
Patented Feb. 18, 1902. 
E. E. THOMAS &. J. E. LOCKWOOD. 

MEANS FOR AUTOMATICALLY CONTROLLING SAWMILL CARRIAGES. 

No. 693,629. 

(Application filed Aug. 12, 1901.) 
3. Sheets-Sheet . (No Model.) 

: 

nventors 
Edwin, E.H.9As 

GE E. THE RATCSRNEYS 
BY 

WNesses. 

  



Patented Feb. 18, 1902. 
E. E. ThOMAS & J. E. LOCKWOOD. 

tEANS FOR AUTOMATICALLY CONTROLLING SAW M LL CARRAGES. 

No. 693,629. 

(Application filed Aug. 12, 1901.) 

orot-ITHc. washingtoN. ERS (c., 

  

  

  

  

    

  

  

  



No. 693,629. Patented Feb. 18, 1902. 
E. E. THOMAS & J. E. LOCKWOOD. 

MEANS FOR AUTOMATICALLY CONTROLLING SAW MILL CARRIAGES. 
(Application filed Aug. 12, 190.) 

(Noodle.) 3. Sheets-Sheet 3. 

Nventors 
DWN f. -on-1As 

votin Ae. A local/OCA 
as Y a . 

Aft/5 

WNesses 
TTorneys 

the Norris Peters co. hoto-Litho, washington.o.o. 

  



IO 

25 

35 

45 

UNITED STATES PATENT OFFICE. 

EDWIN E. TIOMAS, OF ST. PAUL, AND JOHN E. LOCKWOOD, OF MINNE 
APOLIS, MINNESOTA. 

MEANS FOR AUTOMATICALLY CONTROLLING SAWMILL-CARRIAGES, 

SPECIFICATION forming part, of Letters Patent No. 693,629, dated February 18, 1902. 
Application filed August 12, 1901, Serial No. 71,734, (No model) 

To all whon, it inct? conce77. 
Be it known that we, EDWINE. THOMAS, of 

St. Paul, Ramsey county, and JOHN E. LOCK 
WOOD, of Minneapolis, Hennepin county, Min 
nesota, have invented certain new and useful 
Improvements in Steam-Feed Cylinders for 
Sawmill-Carriages, of which the following is 
a specification. 
Our invention relates to sawmill machinery, 

and particularly to devices used in connection 
with and for controlling the movement of the 
carriage. It sometimes happens in the op 
eration of the sawmill-carriage that some of 
the connections for operating the valves that 
control the admission of steam to the cylinder 
become accidentally broken, causing the saw 
yer to lose control of the valves and of the 
carriage, or the Sawyer may while having 
complete control over the valves and the car 
riage so lose his presence of mind as to throw 
his lever back and forth and allow the car 
riage to race from one end of the track to the 
other, endangering the lives of the men on 
the carriage and frequently damaging the car 
riage, mill-building, or the machinery. It also 
sometimes happens that the piston-rod will 
break while the mill is running, allowing the 
piston to be blown out through the cylinder 
head, causing considerable damage thereto 
and a delay in the operation of the mill. 
The objects, therefore, of our invention are 

to provide means for preventing injury to the 
men and damage to the machinery in case the 
Sawyer loses control of the carriage or of him 
Self and to prevent the piston from being 
blown out through the cylinder-head in case 
of breakage of the piston-rod. 
A further object of the invention is to pro 

vide means for aiding the air-buffer or cush 
ion-stop in arresting the movement of the car 
riage when near the limit of its stroke or 
travel. Other objects of the invention will 
appear from the following detailed descrip 
tion. 
The invention consists generally in provid 

ing means for automatically balancing the 
piston and arresting the movement of the car 
riage if for any reason the sawyer loses con 
trol of the same. 

Further, the invention consists in providing 
free or flying pistons in the cylinder. 

Further, the invention consists in various 
constructions and combinations, all as here 
inafter described, and particularly pointed 
out in the claims. 

In the accompanying drawings, forming 
part of this specification, Eigure 1 is a side ele 
vation of a sawmill-carriage and its connec 
tions, the cylinder and the operating mechan 
ism connected thereto being shown in section. 
Fig. 2 is a sectional view, enlarged, of the 
right-hand end of Fig. 1. Fig. 3 is a side ele 
vation, enlarged, of the mechanism shown at 
the left of Fig. 1. Figs. 4 and 5 are details of 
a packing for one of the pistons. 

