
(No Model.) 2. Sheets-Sheet 1. 
C. F. CHRISTOPHER, 

STEAM ENGINE, 
No. 498,895. Patented June 6, 1893. 

a G. 
W 

I 
A G a 9 wr 

z E East 
Tail i (2) 

Cazzo AC/artstopher yzai/É/Wióz?a ôy 73 oAfférpeys, 
3727-27 42 

The Norris PETERS co, PHoro-LTHo, washingtoN, p. c. 

  

  

    

  

  

  

    

  

  

  

    

  

    

    

  

  

  

  

    

  

  

  

  

  

  

  

  

    

    

  

  

  

  

  

  



(No Model.) 2. Sheets-Sheet 2. C. F. CHRISTOPHER. 
STEAM ENGINE, 

No. 498,895, Patented June 6, 1893. 

2 2% 2 \ seaW. 

1, 
S2 

Q Ee 

Ioepiar 
Cadwo/C/vestopher 

Jöy 72S Aförpys, 

(262-56. 

  

    

    

  

  

    

    

  

  

  

  

  

  

  



UNITED STATES PATENT OFFICE. 

CALVIN F. CHRISTOPHER, OF SPARTANBURG, SOUTH CAROLINA, ASSIGNOR, 
BY DIRECT AND MESNE ASSIGNMENTS, TO THE CHRISTOPHER, ROTARY 
CIRCULAR STEAM CYLINDER COMPANY. 

STEAM - ENGINE. 

3PECIFICATION forming part of Letters Patent No. 498,895, dated June 6, 1893, 
Application filed September 28, 1892, Serial No. 447,094 (No model.) 

To all, whom it may concern: 
Be it known that I, CALVIN F. CHRISTO 

PHER, a citizen of the United States, residing 
at Spartanburg, in the county of Spartanburg 

5 and State of South Carolina, have invented a 
new and useful Steam-Engine, of which the 
following is a specification. 
This invention relates to steam engines; and 

it has for its object to provide an improve 
Io ment in engines of that type known as rotary 

engines, wherein the piston travels in a cir 
cle around the shaft to which the same is di 
rectly secured. 
To this end the invention primarily con 

I5 templates certain improvements in machines 
of this character whereby the power of the 
steam is utilized to its fullest extent, and to 
provide new and efficient means for actuat 
ing the valves and the cylinder heads orgates, 

20 to Secure the proper feed of the steam to and 
from the cylinder. 
With these and other objects in view which 

fairly fall within the scope of this invention, 
the same consists in the novel construction, 

25 combination and arrangement of parts here. 
inafter more fully described, illustrated, and 
claimed. 

In the accompanying drawings:-Figure 1. 
is a front elevation of an engine constructed 

3o in accordance with this invention. Fig. 2 is 
a vertical longitudinal sectional view thereof. 
Fig. 8 is a horizontal transverse sectional view. 
Fig. 4 is a detail sectional view on the line 
4-4. Of Fig. 1. Fig. 5 is a detail rear eleva 

35 tion partly in section of the rear end of the 
Casing, the steam chest cap-plate being re 
moved. 

Referring to the accompanying drawings, 
A represents a sectional casing comprising 

4o the opposite halves or sections a, which are 
Suitably bolted together to form the complete 
Casing or cylinder of the engine, and each of 
the sections is provided upon its inner face 
With the circular groove B, which when 

45 aligned with the opposing groove of the other 
Section completes an inclosed steam cylinder 
or channel C, truly circular in cross section 
and perimeter, and accommodating the round 
ed or circular piston plug D, snugly register 

So ing with said channel or circular cylinder and 

provided with a flat integral extended arm d, 
seated in a registering notch d", formed in 
the shaft diskE, thus providing a rigid though 
removable connection of the piston plug to 
the shaft disk, which disk works between the 55 
inner flat faces of the core portions e, formed 
by the channeling out of the circular steam 
groove or channel. The shaft disk E, is either 
integrally or fixedly mounted on the drive 
shafte', extending transversely through bear- 6o 
ing perforations in the casing and having Se 
cured to one or both ends thereof, cranks, 
band wheels, &c., to communicate motion di 
rectly to any machinery desired, without the 
employment of intermediate gearing. 65 
In order to provide for a perfectly tight 

