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Application filed July 19, 1882. (No model.) 

in France September 1, 1882, No. 150,901; in Belgium September 4, 1882,4No. 58.934; 
XXIX, 122, :1nd >in Spain February 3, 1883, No. 3.581. 

To .all whom it may concern: ‘ 
Beit known that I, JOHN BUoKETr, a sub 

`iect of the Queen of Great Britain and Ireland, 
residing at Southwark, in the county of Y Sur 
rey, Kingdom of Great Britain and Ireland, 
have invented new and useful Improvements 
in Calorie-Engines, of which the following is 
a specification. ` l ' 

My invention has reference to caloric-engines 
ofthe kind wherein the air which is delivered 
by the air-pump is divided into two streams 
before entering the retort.' One stream is de 
livered to an annular space between the fire 
brick lining of the retort and the outer casing, 
whence it descends beneath the grate-bars and 
passes' through the fire. During this passage 
its oxygen enters into combination with the 
fuel and effects combustion, forming carbonio 
acid, which, in passing through the upper stra 
tum of the fuel, takes up carbon and becomes 
converted into carbonio oxide, so‘that the space 
above the ñre constitutes a combustion-cham 
ber containing earbonic oxide and nitrogen. 
The other stream is delivered into the coin 
lmstion-chamber, where it meets with the car 
bonic oxide and nitrogen, and instantaneous 
combustion ofthe latter results. An intense 
heat and great pressure are thus produced, 
which ypressure is subsequently used to oper 
ate the working-piston ot' the engine, to and 
from which it is alternately admitted and cut 
ot'f at the proper times by a valve or valves. 
In such engines as heretofore constructed, 

when the hot air, on its way from the retort to 
the working-cylinder, is suddenly stopped by 
the closing ofthe valve, there results an acces 
sion of heat, the action of which upon. the valve 

- is such as to necessitate the working of the en 
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­gine at a comparatively slow speed. To obvi 
ate'this, I form around and about the valve and 
its seating a space or chamber, into and through 
which atmospheric air is caused to pass on its 
way l’from the pump to the retort, so as to take 
up and utilize a portion of the heat above re 
ferred to and prevent excessive heating’o’f the 
valve. The air chamber or space su rrounding 
the valve and its seating forms practically an 
intermediate part of the air-feeding pipe or 
conduit, so that at each stroke oi' the engine 
the pump delivers a stream ot‘ cold air into it 
for the purpose mentioned. 

Patented in England ̀ May 2, 1882, No. 2,075;`in Canada. August 14, 1882, No. 15,313; 
in Italy september 3o, 1882, XvI,14,5s6, 

To enable admission of hot air from the re 
tort to the working-cylinder to be automati 
cally regulated and cut oit by the action of a 
governor, I apply to the valve-motion a slid 
ing or moving piece arranged to be adjusted 
by the governor in accordance with the speed 
of the engine. According to the position of 
the sliding or moving piece, the valve is closed 
at an earlier or alater point of the stroke. In 
connection with thesaid sliding piece I pro 
vide means for regulating the cutting off of 
the supply of heated air to the working-cylin 
der, so that this maybe effected at the desired 
-point in the stroke ofthe piston. 
To effect stopping and reversing of the en 

gine, I provide cams or -tappets so arranged 
as to engage with sliding or pivotcd bars con 
nected to the inlet and outlet valves ofthe en 
gine. Each cam or tappet is made double, 
and is so arranged thatone ot' its parts is set 
to correspond to the forward motion of the en 
gine and one to the backward motion; \ These 
two parts can never engage with the rod con 
nected to the corresponding valve at the same 
time, although they may both be clear of it. 
By moving the cam or tappct in one direction 
the forward-motion part comes into action, 
while by moving it in the cgther direction the 
backward-1notion part is put into action. In 
the intermediate position the engine is at rest. 

_ To obviate or lessen the noise occurring on 
the' closing ofthe valves, I provide a cylinder 
‘wherein elastic lluid«-such as air-_is coni-_ 
pressed just as the valve is closing. This cyl 
inder is furnished with 'a plunger connected 
with the valve-motion in such a manner that 
when the valve is about to close the fluid in the 
said cylinder offers the necessary resistance 
j ust before the actual closing ofthe valve, thus 
preventing the valve from 'foreibl y strikingV its 
seating. _ 