In the drawings, 2 represents a sawmill-car 
riage, 3 the track-rails, 4 the timbers where 
on the rails are supported 5 a cylinder, 6 the 
piston, and 7 the piston-rod, all of the ordi 
nary or preferred construction. 
nection by means of which the piston-rod is 
secured to the carriage. 9 represents ports 
provided in the wall of the cylinder over 
which steam-inlet pipes 10 are secured. These 
pipes 10 are provided at their outer ends with 
the sawyer-valves 11, of the usual construc 
tion, connected by the rod 12 and its attach 
ments with the Sawyer-lever, by means of 
which the valves are operated and the admis 
sion of steam to the cylinder is controlled. 
These parts are all of ordinary construction 
and need no further detailed description. 
Between the sawyer-valves and the cylin 

der we provide valve-casings 13, each pro 
vided with a slide-valve 14, having an annu 
lar groove 15, through which the steam passes 
from the sawyer's valves to the pipes 10 and 
the cylinder. These valves are provided with 
iston-rods 16, extending through longitudi 

nal holes in said valves that are of greater 
diameter than the diameter of said rods and 
form passages 17, through which the steam 
may pass from one end of the casing to the 
other to prevent undue pressure on either end 
of the valve. Each end of the valve-casings 
is provided with ports 18, communicating 
with ducts 19, that lead to the sawyer's valves 
and permit the water of condensation to es 
cape to the exhaust. The slide-valves 14 are 
each provided with annular grooves forming 
steam-chambers 20 within the casing, and in 
terposed between said grooves and the grooves 
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15 is a solid ring or bridge 21 for the purpose 
hereinafter described. 
22 is the main inlet-pipe through which 

steam passes from the boiler to the sawyer's 
valves. 

23 represent branch pipes leading from the 
pipe 22 and communicating with the interior 
of the valve-casings 13 and the chambers 20 
to admit live steam therein. 
24 represents enlargements of the pipes 10, 

forming by-passes, which when the bridges 
21 stand across the passages from the saw 
yer's valves to the pipes 10 form communi 
cating passages from the steam-chambers 20 
to the pipes 10 and allow steam to rush into 
the cylinder upon each side of the piston 
without passing through the Sawyer's valves. 
The piston-rods 16 are connected by a rod 

25, and the rod nearest the carriage is con 
nected to an operating-rod 26, that is sup 
ported on a hinged arm 27 and pivotally con 
nected to one arm of a bell-crank 28, the op 
posite arm being pivotally connected to a bar 
29, provided at its outer end with an anti 
friction-roller 30. A similar roller 31 bears 
upon the vertical edge of said bar and prevents 
oscillation of the same, but permits its free 

The bell-crank is pivot 
ed on a suitable clip or casting 32. This bell 
crank and the bar 29 are provided near one end 
of the carriage-track, and the roller 30 pro 
jects up into position to be struck by the cam 
or inclined face 33 of the depending bracket 
or hanger 34, that is secured on the carriage. 
Near the opposite end of the track we pro 
vide a similar bell-crank connected with the 
bell-crank 28 or the rod 26 by a rod 35 and 
provided with a similar vertically - moving 
bar carrying an antifriction-roller that is in 
position to be engaged by an inclined or cam 
face provided on the bracket 34 opposite the 
face 33. The last-named bell-crank is sup 
ported in a manner corresponding to the one 
described. These vertically-moving bars are, 
as stated, near the limit of the stroke or 
travel of the carriage, and if from any cause 
such as breakage of the machinery or the 
sawyer losing his presence of mind the car 
riage should rush to the end of the track 
nearest the cylinder the cam-face 33 will en 
gage the roller 30, oscillate the bell-crank, 
and move the slide-valves 14. As these valves 
are moved by the depression of the bar 29 
the bridges 21 will be moved across the pas 
sages between the sawyer's valves and the 
pipes 10, and consequently shut off the flow 
of steam through these valves to the cylinder. 
At the same time the by-passes 24 will be un 
covered and the steam rushing into the cyl 
inder from the chambers or grooves 20 will 
produce an equal pressure upon each side of 
the piston and arrest further movement of the 
carriage. If the carriage should escape from 
the control of the sawyer when moving in 
the opposite direction or toward the other 
end of the track and move far enough to 
operate the other bar 29, then the valves will 
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be operated in a similar manner, the flow of 
steam through the sawyer's valves again cut 
off, and the live steam permitted to pass 
through the pipes 23 into the chambers 20, 
and from thence to the cylinder. A per 
fect automatic stop mechanism is thus pro 
vided, which in case of accidents to the ma 
chinery will absolutely stop movement of the 
carriage and prevent injury to the men or 
damage to the machinery. In case the saw 
yer should so far lose his presence of mind 
as to throw his lever back and forth and 
cause the carriage to rush from one end of 
the track to the other he will, as soon as the 
carriage engages either of the vertically 
moving bars, be instantly deprived of fur 
ther power to move the carriage, and steam 
cannot be again admitted through the Saw 
yer's valves to the cylinder until the valves 
14 have been pushed back to their normal 
position, where the grooves 15 will register 
with the passage from the sawyer's valves 
and the pipes 10 and allow the steam to flow 
again into the cylinder. 
At each end of the cylinder we provide sec 

