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To all whom it may conceri:
Beit known that [, HANS CHRISTOFFERSOXN,
a citizen of the United States, vesiding at
Hudson, in the county of St. Croix and State
5 of Wisconsin, have invented certain new and
useful Improvements in Steam-Engines, of
which the following is a full, clear, and exact
specification, reference being had to the ac-
companying drawings, which form a part of
fo this specification.

My invention relates to means for relieving
the bed of the engine from the back-pressure
occasioned by the force exerted between the
cylinder and crank-shaft in ordinary engines
and applying such pressure directly to the
crank-shaft, whereby the damage usually en-
tailed Dby the excessive strain exerted on the
bed and other connecting parts will be en-
tirely avoided; and my invention consists in
20 certain features of novelty hereinafter fully

described in connection with the drawings,
and particularly pointed out in the claims.

Referring now to the said drawings, in

which like signs of reference indicate like

25 parts throughout the several views, Figure I

is a plan view of my improved engine partly

in section. Fig. Il is an enlarged longitudi-

nal section of the cylinder-pistons and their

rods. TFig. Il is a detail view of one of the

30 outer piston-heads, showing the mannerof se-

curing the same to its rod. Ifig. IV isa de-

tail sectional view taken on the line IV IV,

Fig. II. Fig. Vis a transversesectional view

of the piston-rods and packing-ring herein-

35 after described, taken on theline V'V, Fig. II.

In carrying out my invention I employ a

bed 1, of any suitable construction, in one

end of which the crank-shaft 2 is suitably

journaled and upon the other end of which

40 the open-ended cylinder 3 is mounted. The

eylinder 3,instead of being provided with the

usual fixed heads, is provided with two mov-

able piston-heads 4 3, secured to a hollow pis-

ton-rod 6 and having a fixed relation to each

45 other. These piston-heads are each provided

with removable plates 7, seated in sockets 8

and secured therein by means of bolts 9 for

the purpose of holding the piston packing-

rings 10 in place. 'The sockets 8 orany suit-

5o able number of them are provided with coun-

I

wi

-ciprocates.

tersinks or channels 11 for the insertion of
set serews or bolts 112, which are threadedin
the piston-head and impinge the hollow pis-
ton-rod 6 at their inner ends, thus securing
the said rod and pistons firmly together. ILo- 55
cated between these outer piston-heads 4 5 is
another piston-head 12, having, like the for-
mer, packing-rings 10, held in place by means
of removabie plates 7, as before described
with reference to the heads4 5. This inner 5o
piston-head is provided with a neck or hub
13, throngh which the hollow piston-rod G re-
Fitted snugly within the hollow
piston-rod 6 is another, but preferably solid,
piston-rod 14, and to thisinnerrod the piston- 65
head 12 is secured by means of a number of
(preferably four) keys 15. These keys are
driven through tapering holes in the hub 13
and enter corresponding holes in the rod 14
and preferably pass entirvely through the said 70
rod and also through the other side of the
hub. Inasmuch ag the head 12 moves inde-
pendently of the heads 4 5, it is necessary to
provide the hollow rod 6 with longitudinal
slots 16, through which the ends of the keys 73
pass and along which said keys slide as the
piston 12 and rod 6 move relatively to each
other, the length of the slots 16 being of
course equal to the extent of the travel of the
head 12 relatively to the rod 6. 8o

The crank-shaft 2,it will be seen, isprovided
with preferably three cranks, one of which
stands in an opposite direction to the others;
but it will of course be understood that but
two cranks would answer the same purpose. 83
I prefer to use three, however, as by so doing
the strain on the inner cross-head is balanced
and the tendency to bind in its guideway and
bend the piston-rod is avoided. The inner
crank is connected by means of pitman 17 to go
a cross-head 18,and this ecross-head issecured
to the inner piston-rod 14 The two outer
cranks are connected by meansof pitmen 19
to the outer ends of a cross-head 20, which lat-
ter is suitably securel to the hollow piston- 95
rod G.

The inner piston-head 12 may be provided
on one or both sides witha suitable pack-nut
21 for forecing the packing 22 against the keys
15 and into the grooves 16, so as to avoid the 100
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escape of steam between the head and rod.
Interposed between the nut 21 and packing
22 is & ring 21% having lugs 21> projecting
into the grooves 16 for holding the packing
in said grooves, the said ring being divided
into four sections, as shown in Fig. V, to fa-
cilitate its insertion. Both endsof the hollow
rod may also be provided with stuffing-boxes
23, of any suitable construction, for guarding
agginst the escape of steam between the two
rods. :

From the foregoing description it will be
seen that steam entering the cylinderbetween
the inner piston-head and one of the outer
heads 4 5 will force the two heads in opposite

directions, causing the piston-rods to recipro--

cate in opposite directions, and thus apply-
ing the back-pressure which would otherwise
be sustained by the steam-cylinder directly
to the crank-shaft.

Having thus described my invention, what
I desire to secure by Letters Patent is—

1. In an engine, the combination, with the
cylinder, of the outer piston-heads, the inner
piston-head located between said outer heads,
a hollow piston-rod passing through said in-
ner head and being secured to said outer
heads, the inner piston-rod located in said
hollow red and being secured to the inner pis-
ton-head, the packing, and the packing-ring

having lugs holding said packing in the slots
of the said hollow rod, substantially as set
forth. )

. 2. In an engine, the combination, with the
cylinder, of the pistons 4 5, a hollow slotted
rod 6, to which said pistons are secured, the
rod 14 within said hollow rod, the piston 12
between the pistons 4 5, keys passing through
the slots of the rods 6 and securing the pis-
ton 12 to the rod 14, the packing located in
the slots of the said rod 6, and the packing-
ring held against said packing, substantially
as set forth.

3. In an engine, the combination, with the
cylinder; of the pistons 4 5, a hollow slotted
rod 6, to which said pistons are secured; the
rod 14, fitting in the rod 6, the piston 12, lo-
cated between the pistons 4 5, loose on the rod
6, and having a hub, keys passing through
said hub and slots of the rod 6 and securing
said piston 12 and rod 14 together, packing
arranged in the slots of said rod 6 against
said keys, the lugs 21°, arranged against said
packing, and a pack-nut impingingsaid lugs,
substantially as set forth.

HANS CHRISTOFFERSON.
1Witnesses:

JOHN W. BASHFORD,
CHARLES A. DESULY.
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