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No. 749, '742

UNITED STATES

Patented J a,nua,ry 19, 1904

PATENT OFFICE

WARREN LYMAN McLEAN, OF YONGE MILLS, CANADA.

. sTEAM—ENGINE FOR CURD-CUTTING MACHINES.

| SPECIFICATION iormmg part of Letters Pa,tent No '749,742 dated January 19, 1904

~ Application filed September 2) 1902 Serlal No. 121 1113

(No model,) |

To all whom it mrmy concern.:

- Be it known that I, WARREN LYMAN Mo—-
LraN, asubject of. the King of (Great Britain,
re&dmg at Yonge Mills, county of Leeds, Prov-
ince of Ontarlo Canada, have invented certain
new and useful Improvements iIn Steam-En-
oines for Curd-Cutting Machines; and I do

“hereby declare that the following is a full,
clear, and exact 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 small reciprocating.

steam-motors especially adapted for curd-cut-

ting machines in which the cutting power is

~applied only in one direction, the returnstroke
“being performed without any cuttmtf or other

useiul application.
The object of my. mventmn is to produce

an engine which shall possess a number of ad-

vantages of moreé or less importance over

those now in use, one of which is to enable
‘the full force of the steam to be applied only

upon the cutting stroke and only so much

steam to be applied on the return stroke asis

necessary to effect the latter, whereby the re-

turn stroke is effected Wlthout danger of

knocking out the cylinder-head and without

- Jar or concussion; another to provide for the

.'39

35

40

full port-opening during the entire steam-ad-
mission period and a Sudden and complete
cut-off, whereby to economize steam and in-

“crease the general efficiency of the engine;
‘another to provide valve mechanism which

shall consume a comparatively insignificant
amount of power in its operation in propor-
tion to the total steam used by the engine, a

feature whichit is difficult to accomplish with
small and simple engines, and another to pro- |

vide for the ready mampulatlon and removal

of the engine bodlly when 1t 1s desired to re-

~ pair the same or the curd-cutter to which it

1S c()nnected or to replace the engine bv an-

“other one of larger or smaller size. :
To these ends. my invention consists in a
cylinder containing a piston, which cylinder

is mounted upon transverse trunnions which

rest in suitable bracket-lugs formed on the
sides of the frame of the cur d-cuitter, and
| ~the cylinder is provided with a handle at its-
' 50 rear end, Whel eby it may be readily lifted i

a side elev&tmn of the same.

‘what larger Scale tha,n in Fw'_ 1

out from or placed in the cur d—-cuttel fr ame-

and connected to the cutting-knife.
A special feature of my invention consists
in the valve mechanism, which comprises a

tapered valve-spindle auanwed to oscillate in

a tapered recess forming the Interior face of
the valve-chest and between which and the

spindle” is interposed a tapered or conical
hner which is provided with the portsthrough
which the steam passes, and these ports are

of different size for the two ends of the cyl-
inder, such that the steam in the return-stroke
end is withdrawn to a certain extent, thus

‘preventing the employment of an excessive

amount of steam for mer ely returning the
piston to the beginning of its cutting stroke
and at the same time preventing' dangerous
jars between the piston and cylinder-head.

~ Another feature of my invention consists in

‘the means employed by me for suddenly and

completely closing the steam-ports at the point

of cut-off, which is effected by means of a tum-

ble-bob or weight fixed on an arm radially ex-

tending from the axis of the valve and caused
to be raised by a dog on the piston-rod, which
‘acts on g rack G'e&red to the tumble—bob until

the said tumble—bob reaches its highest pomt
when 1t 1s overbalanced and falls suddenly to

‘the opp031te side.

My invention furthermore consists in the
peculiar construction and combination of parts
nereinafter described, and more particularly
pointed out in the clalms following the de-

‘seription.

In the drawings accompa,nymo this SpBClﬁ-

a | cation I have shown the most approved form

of my 1mproved steam-engine, and herein—

TFigure 1 is a plan view of the engine com-
plete as connected to a curd-cutter. Fig. 2 is
I‘lcr 3 is a plan

side elevation of the same. Fid 5 1s a longi-

tudinal vertical central sectwn through the

cyhnder and valve-chest of the engine. Fig.

.6 1s'a transverse vertical section taken cen-
trally through the cylinder and V&lve-chestm -
| that 1s to say, on the line 6 6 of Fig. 3. Fig.

T is a plan section taken centr ally throu0'h the
'-.-Valve chestwthat is to say, on the line 7 7 of
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Fig. 4. Fig. 8 1s a fragmentary longitudinal
Vertlcel centrel section through the valve-
chest on a still larger scale to show the differ-
ent positions occupled by the valve. Fig. 9
1 a perspective view of the valve. Fig. 10 s
a similar view of the liner surroundmﬂ' the
valve. Kig. 111is a transverse vertical seetlon
through the curd-cutter shown 1n Figs. 1 and
2 on the line 11 11 of Fig. 2 to illustrate the

character of the mechanism which the engine
1s employed to drive.
The same numerals of reference denote like

parts in each of the several figcures of the
drawings.