To obviatc liability ot' hot gases escaping 
­from the retort into-the fuel-chamber, itthe 
fu el -feeding valve should be impert‘ectly closed, 
owing to its not being brought truly to its seat, 
I form the said valve of a combined conical 
and partial]y-sphericahform, such that while 
the upper part will afford facilities for dis 
tributing the fuel upon the iire and ̀ prevent 
ing the accumulation of dust or pieces of fuel 
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or spherical part, fitting closely against its 
seating, will prevent escape of hotgases, not 
withstanding that the valve-axis mayV not be 
truly coincident with the axis of the seating. 
When the engine exceeds its normal speed the 
governor operatesl the valveconnections, so 
that the heated air shall be cut off from the 
working-cylinder at an earlier. point of the 
piston’s stroke. 
To operate the valve-connections, I provide 

levers or bars so arranged that the governor, 
as it is influenced by change lof speed, will 
raise or draw a sliding piece more or less away 
from the cam used for operating the valve, by 
which means thev inlet-valve is made to close 
sooner or later, and so admit the heated air to 
the cylinder for a shorter or longer time, ac 
cording to the power required. 
When theV engine is being stopped it is ad 

vantageous that a reserve of pressure should 
be accumulated, as the gases in the retort lose 
part of their heat when the fire is not urged 
by the pump, and restarting is a matter of 
difficulty. To this end I arrange the stopping 
device in such wise that when operated it 
closes communication between the retort and 
the working-cylinder, but allows the air~pump 
to keep in action so long as the momentum 
left in the engine is sufficient to overcome the 
pressure required to force the air into the re 
tort. 
“Zhen my improved engine is applied to 

work which is unequal-such as propelling 
tram or traction engines, driving power 
cranes,windin g apparatus, and the like-I pro 
vide an additional air receiver or vessel, which 
is charged with compressed air, either by the 
action of the engine~pump or by an additional 
pump provided for that purpose. Thus, when 
the engine is not required to develop its full 
­amount of work, its surplus force can be used 
to create reserved pressure, and the force so 
stored can be used when extra work has to be 
performed by the engine. 
In the annexed drawings, Figure I is a side 

elevationof my improved caloric-engine. Fi 
2 is an elevation at right angles to Fig. l, and 
Fig. 3 is a plan. 

a is the retort, formed of ­fire-brick, and sur 
rounded »by an annular air~space,a’,into which 
a portion ofthe air from the air-pumps b b is 
delivered by means of the pipes l1’ b’ and the 
central pipe, c. The pipe c has two branches, 
c’ c`­’, leading, respectively, to the annular space 
a’ and to the top a2 of the retort c, the propor 
tion of l air passing through each branch being 
regulated by the hollow cylindrical valve d, 
.operated by the governor c, as shown in Fig. 
1. The air which passes through c’ and around 
the air-space a’ descends to beneath the fire~ 
place ofthe retort and passes through the fuel. 
The air that is delivered through the` branch 
c“ is conducted to the upper part ofthe retort, 
where it enters into combination with the ear 
bonic oxide, as already explained. The heated 
high-pressure gas is admitted from the retort 
to the working-cylinders ffby the valves g g, 
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operated from the crank-shaft, and escapes by 
means ofthe exhaust~valves f’f’, operated in 
a similar manner to the valves g g. The hol 
low cylindrical valve d is so arranged with re 
spect to the branches c( c'l that when the engine 
slackens speed and the governor falls the said 
valve is raised, thus allowing a greater pro 
portion ofthe air to pass through c’ into the 
airspace a’ and up through the incandescent 
fuel, at the same time allowing a smaller pro 
portion of air to pass lthrough c2 to the com~ 
bustioirchamber. Thus the consumption of 
fuel is regulated in proportion to the amount 
of power given out by the engine. As the at 
mospheric air from the pumps b b is forced 
through the pipes b/ Z1’ and c to the retort a it 
is caused to pass through a space or chamber, 
_//, (shown in section, Fig. 4, and in plan,v Fig. 
5,) formed around and about each of the valves 
g, so as >to take up and utilize a portion ofthe 
heat evolved by t-he hot air (on its way to the 
cylinders ff) being suddenly stopped by the 
closing of the said valves. In the figures the 
course ofthe heated air is shown by thick ar~ 
rows and the course ofthe cool air by thin ar 
rows. Excessive heating of the said valves _f/ 
g is by the just-described arrangement pre~ 
vented. _ 

Fig. 6 is a side elevation, Fig. 7 an end ele 
vation, and Fig. S a plan, ofthe valve~motion, 
by which the admission of hot air from the re~ 
tort to the worki11g-cylinders ff is automati 
cally regulated and cut off by the action ofthe 
governor. There is a separate arrangement 
for each cylinder, both being controlled by the 
same governor. As the two arrangements are 
identical, the same description will apply to 
each. 

