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~ the piston-wheel.

cylinders. ;
- piston-teeth uponitssurface, standingan equal | _ .
| removed. Fig. 5 is a detached longitudinal
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To all whom it may CONCETN :
Be it knownthat I, ISAACNEWTON FORBES
of Lawrence county, in the Territory of Da-
kota, temporarily residing at Washington, in
the District of Columbia, have invented a new
and Improved Trochilic or Rotary Engine, of

~which the following is a specification.

The cylinder and c casing of my engine are
provided with ample induction and edunction

steam-passages throngh it without interrup- |

tion, exeepting when closed_ by the teeth of the
piston-wheel in their revolations,: It has one
main eylinder for the piston-wheel, two abut-

ment-roller easings, and four ?alvg seats or
The piston-wheel has four or more

distance apart, which 1evolve in the main cyl-
inder in thetrack of the steam- -passagethrough

from the inlet to the exhaust-ports, respect-

ively, and pass by the abutment-rollers in their

recesses, which work in connection therewith,
the abutment rollers being geared at eachend -
to the main shaft, and are driven by it so as

to rotate in nnison therewith without slip be-
tween their peripheries and the periphery of
- They may be of the same
diameter as the pistou-wheel, if preferred, or
one-half of that diameter, as shown. The
valves are fourfold, and automatic or self-ad-

30 justing in becowming steam- tight, and in allow-

33
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“tion of the engine.

“tion belovw.

ing for contraction and expansion of the en-
gine without binding or leaking
reversible,' being connected with the revers-
ing-gear, which, when moved for the purpose,
reverses the valves and the current of steam
or other motor finid to the opposite pair of
valves for the induction oreduction of steam,

as the case may be, and so reversing the mo-
Theheads are cast hollow
for the reception of oil or other lubricant,and
contain all the bearings for the engine proper.
The outer covers are secured to the heads,

forming casings or housings for the main gear--
wheels and reversing-gear. The engine is
mounted upon its base, and is seeured. firmly
thereto, the base being secured to the founda-
The steam is exhausted through

this basement. The latter contains a series

of connected water-pipes for the purpose of
enabling the condensation of exhaust-steam,
thus assisting the head-pressure to the extent
The heat from the exhaust-

of condensation.

| respective cylinders.

, and they are

| steam may be thus utilized, and the base, in-

| cluding the pipes, may become a ‘heater, if re-
qmred

To enable a Detter anderstanding of this en-
sine, I will proceed to desecribe it Wwith refer-

encetotheaceompanyingdrawings, in which—

Figure 1 is a vertical longitudinal central
‘section of an engine complete, mounted upcm
its base, with governor attached. Fig. 2 is in
pal t a central ti ansverse view and in part a full
view of the cylinder
wheel,abutment-rollers,and valves in position.

reversing-gear,and the gearincluded in section.
Fig. 4 is an end view of Fig. 3 with the nut
view of the piston-wheel, abutment-roliers, and
helical gear in their positions as when in their
Kig. 5% is a section of an
abutment-roller through the recesses 9, show-
ing end plates, 9%, and their packing-rings 262,
Fig. 6 is a face view of the helical gear. Fig.
7 is a central longitudinal section of the main
shaft, bearing in the end head, and a portion

and casing, with piston-

Fig. 3 18 a view of the end of the valve-stem
broken,showingthemetbod of securingittothe

60 )

75

of the head with all appur tenances enlarged. .

Fig. 8 is a bottom view of a packing-ring, show-
ing the springsin position and one of the stops.
Fig.91is a broken sectional portion of the pack-
ing-ring, showing the spring in position.- Fig.
10 is a view, partly in section, of a piece of the

from turning. Iig. 11 is a perapeutwe view
of part of the ring 8, showing the packing-
creases on the outer surf&ee. Fig. 12 18 an
ontside view of the adjusting screw-bolt in a
nortion of the head. Iig.13 is a toothed or
ratchet ring, in which the toothed part of the
adjusting serew-bolt 7 fits to prevent the latter
from unscrewing., IFig. 14 is an outside view
of the head of the cylinder with the reversing
valve-gear attached. TFig. 15 is an ounter view
of the cover or casing for the cylinder-head
. or the engine next to t the pulley.

