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 UNrtep States Patent Orrice.

ALFRED E. McCOLLUM, OF WEST LEISENRING, PENNSYLVANIA, ASSIGNOR
-+ .. OF'ONE-HALF TO JAMES H. STINER, OF SAME PLACE. ... =~

- ENGINE.

| BPECIFICATION | fofming part of Letters Patent No. 61"?,762, dated January 17, 1899,
N = .Applii}atio-n filed June 26,1897, Serial No. 642,454, (No model.) | |

To all whom it may concern: | whereby an engine of the class described may
- Beitknownthat I, ALFRED E. McCoLLuM, | be made to act as a pump. | L
" residing at West Leisenring, in the countyof | My invention further consists in the im-
- Fayette and State of Pennsylvania, have in- | proved construction, arrangement, and com- 55
5. vented a new and useful Engine, of which | bination of partshereinafter fully described, =
the following is a specification. - | and afterward specifieally pointed out in the
.My invention relates to steam or other en- | claims. - P
.. gines wherein the rectilinear reciprocating In order to enable others skilled in the art
- . motion of a piston-head is converted into ro- to which my 1nvention most nearly apper- 6o
10 tary motion of a-shaft, and has for its object | tains to make and use the same, I will now
©~ to providea new and improved engine of this | proceed to describe its construction.and op- -
= class which will oceupy less space and in eration, reference being had to the accompa-
‘'which the number of parts are decreased, the nying drawings, in which— = S
- construction simplified, the eost reduced, and | Figure 1 is a perspective view of a single- 6 5
. T§ the engine rendered mors econvtnieat andef- acting engine-constructed in accordance with
" fective in operation and better adapted to all | my invention in position for practical opera-
classes 6f work., . = L tion. Fig. 2isalongitudinal section through
-+ With this objeet in view my invention con- my improved engine, the piston-head and
" sists in an engine provided with a recipro- | valve being at one end of the cylinder ready 70
‘20 cating piston-head and a piston-rod on which | for a stroke. Fig. 3 is a similar view of the
. 8sald head is mounted, said piston-rod acting { same parts, the piston-head and valve being
a8 the main shaft of the engine. ~ | at the opposite end of the cylinder and ready =
" My invention further consists in an engine | for the return stroke. Fig. 41is a transverse
- having areciprocating piston-head and a pis- | sectional view taken.on the plane indicated y;
25 ton-rod-on which said head reciprocates, said | by the dotted line 4 4 of Fig. 2. Fig. 5isa
‘head and rod being so constructed that the | similar view on the plane indicated by the
reciprocation of the head on the rod causes | dotted line 5 5 of Kig. 3. Fig. 6isa viewin
‘the rod to rotate and become the main shaft | elevation of a double-acting engine ‘con-
-~ of the engine.. - . . L structed in accordance with my invention. 8o
30 My invention further consists in an engine | Fig. 7 is a vertical longitudinal sectional view
provided with a reciprocating ‘piston -head | of a combined engine and pump constructed .
and non-reciprocating piston-rod and a valve- | in accordance with my invention. Fig. 8is
rod located in the cylinder parallel to the pis- | a perspective view of one of the plates enter-
~ ton-rod and passing through the head, the re- | ing into the construction of the piston-head -85
35 ciprocatory movement of the head on the rods | of my improved engine. Fig. 9is a similar -
| H | view of one of the cone-blocks used to con- -

.~ causing them fo rotate.. - o | SCA 10 ¢on
<"~ My‘invention further consistsinan engine | nect the said piston-head plates together by
frictional contact when desired. Fig.10isa

~ provided with a reciprocating piston-head ,
- and non-reciprocating piston-rod and a valve- - similar view of one of the cones for operat- 00
. 40°rod located in the cylinder paralle! to the pis- | ing the valve-governor screw-shaft.
- ton-rod and passing through the head, a slide- | . Like figures of reference mark the same
- “valve, and a rod passing through the valve | parts wherever they occur in the various fig-
- and geared to the valve-shaft, the reciprocat- | ures of the drawings. L
-~ ing movement of the head on the rods eans- - Referring to the drawings by numerals, 11. 95
45 ing them to rotate and the valve to be recip- | is the cylinder of my improved engine, which
- rocated.” ©~ - . . ‘| may be made in substantially the same form
. - My invention further: consists in means {and manner as the cylinders now in use, ex-
- whereby an engine of the class described may | cept that it is to be provided with means to
- be made single-acting or ‘double-acting, as | prevent the piston-head from turning there- 1oc
so may bedesired. --.. - = = | in. Inthisinstance I hayve shownsuch means '