' 71r is a bar, pivoted at one end to the link l1', 
and at the other end to the lever hïwhich op 
crates the valve-spindle i. In the bar h therel 
slides la moving piece, j, connected by levers 
and links to the governor and bearing against 
a supporting-piece, h", onthe bar l1. The slid 
ing piece _7' is connected to the link j’ by a 
screw-connection, ji, for adjusting its length. 
By this device the >point of maximum of cut 
off can be regulated. As the crank-shaft re 
volves in the direction ofthe arrow it carries 
round with it the cam or tappet k, which, com 
ing against the sliding piece j, moves the bar 
71Í and operates the valve-spindle fi. If the 
speed ofthe engine be increased, the governor 
lifts the sliding piecej, so that the cam or tap` 
pet k leaves it sooner and allows the valve 
spindle t' to descend andthe inlet~valveto close 
and cut off the iiow of hot air to the cyliiuler 
at an earlier point ofthe stroke. 

' The handle l is provided for the purpose ol' 
stopping the engine. It is pivoted loosely 
on the shaft or spindle in, and when lifted it 
raises both piecesj clear ofthe cam or tappets 
7»- by means of the _bar or spindle u. This 
spindle rests upon the lever I, and is carried in 
two arms, n’ n2, pivoted loosely on the shaft m. 
It projects at each end underneath the arms 
m/ l1n2 in such way that> when raised it also 
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raises the said arms, and with them the sliding 
piece j. The lever m3 is keyed on the rock 
shaft m, and moves it in accordance with the 
rise and fall of the governor-arms._ The levers 
m* are also keyed to the same shaft, and trans 
mit its motion to ­the levers m’ m2, which 
are connected by the links j’ j’ to the sliding 

The effect of this arrangement is 
that when it is desired to raise the sliding 
pieces by the hand-lever this can be done 
without any alteration in position of the gov 
ernor-balls, since the levers on’ m2 are free to 
be moved away from the levers mt. _ 

In. order to start the engine it is necessary 
to open the inlet-valve of one ofthe cylinders, 
and for this purpose the hand-lever 0 is pro 
vided. It works loosely 011 the shaft p, and is 
capable of being slid along it, so that it can 
be made to actuate either valve-rod or fi.’ 
through the link or lever 71.', sliding bar hÍ and 
lever h2, and one of the projecting pieces 0’02. 

ll‘he reversing arrangement is shown sepa 
rately for the sake of elearness in front eleva' 
tion in Fig. 9, in end elevation in Fig. l0, and 
in plan in Fig. Il. In these figures the gov-` 
ernor and the mechanism for effecting the au 
tomatic cut-off' are omitted. The cams or tap 
pets 7.1 7c are carried by sliding pieces r’ on the 
crank-shaft. Each sliding piece is connected 
to the shaft by a feather-key, and is provided 
with a groove into which two clutch-fingers, 
.forming part of a clutch-lever, r2, project. 
The clutch-levers are connected to the handle 
q, and if the handle be moved out of its mid-> 
position the sliding pieces r’ are carried along 
the shaft in thesame direction, so that one set 
of their tappets, k 7.',- come into gear with the 
pieces j on the bars or levers 11, thus operating 
the valve-spindles z' z" at such times that the 
engine is caused to turn in one direction. If the 
handle q be moved in the other direction, the 
sliding pieces will be moved so that the other 
set of tappets, k’ 7u', are brought into gear with 
the pieeej. - " ‘ 1 

In order that the clutch-levers r2 may be op 
erated by one handle, q, and at the same time 
be allowed to give in case the tappets k do not 
both at the same time, through different posi 
tions of the said cams, engage with the pieces 

are connected to the 
shaft t by means of collars carried loosely on 
the said shaft, against which the springs s s bear, 
and which are pivoted to the forked levers r2. 
To obviate or lessen the noise occurring on 

the closing of the valves g, a cylinder, y?, 
(shown in section, Fig. 12, and in plan, Fig. 
13,) fixed to the valve-casing, is fitted with a 
plunger, y”, connected to the rocking lever Il?, 

In the plun 
ger y“ is a valve, _r/‘, opening inward, so that as 
the plunger rises when the valve g is opened 
air rushes in beneath the plunger. As .the 
rocking lever h2 isdepressed so as to close the 
valve y, it also forces down the plunger g“, thus 
compressing ̀ the air beneath it, which escapes 
up the aperture g5. This air acts as a cushion 

