IN THE LABORATORY

Adaptation of Selsyn Transmitters for
Obtaining Isometric Myographs on
the Cathode-Ray Oscilloscope

ROBERT L. BOWMAN
New York University College of Medicine

A method by which inexpensive, readily available,
400-cycle, selsyn transmitters may be used for obtaining
‘mechanical myographs on the cathode-ray oscilloscope
is as follows:

The rotor leads of a small indicator-type selsyn
transmitter are connected to any convenient source of
audiofrequency alternating current, which need be only
a moderately good sine wave with an output of 10-30 v
and capable of working into the low impedance of the
rotor winding. A few watts of power is ample. Any
pair of the three stator leads is then connected through
the amplifier of a conventional cathode-ray oscilloscope.
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Wiring diagram: R—rotor winding,
one lead left unattached. (b)

Fic. 1. (a)
S—stator windings;
Selsyn pick-up unit showing the added lever, cylindrical
case, and torsion spring. The knurled screw is used
for adjusting the zero load output level.

The pattern is observed on the oscilloscope and the
rotor turned until minimum output is obtained. The
gain of the oscilloscope can now be turned up without
appreciably increasing the output. At this point it is
noted that a minute amount of rotation of the shaft
produces a marked increase in output. The use of a
condenser of suitable size (0.25 mf for 2,000 eps or 1 mf
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for 1,000 eps) (Fig. la) will greatly improve the
sensitivity and linearity of the rotation to output
changes.

A unit wired as described was arranged with a short
lever attached to the front shaft and with a short
length of spring steel rod attached axially to the rear
shaft and fixed at the other end to the case of the
instrument (Fig. 1b). With the spring in place, a
small load applied to the lever produces torsional strain
on the spring, and ‘the electrical unbalance appears as
a departure from the zero level. The unit deseribed
used the long limb of an Allen-head setserew wrench
that measured 0.078” across the flats. With this type

‘of spring and an input voltage of 30 at 2,000 cps, a

torque of 125 gram-centimeters produced a 0.13-v change.
This torque produced 7 min of angular rotation of the
shaft or .001” displacement of a lever 3” long. Loads
up to 3 kg were tolerated by the shaft and lever system
used. This unit was found to have adequate sensitivity
and frequency response for the isometric recording of the
time tension course of muscle responses to single shocks.
Linearity of forece and displacement to output was
within 29 over wide ranges.

F1¢. 2. (a) Isometric twitch responses of rat
gastrocnemius muscle-nerve preparation to single and
dual shocks. Stimuli at 1-sec intervals. Slow-moving
film record with oscilloscope sweep off. Oscilloscope
grid lines divide the pattern for easy measurement.
(b) Twitch response of human hypothenar muscles to
two stimuli delivered percutaneously to the ulnar nerve.
Single sweep photographed on stationary film. (e)
Slow-moving film record of sudden release of 2-kg
load to show rapidity of response and damping. All
curves taken with exciting oscillator at 500 cps.

The oscilloscope pattern observed is that of an ampli-
tude-modulated audiofrequency signal (Fig. 2a). The
outline of one-half of the modulation envelope is the
conventional myograph curve, but the double curve is
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advantageous in making accurate measurements. Since
the amplitude of the audiofrequency signal is changed
by the deflecting force, the base line reflects changes in
the signal source and the position of the rotor. Direct-
current amplification is not required to obtain static
load charaecteristics and calibration ean be easily ob-
tained by the use of laboratory weights hung on the
lever arm.

The frequency of the oscillator used to power the
selsyn can be used as a time signal when it is set so
that the individual peaks are visibly separated by the
sweep speed (Fig. 2b). This is particularly advanta-
geous when using cathode-ray technique, since it elimin-
ates the requirement of additional timing systems. The
natural frequency response of the device described was
determined to be 600 cps with excellent damping (Fig.
2¢). Higher frequency response can be obtained by
sacrificing sensitivity by the use of a stiffer spring and
vice versa. The unit described has a shaft 0.125” in
diameter and is not adapted to more than a few kilograms
of load. Larger units, such as the type GE 2J1Gl,
have been tested and are capable of withstanding higher
loads. The size 5 selsyn, also readily available from
Army surplus equipment dealers, has a 5/16” shaft and
is adapted to loads encountered in myographic observa-
tions on man.

Effect of Calcium Chloride on the
Preparation of Extracts of
H. pertussis*

JEAN I. BURRELL, K. C. RoBBINS, and Louls PILLEMER

Institute of Pathology,
Western Reserve University

It is well known that mucin-like substances interfere
with the separation and purification of tissue proteins
(1). Difficulty is also encountered in the isolation of
toxins and other antigens from mucin-producing bacteria,
since the mucin-like materials hinder effective centrifuga-
tion, filtration, and washing,

During the cour:e of studies on the isolation and char-
acterization of toxic and somatic antigens from a toxin-
producing strain of H. pertussis (7), contaminating

muein-like substances greatly hindered all preparative -

procedures. Sharp separation of the bacteria from their
soluble antigens by either centrifugation or filtration was
almost impossible, and extracts prepared by either of
these methods were found to be unsatisfactory for further
purification of the toxin. Under certain conditions, the
toxin was strongly, and at times irreversibly, adsorbed
by the mucin. It was thus impossible to determine the
true solubility of the toxin.

It was observed that the addition of optimal amounts
of CaCl, to a suspension of H. pertussis results either in
the precipitation or in a physiochemical alteration of the

1 Aided by a grant from the Lederle Laboratories Division,
American Cyanamid Company.
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mucin-like substances with no loss or destruction of
pertussal toxin. The results of a typical experiment are
given in Table 1. It will be seen that the presence of

TABLE 1
. . Appearance of Mg of
Extracting fluid supernatant N/mi MLD/ml
Distilled water  Turbid and viscous 0.72 160
0.05 M CaClz Translucent ; only 0.49 160
slightly opalescent ;
straw colored
0.1 M CaCl: Translucent ; slightly 0.54 160

opalescent ; straw
colored

0.056 M~0.1 M CaCl, in a 2.5% suspension of H. pertussis
gives a translucent, slightly opalescent, straw-colored
solution which contains all of the toxin originally present
in the suspension. Furthermore, it will be noted that the
nitrogen content of these CaCl, extracts is considerably
lower than that of the aqueous extract, indicating that
the elimination of nitrogenous impurities is also achieved
at this step. )

Removal or alteration of the mucin greatly influences
the solubility of the toxin in methanol-water mixtures
under controlled conditions of pH, ionic strength, and
temperature (2-6). In aqueous extracts, the toxin is
insoluble between pH 4.0 and 4.8 at low ionic strength
and is highly soluble at hydrogen ion concentrations be-
low pH 5. All precipitates are muecilaginous and dissolve
with great difficulty in either water or salt solutions. In
CaCl, extracts, on the other hand, the toxin is soluble
between pH 4 and 5, but is quantitatively precipitated
between pH 5 and 6.4 under appropriate conditions of
methanol concentration, temperature, and ionie strength.
These precipitates are flocculent and dissolve readily in
salt solutions.

‘While every protein or bacterial suspension will present
a new problem, it is poscible that the controlled use of
multivalent cations or anions will be of aid in the re-
moval of mucin-like contaminants from other proteins
which require purification and characterization. Work
is in progress in this laboratory on the mechanism of the
effeet of CaCl, and on the influence of inorganic salts
containing multivalent cations and anions on other protein
systems. '
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