- .My invention further ,GOHSi'stsf-in* means | as consisting of lohgith‘dinal 'gpo_oves 12 to re-
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rods 16 and 19 pass.

ceive projections 13 an either side of the
comprised in the piston-head; but the
same object might be attained by making the
cylinder of some other shapein cross-section,
as square or otherwise angular. In any case
the eylinder 11-will be provided with suitable
bearings 14 and 15 for the screw piston-rod
16 and 17 and 18 for the valve-governor screw-
rod 19, said bearings being located in the
cylinder-heads 20 21, secured steam-tight In
position on the ends-of the cylinder by suit-
able bolts or nrachine-screws 22. This eyl-
inder is suitably supported upon any ap-
proved construction of base, as shown at 23.

The piston-rod 16 is a rotating serew-shatt
which extends entirely through the cylinder
and hassuitabledriving-wheels upon its outer
ends, said driving-wheels being, as may be
desired, either belt-pulleys 24 and 25, as in
Figs. 2, 3, and 7, or gear-wheels 26 and 27, as
in Fig. 6. o '_

Two spiral grooves 28 29 of any desired sec-

tional form are provided in that portion of |

the piston screw-shaft within the cylinder,
said grooves extending from one cylinder-
head to the other, each groove making a com-
plete turn around the shaft and one turned
in a right-hand and: the other in a left-hand
direction. | | o e
The valve-governor rod is provided with a
single spiral groove 30, which may be ‘of any
approved shape in section and may be ex-
tended as many times around the rod as may
be necessary. |
31, 32, and 33 are the disks or plates which
form my piston-head, each having projec-
tions 13 on opposite sides, as before set forth,
to engage in the grooves 12 in the cylinder to
prevent the piston-head from turning in the
cylinder and openings through which the
| The plates 31 and 52
have concave recesses 34 and 35 and 36 and 87
in their inner faces, and the plate 33 has simi-
lar.conical recesses 38, 39, 40, and 41 in both
its faces. ' o o y
42, 43, 44, and 45 are blocks of metal, each
shaped like two conic frustums joined to-
gether at their bases. 'These blocks are each
provided with a central bore or opening 46 to
ombrace the rods 16 or 19, and in said open-

ing a feather or inward-projecting tongue or

tenon 47 to engage with one o the spiral

orooves in said rods. ' |
The disks or plates 31, 32, and 35 are Se-

cured together at a fixed distance apart by

bolts 48, which are long enough to hold the

disks 31 and 32 a sufficient distance apart to

form of the opposite concave recesses cham-
bers of sufficient length to loosely accomimo-
date the conic blocks 42, 43, 44, and 45 and
to permit the disk 33 to slide a short distance
on the rods 16 and 19.- - =

" The valve-governor shaft 19 passes throagh
the cylinder-head 21 far enough to permit of
the securing thereto of a pinion 49, which
meshes with a gear-wheel 50, secured to the
projecting end of the valve-rod 51, said rod

| p

p—r—

| nels 58 and 59.

| riding in right-hand g f .
‘will be carried along with the piston-head and

617,762

assing 10ngituéinally. through' thie “steam-

chest 52, slide-valve 53, and bearings 54 on

.The valve-rod

the ends of the steam-chest.
55 in its periph-

51 has also.one spiral groove
ery,
53, through which: the valve-rod passes, are
provided tongues or feathers, as at 56 in IFFig.
5, to engage in said groove.

The usual steam-inlet pipe 57 leads from
the boiler (not shown) into the steam-chest
and, according to the position of the slide-
valve 53, the steam passes 1nto the opposite
ends of the cylinder 11 through steam-chan-
The slide-valve is made hol-
low to lighten its construction and has a re-
cess 60 in itsS

and 59, so that when channel 53 is,used as an.

inlet channel 59 is an exhaust, the exhaust-

steam passing from.it into the recess 60 and

and in the openings in the slide-valve.

lower face, which alternately
communicates with said’'steam-channels 53

70

75

80

thence through exhaust-port 61 and exhaust- |

pipe 62. This order of things is reversed on

the return stroke, channel 59 becoming the

inlet and channel 58 the exhaust.

90

From the foregoing persons skilled in the

art of steam-engineering will understand th &

construction of my invention in the form of -

a single-acting engine, and 1ts operation may.
| be described as follows: The several parts of”
the engine being in the position illustrated.

| in Fig. 2 and suitabie steam connéectiops hav-

the steam is turned on and

ing been made, . ne
the steam-chest 52 and the

passes through
channel 58 into
Pressure is thus
upon. the disk or plate 51 of the p
causing 1t to

chambers formed by the

said blocks 42 and 44 are held from turning.