steam joint between the meeting faces of the 
opposite sections a, I form in such faces the 
packing grooves F, which receive suitable 
packing f, and to provide suitable packing 70 
on the opposite wear faces of the central shaft 
diskE, the inner flat faces of the core portions 
e, are provided with the packing grooves f, 
which grooves receive in the bottom thereof 
movable adjusting ringsf, and suitable pack-75 
ing f, placed in the grooves upon said rings, 
and adapted to be adjusted as tightly as de 
sired, or as may be necessary, against the Oppo 
site faces of said central disk, by means of the 
adjusting screws f, working through oppo- 8o 
site sides of the casing and having their in 
ner ends bearing against the movable pack 
ing adjustable rings before referred to. This 
latter arrangement for adjusting the packing 
may be duplicated for the packing just de- 85 
scribed between the meeting faces of the cas 
ing Sections. 
At one side of the casing and formed in the 

outer face of one of the sections thereof, is a 
circular groove steam chest G, which is in- 9o 
closed by the side cap or plate g, and which 
receives live steam from the boiler through 
the steam inlet g', entering the top of one of 
said casing sections and opening into the top 
of the circular steam chest. By construct- 95 
ing the steam chest in the manner just de 
scribed, the steam fills a circular space, which 
allows for the introduction of the same at the 
proper moment into the cylinder or channel 
C, so that the impact of the same may be re- Loo 
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ceived by the piston plug traveling within 
said cylinder or channel. 
The circular steam chest G, is pierced at 

opposite sides thereof with the opposite holes 
or bearing openings g’, which openings are 
aligned with corresponding openings or con 
finuations thereof, in the opposite casing sec 
tion, and said bearing openings, which thus ex 
tend transversely through opposite halves of 
the casing, receive the oscillating live steam 
and exhaust cut-off plugs H and H', respect 
ively. The live steam cut-off plugs, H, are ar 
ranged alternately with respect to each other, 
so that each opposite pair, or more properly, 
each upper and lower pair of plugs above and 
below the division abutments of the cylinder 
to be described, comprise a live steam and an 
exhaust plug. The live steam plugs H, are pro 
vided with longitudinal steam passages h, 
which open at one end into the circular steam 
chest G, from which said plugs receive their 
steam, and the other ends of said longitudinal 
Steam passages communicate with the cen 
tral steam openings h", which are adapted to 
be thrown in and out of alignment with the 
inlet ports h°, opening into the circular steam 
cylinder or channel. The exhaust cut-off 
plugs H', do not open into the circular steam 
chest G, but are provided with the central 
transverse exhaust openings I, which are 
adapted to be thrown in and out of alignment, 
as the plug Oscillates, with the exhaust ports 
i, leading from the steam cylinder or channel 
outside of the casing. The valves herein de 
scribed are adapted to be alternately con 
trolled at the proper time so that the pistou 
plug D, receives a fresh impact of steam at 
every half revolution thereof, or at the mo 
ment said plug passes each illet port of the 
cylinder, while the spent steam, after every 
half revolution, is exhausted through the far. 
thest exhaust port and plug. 
The casing A, is provided in opposite ends 

thereof with the opposite guide grooves J, 
which extend from a point near the extreme 
opposite ends, into the central core portions 
e, and are adapted to receive the sliding gates 
or heads K. The said gates or heads K, are 
adapted to separate the steam cylinder or 
channel into two horizontal halves, in each 
of which the piston plug receives a fresh im 
pact of steam, while the sliding gate or head 
nearest the open inlet port, forms the abut 

55 
ment or head for the cylinder or channel, and 
is therefore closed across the cylinder or chan 
nel, while the other sliding gate or head is at 
the same time moving out of the cylinder or 
channel, to allow the steam in front of the 
piston plug to escape through the exhaust 
valve or plug in the other portion of the chan 
nel, and also receding to allow the piston 
plug to pass by the same when it reaches that 
point. The sliding gates or heads K, are pro 
vided at their inner ends with the notchesk, 
adapted when the same are closed to take 
over the edge of the central shaft disk E, so 
as to form a perfectly tight joint which pre 
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vents the steam from forcing its Way below 
or above such abutment, as the case may be, 
and each of said gates or heads IK, is connected 
by a swiveled connection k', with the stems or rods L, working through the end stuffing 
boxes l, arranged at opposite ends of the cyl 
inder casing. The said rods or stems L, are 
provided at the outer ends with the right an 
gularly disposed portions l', which are loosely 
connected to the sliding operating bars M. 
The said sliding operating bars M, recipro 
cate within the grooved guide blocks m, Se 
cured to the front of the cylinder casing, and 
are provided at their inner ends adjacent to 
the drive shaft of the ergine with the contact 
rollers m', which are adapted to be engaged at 
every revolution of the shaft e', by the cam 
plateN, fixedly secured to said shaft. The said 
cam plate N, is so constructed that as the shaft 
revolves under the leverage of the piston plug 
through one half of the steam cylinder or 
channel, the same is in contact with the Con 
tact roller at the inner end of the operating 
bar, controlling the sliding gate or head 
toward which the piston plug is traveling and 
is therefore opening such gate or head, as al 
ready referred to. At the moment the cam 
plate leaves the contact roller just noted, the 
gate or head by which the same is controlled 
is instantly withdrawn to its closed position 
to intersect the steam cylinder or channel by 
means of the retractile spring O. The Springs 
O are suitably connected at one end to the 
steam chest side of the casing, and at the other 
ends to the extended arms O, which are con 
nected to the outer ends of the sliding oper 
ating bars controlled by the cam just de 
scribed. The sliding or reciprocating operat 
ing bars M, are further provided at a point 
adjacent to the inner contact rollers thereof 
with the projecting screws or pins P, which 
receive the slotted ends of the valve or plug 
arm p, the other ends of which are fixedly se 
cured to the outer projecting ends of the op 
posite alternate exhaust plugs or valves H'. 
As the operating bars M, are slid out by the 
cam plate N, the same carry the swinging 
ends of the valve or plug arms p, and thereby 
cause the exhaust plugs or valves to be turned 
one quarter of a revolution, so as to close the 
exhaust port adjacent to the opening gate or 
head, as will be readily understood. At the 
moment the springs O, have closed either one 
of the gates or heads behind the piston plug 
which has just passed the same, it is neces 
sary to provide means for instantly opening 
the live steam plug or valve adjacent to the 
gate or head just closed, and in order to pro 
vide for this, I extend the outer ends of the 
live steam plugs or valves similar to the outer 
extensions of the exhaust plugs or valves and 
lace on such extended ends the opening 

