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UNITED STATES

Pvi Ommce.

CARIL OARLSON OF "\TINNEAPOLIS MIN NESOTA ASSIGNOR OF T\VO THIRD%
TO CHARL’ES J. IIEDW’ALL AND CORNELIUS B. SIIOVE, OI‘ SAME PLACE. '

 STEAM- FEED DEVlCE FOR LOG CARRIAGES

%PLCIFICATION formmg 'na,rt of Letters Pa,tent No. 615, 475 dated Decembel 6 1898

(Nu mndel )

Applma’cwn ﬁled Aprll 11, 1898 Serial No. 677 117,

- To all whon it may conceri:

~apolis, in the county of IIennepm and State |
~of Minnesota, have invented certain new and
useful Improvements in Safety Steam-Feed

[0

L5

30

35

device applied thereto.
section taken approximately onthelinex*z*of

Be it known that I, CARL CARLSON, a citi-
zen of the United State%, residing at ane-—

Devices for Log-Carriages; and I do hereby

declare thefollowing tobeafull, clear, and ex-~
act description of the invention, such as will
enable others skilled in the art to which it
~appertains to make and use the same.
..My invention relates to steam-feed devices.

forsawmilllog-carriages,and has foritsobject
to provide a snnple and efficient device for
automatically limiting the extreme move-

ments of the carriage “and piston of the mo-
tor which drives the same, thereby prevent-
ing the carriage from running away and the

piston from bemﬂ' run aﬂ'amst the eyllndel-
20

heads.
To the ends above indicated my' invention

consists of the novel deviees and combina-

tions of devices heremaftel described, and de-
fined in the claims. -

The invention is 1ilustr ated in. the accom-
panying drawings, wherein like characters

indicate like pmts throu-:rhout the several |

views.,

Figure 1 is a view, partly in side elevation
and. pa,ltly in 101]#11311(1111&1 vertical section,
showing a log-carriage and  its cooperatmw

“steam -feed” or feed-motor with my im-

proved safety appliance or valve-reversing
Fig,.21isa homzontal

Fig. 1. FKig. 3 1is atransverse vertical section
mkeu through a portion of the mechanism on
theline *2° ofI‘w' 2. Figs. 4,5,6,and 7 arede-

tail views, partly in side elevatlon and partly

inlongitudinal vertical section,some parts be-
ingbr okeu away,showing portions of the mo-

- 'tor and my attachment or safety device, but

_59

illustrating diff

erent positions which the parts
Fws S and 0 are detail views, respec-

take.

tively in S1de and end elevation, illustrating
a modified connection between the tri ip- Jever.

and the trip-rod. Fig. 10 is a horizontal sec-
tiop corresponding to I‘lﬂ* 2, but illustrating
a slightly-modified eons’urucmon Fig. 11 is

a lonmtudmal vertlml sectlon ta]s.en Approxi- |

of which the 5tea,m or

-slot_s a’,

' mately on ) the ureuum line ! x't of Fig. 10,

and Fig. 12 1s a tlansvelse vertical sectlon
taken approximately on line 2 22 of Fig. 10.
1 indicates the floor or pla,tfmm of a saw-
2, a, and 4 1ndlcate the sectioned cylmder
and 5 6 indicate the piston of the long feed-
motor or carriage-feed device. This cylmder
1S, as 18 umal led]y secmed to the ﬂ001 OT .
platform 1. - | — -- 60
7 mdleates thelow caumﬂ'e Whl(.,hluns over

is connected to- the outel end of the p13t011-

rod 5 by means of a depending bracket 8.
The opposite ends of the cylinder are con- 65
nected to a valve-casting 9 through pipes 10
and terminal ports11. ThlS Va,lve casting or
seat 9 is provided with a cylindrical valve-
seat 12, into the upper portions of which ports
13 and 14 open and in the lower portion of 7o

which the opposite extremities of a discharge

or exhaust passage 15 likewise open. The
ports 13 constitute extensions of the pipe-sec-
tions 10. A live-steam-supply pipe 16 opens
into the port 14, and an exhaust-pipe 17 opens 75

from the centr al portion of the exhaust-pas-

sage 15. A double-héaded cylindrical slide--
Valve 18 is mounted in the seat 12, with 16s
stem 19 working through a Stufﬁnﬂ‘-boz 20.