By this movement of the disk or plate 31:the

by the rods or bolfs 48 Sufli=

disk 32 is pushed | suil
from disk 33 to enlarge the

ciently far away

ohambers formed by the recesses 36'and 37

in disk 32 and recesses 40 and 41'in disk 32
enough to permit of the ‘blocks 43 and 45
turning freely therein. = From an inspection

of Fig. 2 it will be tound that the feather or

tenon 47 in block 42 engages.in the left-hahd
agroove 29 of the piston-rod 16, and when the

block 42, Tocked by pressure between disks -

31 and 33,and thus prevented from turning,
is ‘carried along

cause the shaft to rotate in

head moves toward the rigl
in Figs: 2 and 3, which

movement the block 43, being loose and free

shaft 16 and its feather.

to rotate with the _ al
roove 28 of said shaft,

w

rotated on the piston-rod by the action of.the

walls of the groove 23 on its tenon or feather.

‘the end of the cylinder.”
brought to bear: directly
iston-head,
advance sufficiently to, tightly
inclose the conical blocks 42 and 4% in the
1 he opposite recesses 34,
and 35 in disks or plates 31 apd 33, so that

95

100

108
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. | with the piston-head the

| feather 47, riding along in the groove 29, will
_ _ _ ‘the direction of’
the pitch of the groove,and such rotation of -
the shaft will continue as long as thre piston-
right as illustrated: .
will be until it reaches:
the position shown in'FKig. o. During this

125

130




~disk 383, securing it against rotation on the
shafbt and at the same time foreing disk 31
AWAY from digk :
“to rotate with the” piston-rod 16.
tinued movement of the piston-head to the

IO

S

20

| 'exerte(l on’ dlsk 3
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Having reached the end of this otlol\_e Lhe

piston- head will receive the pressure of steam.

.....

on disk. 32 to.perform its return stroke, dur-

ing.which all the operations’ just desonbedz_
-_.-Wlll be rever sed. .Assoon as the pressure is

it will move toward disk |
| merated as follows: Tt will occupy less space
| on the floor, no room being needed 10 accom-
It consists of -
fewer parts and is less complicated, being less

{ liable to get ouit of 6rder and more e&&ﬂy ad-
Tt has fewer bearings, will require
3o
The poweris -

33 and clamp, block 43 between itself and said

33 and leaving blook 49 free
" The con-

left, with tenon or fea,thel 17 of block 43 in
groove 28, will eause the continuation: of the

rota,tlon of the shaft begun by the passage of
the tenon or feather of blook 42 through the

groove 29, dm‘mw the opposite ‘stroke of the
piston-rod 16. Dmmﬂ‘ the right-hand stroke

of the plStOIl lleacl, as hel ombefme descubed |
the same action whlch locked block 42 be-

. tween disks 31 and 33 also locked block 44

30

between the same plates, and the action of
the feather in the central opening of block 44
in the single groove 30 of the valve-governor

shaft 19 oaused that shaft to be rotated.
This’ carried plIllG'.Il 49 with it, and the rofta-

tion of said pinion was commumca,ted to gear-
wheel 50 and valve-rod 51, causing smd rod
to rotate

oauoed said slldo valve to be carried to the

~left, thus closing'steam-channel 58 and open-

351

ing ohannol 59 and admlttmﬂ' steam t0 the-

1ﬂ'ht-h&nd end of the oylmder to perform the

| .return stioko as ‘before described.

40

“either or ‘both may be so shaped, as may be |
desired, to give a regular or irregular move-

5¢

55

- the'block 43-as the “‘returning 3 block, when -
the &clvancmw blook 18 oaused to act on ‘the

60

The’ feathors of the two blocks 44 and 45

tmverso the smtrle oroove in the. valvo-crovﬂ'

ernor: serew- sh.-.-tft 1‘3) ‘but as one is loose in

each stroké alter na,telv the shaft is made to-
turn in opposite dlrecmous, the result of which

is that the vilve- -rod 51 alsoturns in opposite

directions.; The groove:in the valve - oOV- |
ernor shaft, as well as that in the valve- rod -

need not be made on regtlay spiral l1nes, but

ment to the sl1de-valvo or to move it during

part of the stroke and permit it to remain sta--

tionary part of the time. ~
The feathers of the Iar ger cone- blocks 42

and’ 43 in: the' ¢ylinder tmverse different
grooves, which traverse the piston-rod in Qif-

ferent or: opposite’ directions. Designating
the block 42 as the ‘‘advancing” block and

sha,ft the l‘etlll ning block is rendered idle or

mactwe in relatlon to tho shaft, and the ad-
va,ncmw block causes the sha,ft to move to-.