Keyed on a shaft, 1, is a piston-wheel, 2, con-

| structed with :t(}m teeth 3, at diametrically-
| opposite parts and at 1iﬂ=hb angles to each

- other, and extending nearl? the lenﬂth of the
cyhnder? on the Inner surface of whieh eylin-
inder the said teeth are made to work steam-
tight by packing-strips 5 preb%ed outward by

springs 5%,

ring, showing the stop for holding the ring

30

Qo

100
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the piston - wheel 2. _
abutment-rollers and of the piston-wheel are

Y

20

mediam of a rock-shaft, 18, carrying a seg-
35

Two abutment-rollers, 6, are arranged oppo-
site each other and at opposite sides of the

p1ston -wheel*2, and connected by helical gear-
“ing 163 169, SO as to rotate in unison there-

with mthout any slip between their periph-
eries, forming steai- tight joints. The abut-

ment rollers 6 are, as in the present illustra-

tion, of one-half.the diameter of the piston-
wheel, and are each provided with two recesses,
9, to permit the passage of the four teeth 3 of
The peripheries of the

grooved with water-cuts upon their entire sur-
faoe's longitudinally, as shown in Kigs. 2 and
D, assisting in preventing the passage of steam
between thelr joints. |

Four oscillating valves, 10 10 10* 108, each
of which is fomtol{l and similar in ooustmc-
tion, are arranged 1n opposite pairs, one pair
of valves,.(l() 10, for example,) which are op-
posite each other, being at one time steam-in-

duetion valves, while the other pair (10* 102,

for example) are for exhaust, the said valves
being employed to place either pair of steam-
ports (11, for example) in connection with the
lwe-stemn passages 12* and the other pair of

ports (112, for example)in connection with the

exhaust-passages 20. The valves remain at

“rest during the continuous operation of the en-

aine, being only used for stopping, starting, or
reversing the motion. Kor this purposea par-
tial rotation is imparted to them all simul-
taneously by a reversing-lever, 19, through the

ment-pinion, 17, gearing with a cogged seg-
ment, 16, on the ring 15, from which project
toothed segment-gear, one for each valve, gear-
ing with pinions 15 on the stems of the valves

10 10 and 10* 10%, as more fully set forth in

another application filed by me of even date
herewith, designated “Case C.” The lever 19

~differs from that in theapplication referred to

~in the construction of each end, which is com-

45

50

posed of two main parts, that whieh is secured
to the rock-shaft 13 and the movable handlein

connection therewith, in the present case 19,

being fixed to the rigid portion of the rock-

.shaft 18,and bored out for the end of the lever

19 to play in. Intheend of the bore, beneath
the shank of thelever, is a coil-spring, which
throws the cateh-pin riveted to the shank of
the handle 19 1n and out of gear with notches

-~ in the rack or bail 19* by the downward press-

55

60

ure of the hand on the end of the handle. The

outer end of the handle is bored out for the

reception of a tapered plug, made of some non-
conductor of heat, fitted in the end, and se-

cared by a pin running through i1t and the

handle. A recess is'cut in the side of plug,
and a cord fitted therein, and the plug, being
driven in, holds the end fast. This cord is
wound around the handle over a non-conduct-
ing substance, if preferred, and covers the en-
tire surface of the handle. At the lower part
of the handle a tapered hole i1s bored trans-

versely througt the handle, and the cord, pass- i around the bearmg, WhICh r11so commumcfites -'

|

“more portions of -

desired.

face, and a

274,476

ing therem is held by the recessed plug driven
in alongmde of it.