- This valve- stem 19 18 extended to a consid- 8o
erable distance, and its free end is connected

to the lower end of a hand-lever 21 mounted

on a fixed pivot 22 and operated i 11‘1 the ordi-
‘nary manner toshiftsaid valve 18and through

the cooperating ports in the valve seat or cast- 8 5 '

ing 9 to alternately open the opposite ends |

of the cylinder to live steam and to exhaust.
Each pipe-section 10 is provided with a
valve seat or casting a, through the passage
‘other motive fluid go
passes. The passages through the valve-cast- =
ings a are normally open, but are adapted to |

be closed by sliding gate or cut-off valves a'.

" a? indicates bracket projections. from the
valve-castings ¢, provided in theu uppei 05
ends with &eﬂ‘menml slots a}‘

as, that ka as fulm ums in "the coopemtmn‘ :
The outer ends of these levers a!

are connected to the stems of the codperat- 100



L 11:10' xa,lves a by slot- and—plll ,]omts a’, and

_-Welﬂ"htS a’ are connected to the inner and

| 10W61 ends of said levers, as shown, by means

- 'shown, throucrh stu

20

by fixed stops f7.

35

lars f12 that are Spaced apart some little dis-
tance.

o 50

6o

~ ism above descrlbed is as follows:

ordinary manner.
foot-plece is left in its normal position the
f*® will cooperate with the stop-col-

of flexible connections 01 chams as.

weights a?, acting throun*h said levers af, nor- |

'mall;y hold said va,lves a’in opened pombmns

The levers a* are provided with bell-erank |

extensions a’ for a purpose W]lIC]l will pres-
ently appear.

‘Working through each cylmdel-head 4, as

ing-boxes 23 is a sl1d-f'
ing trlp-l od or plunger b which is provided

at its outer end with a dependmﬂ bracket b’

111 Fig. 4.

Oooperatm .Wlth each t1 1p- -rod bisa 1onfrj
trip-lever f, pwoted at f'. At its upper free;

end the levers fare provided with sheaves 12

and with fingers or portions 73, that normally.
engage the hubs of the cooperating brackets
S V) under the yielding tension of a weight f*
on the lower end of a chain or ﬂemble con-’
- nection f% which runsover the sheave f?aund
The two le--
vers f are connected by a long rod f9, and the
outward movements of 'the"same are limited
The levers f and parts
movable therewith are yieldingly held in nor-
mal positions, as shown, from the tension of a
weight 78, secured to the lower end of a chain
or flexible connection /7, having branches 719,
that run over guide-sheaves f“ and are at-
attaehed to the rod f°.
~ The valve stem or 10c1 19 of the reversmcr-_

is attached to said bracket b'.

valve 18 is provided with a pair of stop- col-

‘The rod f* is provided with a pivoted
trip-arm 18,

frame or floor structure.

f13 in all of its possible positions.

_Operation:. The operation of the mechan-

‘When the
foot-piece g*is stepped upon, the trip-arm i
will be thrown into an inoperative position,

be moved by means of the haud lever 21 and
the feed-motor controlled at will and in the
Howevel

trip-arm
lars % on the valve-stem 19 and the opera-

 tion of the valve 18 will be controlled auto-

on I‘w 1.
The |

5 G and the ca,ulaﬂ'e 7 to be movmcr toward | "
the right or as indicated. by arrows. marked

“"When the said piston has reached

! pomt say, within three feet of the cylinder- - e

head, 1t w1ll come into enﬂ'aﬂ'ement with the -

 final portion of this first foot of movement of

| said trip-rod b will bring the trip-arm
the lower end of which is connected to the co-

operating extension a’ of the lever a?, which
is located at that end of the machme by
“means of the chain or flexible connection b
In the normal position of the rod b the con-
nection b? has considerable sl&cL as show |

the 1intermediate portion of |
~ which normallv works between and acts upon |
the stops f* and the free end of which pro-
 jects beyond said stops.
~ leasing-lever which is pivoted at g’ to the
One end of this
~lever ¢ is eonnected to the depeudmﬂ‘ stem
of a foot-piece g*, which projects above the
 floor, and the other end of said lever is pro—
Vlded with a laterally-extended portion g3,
which underlies the free end of the trip-arm

q lndleates a re-

| lent.
and in this case the reversing-valve 18 may

when the said |

)

f¥into

‘engagement with the rw*ht hand collar f®?on .
‘the valve-stem 19, and t.hus force the revers-