12 deswnetes the cylinder of the engine, 13 |

the piston, and 14 the piston-rod, which passes
through a stutfing-box 15 in the forward end 16
of the cylinder, and to the rear end 17 is fixed a
horizontally-projecting handle 18 to enable the
engine to be readily raised from its position or
lowered thereinto. Itwill be observed thatthe

- sides of the cylinder are provided with trun-

nions 19, which rest ordinarily in bracket-lugs
20, fixed to the sides of the frame of the curd-
euttmﬂ‘ machine. This curd-cutting machine,

- as illustrated in Kigs. 1, 2, and 11, comprises a

30
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~which the.curd tells 95 fast as 1t 1s cut.

frame 21,consisting prmelpelly of a pair of lon-
Gltudlnel beams or joists 22, which extend par-
ellel to each other for a con51dereble distance
to one side of the curd-cutting apparatus
proper to form a support tor the engine, and
they have fixed to their inner faces at the pro-
Jjecting ends the socketed bracket-lugs 20 just
referred to. Theframe so formed is adapted
in the ordinary curd-cutting process to rest
upon the upper edge of a curd—vet 23, mﬁo
The
uncut curd is placed in a hopper 24, whose
lower side is closed by the frame 25 of the cut-
ting-knife. This frame consists of a trough-
sheped box having a pair of sides 26 dlrectly
under the sides of the hopper, a transverse
board 27 joining the sides 26, a top board 28

1mmediately under the lower end of the hop-
per at the upper side of the frame, and a bot-

tom board 29 at its lower side. As will be
seen, the top board 28 extends from the rear

‘end of the frame 25 to a point slightly over

half-way across the frame and the board 29 ex-
tends an equal distance from the front end,

“both being of suitable dimensions to com-
pletely underlie the lower end of the hopper,

and between the overlapping ends of the boards
28 and 29 is located a vertical cutting-knife 30,
which, as clearly shown in Fig. 11, comprises
a vertical and a horizontal series of blades,
which intersect so as to form a network, and

- thus divides the curd into a series of small

60

65

strips or rods as 1t passes throughit. Thefor-
ward side of the hopper 24 hee an extension
31, which extends adjacent to the upper face

of the board 29. When the frame 25 of the

cutting-knife is pushed back until the cross-
plece 97 abuts against the extension 31 of the
‘hopper, the kmfe 30 will be under the rear

749,748

edge of the hopper and the curd will fall from
the hopper into the trough-shaped space be-
tween the board 27 and knife 30 and will fill

the same. Then as the cutter-frame is moved

forward the knife will pass through the curd

and the cut curd will fall into the vat 23, while
the board 28 sustains the curd already in the
hopper until the return stroke is completed.
The above description of the curd-cutting
machine with which my engine is employed is
merely by way of illustration of its use, because

the curd-cutting machine of itself is not of my
present 111V611t1011

The piston-rod 14 of the engine has, as
shown, a screw-clamp 382 mounted on its end
for securing the cutting-knife thereto. The
piston-rod has also ad}ustebly mounted there-
on a dog 33, which is fixed thereto by any suit-
able means, such as a set-screw 84, so that it
may be adjusted to the proper poeltlon and
this dog is arranged to act upon the valve-rod
35 by means of a pair of collars 36, which are
likewise adjustably fixed to the Velve-rod by
means of set-screws 37.

The valve 1s of the oscillating type and is,
as represented in Fig. 9, in the form of a con-
1cal spindle 88, and it is arranged to oscillate
about an axis transverse to the axis of the
cylinder 12 and over the center o: the latter,
being setin a taperzd aperture 89 in the valve-
chect o? the engine. Between the valve-

spindle £8 and the walls of the valve-chest is
located & conical liner 40, which has ports 41
and 42 1n 1ts opposite Sldes these being of
different sizes and empleyed for the cutting

‘and return stroles, respectively, as will be

explainzd. Ilr._i;ermediete between the ports
41 and 42 and in the same transverse plane
therewith is an exheust—pert 43, which com-

“municates wivh the exhaust—plpe 44, tapped

into the upper side or the valve-chest. When
the conical liner 40 is driven into place in the
valve-chest, the ports 41 and 42 occupy posi-
tions at the sides and the port 43 at the top,
so that the ports 41 and 42 will register with
the steam-passages 45 and 46, which lead to
the respective ends of the cylinder.