The segment-pinions 13 are ﬁxed on the ta-
‘pered stems of the valves 10 10 102 10* by pins
locked
~ Before the

301, Figs. 3 and 4, aund a cap-nat, 302,
by a flexible disk or washer, 303.

70

nut is applied the washer 303 is punched-down '

against the recess in saul nut, as shown 1
Ifig. 8. L

The xopplg plpe 12 r-_md stearn pass'lges 12e
are preferably located, as shown, in the center

into holes 304, formed iu the hub of the pin-
1on, and after the nut 1s screwed home one or

75
said washer are turned up. -

30

of the 'oylinder-onsing 4, between the heads
{ thereof, and likewise the exhaust-passages 20

and outlet 20%; but the supply-pipe 12 may be

‘nearer one end than the other, if desired. Re- .
“cesses 11" extend to the rear ot the steam-ports

11 and 112, within the cylinder, to permit the
inlet-steam to pass the ends of the teeth 3, and

's0 behind them as soon as they cover the inlet-

ports. The main shaft-bearings within the

| heads are formed 1n segments 48 with Babbitt
metal on their faces; or they may be composed

entirely of any other suitable metal,which may
be rebabbitted or replaced by new ones when

case or bearing, 49, in which the assembled
bearing-segments are held in their positions for
being set up to the shaft as they wear.
bearing-case or housing 49 is surrounded by a

.momblo ring or c¢ylinder, 50, having inclined

‘They have inclined projections on
their backs extending throngh mortises in a

The

QG

935

100

surfaces oor-responding with the inclined pro- .

jections on the backs of the bearing-segments.
The ring or cylinder 50 is drawn endwise to
force 11 “the bearin g-segments by screw-bolts
77,serewing into the lange S of the ring.
bolts are tm ned by means of a key.or wrench

The )

el

inserted through the apertures 20 (shown in

Figs. 1 and G) in the gear-wheel 168, corre-
external cover of the oslm{ler head.
lar flange, 21, toothed or serrated on its inner

toothed or serrated disk, 22, which
is preveunted from turning with the bolt 7 by

fixed feathered keysorpins 32, passing through

holes 31, (see I'ig. 13,) and, permitting a longi-
tudinal but not a rotary movement, 18 pressed
outward by a spiral spring into engagement

with the fixed disk or ﬂonge 21 on the screw-
I20

bolt 7. Longitudinal pins 34 pass. through

holes. in the toothed flange 21, and have hﬁ‘ldb.
which movein the annular recess 33 when the

bolt is turned, which serve to press the disk

22 out of eimagement with the teeth on the
flange 21 when pressed inward by the key or

wrench. The serew-bolts 77 are kept in place
by rings 30, fastened to the outer surface of the
beorin g-case by screws or rivets, The main
shell of the head, in which the bearing-case or
housing and the adJ ustable ring are fitted, has
an annular ehamber, 24, extendmg completely

“sponding apertures, 20¢, being prow(ledm the

To hold
the bolt 7 against unserewing, it has an anunu-.

110

15
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451
of the eylinder.

55

at 26 in Fig

'974,476 .

with the remaining c.ha.mbers thmugh cored | ent ﬁled by me, . of even date herewith, des-

channels, (descmbed more fully in another ap-

plication of even date herewith, damgmted

‘“Case D,”) forming one main reservoir. Re-
cesses foroil are also formed between the shell
and the housing of the beari ng-seg ments, as
shown at 20 in Plgs 1.and 7. For packing
the:pmt between the eylinder-heads and the
rims or ends of the piston-wheel 2
is employed at each rim, as shown in section

11. Thesaid ring is pressed out by seml elllp-

tical springs 27,. and is formed with a number

of water-]nchme greases, 28, on ifs face, as
shown in Fig.11. To secure the said p&cking-

ring against turning in the head, lugs 29 are

employed, fitting in corresponding recesses,

one of which is shown at 208, Irig, 8, and fast-

ened to the head by screws or rivets.

