60

“volume of sound in the receiver.
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tector, a galvanometer in circuit will be of
service in adjusting the detector-contacts.

The method of adjusting the detector 1s as
tollows: The detector-plate . is first secured
so that the knife-edge of same is at right an-
oles with lever £ Lever f is now either
raised or lowered by means of thumb-nut 7
until the center of screw 2, which holds plate
m in position, is nearly opposite to the detec-
tor-plate z. The thumb-screw «isnow loosened
and detector - plate # swung outward until
knife-edge of same is in light contact with the
knife-edee of plate 7z, when plate ¢ is rigidly
secured by thumb-screw«. By screwing the
other end of lever # downward by means of
the thumb-nut 7 the edge of detector-plate
is slightly drawn away from the edge of de-
tector-plate # for the reason that the knife-
edoe of plate m forms the chord of an arc of
which the radiusisfrom the center of pivoted
bearings of lever 7 to contact edge of plate 7.
By loosening the screw 2 detector-plate
may be swung either backward or forward,
and thus vary the angular relations of knife-
edge of plate 7 and lever £, which makes 1t
possible to obtain any degree of sensitiveness
of adjustment by varying the length of chord
of the arc. |

By reason of the very high self-induction
of the cirenit in which the detector 1s 1in-
cluded when using a telephone-receiver the
contact edges of the two detector-plates are
invariably welded together whenthe same are
composed of metals capable of being welded.

I have noted that the welding or coherence
of the two contacts always takes place when
metal to metal is used as a detector. This
welding or coherence is absolutely necessary
for the practical operation of the detector;
but the area of the metal in contact and welded
together must be small enough to produce a
comparatively hich resistance at contact.

The detector-plates ¢ and 7 are preferably
made of metal, preferably of a metal having
a relatively high fusing-point and a high tem-
perature coeflicient.

I have found that two contacts of steel, or
one of steel and the other of iron, give very
certain results. Platinum also gives good re-
sults. '

1t will be noted that the detector-plate ¢ has
a lone slot through which thumb-screw
passes. This slot is to permit of sliding plate
¢t lengthwise, so that a sharp edge may be pre-
sented to the edge of plate 7 when any por-
tion of plate ¢ becomes dulled by continued
service.

The contact edee of plate ¢ and plate 7 1s
preferably surrounded by a drop of mineral
or vegetable oil, such as parafin or castor oil.
This oil prevents, to a certain extent, the
burninge away of the minute contact.

The use of oil at the contact gives greater
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an increase of sound in the receiver.

To obtain certainty of results, the frame
must be absolutely rigid and the points at
which lever 7 is pivoted to frame must be
solid. To thisend the screws ¢ ¢ must tightly
fit in standards @ @. The inner ends of screws
¢ ¢ may have for a portion of their length a

fine slit (not shown) through the center, which

will aid in securing rigidness.
The knife-edge of plates ¢ and 2 may be
sharpened by means of a hone, so as to pro-

duce a fine edge.

I do not wish to be limited to the exact
method of attaching the detector-plates to
the adjusting-lever, as the plate ¢ may be
placed in the lever 7 in the same plane as 1t
is shown in the column p in the drawings, the
plate 7 being placed in the column p 1n the
same plane as shown without modifying the
results.

The plate 22 may be so placed in the lever f
that the contact edoe of same would face out-
ward from side of lever instead of at the end,
as is shown in the drawings. The plate ¢
would in this case be so placed that coatact
edge of same and contact edge of plate
would be relatively the same, as 1s shown 1n
the drawings.

The sharpened edge of plates ¢ and 7 may
be curved, as shown by dotted lines of Fig. 4.

Having described my invention,what I claim
as new, and desire to secure by Letters Patent,
18— -

1. Ina detector for electromagnetic waves,
aneclectrically-conductive plate having a sharp-
ened edge thereon, said sharpened edge hav-
ing greater length than breadth, and a second
electrically-conductive plate, said sharpened
edoe of first said plate being placed in contact
with the second said plate.

9. In a detector for electromagnetic waves,
an electrically-conductiveplate having asharp-
ened edge thereon, and a second clectrically-
conductive plate also having a sharpened
edeoe thereon, the said sharpened edges of said
plates being placed substantially traverse with
each other and in contact.

3. In a detector of eleéctromagnetic waves
comprising two electrically-conductive plates
in restricted contact, and means for varying
said contact comprising an edge on one of said
plates, one of said plates being moved in a
direction which constitutes a small angular
variation with said edge on said conductive
plate.

4. In a detector of electromagnetic waves,
an electrically - conductive plate having an
edge thercon, a second conductive plate hav-
ing also an edge thereon, said edges on said
plates being substantially traverse with each
other and in contact, and means for varying
said contact by moving the first said plate
traversely with the edge of the second sald
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plate and in a direction which constitutes a
small angular variation with said edge of first
said plate. * |

5. In a detector of electromagnetic waves,
a base having a lever securely pivoted thereto,
said lever having means for holding an elec-

~trically-conductive plate having a sharpened
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edgoe thereon, a second conductive plate in
contact with said sharpened edge on first said
plate, and means for varying said contact by
adjusting position of said lever.

6. In a detector of electromagnetic waves,
a base having a lever securely pivoted thereto,
said lever having means for holding an elec-
trically-conductive plate having a sharpened
edge thereon, sald sharpened edge on said
plate being nearly parallel with the plane of
motion of sald lever, means for changing the
said sharpened edge relative to plane of mo-
tion of said lever, a second conductive plate
1n contact with said sharpened edge on first
sald plate, and means for varying said contact
by adjustably varying position of said lever.

7. In a detector of electromagnetic waves,
a base having a lever securely pivoted thereto,
sald lever having means for holding an elec-
trically-conductive plate having a sharpened
edge thereon, said sharpened edge on said
plate being nearly parallel with the plane of
motion of said lever, a second conductive
plate also having a sharpened edge, said sharp-
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ened edge of second said plate being substan-
tially traverse with the sharpened edge of
first said plate and in contact therewith, means
for varying said contact by adjustably vary-
ing position of said lever.

3. In a detector of electromagnetic waves
comprising two electrically-conductive plates
in restricted contact and means for varying
sald contact comprising a sharpened edge on
one of said plates, one of said plates being
moved in a direction which constitutes a small
angular variation with said edge on said con-
ductive plate.

9. In a detector of electromagnetic waves,
an electrically - conductive plate having a
sharpened edge thereon and a second con-
ductive plate having also a sharpened edge
thereon, said sharpened edges on said plates
being substantially traverse with each other
and 1n contact, means for varying said contact
by moving the first said plate in a direction
which constitutes a small angular variation
with said edge on first said plate.

In testimony whereot I have signed my name
to this specification in the presence of two sub-
scribing witnesses.

CHARLES K. SALISBURY.

Witnesses:
JounN C. Davis,
K. G. MEYERS.
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