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1. Introduction. A branched covering is a light open map f: M — N for
which there exists a set B, (the branch set) such that f | (M — B,) is a covering
projection onto (N — fB,). If f | f '{B, is a homeomorphism onto fB, , the map
is called a Montgomery—Samelson (M-S) covering. We will consider only the
case in which M and N are compact connected n-manifolds. In this case dim B, =
n — 2[1]and f | (M — Bj) is a finite-to-one map. A special homology theory
has recently been used to study M-S coverings [4, 7, 8, 9]. The construction
in [7] which is the cornerstone of this work is not valid in the generality there
claimed. It is valid for orbit maps of semifree finite group actions with tamely
embedded branch set images. Such maps are called tame regular M-S coverings
and constitute an important class of branched coverings. In this paper we
construct a special homology and cohomology for regular M-S coverings. We
specialize the Fary spectral sequence to this situation and make a few applica-
tions. We investigate M-S coverings on spheres, lens spaces and some spheres
with handles. We also consider branched coverings on S* and some flat mani-
folds.

The author is grateful to G. E. Bredon, P. T. Church and R. C. Lacher
who pointed out the error in [7], and to P. T. Church and R. C. Lacher whose
letters and conversations were very helpful.

2. The major tools. Throughout this paper, degree means geometric degree
[2]. We will use degree to mean integral degree and absolute degree whenever
they coincide with geometric degree without explicit mention of this fact.

Theorem 1. Let (7 be a finite group acting semi-freely on the n-manifold M.
Let the orbit space N be a manifold and let f : M — N denote the orbit map and B,
its branch set. If {B, is tamely embedded and not empty, then G is Z, . Therefore,
Smith theory tmplies that for each prime p dividing d there exist graded vector
spaces H.*(M), H.*(M, B;)(p = o, 7) such that

() HS (M) = H/(M, B)) @ H,(B))

(2 H,”(M, B;) = H,(N, {B,)
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