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UNITED STATES PATENT OFFICE. 
LOFTUS HOLLINGSWORTH, JR, OF SCOTCHPLAINS, NEWJERSEY. 

STEAM - ENGINE. 

SPECIFICATION forming part of Letters Patent No. 683,688, dated October 1, 1901. 
Application filed August 10, 1894, Serial No. 519,915, (No model.) 

To all tufton, it naily CO7 certa. 
Be it known that I, LOFTUS IHOLLINGS 

WORTH, Jr., a citizen of the United States, re 
siding at Scotchplains, county of Union, and 
State of New Jersey, have invented certain 
new and useful Improvements in Steam-En 
gines, of which the following is a specification, 
reference being had to the accompanying 
drawings, forming a part thereof. 
In steam-engines, more particularly of the 

horizontal type, considerable difficulty has 
been experienced in adapting the usual re 
leasing-valve-gear construction to any but a 
very moderate rotative speed from the fact 
that the valves are usually heavy, the travel 
or swing of the releasing-gear long, and con 
sequently comparatively rapid, the connec 
tions to the dash-pot indirect, working with 
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consider Figs. 1, 2, and 3. 

atmospheric pressure only, and hence the 
parts comparatively large, heavy, and slow 
acting. For these reasons I have devised the 
valve-gear herein described, which is sim 
ple, compact, directly connected, short-travel, 
quick-acting, and controlling sufficient area 
for the free admission of steam. I have also 
devised various other novel features of con 
struction which when taken together render 
the apparatus complete and perfect as to run 
ming. 

Referring to the drawings, Figure 1 repre 
sents a plan view of a horizontal engine em 
bodying my invention and showing the opera 
tive mechanism. Fig. 2 is an enlarged side 
view, partly in section, of the cylinder and 
operative mechanism. Fig. 3 is a section on 
the lines acac of Fig. 2, showing the valve con 
nections and a more detailed view of the op 
erative mechanism. Fig. 3 is an enlarged 
view of the releasing-gear shown in Fig. 3. 
Fig. 4 is a plan view of a novel valve-rod con 
nection that I have found very advantageous 
and efficacious. Fig. 4" represents a section 
on line 4° 4 of Fig. 3 enlarged to the scale of 
Fig. 4. Fig. 5 is an enlarged sectional view 
of a novel construction of dash-pot, and Figs. 
6 and 7 are views of an improved construction 
in governors. - 

Referring now to the drawings, we will first 
As the construc 

tion of the cylinder is novel, I have shown 
two sections thereof taken at different points, 
as Figs. 2 and 3. The cylinder is provided 

at or near each end with ports a, a'. The 
inlet I and exhaust E are preferably cast in 
tegral with the cylinder proper. Steam-chests 
b care formed by semicircular casings bc, 
attached to the ends of the cylinder proper 
in any suitable manner and to each other by 
means of flanges bc. The part of the cylin 
der bearing the ports a constitutes a seat for 
a curved slide-valved, having ports e corre 
sponding to the ports a. The part of the cyl 
inder bearing the ports a' is engaged by a 
curved slide-valve d', having ports e'. The 
valves d dare isolated from each other by 
the plugs ff' or in other suitable manner. 
In the cylinder shown in the drawings the 
upper set of valves are for inlet of steam and 
the lower for exhaust. 
other end of the cylinder are arranged in the 
same manner as shown in Figs... 2 and 3, but 
operate alternately through the intervention 
of suitable mechanism-i. e., the inlet-valve 
operates with its diagonally opposite exhaust 
or the exhaust on the opposite end of the cyl 
inder, and Vice versa. Eachinlet slide-valve 
is operated by means of an arm 1, attached 
to the valve and connected with a suitable 
link 3, which in turn is operated by a bell 
crank 6, eccentric 17, and shaft 13, which is 
directly rotated by the main pulley-shaft A 
of the engine. Each exhaust slide-valve is 
operated in a similar manner by arm 2, link 
4, bell-crank 9, eccentric 18, shaft 13, and 
main pulley-shaft A. . 

Referring now to Fig. 1, I will describe the 
operative mechanism of the engine. The 
main pulley-shaft. A has attached at a suit 
able point a bevel-gear 11, which meshes with 
a gear 12 and operates shaft 13. The relation 
of the gears is preferably about three to one. 
Shaft 13 runs the entire length of the engine 
and operates the valves thereof by the inter 
vention of suitable mechanism, which I will 
now describe. At a suitable point on the 
shaft 18 is attached a spur-gear 14, that 
meshes with a gear 15, located on an inde 
endent shaft 16. The relation of these gears 

14 and 15 is preferably about one to three, 
but must be the same as the relation of gears 
11 and 12. The idea of gearing up the shaft 
13 and then gearing the shaft 16 down to the 
speed of the main pulley-shaft is that a 
smaller shaft can be employed to transmit the 