The recessed abutment-rollers are provided
with end plates, 9%, covering the ends of the
abutment - roller recesses, for forming tight
joints and preventing leakage of steam Dbe-
tween the ends of the abntment-rollers and
thhe plates and between the ends of the teeth
and the plates, and in conunection with pack-
ing-rings similarin construction to those here-
inbefore described, and. shown in enlarged

views 7 to 11, mclusn e, but madeof a breadth

and size to ﬁt. the end plateb, 94, of the abut-

ment-rollers.
The hollow base upon which the engine

stands, and to which it 18 bolted, contains a

Series at connected pipes, Bbmugh which cold
water is forced and around which the ex-
haust-steam flowsin ltS pﬁlsbaﬁe to the exhaust-
pipe 204, -

The engine is prm*med with a governor of

any appmved construction, a common form of

which is illustrated 1n Fig. 1. The outer bear-

ing of this horizontaldriving-shaft 37is mount- |

ed in a novel mannerin a bracket or standard

on‘the end of the eylinder-head cover, sup-
orted by a brace, 35% extending to the top

- "Phe said standa,rd and brace
may be made in one or more pieces, as may be

preferred.
38, rotated by a belt from the main shaft 1.
Cylinder-cocks 12% are inserted in the lower

portion of the ¢ylinder-heads, both connected
with the annnlarchamber in which the piston-
teeth revolve, for the purpose of carrying off
the water of condensation, all of which is more
fully described in another application for pat-

. 7, and in uader view in IFig. S,
and 1n detailed broken parts in Figs. 9,10, and-

The shaft is driven by a pulley,

, & ring, 2 ")(1," |

L . Y

!
l .

ignated ¢“Case A. m

Having thus deseribed m 3, mventmn what I
claim as new, and desire to secur& by Letters
Patent, 18—

1. A single reversible trochilic or rotary en-
gine having one main ¢ylinder or engine-cas-

ing con tmnmn' one piston-wheel cvlmder, two

‘abutment-roller casings, and four valve-seats,

with suitable induction and eduoction steam

6o

passages, ports, and channels, and a piston-

wheel, two abutment-rollers, and four valves,
substantiaﬂy as and for the purpose set forth.
. In a rotary engine, the combination of
cy]mder-heads provided with packing-rings,
and abutment-rollers provided with removable

plate 9% on its ends, to form packing-joints be-

tween the said paecking-rings and rollers and

surface-bearings -for the ends of the 1}181011- |

feeth, substantml] y as set forth.
3. A trochilic or rotary engine consisting of
a main engine - casing, a piston - wheel, two

‘abutment-rollers, recessed as described, mth

four reversing-valves, and gear at one or both
ends of the engine, two heads, two covers for
the heads, and a main shaft, substantially as
and for the purpose speclﬁed .
4. In a rotary engine, adjustable bolts, with
serrated flange 21 and serrated ring 22
32, ring 30 for holding the bolts in pos;tion,
spring to hold the serrated ring in contact,
and headed pins 34, in combination with ring
50 and bearing-pieces 48, as and for the pur-
pose set fortl. |
5. In a rotary engine, in combination with
the head, a packing-ring provided with a re-
CeSS 1n 1ts inner surface, as shown, for the re-

tially as specitied.
6. Thecombination of a toothed piston- Wheel
and recessed abutment-rollers, geared together

‘and grooved or creased longitudinally on their

peripheries to adapt them to work together

‘steam-tight, as described.

7. Thecombination ofa toothed piston-wheel,
two abutment-rollers on opposite sides of said
wheel, recessed for the passage of the feeth
thereof, and helical gears at each end, connect-
mng the shaft of the piston-wheel and theabut-

poses set forth.
I. N. FUEBES.
In presence of—
ERNEST ABSHAGEN,
FRED, L. F¥OSTER.

stops |

70
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ception of springs 27, with stops ‘)9 substan-

95

100

. ment-rollers, substantially as and for the pur- 125
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