tions thereof 36, that are of greater diame 
ter than the main portion and are provided 
with free or flying pistons 37, which have a 
limited sliding movement between the cylin 
der-heads and beveled shoulders or surfaces 
38, provided on the inside of the cylinder 
near the points where the sections 36 are se 
cured to the main portion of the cylinder. 
The sections 36, near the cylinder-heads, are 
provided with ports 39, which communicate 
through the valve-casings 13 with the steam 
chambers 20 by means of pipes 40, and these 
pipes are provided with check-valves 41, which 
open toward the cylinder. As the chambers 2 
have direct communications with the steam 
supply pipe 22 through the pipes 23, it follows 
that the pressure in the sections 36 back of 
the sliding pistons will be substantially boiler 
pressure, the ends of said pistons will be mor 
mally held in the position shown in the fig 
ures, the pressure on the other side of said 
pistons not being as great, owing to the loss 
by passage through the sawyer's valves and 
the less area of the pistons exposed. The 
piston shown at the right of the figure is eas 
ily accessible through the cylinder-head, but 
at the other end, on account of its position on 
the piston-rod, the flying piston cannot be 
readily gotten at for the purpose of packing 
the joints, and hence we prefer to provide an 
improved form of packing. (Shown in detail 
in Fig. 4.) This packing consists in provid 
ing a substantially square socket or recess 
2 in the face of the piston and arranging 

therein a series of metal plates 43, having 
curved faces 44 to bear on the piston, and held 
in yielding contact there with by springs 45. 
Spaces are provided between the edges of the 
plates to permit their automatic adjustment 
as they are worn away by the rubbing con 
tact of the piston. As shown in the fig 
ure, we prefer to provide two sets of these 
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plates, arranged to break joints and as far as 
possible prevent the passage of steam from 
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one side of the piston to the other. The 
plates are held in position in the socket by a 
suitable follower 46. This form of packing 
will render the free piston practically steam 
tight and will obviate the necessity of fre 
quent examination and repairs. 
In a log-carriage-cylinder as usually con 

structed if the piston-rod breaks the piston 
will be blown out through the cylinder-head, 
but by providing the free or flying pistons in 
each end of the cylinder and having steam 
substantially at boiler-pressure behind them 
it will be impossible for the cylinder-piston 
to be blown out in case of breakage, as each 
of the flying pistons will act as a cushion to 
receive the shock of impact of the cylinder 
piston when released and gradually arrest 
its movement. At one side of the cylinder is 
an air-cushion buffer 47, having a piston 48, 
projecting into the path of the log-carriage 
to be struck thereby when near the limit of 
its movement. This buffer is for the purpose 
of arresting the movement of the carriage in 
case of breakage of the machinery or should 
the sawyer lose control of the carriage and 
allow it to travel farther than is usual or 
necessary. The piston 48 when struck with 
the carriage will be driven into the air-cylin 
der, and about the same time the cylinder 
piston will strike one of the flying pistons, 
which will aid the air-buffer in arresting the 
movement of the car and the mechanism con 
nected there with. 
Various modifications will suggest them 

selves to any one skilled in the art, such as 
different means for operating the sliding 
valves by the movement of the carriage and 
other means for conducting the live steam 
from the supply-pipe past the sawyer's and 
sliding valves. All such modifications, how 
ever, we regard as obvious and within the 
Scope of our invention. 
We claim as our invention 
1. The combination, with a carriage of a 

fluid-pressure cylinder and its piston, valves 
within control of the operator for admitting 
fluid-pressure to each end of the cylinder, 
and means interposed between said cylinder 
and valves and actuated by the movement of 
the carriage for automatically shutting off 
the passage of fluid from said valves to the 
cylinder and depriving the operator of power 
to move the carriage. 