The valves at the 
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necessary power to operate the valves and an improved dash-pot, (shown in Fig. 3 and en 
also to drive the governor at a high speed to 
render it more effective and sensitive. Suit 
ably secured to the shaft 16 are eccentrics 17, 
one for each inlet-valve, and each provided 
with an eccentric-strap suitably attached to 
rod 7, which is pivoted to and operates bell 
crank 6, which in turn operates valve-socket 
5 through clutch 20, eccentrics 18, one for 
each exhaust-valve and each provided with 
an eccentric-strap suitably attached to eccen 
tric-rod 10, which is pivoted to and operates 
bell-crank 9, which in turn operates valve 
stem 4 through link 8. The socket 5 and link 
S operate the upper and lower sets of valves. 
As the steam enters the upper set of valves 
it is necessary that the lower set be closed, 
as they connect with the exhaust. This is 
accomplished by adjusting the eccentries 17 
and 18. It is also necessary that the upper 
set or admission-valves have some releasing 
mechanism controlled by the governor, where 
by when the proper amount of steam has been 
admitted to complete the stroke of the piston 
the valves will be released and quickly closed 
by the dash-pots, which will be described here 
inafter. This is accomplished by a releas 
ing-gear constructed and operated as follows: 
On the valve-stem 3 is rigidly secured a socket 
5, which is prolonged and is provided with a 
hardened block 5 and a leather-faced tongue 
5 projecting from the under side of the 
socket 5. The bell-crank 6 vibrates om a hollow 
shaft through which the shaft 21, which is op 
erated by the governor, penetrates, thus pro 
viding a long bearing. On the shaft 21 is a 
crank 21", connecting with a link 21, slotted 
longitudinally, as shown at 2, to receive a pin 
or stud 2' on a crank 22, which is rigidly at 
tached to a pivot 22, that penetrates the bell 
crank arm and is rigidly attached to the latch 
20. The said latch is provided with a hard 
ened block 20, which is adapted to abut 
against the hardened block 5 and operate the 
valve-stem. 
tion is transmitted to the bell-crank 6 by the 
eccentric 17 through the eccentric-rod 7, the 
bell-crank to the latch 20, and in turn to 
the valve. It is evident that the bell-crank 
arm and the link 21 move through different 
arcs and that when these arcs intersect the 
latch 20 and block 20 will be raised from 
contact with the socket 5 and block 5 and the 
valve be released from its driving mechanism 
and closed by the dash-pot. This will also 
occur whenever the motion of the governor 
shaft is affected by a change of load on the 
main pulley-shaft and is a safeguard against 

The seg the running away of the engine. 
ment 19, striking the leather-faced tongue 5, 
will ou the return of the bell-crank arm in 
case the dash-pot refuses to work return the 
valve to its first position. This recovery 
would naturally be very racking to the valve 
mechanism of the admission - valves unless 
some means for cushioning its recovery be 
provided. For this purpose I have devised 

An oscillating or vibratory mo 

larged in Fig. 5,) which is as follows: The con 
necting-link or valve-stem 3 has secured there 
to a hollow plunger of preferably two diame 
ters, 23, slightly larger than the stem and, 24, 
considerably larger. The larger, 24, slides in 
a pot and is centered by a serrated bearing 
surface 25. (Shown more particularly in Fig. 
5.) The object of the serrations is the grad 
ual closing off of the free circulation of the 
steam and gradually increasing the pressure 
behind the plunger and partially absorbing 
the momentum of the plunger until the face 
of the plunger reaches the point where no 
more steam can escape except by pass-port 
20, which is controlled and adjusted by the 
screw 26, as in the usual vacuum dash-pot 
construction. The portion 23 of the plunger 
is made somewhat larger than the stem to al 
low for any slight springing of the stem in os 
cillating the valves. - 
To regulate and to maintain a nearly con 

stant speed of the engine against any varia 
tion of load and steam-pressure and to pre 
clude all possibility of a runaway, I have de 
vised a governor of improved construction. 
(Illustrated in Figs. 6 and 7.) Rigidly secured 
to the shaft 13 is a screw-thread of coarse 
pitch 34, on which and capable of rotation is 
the internally-threaded hub 33. Projecting 
from said hub are arms 27, 27, 31, and 32. 
At the extremities of these arms 31. 32 are 
pivotally attached the bell-cranks 31 and 32, 
which carry on each of their horizontal arms 
the governor-balls 29 30 and on each of their 
vertical arms the friction-rollers 3132. The 
other two arms 27 and 27 are rigidly attached 
to the inertia-weight, 28. Mounted on shaft 
13 and capable of a sliding motion parallel to 
the axis of said shaft is a spring - pressed 
sleeve 38, said sleeve being in contact with 
and receiving motion from the friction-roll 
ers 3132, the contact between said rollers 
and said sleeve being maintained by the 
spring 51, the compression of said spring be 
ing adjusted by the nut 38. It will be no 
ticed that the governor is not rigidly attached 
to the shaft 13, but is loosely mounted on the 
thread 34 and is driven by the springs 3637, 
which have one end rigidly secured to the 
hub 33 and the other in a case 35, which is 
rigidly secured to the shaft 13. Thus the 
governor is driven by the shaft 13 through 
the intervention of the springs 3637. The 
operation of the said springs will be described 
in connection with the operation of the gov 
ernor, which is as follows: When the engine 
is starting, the governor-balls 29.30 are at 
their in most position and the bell-crank arms 
31°32' are against the pins 31°32'. The parts 
remain in this position until Within perhaps 
two or three revolutions of the running speed 
of the engine. Then the governor-balls 
29 30 begin to move and assume their run 
ning position when the engine reaches its 
normal or running speed. In case of a change 
from the normal speed of the engine-say 
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Jying a cross-pin, the said pin and arm being tached to said arm and perforated or slotted Id 
bored through to receive the valve-rod, bear- to receive the valve-stem, brasses or bearing 
ing-boxes on the valve-rod on opposite sides boxes abutting against said pins and holding 
of the arm and constructed and arranged to the arm itself in position, substantially asset 

5 engage the same and its pin, and means for forth. 
adjusting and holding said boxes. LOFTUS HOLLINGSWORTH, JR. 

7. In a steam-engine, a valve-rod connec- Witnesses: 
tion that consists of the combination of an LOUISA. M. HoLLINGSWORTH, 
arm attached to the valve, a pin or pins at- LOFTUS F. HoLLINGSWORTH. 

  