springs Q, which normally hold the said live 
steam plugs or valves in such position as to 
provide a direct communication from the 
steam chest to the cylinder or channel. Fix 
edly secured to the extreme outer end of the 
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therefore opens the adjacent exhaust, while 
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said live steam plugs or valves are the clos 
ing arms or cranks R, which have one end 
thereof lie in the path of the flanged cam 
plate S. The said flanged cam plate S, is fix 
edly secured to the shaft e', alongside of the 
cam plate N, and is constructed on less than 
a half circle, so as to close and open the steam 
valves at the proper moment. As the shaft 
e', revolves, the flanged cam S, raises or low 
ers the arms R, according to the position 
thereof, and in either event as the cam plate 
N, begins to open one of the gates or heads, 
at that moment the flanged cam closes the 
adjacent live steam plug or valve, while the 
opposite alternate live steam plug or valve is 
Open and admitting steam. After the piston 
plug has passed the open gate or head, just 
as the Spring closes the open gate or head, 
the cam has left the arm of the open live 
steam valve and therefore allows the spring 
of this valve to open the same to direct the 
steam against the piston plug which at that 
moment is a breast of the valve. 
From the foregoing description, it is thought 

that the construction, operation and many 
advantages of the herein described steam 
engine will be apparent to those skilled in 
the art, but a short outline of the operation 
may be here added. The springs O, nor 
mally keep the gates or heads closed. As 
the drive shaft revolves under the impact of 
steam admitted through the live steam plug or 
valve which is open, the cams on the shaft 
are opening the gate or head toward which 
the piston is traveling, and close the live 
steam plug or valve nearest such gate or head, 
while at the same time closing the adjacent 
exhaust. The moment the piston plug has 
passed the open gate or head, the same closes 
to form a new abutment for the steam and 

the adjacent live steam plug or valve is left 
free to open and directs a fresh impact of 
steam against the piston plug. The position 
of the two cams is now changing, and there 
fore causes the opposite gate or head to com 
mence to open, the adjacent exhaust to close 
and also the adjacent live steam plug or valve. 
This operation continues successively through 
each half revolution of the piston, so that dur 
ing one complete revolution thereof, the same 
has received two impacts of steam, thereby 
causing the steam to be fully utilized, to 
maintain a continued even leverage on the 
drive shaft to revolve the same. At this point 
it may be further observed that at each end 
of the sectional casing are arranged adjust 
able flexible buffers or cushions, T, which are 
arranged in the path of the outer angle ends 
of the gate stems or rods, in order to receive 
the inward blow thereof and prevent the rat 
tling and Wear of the parts, and it may also 
be observed, that the retractile springs O, are 
connected at one end to adjusting screws U, 
which provide means for regulating the ten 
sion thereof to provide for the rapid closing 
of the gates or heads. 

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

1. In a steam engine, the casing having an 
inclosed circular steam cylinder or channel, 
live steam and exhaust ports, and a circular 
steam chest at one side thereof, the drive 
shaft, a piston connected directly to said shaft 
and traveling in the cylinder or channel, and 
the live steam and exhaust plugs or valves, 
working in the casing, said live steam plugs 
or valves communicating directly with the 
side steam chest and the cylinder or channel, 
substantially as set forth. 