2. The combination, with a carriage of a 
fluid-pressure cylinder and its piston, valves 
therefor within control of the operator, pipes 
connecting said valves with said cylinder, 
means provided in said pipes for shutting off 
the passage of fluid from said valves to said 
cylinder, and means provided at each end of 
the carriage-track to be actuated by the car 
riage for operating said shutting-off means, 
whereby the operator will be deprived of 
power to move the carriage, substantially as 
described. 

... 3 

3. The combination, with a carriage of a 
fluid-pressure cylinder and its piston, valves 
connected with said cylinder and within con 
trol of the operator, means interposed between 
said valves and cylinder for shutting of the 
passage of fluid thereto, means governed by 
the movement of the carriage for operating 
said shutting-off means, and passages nor 
mally closed by said shutting-off means and 
opened by the movement of the same for con 
ducting the fluid around said valves to said 
cylinder, substantially as described. 

4. The combination, with a carriage, of a 
steam-cylinder and its piston, valves within 
control of the operator through which steam 
is admitted to each end of said cylinder, pipes 
connecting said valves with said cylinder, 
slide-valves provided in said pipes, means 
connected with said valves and projecting 
into the path of the carriage when near the 
limit of its travel in either direction for op 
erating said valves to shut off the steam from 
said cylinder-valves to the cylinder, and by 
pipes leading around said cylinder-valves and 
normally closed by said slide-valves for ad 
mitting steam to the cylinder when said slide 
valves are operated. 

5. The combination, with a carriage of a 
cylinder and piston, valves connected with 
Said cylinder, a stealm - Supply pipe, valve 
casings provided between said cylinder-valves 
and said cylinder, slide-valves therein having 
annular grooves 15 and 20, said grooves 15 
normally registering with the steam-passages 
from said cylinder-valves to the cylinder, 
bridges 21 provided between said grooves 15 
and 20, pipes 23 connecting said steam-supply 
pipe and said grooves 20, steam ducts or pas 
sages normally closed by said bridges 21 and 
opened by the movement of said slide-valves 
to allow the steam to flow from said grooves 
20 into the cylinder, and means connected 
with said slide-valves and actuated by the 
movement of said carriage when near the 
limit of its stroke in either direction for op 
erating said slide-valves. 

6. The combination, with a carriage of a 
steam-cylinder and its piston, free or flying 
pistons provided in each end of said cylinder 
and having a limited sliding movement there 
in, valves connected with said cylinder, a 
steam-supply pipe, and pipes connecting said 
supply-pipe with said cylinder between its 
heads and said free pistons, substantially as 
described. 

7. The combination, with a carriage of a 
steam-cylinder and its piston, free or flying 
pistons provided in each end of said cylinder, 
inclined or beveled shoulders between which 
and said heads said pistons are freely slid 
able, valves connected with said cylinder, a 
steam-supply pipe, and pipes connecting said 
supply-pipe with said cylinder between its 
heads and said pistons, substantially as de 
scribed. 

8. The combination, with a carriage of a cylinder and its piston, flying pistons pro 
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vided in each end of said cylinder, cylinder 
valves, pipes connecting said valves with 
said cylinder, a steam-supply pipe, valve-cas 
ings provided between said cylinder-valves 
and said cylinder, sliding valves in said cas 
ings provided with means for normally per 
mitting the passage of steam from said cylin 
der-valves to said cylinder and shutting off 
the same when operated, steam - chambers 
provided in said valves, steam-passages com 
municating with said chambers and said cyl 
inder when said valves are operated, pipes 
connecting said stea in - chambers with said 
supply-pipe and with the cylinder between 
its heads and said flying pistons, and means 
connected with said sliding valves and actu 
ated by the log-carriage when near the limit 
of its movement in either direction, substan 
tially as described. 

9. The combination, with a carriage of a 
steam-cylinder and its piston, steam-feed for 
said cylinder-valves, pipes connecting said 
valves with said cylinder, sliding valves in 
terposed between said cylinder and cylinder 
valves, and adapted to shut off the flow of 
steam to both sides of the piston simultane 
ously, vertically-movable bars provided re 
spectively near the ends of the log-carriage 
track, means connecting said bars with said 
sliding valves, and means provided on the 
carriage for actuating said bars to operate 
said sliding valves. 

