The following is a brief overview of how a mass spec works and an example interpretation of a mass spectrometer graph: 

The mass spectrometer can be used to find the mass of atoms and molecules. Essentially, the mass spec is a curved tube that has a vaporizer, an ionizer, a magnet, and a detector at the end (See Figure 1 appendix A). The machine works by first vaporizing a chemical sample injected into it. Next, the sample is ionized as it passes through a stream of electrons. Once in an ionic state, the sample molecules are accelerated through the tube by a set of magnets, then forced to change its path by another magnet. Because of their momentum, ions with greater mass will not change their path as much as smaller ions; the change in trajectory, called deflection, is inversely proportional to the mass of the atoms or molecules in the sample. At the end of the tube there is an exit hole where molecules of a pre-set mass range value will pass through and be counted by a detector. In this way the mass spectrometer can determine mass and the relative abundance of each molecule present in the sample. The high mass region on the resulting mass spectrograph is called the molecular ion region because the large peaks depict the mass and relative abundance of the molecular ion.
Once we have the mass, we can work backwards to determine possible molecular formulas by trying different combinations of atoms that add up the mass determined by the spectrometer. For example: if the mass spectrometer produces a molecular ion region with peaks at masses 107 and 109, like the graph pictured to the left, I know the molecule in question has two isotopes with masses of 107 and 109. The relative abundance of the two isotopes is indicative of chlorine (Cl) as it has a 3:1 abundance of 35Cl to 37Cl. I know that since it is an organic molecule in must contain carbon (C) and hydrogen (H), it may contain oxygen (O), and if nitrogen (N) is present the odd mass correlates with an odd number of N; 1, 3, 5 etc… I can start by subtracting 35 for the mass of chlorine and 14 for the mass of one nitrogen from 107, leaving 58. Next, I will subtract a mass of 48 for 4 carbons leaving a mass of 10. Since the mass remaining is not enough for O, N, or C atoms, the only option is to have 10 H atoms to get to zero. The predicted formula is C4H10NCl. I test this formula by drawing it following the bonding and find that this is an acceptable formula. Since there may be more than one formula to match this mass, I play around with the atoms. Perhaps there is oxygen in the molecule, since O has a mass of 16 it can replace a C (12) and four H atoms giving a possible formula of C3H6ONCl. When I try to draw this molecule it cannot be done to satisfy bonding rules so it is ruled out as a possible formula. If I try this trick with O again I get a formula of C2H2O2NCl, which I can draw and therefore is ruled in as a possible formula. 
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