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Mugnehc poe Recordmg of Analyhccﬂ Duiu |

Phillip !ssemberg,1 M L Bazmel‘ and Charles Merﬂﬂ Jr P;oneermg Research Division, U. S Army Nchck quoratorles,

Natick, qus

Merritt (2) has repolted the use of'-
' - magnetic tape.for recording mass
gpectra’ derived . from a rapid. seanning ° -

time-of-flight mass . spectrometer,. and

- concurrently -with this communication -
the vecording of fast scan high resolution”

‘mass spectra is reported (). This com-

munication. deseribes. the - technique'
employed  for recording multiple fast -
compounds.

scan. mass - spectra - of
separately cluted from a gis chromato-

graphic column ard elaborates some of *-
the "advantages of magnetic tape in
modern analytical data acquisition and.

processing; .
The versatility of magnetic tape is a

consequence of the fact that electrical -

signals “are. recorded essentially in
electrical form. They may be repro-
duced. at some future time at faster,

slower, or the same tape speed used for.

recording the signal. This time seale
expansion and compression feature can

facilitate interfacing of analytical in-.

struments to data aequisition: systems

which - provide- digital records suifable -
Data: re- -

for computer - processing. -
corded in a variety of time frames may
be matched, via analog magnetic tape,

to. a single digitizing system, reducing .
the complexity and cost of such systems, -

Magnetic tape recorders are available
with a variety of features, degrees of
sophistication, and costs.
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The specific -

instrument - needed -obviously depends
on the requirements of the laboratory.
Most  instrumentation " class. recorders
offer tape speeds of 15, 3%/1, T4/, 15,

© 30, and 60 inches per second (i.p.s.).

Tape speed accuracy between 0.2 and

0.5%, and" flutter (short term tape
: v speed deviation) between 0.2 and 1.09, ..
“-are-typical ‘of lower price instrumenta-
Since recorders may be -

tion recorders;, -
purchased with seven to fourteen avail-

able data channels, it is usually feasible

to.utilize one channel for recording an
aceurate Hming signal. Oscillators or
pulse generators of any frequency and
degree. of aceuracy may be employed
depending upon the timing aceuracy
required in analysis of the data. Thus,

_ an internal standard is provided which
makes time measurements essentially. .
Inde- -

independent * of - tape speed.
pendent variables other than time, such
as magnetic field strength, voltage, or
temperature may. also be employed in
thls mMAnNer.

Full seale mgnal to. noise ratlos of 40

db. {100:1) are typieal of instrumenta-
tion - recorders operating in the FM
mode; This limitation on the dynamic
range of the recording system is not
serious if the multiple track recording
capability " is- utilized with each track

- receiving-a signal at different attenua- .

tion or gain level in & manner similar
to that employed with mass spectrom-
eter oscillographic. recorders. - High
speed automafic atlenuators may he

used to extend. the dynamic range for
single channel recording, : B
Magnetic tape recording alievmtes
many- of the data handling problems
associated . with - mass. spectrometric:
analysis of gas chromatographic. ef--
fluents. If one wishes fo. identify the
maximum number of components of ‘s
complex mixture of volatile compounds, .
a large number of spectra—e.g. 200 to
300—must . be - recorded “during - the
chromatographic separation. . Often
many preliminary preparation steps are =
required to obtain a suitable sample;
therefore, it is desirable. to extract as
much information as possible from- a
single sample. The probability “of .
missing & significant compound should.
be mimimized. These considerations

“require either careful judgment by the

operator as to when to record spectra
during elution. of - ehromatographic
peaks, or confinuous scanning of
spectra during the entire course of .
elution. If magnetic tape is used as a
recording medium, repetitive. mass
spectral scanning may: be employed

" and all data are permanently recorded -

in convenient form, The tape may be
played back and spectra may be exam-
ined carefylly prior to permanent re-
cording in any desired format. Data
may be examined using an oscilloseope’

- triggered from a scan start pulse re-

corded on one tape channel, or a re-
cording oscillograph at a qlow rhart.
speed may be used. '
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Figure 1.

Oscillograph chart speed, 8 Lp.s.

Spectrum scan rate, mfe 12-200 in 4 sec.

Tape speed, 71/ ipis.

Figlire 1 illustrates the ACCUracy with

- which mass spectra may be reproduced. .

by magnetic tape recording. The

eleetrometer output of a Bendix Time-. .

of-Flight mass spectrometer. was re-

corded by both an oseillograph and & -
magnetic tape recorder (CEC Model.
VR 3300) operated in parallel. " The tape -

recorder output was displayed on-a
second - oscillograph trace.
- ment between the #two hexadecane

~ spectia represents the time required for

- the tape to move from the record head to
the reproduce head.. Only oné ehannel.
of data was recorded in the interest of

- glarity. The tape was recorded and

reproduced in the FM mode at.7%/, .p.s. .

Oscillograph chart speed was 8 1.p.s.

When differences appear, chart speed-

Displace-~

10N

‘may be increased .10 examine details

of the spectrum.  Figure 2 was taken

from the same tape recorded hexadecane
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Figure 2. Oscﬂiogruph record of five repetitive scans of o hexa decune spectrum
recorded ‘and reproduced on magnétic tape at 77/ i.p.s. :
Galvanometer frequency of response, 1 ke,
Oiscillograph chart speed, 0,125 ips.
Spectrum scan rate, mfe 12-200In 6 sec.
Timing signol, 250 p.p.s. .

S

99

"MASS NUMBER

{M/e]

Figure 3. ' Portion of hexadecane spectrum (m/e 57-99) recorded on mugnehc tape at 71/2 i.p.s. and reproducecl on an

oscillograph

Galvunomeier frequency response, T ke
Oscillograph chart speed, 8 ip.s.
Timing signal, 250 p.p.s.
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speetra ag Figure 1, but the oscillograph
chart speed was 0.125 Lp.s. At this
speed a large number of adjacent spectra
may be-examined for detection of dif-
ferences. Figure 3 illustrates the use of

this technigue for closer inspection of

the m/e 57 to 99 region of the same
spectra at g chart speed of 8 i.p.s. The
scan rabe for all speetra was 6 sec. for a
range of masses from m/e 12 to 200.
The reference timing signal seen at the

bottom of each record was generated hy
a General Radio Type 1217-B pulse

generator with a repetition rate of 250

p-p.s.
A chromatogram may be displayed

either by recording total ionization on -

one tape track or by playing back the

" 1076 o ANALYTICAL CHEMISTRY

tape into & slow response serve-recorder
in parallel with the oscillograph as
described by Dorsey, Hunt, and 0’Neal
(1). 'Thelatter method provides greater
econcmy of tape track utilization with-
out loss of data. - _
Magnetic tapé provides a simple

versatile means for recording large.

volumes of analog data which must be
examined in detail at some time after

recording. When the data have been-
transferred to graphic form or digitized,

the tape may be re-used or stored for
permanent reference. A more detailed

deseription of a completely automated

data handling system for fast scanning

mags spectrometers will be the subject

of a forthcoming manuseript.
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