= ward: the left one complete revolution, when

“its return strol{e

the advancing block iminediately beoomes.
the idler or mactwo block and the returmnﬂ'*'
block and will- oause the rotation of the sha.ft |
‘to be continued in the 'same direction one

more complete revolution while completing |
Thus the blocks 42 a,nd

‘Thé-action of the walls of groove
55 in the. valve rod upon the tenon or feother |
56 in the opening through the slide-valve 53

‘It has nocrank or dead-center.

ceedingly simple.

“tively less.

b N .-
! 44 act alternately on the shaft and a continu-
-ous rotation is maintained in-the same direc-
‘tion as long as the steam-supply is kept up.

The possible advantages which this engine

| may possess over those propelled by the di-

rect action of the plston may be partially enu- |

modate the extended pmton
]ustecl
less oil, and presents fewer smfaoes to clean.

continuous. One expansion of stean: com-

pletes an entire revolution of the shaft in-

stead of two expansions, as required in the
piston-engine. It has no eccentrics to slip,

75 -

and the adJustmenL of the slide-valve.is ex-

rial in its construction and will ¢ost compara-
As to comparative power and
speed the advantage is greatly in its favor,

as ‘it affords additional steam-pressure area -

within the same diameter of cylinder, caused

| by the side projections of the piston - head
equaling the area of space occupied by the

piston - rod. The principal points of wear

will ‘be the friction conecavities or chambers.
and the cone-blocks, tenons or feathers, and
. If the secres v—shaf‘b‘.
and the disks or plates of the piston-head be

the walls of the grooves.

made of harder material than the cone-blocks
and their feathers, the wear may be confined
almost entirely tothe last-named parts, there-
by necessitating ﬁhe removal and renewal of
only these pm 'DS |

.My engine is mtended for use as a smﬂ'le—

It will require less mate-

90

95

JOO

105

&otmﬂ' engine, and for this use it will be con-

str ucted and operated as hereinbefore de-
seribed.

engine, as a marine engine, as a Stluet-oar

motoryand as a locomotive.

- It is, however, o&pable of use as:a
double aotmﬂ' or reversible engine, asapump-
ing or compressmﬂ* engme, as a-compound

11O

As a double-acting or reversible enwme it

may be constructed as hereinbefore clescrl bed

and furnished with-a suitable train of revers-
ing-gearing; but,preferably,I would construect

it with two cylinders 11 and 11?2, as shown'in
Fig. 6. Thesecylinders will be of equalecapac-
1ty and each of the required horse-power to
alone perform the work for the reason that
only one operates at any given time, they

alternating in operation in opposite direc-
tions.

| by side:or one above the other, the former

l

arrangement bemfr shown in the drawings.

115

120

These two cylinders are placed side

125

They are exactly a,hko in all respects and |
when set in motion the shafts are rotated i o

the same manner as hereinbefore described.
These two cylinders are, however, provided
with su pplementary steam or throttle chests.

130

65.and:G6, in which are throttle-valves mount-~

nﬂ' the valves

ed on a stem or rod 67, having a hand-wheel -
68 on one end for convomenee in ma,mpulat-
When the Valvo in ohost 65
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“is opened, admitting steam to eylinder 11,

that in chest 66 will be closed, cutting off
steam from cylinder 66, and vice versa. |
" In the illustration Fig. 6 the throttle-valve
stem is in its forward position and is in posi-
tion to admit steam to cylinder 11. Steam

will now enter said cylinder and rotate the

shaft therein, upon which cog-wheel 26 is
mounted—say to the left. All the cog-wheels
26, 27, and 69 being connected,; all must rotate
together. Consequently wheel 26 turning to
the left will cause 27 to move to the right and
69 to the left. While 26 is the active or driv-
ing wheel there will be no steam in cylinder

-11%, and as a consequence the cone-blocks on

its piston-rod will be free to turn with it.
The cog 27 may therefore turn freely as an

idler, only transmitting the motion of 26 to
If the throttle-valves are. reversed in

69.
position, cutting off steam from cylinder 11

‘and admittingitto eylinder11*, then the shaft

of cylinder 11* will be rotated to the left,
carrying cog-wheel 27 with it, said cog-wheel
97 becoming the driver and cog-wheel 26 the
idler, causing the cog-wheel 69 to be turned
to the right or'in the reverse direction. The

‘engine may be stopped at any time by moving |.
the throtties to a position in which an equal

amount of steam will be admitted to each

eylinder at the same time, thus establishing

g state of ‘equilibrium or rest therein. .