‘inner end of the trip-rod b and will thereafter

carry the same with it toward the rightorto--
}_Ward the right-hand ecylinder- head 4. Ap- 75
b prommately the first foot of movementof the =~
‘trip-rod b toward the right will move the trip--

levers f, trip-rod f°, and trip-arm £, and the
80

ing-valve 18 from 1ts prev lous posmon (shown .

in Flg 4) into the position shown in Fig. 5.
By tracing the passages through the va,lve- s
casting 9 and connections it will now be seen _
| that the live steam or other motive fluid will .
be directed into the right-hand end of the
cylinder and will aet in opposition to the

movement of the piston and log-carriage and go o

at the same time will cut off the live Steam _—
from the left-hand end of the cylinder, so

that the propelling force of the fluid w111 for
‘the time being he interrupted or stopped. At
‘the limit of this first foot of movement of the: |
trip-rod b the right-hand trip-lever f will be
thrown into enﬂ*aﬂ*ement with a fixed stop 7

and its movement will be stopped thereby. 'f:j-*
The position of the parts at the limit of this

first foot of movement is 111us131 ated in Fig.

taut.

ICO
5, bv reference to which it will be noted that S
the flexible connection b2 has now been pulled:
Approximately the next foot of move- =~
ment of the piston and trlp-rod will act upon
the gate or cut-off valve o through the con-
nection b? and lever af a® and wﬂl close the

o5

said valve, so that the steam or motive fluid

will be pomtlvely confined in the right-hand '

end of the cylinder, and will thus be caused. :

to act as a eushion to stop the movement of 1
This action or:

the piston and log-carriage.

110

feature of euttmn' off or closing the passage

to and from-the eylmder i8 very important,

for while the boiler-pressure of the steam will -
be sufficient to materially lessen the speed of
the piston and carriage it will in many cases

115

be insufficient to completely stop their move-

ments, and under the oompressmﬂ' action of
1 the platon the steam or fluid in the end of the
cylinder will soon be eompressed to a higher
| pressure than the boiler-pressure and would; .
then be forced out of the cylinder were itnot. =
| for this cut-off or stop valve or some device:

120

which in a broad sense would be its equiva-

Attention is called to the fact that in
this movement of the lever a*a’ in closing
‘the valve o’ the weight a” holds the fulerum-

125

pin o’ at the bottom of the segmental slot a®.
The position of the parts at the limit of this.

second foot of movement.of the trip-rod 0 is

I'3<:3;i:

will be. noted that the bracket U’ has been

| matwally T‘m e*mmple, suppose the plston I atmn' ‘mp -lever f"

separated from the flee end 13 of 1he coope1 R




1t is pos‘alble for the piston and 100*-0&1'11&0'6 ! limits of its strokes and that a pomtwe cush- | _
ioned action is also effected. Either one of

to move appmmma,telv another foot after the
gate or cut-off valve o' is closed against the

| high tension but cushioned action of the con-

~The limit of this possible movement is-illus=1
trated in Fig. 7, by reference to whichitwill |
be noted that the fulerum-pin o’ of the lever
a* has been moved upward in the slot a¢®
and the bracket b’ has been moved on still
farther away from the free end f3 of the co-

| 1 will illustrate the point aswell as many. In

fined steam or filuid; but it will seldom if ever
move to the limit of this possible movement.

- operating trip-lever f.

L5

20

])y the above actions the plston and log--

carriage will be brought-to a stop or stand-
still Wlthm the 11m1ts of a very short move-
ment,butbysuchanincreasing cushion action
thatno jar will be perceptible.  Assoon asthe
piston and carriage are brought to a stand-
still the highly- ompressed steam or motive
fluid in the right end of the cylinder will be-

ecome eﬁ’ectwe to give the same their initial
~ return movement; tOWELId the left.
foot of return movement under the action of

The first

the hwhly- ompressed air wﬂl restow the

.:Lnd the initial portion of the next step of

- movement will permit the weight a' to open

.30

the gate or cut-off valve a'.
now be again admifted into the right end of

‘thecylinder and will become effective to drive

the piston and log-carriage to the other limit

- of 1ts stroke or. to the left- hand end of the

35

cylinder.