10. The combination, with a carriage of a 
steam-cylinder and its piston, cylinder-valves, 
pipes connecting said valves with the cylin 
der, a steam-pipe, sliding valves interposed 
between said cylinder-valves and said cylin 
der, said sliding valves being provided with 
steam - chambers, by-pipes connecting said 
steam-supply pipe with said steam-chambers, 
steam-passages leading from said chambers 
to said cylinder and closed when said sliding 
valves are in their normal position, and 
means projecting into the path of the car 
riage to be actuated thereby for operating 
said sliding valves to shut off the flow of 
steam through said cylinder-valves, substan 
tially as described. 

11. The combination, with a cylinder and 
piston, of a steam-supply having pipe con 
nections with said cylinder on each side of 
said piston, valves normally controlling the 
admission of steam to said cylinder from said 
supply, by-pass pipes, means normally per 
mitting the passage of steam through said 
pipe connections to the cylinder and closing 
said by-pipes, and means for automatically 
operating said closing means to open said by 
pipes and close the passage from said valves, 
substantially as described and for the pur 
pose specified. 

12. The combination, with a carriage, of a 
fluid-pressure cylinder and its piston, valves 
within control of the operator and connected 
with said cylinder upon each side of the pis 
ton and through which the fluid-pressure is 
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valves interposed between said cylinder 
valves and said cylinder, and means con 
nected with said cut-off valves and adapted 
to be actuated by said carriage at a certain 
predetermined point in its travel to operate 
said cut-off valves and shut off the passage 
of fluid through said cylinder-valves and al 
low it to enter said cylinder simultaneously 
upon each side of the piston, whereby the 
operator will be deprived of power to move 
the carriage. 

13. The combination, with a carriage, of a 
steam-feed cylinder and its piston, valves con 
nected with said cylinder upon each side of 
the piston and within control of the operator 
for normally admitting steam alternately to 
each end of the cylinder, and valves interposed 
between said cylinder-valves and the cylinder 
and adapted to be actuated by the carriage 

7o 

75 

When passing a certain predetermined point 
in its travel to shut off the passage of steam 
through said cylinder-valves and allow it to 
enter both ends of the cylinder simultane 
ously. 

14. The combination, with a carriage, of a 
steam-feed cylinder and its piston, rotary cyl 
inder-valves connected with the steam-sup 
ply and with said cylinder upon opposite sides 
of the piston, said valves being within control 
of the operator for normally admitting and ex 
hausting steam from said cylinder, cut-off 
valves interposed between said rotary valves 
and said cylinder and having independent 
connections with said steam-supply and with 
said cylinder and adapted to close the passage 
from said rotary valves to said cylinder, and 
means connected with said cut-off valves and 
operated by the carriage when near the limit 
of its travel in each direction for actuating 
said cut-off valves to cut out said rotary valves 
and admit steam to said cylinder on both sides 
of the piston simultaneously. 

15. The combination, with a carriage, of a 
steam-feed cylinder and its piston, free or fly 
ing pistons provided in each end of said cyl 
inder and having a limited sliding movement 
therein, a steam-supply pipe, cylinder-feed 
valves within control of the operator and con 
nected with said cylinder between said flying 
pistons, cut - off valves interposed between 
said cylinder-valves and said cylinder and 
having independent connections with the 
steam-supply and with said cylinder between 
its heads and said flying pistons, and meaus 
connected with said cut-off valves and adapted 
to be operated by said carriage at certain pre 
determined points of its travel for operating 
said cut-off valves to shut off the flow of steam 
from said cylinder-valves to the cylinder and 
allow it to pass through said independent con 
nections thereto, substantially as described. 

16. The combination, with a carriage, of a 
steam-feed cylinder and its piston, a steam 
supply, cylinder-valves connected there with, 
and with each end of the cylinder and within 
control of the operator for normally admitting 

normally admitted to said cylinder, cut-off steam to said cylinder, cut-off valves provided 
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between said cylinder-valves and the cylin 
der and connected with said steam-supply and 
with said cylinder and adapted when actuated 
to shut off the passage of steam from said cyl 
inder-valves to the cylinder and open said in 
dependent connections to admit stealm to both 
sides of the piston simultaneously, and means 
connected with said cut-off valves and adapt 
ed to be actuated by the carriage at certain 
predetermined points of its travel, whereby 
when the carriage passes either of said points 

the operator will be automatically deprived of 
power to operate the carriage until said cut 
off valves are returned to their normal posi 
tion. - 

In witness whereof we have hereunto Set our 
hands this Sth day of August, 1901. 

EDWIN E. THOMAS. 
JOHN E. LOCKWOOD. 

In presence of- - 
RICHARD PAUL, 
M. C. NOONAN. 
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