The adaptation of my invention as a pump-

ing-engine or air-compressor is illustrated in

35

- 11, the two parts of the rod in both cylinders

40
45
50

55

Fig. 7,in which the piston-rod 16 is continued |

into a cylinder 70, set up in line with- cylinder

being provided with a spiral groove pitched

‘to the right or left, as desired. A plunger-

head 71 on the rod in said eylinder 70 is
caused to reciprocate therein by the ostilla-
tory rotation of the piston-rod, the walls of the
groove acting upon feathers located therein,
the action being the converse of the action of
the piston-head on the piston-rod in the main
eylinder 11. =~ | - -

As a compound engine the engine may be
constructed™along the general lines of ordi-
nary piston-pattern compound engines.

As a marine engine it would economize val-

uable space, being equally effective in any

position, horizontal, vertical, or otherwise. -

The necessary modifieations to adapt my.

engine for use as a car-motor or locomotive
will be obvious to ordinary machinists and
engineers and need 1ot be described here.

.Having thus fully described my invention,

-~ “what I claim as new, and desire to secure by

60

Letters Patent, is— ST .
1. In an engine, the combination with a cyl-
inder, of a piston rod or shaft journaled there-

in, having right and left pitched gpiral grooves

in itssurface extending fromend to end there-

of, a head or piston, consisting of three mov-|
able plates, loosely mounted upon said rodand |

held against turnirng, rods connecting the

oui;ei*f’ plates and passing loosely through the o

ernor shaft, journaled

plates at a fixed distance apart,

‘middle plate, two blocks mounted upon said

shaft between said plates one between each
outer plate and the middle plate, and having
foathers to engage said grooves respectively,
and means for alternately locking said blocks
against turning, between said plates, sub-
stantially as described. - SR '
9. In an engine, the combination with a cyl-
inder of a piston rod or shaft centrally jour-
naled therein and - having right and left
pitched, spiral grooves in 1t surface, two

blocks mounted upon said head or piston and

having feathers to engage in said grooves re-
spectively, a second rod or shaft journaled in
said eylinder and provided with a spiral
groove in its periphery, two blocks mounted
upon the last-mentionéd shalt, each having a
feather to engage in said groove,
for alternately locking one of each pair of
blocks against turning upon its shaft while
being longitudinally moved through
inder, substantially as deseribed. |

; 8. Inanengine, the combination with a cyl-
inder of a piston rod or shaft, consisting of
movable plates, locked against turning there-
in, a valve-governor shaft journaled therein,
a slide-valve having openings with interior
feathers, a valve-rod passing through said
opening and having a spiral groove in which
said feathers engage, means for rotating the
valve-governor shaft, and gearing to commu-

nicate its rotation to the valve-rod, substan-

tially as described. ’ _
4. In an engine, the combination with the

70

5

80

and means

the cyl- -

1

95

100

cylinder and the steam-chest of a valve-gov-

inder but held against turning, a valve-rod
journaled in the steam-chest, a slide-valve,
mounted on the valve-rod within the steam-
chest, means whereby the longitudinal move-

in the cylinder and .
held against longitudinal movement, a pis-
ton-head, longitudinally movable in said cyl-
103

ment of the piston-head is caused to rotate the

valve-governor shaft, gearing connecting the

valve-governor shaft with the valve-rod, and

means for causing the rotation of the valve-

I1I0

rod to reciprocate the sliding valve, substan-

tially as deseribed. . -

5. In an engine, the combination with a pis-
ton-head consisting of three plates, longitudi-
nally movable but locked against turning in

the cvlinder, of rods or bolts, passing through

said plates and conpecting the two outer
the central
plate being movable upon said rod, a piston
rod or shaft, centrally journaled in the cylin-
der and having oppositely - pitched, spiral

4

| grooves, and two blo¢ks located in receBses

between the plates with room for lon gitudinal
play, mounted upon said rod or shaft and
having feathers to engage said :grooves re-

| spectively, substantially as described.

... ALFRED E. McCOLLUM.
Witnesses: -~ |

C. J. WARNOEN,

P. II. RALSTON.

115
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