The sto];J.éif12 on the valve-stem 19 are |
spaced apart far enough so that the valve 18

~may be reversed by means of the hand-lever

45

5o

21 without moving the rod 7% or trip-arm £,

With the ad;;ustments above assumed said
stops f1? are sorelated to the trip-arm f!2 that
the return movements of the trip-levers fand

rod or connection f°® will not move the revers-
- 1ngvalve from the position shown in Figs. 5,
G, and 7. “The said reversing-valve 18 wﬂl be"j"

automatwally returned to the position shown
in Kig. 4 when the piston 5 6 reaches a point
at the lett-hand end of the cylinder corre-
sponding to the position shown in Fig. 5.

By adjusting the stop-collars * somewhat_
closer together the return movement of the

parts from the p051t10n shownin Fig. 5 to the
position shown in Fig. 6 will cause “the tri ip- |

arm 11 to strike the Teft-hand collar J1% and

~ thereby give the reversing-valve 18 a half-

55

bo

step of return movement toward the left and

bring it to an inter mediate position, in which

it w111 close both of the ports 13. ThlS as 18
evident, will cut off live steam from both ends

of the cylmder and bring the piston and car-
riage to a stop.” In this case 1t will require

the use of the hand-lever to again start the
carriage, but the actions mdwated will be ac-
eomphshed automatically. S

- It is obvious from thefor egomfr that the ac-
tion of the steam or motive fluid on the pis-

- ton of the carriage-motor will be automatic-

ally reversed as said piston approaches the

Live steam will

| eylinder-heads.
creased strength at pomts where the pressure-

these features, even if used alone would give

very beneficial results, but for ﬁre'ason_s al-
ready clearly indicated a much superior ac-

tion is obtained by the 000[361&131011 imsucces-

attachment such as I have provided will be
readily appreciated. by all persons familiar
with the ordinary actions of log-carriages as
used in sawmills, and hence a few examples

the first place it is evident that with the ordi-
nary hand device the utmost care and an ex-
treme nicety of calculation by the operator

“of the hand-lever or device for controlling the -
reversing-valve is required, for while the pis-

ton- head must be run very clase to the heads

SIOH of the two features. R e —
~The great necessity for a satet3 devme or-

. - - memmm: mmiimmmmimmmmmmEmmmmmmmsmmmmmmmsmmmmmsmmmmmmmemmmmmmmsmmmmasmmmsm=atdl i immmmmmmmmmsmmmmmmmfmmmmmmmsmmmmm=ssmm=mmsmsmmmmmsmssm=smssmssd--mmmmmsmmmmmg=ssmms=mmmsmmmcmemmdemmmmmmmmmmg e = - - PR . - - . . . tmimmmmsmmimsiimimesssmssmesEmsssssmssemssamEsmsssssmEsmssSssmEsessmssmasssssmsmsasmsssmssissmSeammsg=ss=s=i= ims=msmssimmsmmsdiesmsimmsmeasmimmssmssmsemssmssmm=m====s
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of the eylinder it must never be permitted to - '

strike the same.
pens that the carriage is run too far, theleby
breaking the maehlnely and often mJulmw
the oper ator and workmen. .

-Henceltso frequently hap- ':

9
Again,if oneof -
the saws should happen to be bmken or

thrown off of their pulleys, asfrequentlyhap-

pens,the operator will be compelled toquickly
leave his post, thus leaving the carriage un-

_eontrolled to run away and break thmfrs up_

gener a,llv

With my impr oved safety device or dttaeh- |

ment, as is emdent the movements of the

carriage will be automamcally eontlolled or

stopped in case of such an accident.
It may be noted that the end seetlons 3 of

the cylinder are ﬂ*tadually thickened or in-

creased in strength in the direction of the
ThIS gives the required in-

100

ros

will be ﬂ'reatesb under the compression in the o

cushloned action on the piston.

Figs. 8 and 9 illustrate a modified construe-

tion of the connection between the trip-rod

the upper end of said lever fis bifurcated at

I10

b-and the trip-lever £, In this construction —

Jf*and is provided with a pivotally- -connected
two-part clamp f15 the sections of which work

on the trip-rod & and are spring-pressed into

frictional engagement therewith by springs
17 In this.construction the head

fon studs f.

[15

S slips under f1 1ct1011a1 engagement on the

trip-rod b.

In Figs. 10, 11 and 1"2 a modmed con%tx ac-

120

‘tion of the dewce for throwing the trip-arm

13 out of action is illustrated.