The valve-spindle 38 is formed to take in
steam at 1ts head or larger end throuch a

-central longitudinal passage-way 47, and at

the point opposite the valve-ports it has a di-
ametrical partition 48, which separates the
ports 41 and 42 at all times from each other
and by oscillating the valve causes them to be
alternately connected with the exhaust-port
43. The lower side of this partition 48 is
connected with the central passage-way 47 by
an opening 49, so that the lower side of the
partition 1s always connected with the live

steam and the upper side with the exhaust,

and 1t will thus be seen that by oscillating the
valve 1nto the positions shown in full and
dotted lines in Fig. 8 the ends of the cylinder
are alternately "conneeted with the steam and
exhaust, respectively.
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‘nular strip of packing 52,
__leakacre between the steam and exhaust or
outer air, and this nipple 50 has on its oppo-

"‘?49,74‘2 ' . &

The head .eﬁd of the valve-chest is closed |

'by a nipple 50, having a threaded flange 51

screwing into the open end of the valve-chest,
and the joint 1s preferably packed by an an-

- site end a coupling 53, to which may be se-

10

5

cured a steam-hose 54, which supplies the en-
gine with steam. The opposite end of the
steam-chest is closed by the flange 55, form-
ing the end of the valve-spindle proper. Be-
yond this end the spindle is prolonged in a
conical stud 56, which forms means of attach-
ment for the hub 57 of a tumble-bob compris-
ing a radial arm 58 and a weight 59, acdjustably
mounted on the threaded end 60 thereof. The
tumble-bob 1s fixed to the stud 56 in the

- proper position by means of a set-screw 61.

20

‘meshes with a
of the valve-rod and sliding upon the rest 64,

The hub 57 of the tumble-bob has formed
thereon a gear - segment 62, which inter-
rack 63, mounted on the end

forming the collar of the trunnion 19 and con-
fined against lateral motion by a pin 65. The

motion of the rack i1s limited in both direc-
~ tions by pins 63%

As the piston approaches

. one end of its stroke the dog 33, carried by

30
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1t strikes against one of the collars 36 and
moves the valve-rod 35 in the direction in
which 1t 1s traveling.
piston 1s on its cutting stroke—that is to say,

from left to right, asshown in the drawings—

the dog 33 will strike the right-hand collar 36,
and the tumble-bob being at the right will be
raised until it reaches its vertical position,

' ~when 1t will fall over into the position shown

40

~at the end of the return stroke.
time at which the tumble-bob is raised to the
vertical position by the dog 33 the valve-port

45

in Fig. 4, thus connecting the left-hand end
of the cylinder with the exhaust-pipe and the
right-hand end with live steam, which will

draw the piston 1n the opposite direction, and.

of course the reverse operation will be caused
- Up to the

through which steam 1s admltted and also that

| tle'OU.’D’h which steam escapes remain open to

55
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bob to the opposite side will suddenly reverse
both valves, thus causing an instantaneous
reversal of the piston. Tt will be seen, there-

fore, that the rapidity of the piston is sub-

stantially uniform throughout its stroke in
either direction and no time is lost in revers-
1ng the stroke nor 1s any overspeed at any
point of the stroke necessary, but the cutting
of the curd is performed at a uniform rate of
speed.  FKurther, 1t will be seen that the di-
minished opening of the port 42, which sup-
phes steam to the return stroke, 1s suchas to

~ be just sufficient to draw back the piston with-

out wasting any steam or causing unnecessary

jars, as abwe descrlbed while at the same

time full steam 1s employed 011 the cutting
stroke, in which alone power 1s reqmred

which prevents

‘which the valve-spindle turns.
1s set In a three-sided bracket 69, which is

I, for instance, the -

their tull extent, when the fall of the tumble-

The comcal form of the valve-spmdle sub-'
‘stantially prevents leaking: but in order to

prevent the pressure of the steam upon the

head of the valve from causing the valve-
spindle to jam against its seat I pr ovlde a step-
bearing, which consmts of an admstable, bear-
ing - screw 66, mounted coaxially with the
V&lve-Spindle and at the end thereof.
end of the stud 56 is spherically recessed, as
shown at 67, and the end of the bearing-screw

66 is similar ly recessed and an antifriction

metal ball 68 is placed between them, upon
The screw 66

bolted onto suitable lugs 70, formed on the
side of the valve-chest. It will be seen that

by properly adjusting the screw 66 the posi-

tion of the valve-spindle can be regulated un-

t1l 1t has just the requisite degree of tightness

with the wall of the liner 40 Wlthout bmdmﬂ'

thereon in its movement, and it is of course.

held in this position by the pressure of the
steam on 1its head end, as above stated. As
fast as the adjoining surfaces wear, the wear

can be taken up by simply adjusting the screw

66, so that this valve is always tight and can
never become leaky or worn out. |

On the lower side of the cylinder, at each
end thereof, may be provided a water relief
valve T1. |
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It will be seen “that the engine bemg of

small size 18 readily handled in relation to the
curd - cutting apparatus, the whole cutter-
frame 22, containing the engine, being remov-
able from the vat whenever desu'ed while the
engine itself may be separately removed by
Slmply disconnecting the clamp 32 and raising

I0O0

it by means of the handle 18 and the plStOIl-n |

rod.