2. In a steam engine, the gate-divided cyl 
inder having an integral steam chest at one 
side, the piston moving in the cylinder, the 
hollow live steam plugs or valves opening at 
one end into the side steam chest and the in 
terior of the cylinder, and the exhaust plugs 
or valves, substantially as set forth. 

3. In a stealm engine, the casing having an 
inclosed circular steam cylinder or channel, 
live steam and exhaust ports opening into the 
channel, and an integral circular steam chest 
groove at one side, hollow live steam plugs or 
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valves communicating with the side steam 
chest and the live steam ports of the cylinder, 
alternately arranged exhaust plugs or valves 
communicating with the exhaust ports, slid 
ing gates or heads intersecting the steam cyl 
inder or channel between the opposite pairs 
of valves, the shaft, the piston moving in the 
cylinder or channel, and means for simulta 
neously controlling each gate or head and the 
valves adjacent thereto, substantially as Set 
forth. 

4. In a steam engine, the combination of 
the casing having a circular steam cylinder 
or channel, and opposite guide grooves lead 
ing from the opposite ends of the casing and 
intersecting the steam cylinder or channel, 
the drive-shaft having a central disk, the pis 
ton plug connected to said disk, the sliding 
gates or heads moving in said opposite grooves 
and having end notches taking over the edge 
of the shaft disk, operating rods or stems 
swiveled at their inner ends at k' to said gates 
or heads, live steam and exhaust valves ar 
ranged adjacent to each gate or head, con 
necting devices between the outer ends of 
said rods or stems and the exhaust valves, 
and means for simultaneously controlling 
each live steam valve with the exhaust Valve 
nearest the same, substantially as set forth. 

5. In a steam engine, the cylinder casing, 
the drive shaft, the piston moving in the cas 
ing and connected to said shaft, the opposite 
sliding gates or heads having stems or rods 
working through opposite ends of the casing, 
sliding operating bars moving upon one side 
of the casing and connected at their outer 
ends to said rods or stems, retractile springs 
normally closing the gates or heads and con 
necting said bars, the oscillating exhaust 
plugs or valves arranged adjacent to each gate 
or head and connected with the sliding bars, 
the cam plate mounted on the drive shaft and 
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alternately extending each bar, and working 
the exhaust valve therewith, live steam valves 
arranged in a line with exhausts, and the 
means for controlling the four valves, sub 
stantially as set forth. 

6. In a steam engine, the cylinder casing, 
the drive shaft, the piston moving in the cas 
ing and connected to said shaft, the opposite 
cylinder-intersecting sliding gates or heads 

ch 
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having cushioned stems or rods working 
through opposite ends of the casing, grooved 
guide blocks secured to one side of the cas 
ing, sliding bars moving in said blocks and 
Connected at their outer ends to said rods or 
stems and provided at their inner ends with 
contact rollers and adjacent projecting pins, 
retractile springs connected to the outer end 
of Said bars, the oscillating exhaust plugs ar 
ranged adjacent to each gate or head and hav 
ing at their outer ends slotted arms taking 
Over said projecting pins, live steam valves 
arranged in a line with the exhaust valve near 
each gate and having at their outer ends op 
erating arms, springs mounted on the extend 
ed ends of the live steam valves and normally 
opening the same, and adjacent cams mounted 
fixedly on the drive shaft and adapted to al 
ternately engage said contact rollers and the 
live steam valve arms respectively, substan 
tially as set forth. 
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7. In a steam engine, the combination with 
the cylinder casing, the drive shaft, and the 
piston moving therein, of the opposite spring 
closed sliding gates or heads intersecting the 
cylinder, opposite pairs of live steam and ex 
haust valves arranged adjacent to each gate. 
or head, and having outer extended ends, slid 
ing operating bars moving outside the casing 
and connected at their outer ends to the slid 
ing gates or heads and provided at their inner 
ends with contact rollers and adjacent pins, 
slotted operating arms connected to the oppo 
site alternate exhaust valves and engaging 
said pins, springs arranged on the extended 
ends of the live steam valves to normally open 
the same, closing arms secured to the extended 
ends of the live steam valve, a cam plate 
mounted on said shaft and engaging the con 
tact rollers of said sliding bars, and an adja 
cent flanged cam plate secured to the shaft 
and adapted to have the flange thereof engage 
the closing arms of the live steam valves, sub 
stantially as set forth. 

In testimony that I claim the foregoing as 
my own I have hereto affixed my signature in 
the presence of two witnesses. 

C. F. CHRISTOPHER, 
Witnesses: 

JOHN H. SIGGERS, 
E. G. SIGGERS. 
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