‘In this eon-

struction the free end of the releasing-lever

‘g engages the intermediate and under portlon- |
of a Vertlcally-mov&ble plate or bar %, the

endsof which are provided with bearings that

work upon a pair of depending guide-l ods k',

the upper ends of which are rigidly secmed
to a fixed bracket or frame-section k% Heads
or enlargements 4% on the lower ends of the

I30

guide- rods %' limit the downward. movement
of the plate or bar k. On the plate or bar £
-is adjustably secured a pair of cam-blocks kf,
shm ing cam- Sm faces i, thh are mclmed in




opposﬂ:e dlrectlons and operate on the t1 1p-'~'

arm 113 under reverse movements of the rod

With this construction the movement of

~1n eonnection with the constructlon shown in
Figs. 1 to 7, inclusive, the trip-arm

1 will

~ first act on the right-hand stop -collar f*?

20

as shown in said- Fig. 11.
tive position of the trlp arm f¥thereversing-
valve may be moved by the use of the hand-i
lever 21. The initial return movement of the

lever.

and shift the revelsmﬂ*-valve into the posi-
tion shown in Figs. 5, 6 7, and 11 and then

will be cammed mto an 1noperat1ve pos1t10n,

rod f®will carry the trip-arm f** down the in-
cline %% to the lowest portion of the block,will

then throw said arm into contact with the left—- |
hand stop-collar 71, thereby causing it to
move the reversing-valve back into the posi- |
tion indicated in T ig. 4, and immediately

after this has been accomplish‘ed“ the cam

- portion £° of the left-hand block £* will cam
- said arm f13 again upw.;ud and hold thesame |
in aninoperative position, so that the revers-
ing-valve may be freely operated by its hand-
This eam -trip thus serves to auto-
'_matlcally let in steam to that end of the

cylinder toward which the piston, after hav-

~ ing been stopped by the cushion device above

- 30 .
| -eﬂpansmn of the hlfrh]y compressed steam
or fluid confined in the cushion end of the_'_

descubed will tend to rebound under the

 ceylinder.

From the foreﬂ*omw descrlptmn and state-.

ments made it is thou ght to be obvious that

my invention is capable of a very wide range
of modification, and hence it will of course

be understood that 1 do not limit myself to

the details of constructmn 111ust1 ated in the

40

- lead or lap to perform the function indicated.

accompanying drawings.

 The expression ‘““a cut oft valve movable;
N to close the exhaust- -passage from the cylin-
- der,”
- broad enough to cover a modification of the

45

as used in the claims, is used in a sense

specific construction shown, wherein the re-
versing-valve itself is provided with sufficient

While a single reversing-valve has been illus-

- trated, it 1mll be understood that any oper-

50

ative IHOdlﬁC&thIl or substltute constructmn- |

~ might be employed.:

&5

60

What I claim, and desire to Secure by L(,t-:-
‘ters Patent of the United States, is asfollows:

feed- motor and carriage driven thereby, of a

cut-off valve movable to close an:exhaust

nassage or opening from the eylinder, and a
device operating independent of the feed-

valve mechanism of said motor, for closmﬂ'

said shut-off valve to form a GllSthIl in the -
cylinder of said motor, snbstantlally as de- )

scribed.
2. The (,ombmatwn with a 1*eelprocat1nﬂ-

- fluid - pressure motor, and carriage driven

_ val Ve movable to close
the exhaust-passage from the cylinder, and

thereby, of a cut-off

In this inopera-

615475

: ;c,lose said Valve a,nd cut off the exhaust wh’enf ? ﬁ
the said piston closely approaches the limit
of its stroke, substantially as described.

_ 70
the rod f°toward the right, as above described | -

3. The combination with a reclploeatmg -
ﬁuld -pressure motor and carriage driven

thereby, of a cut-oit valve in one exhaust-

passage from the cylinder of said motor, and -

an automatic valve-controller,. dctuated by

the piston of said motor a,nd operating to

| close said cut-off valve, when said piston
closely approaehes the limit of its stl oke |

substantially as described. o

4, The comblnatlon with a Straw‘ht lmez

;ﬂmd pressure. motor and carriage dnven_ |

89 |

thereby, of a cut-off valve in one exhaust- :

‘passage from the eylinder of said motor, and

automatic valve-controlling mec,hamsm 0op-

erating, primarily, to reverse the actlon of
the motive fluid on the piston of said motor,

and secondarily, to close said cut-off VELIVG o
and form a closed cushion in S&ld ('thdel o

substantla,lly as described.