Whlle I have shown in the accompanying

drawin gsthe preferred form of my invention,

it will be understood that T do not l1mit my-
self to the precise form shown, for many of

‘the details may be changed in form or posi-

tion without affecting the operativeness or

105

1XO

utility of my mventlon and- I therefore re-

serve the right to make all such modifications
as are included within the scope of the follow-
ing claims or of mechanical equivalents to the
structures set forth.

Having -thus described my invention, what
I claim asnew, and desire to secure by Lettel S
Patent, 1s—

115

1. Ina steam-engine, the combination of a

valve-chest having a conical inner surface and
suitable passage-ways leading to each end of

the cylinder at opposite sides thereof and an

exhaust passage-way leading from the upper

‘side, a conical liner having ports therein

adapted to register with said passage-ways, a,

conical valve-spindle oscillably mounted with-

1n said liner and having 1ts opposite faces re-
cessed opposite said passage-ways so as to
form a diametrical partition separating the
opposme cylinder-ports, said valve-spindle
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. having a central steam-opening connecting
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with the lower side of said diametrical parti-
tion, a steam-pipe connection closing the head
end of said valve-chest, whereby to admit

steam to the central passage-way in the valve-

spindle, and an adjustable step-bearing for the
opposite end of said valve-spindle, whereby
1ts longitudinal position in the valve-chest is
regulated, substantially as described.

2. In a steam-engine, the combination of a

valve-chest having a conical inner surface and

suitable passage-ways leading to each end of
the cylinder at opposite sides thereof and an
exhaust passage-way leading from the upper
side, a conical liner having ports therein
adapted to register with said passage-ways, a
conical valve-spindle oscillably mounted with-
1n sald liner and having its opposite faces re-
cessed opposite said passage-ways so as to
formi a diametrical partition separating the
opposite cylinder-ports, said valve -spindle
having a central steam-opening connecting
with the lower side of said diametrical parti-
tion, a steam-pipe connection closing the head
end of said wvalve-chest, whereby to admit
steam to the central passage-way in the valve-
spindle, and an adjustable step-bearing for the
opposite end of said valve-spindle, whereby
its longitudinal position in the valve-chest is

eﬂ‘ulated the cylmdel -ports 1n said conical
liner bemw of different size one from the
other, wher eby more steam 1s admitted into
one side of the engine than the other to per-
mit more power to be exercised upon one
stroke than the other, Substantlally as de-
scribed. -

3. In a stéam-engine, the combination of a
valve-chest having a conical inner surface and
suitable passage-ways leading to each end of
the cylinder at opposite sides thereof and an
exhaust passage-way leading from the upper
side, a conical liner having ports therein
acapted to register with said passage-ways, a

- conical valve-spindle oscillably mounted with-

940 43

in said liner and having its opposite faces re- 4%

cessed opposite said passage-ways so as to
form a diametrical partition separating the
opposite cylinder-ports, said valve-spindle
having a central steam-opening connecting
with the lower side of said diametrical parti-
tion, a steam-pipe connection closing the head
end of said valve-chest, Whereby to admit
steam to the central passage-way in the valve-
spindle, an adjustable step-bearing for the op-
posite end of said valve-spindle, whereby its
longitudinal position in the valve-chest is reg-
ulated, a reciprocating valve-rod connected
with Sald spindle to oscillate the same, means
actuated by the piston of the engine for re-
ciprocating said valve-rod at each end of the
stroke, and a tumble-bob mounted on said
valve-spindle and adapted to cause the same
to be suddenly reversed in position, substan-
tially as deseribed.

4. In a steam-engine, in combination, a ro-
tary valve-spindle, a tumble-bob attached
thereto, a segment rigid with said valve-spin-
dle, a rack cooperating with said segment, a
dog carried by the piston of said engine, and
acdapted to reciprocate said rack, and stops
adapted to limit the longitudinal movement of
sald rack. |

5. In a steam-engine, 1n combination, a ro-
tatable valve-spindle, a seoment carried there-
by, a tumble-bob rigid with said segment, a
rack having an extension, collars carried by
sald extension, a piston for said engine, a dog
carried by sald piston and adapted to move
between said collars, pins carried by said rack,
a fixed member lying in the path of said pins,
and acdapted to limit the movement of said rack.

In witness whereof I have hercunto set my
hand in the presence of two witnesses.

WARREN LYMAN McLEAN.

Witnesses:
A. A. FisHER,
AL CUTHBERT.
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