­ and offers the necessary resistance just before 

I 
l the actual closing of thevalve 

‘ central, and so canting the valve, 

g, thusprevent 
ing it from forcibly striking its seating. The 
amount of resistance offered by the air to the 
plunger may be varied by increasing or di min 
ishing the size of the escape-aperture _(f". This 
form of valve mechanism I do not, however, 
claim in the present application. 

ai, Fig. l, is a fuel-chamber fixed to the top 
ofthe retort a, whereby fuel is fed to the re 
tort by means of a valve, a“. ( Shown in sec 
tion in Fig. 14.) To insure the tight fitting 
or closing of this valve against its seating, so 
as to prevent the escape of hot air from the re 
tort into the fuel-chamber, owing to the sup 
porting-chain a* not being at all times perfectly 

the said valve 
is formed of a combined eonical'and partially 
spherical shape, such that while the upper or 
eonicalpart affords the facilities for distribut 
ing the fuel upon the fire and preventing the 
accumulation of dust or pieces of fuel, likely to 
interfere with its 
cal part prevents the escape of hot air, as be 
fore mentioned. On stopping the engine its 
momentum can be expended in forcing air from 
the pump into the retort or into a separate re` 
ceiver, or a separate pump, fu, Fig. 1, may bc 
worked from the crank-shaft and force air into 
a receiver, w, connected by a valve, m, to the 
retort. The accumulated pressure of the air 
in the receiver 1U may be directed into the íire 
place of the retort on again starting the engine, 
or direct to the cylinder. In the ease of tram 
way-engines and the like the resistance offered, 
by the pump in accumulating the said press 
ure may act as a brake to stop the vehicle. 
“That I claim is 
l. The air-inletvalve surrounded‘by the 

air passage or chamber, whereby the excessive 
heating of the said valve is prevented, sub 
stantially as described. 

2. In a caloric-engine, the combination of a 
sliding or movable piece, an adjustable link, 
and a revolving cam or tappet, for the pur 
pose of fixing or adjusting the point of maxi 
mum or latest cut-off of the motive fluid ̀ to the 
working-cylinder, substantially as described. 

3. In a calorie-engine, the combination of a 
sliding-0r movable piece, normally subject to 

closing, the lower or spheri­­ 
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the action of a cam or tappet, for the purpose , 
of operating the inlet-valve of the cylinder, 
and mechanism whereby the said piece may 
be withdrawn from the action ofthe said cam 
or tappet to stop the engine, substantially as 
described. . - 

. 4. In a caloric-engine, the combination of a 
sliding or movable piece, j, a cam or tappet, k, 
a link, ̀ 7“, a bar, n, a shaft, m, anda handle, Z, 
substantially as and for the purposes described. 

5. In a caloric-engine, the combination of a 
movable piece and two cams or tappets car 
ried on one sliding piece, one of the said cams 
or tappets being arranged in the right position 
for the forward motion of the engine and one 
in the right position for the backward motion 
of the engine, and the whole being so arranged 
that either of the said cams or tappets can be 
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set so as to act upon the movable piece7 or that 
both can be set clear of it, substantially as de 
scribed. 

G. In a caloric-engine, the combination oi' 
two cams or tappets7 k k”, set one for forward 
motion and one for backward motion, sliding 
piece j”, carrying said tappe’fs7 movable piece 
j, clutch-lever 1*', and handle _q7 substantially as 
described. 

7. In a caloric-engine7 the combination of a 
cam or tappet7 a sliding or movable piece, a 
lever operated by the motion of the said piece, 
an air»inlet valve controlling the iloW of Huid 
to the Working-cylinder, and an air-.cushion 
for modifying the closing ot' the valve7 substan 
tially as described. 

8. The combination of the retort a, provided 
' with a top, ci, the central pipe, c, and branch 
pipes c’ and ci, the valve d, and the governor7 
substantially as described. 

9. In a caloric-engine7 a receiver into which 
air is' delivered by a pump at such times as the 
full power of the engine is not required to be 
exerted on the external Work, or when the en 
gine is driven by its own momentum or by an 
external force, substantially as described. 

‘10. In a caloric-engine, the combination oi' 
a retort7 an air«inlet valve surrounded by an 
air-passage for the circulation of cold air7 and 
operated by a sliding or movable piece under 
the action of a cam or tappet, its closing being 
retarded or modified by an air-cushion, a Work 
ing cylinder or cylinders7 and a pump7 sub 
stantially as described. ­ 

JOHN BUC/KETTE. 
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