5. The combination with a 1601p10(3at1nﬂ'f
straight- line fluid-pressure motor and car-

90

riage driven thereby, of cut-off valves inthe

,ez.haust -passages from the opposite ends of
‘the cylinder of said motor, and automatic
valve-controlling mechamsm actuated by the
_piston of said motor and operating, B
rily, to reverse the actmn of the motwe fluid -
“on said piston, and secondarily, to close said
cut-off valves, substantially as described.
6. The combination with a remplocatmfr,

95
prima-

Stralﬂ‘ht line fluid-motor and carriage driven

| -thereby of antomatic valve- contmllmﬂ* mech-

anism, comprising a trip-rod working thmu oh
one cylmdel-head and a yleldmw connecmon ;

" between the same and the reversing valve or

105

valves of said motor, said parts oper atmn' Sub- o

stantially as descubed

7. The combination with a rempmcaﬂnw: -

fluid- -pressure feed-motor and carriage driven
thereby, of automatic valve-contr olhncr mech- .
anism, comprising a trip- -rod working tthHﬂ‘h o
one cy]mder head, a trip-lever connected to .
‘the reversing vahe or valves of said motor,
and a welght and flexible connection yleld-e.r'
ingly holding said trip-lever for movement
with said tl‘lp-l od, substantially as described.

1IC

8. The combination with a rempmeatmfr .
fluid - pressure motor and carriage driven =
thereby, of a cut-off valve movable to close

| 'one exhaust-passage from the cylinder, com-
1. The combination with a fluid-pressure

I 2¢

prising the gate-valve o/, the bell-crank lever,

with sh1ft,1nﬂ' fulerum, the weight normall} o
‘holding said fulcrum down the. trlp -rod work-

ing thl ough one cylinder- head and a connec-

tion between said trip-rod and said bell-cranh-
lever, substantially as described. |

L21

9. The combination with a reclpmeatmrr

fluid - pressure motor,

~and carriage driven -

thereby, of a eut-off valve in one exhaust-

passage from the cylinder of the motor, an
‘antomatic valve-eontrolhnw mechanism, ac-

13¢

tuated by the piston or part moved thereby

‘and provided with yieldingly-connected parts, ?

a valve-controller operating automatlcally to | whereby 1t operates, primar 113f toreverse the*_('r
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actioil of the iiotive ﬂm& on said ];)1st011ﬁ and,
secondarily, to close said cut-off valve, and

- then to permit further movement of smd pis-

IO

- and Valve-eontlollinﬂ' mechanism operating

15

2C

—as-deseribed.

ton without destroying the set positions of
said cut-off valve or the reversing-valve of

said motor, substantially as deserlbed

10. The eombmatmn with a reelplocatmg
fluid - pressure motor and carriage driven
thereby,which motor has a passage that serves
both for the admission of live steam and for
the exhaust, of a cut-off valve in said passage,

primarily, to reverse the action of the motive
fluid on the piston of said motor, and seconda-
rily, to close said cut-oﬁf Valve, substantla,lly

11. The combination with a carriage, of a
cooperating cylinder and piston, one fixed
and the other -movable with respect to said
carriage, a cut-off valve movable to close an
exhaust-opening from said cylinder, and au-

tomatic connections actuated by the piston or

part moved thereby, and operating to close
said cut-off valve to form a cushion within
said cylinder, substantially as described.

12. The combination with a straight-line

- motor and carriage driven thereby, of a hand-

13

valve of said motor, and controlling meehan-
ism operating to reverse said reversing-valve,

when the piston closely approaches the 11m1ts“

of its stroke, and a releasing device for ren-

‘deringsaid automatic valve- 0011131 olling mech-

anism 1n0peratwe at WIH substantlally as
described.

- 13. The combmatwu with a 1empr00&tmg
fluid - pressure motor and carriage driven
thereby, of automatic valve-controlling mech-
anism operating to reverse the reversing-
valve of said motor, when the piston thereof
closely approaches the limits of its stroke,

..opefa‘ted device conneeted to the reversing- - '

30_:_

o

and a releasing device operating automatic-

render said valve-controlling mechanism in-
operative, under the initial return movement
of said piston and cm rlaﬂ‘e, subqta,ntlally as
described. SRS

In testimony Whereof I afix my signature
in presence of two mtnesses

LARL CARLSON

Witnesses: |
BrssiE B. NELSCN
E, D MERCH &N’I‘ --

-ally to-again reverse the reversing-valve-and-

.45;;
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