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- UNITED STATES
S ‘ S

FREDERICK O. KILGORE, OF'MINNEAPOL_IS, MINNESOTA.

POWER-‘-CRA_N E.

L.

SPECIFIOATION fermmg part of Lettere .'Patent No 545,589 dated September 3 1895
;Apphea.tmn filed Pebruary 18, 1393 Serial No, 462,577, (He medel ) |

To all whom 57 ma,y concern;

Be it known that I, FREDERICK O KILGORE |

" & eitizen of the Umted States, residing at Mm-

neapolis, in the county of Hennepm and State
5 of Minnesota, have-.invented certain new and
aseful Imprevements in-Power-Cranes; and I

do hereby declare the following to be a fall,

-~ clear, and exact deseription of the mventlon,--

such as will enable others skilled in the art to

B hich it appertgins to make and use the same.

My invention relates to cranes. -
‘While capable of general use, my present

i invention was particularly designed for use

“in handling logs in sawmills, and has for'its

_' '_?5_ special object to provide a crane forsuch ; pur-

‘pose, which will be more nimble and rapid in

. ,;:; ‘operation, and which may be more easily con-

“trolled than the cranes hitherto employed for

? ‘the purpose.

| -250-

~devices and novel combinations and arrange-
‘ments of devices, the salient features. of
which -may be ‘briefly set forth as follows:
- ~First, 1 employ in connection with the pair of

'z 5 engines,applied as just described, asingle con-

:

. 30
" controller for the engine-valves and the con-

35

45

troller for the valves of both of the said en-
dependent action on the valves of the two
engines, either coincidently or at different
times. Second, Isoconstruct and arrangethe

nection for controlling the grapple-opening

device that a single operator may manipulate

both and thereby control all the movements

~ gition.

| The valve mechamsm of the hmetma-en»

- gine i8 also of novel construction and w111 be
- tully set forth in the followmg detaﬂed de-
40 scrlptlon

The preferred form of y 1nvent10n is IHHS-
_trated in. the accompanying drawings, as ap-
plied on a movable truck; but it will, of course,

- Referring to said drawings, wherein like
letters refer to like parts throughout the sev-
eral views, Figure 1-is a right side elevation
- of the truck and my crane, some parts being
o broken away. Fig. 2 is a detail in plan view

~ engine for imparting the rotary or oscillatory

fication of the mechanism shown in Fig

"To these ends I employ the severa-,l novel

gineg, the said controller bemtr*capable of in-

‘the outer end of the mast-arm C’.
carries at its outer end a grapple, which is
preferably in the form of a lazy-tongs E e, the .
toggle-section e of which is hung to the 1ib
by means of an unyleldmg or stifflink e/, In
virtne of this construction of the -grapple,

of the crane a.nd the grapple from a emgle po-.

~ be understood that a fixed platform or other
support might be used instead of the truek;:

_shewmg my preferred connections from the |

1 motion to the erane end also showing a por-.

Parent OFFICE.

tion of the valve-controlling mechanism. Fig. - .

3isa longltudmal vertical section on the lme
X X’ of Fig. 2,,some parts being broken away.
Fig.4isa vertlca] central section, some parts

bemﬂ‘broken away and others bemﬂ' removed,

| ehowmg the hoisting-engine, its valve mech-
anism, and immediate e¢cnnections. -
‘& detail view in front elevation ehowmw the .

Fig. 5is

single and common valve-centrollmo' dev1ce
or controller and the support for the same.

55

60

Fig. 6 isa detail plan view illustrating a modi- .

.2 for
oscillating the crane. Fig. 7is a-similer view
of another modlﬁcatwn

A represents the euppoftmmtl ucks, and B
a steam-boiler thereon. -

-C is the-crane-mast, which is held at its top

by the stay brace or braces a, rising from the
truck, and at itsbottom by a bearing-plate a’,
fixed to the top of the truck-platform. The.
‘mast Ci I8 free torotate or oscillate in its bear-

ings a a’, and is cut away or formed of double
u prlghte spaced apart at their ecentral and
lower portions to form aseat for the hoisting-

of the jib operated thereby..
C’'is an omwa.rdly-extended ‘fast-arm’ or

_jib-support rigid with the mast and eultebly_
‘braced therefrom. -

75

engine and give clearance for the inner end .

8o

‘D is the pivoted jib pwotally cannected to

when the weight of the jib is thrown upon
the grapple, the toggle-section e will be spread

| and the grapple-jaws E will be forced open,

The jibD

96 -

and when the grapple is lifted by the jib the
grapple-jaws-will tend to close by gravity,and

their closing action will be further increased
by the load caught by the grapple.

The in-

95

ner end of the jib D terminatesat or nearthe
mast C and works between the two uprlght B

perts of the same.
F is the cy lmder, and F’ is the plston of the

ICO
-reclproca.tmg engine applied- for lifting the .
load. The eylinder F is rigidly secured be-
tween the two parts of the mast C in an up- .
| rlght pesltlon with 1ts axle on. the pwotal cen-
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thecylinder F. In thisposition the valve will
be carried above the steam-port f -thereby
opening the upper end of the cylinder to the j7c
lower portion of the -valve-seat F°, from
.whence the steam is free to exhaust through .
the exhaust-pipe H. Asisevident under this
action of the valve mechanism, the piston I’
f will be raised and the load or grapple will 75
be lowered. Again, when the hand-lever M .
is rocked to. the rear the valve F° will be
drawn downward ‘"into the position shown in
Fig. 4, in which position the annular valve-
‘groove. f* will be opposite the steam-port f* 8¢
‘thus admitting steam to the upper end of the
‘eylinder F. In this position the upper edge
of the valve F® will be drawn below the port
73 thus opening the lower end of the cylinder -
| 'to exhaust through said port 13, through the 85
upper chamber of the valve-seat F° from
thence through the perforations f° in the
‘valve F?% into the lower chamber of ‘said seat
F?, and from thence into the exhaust-pipe H.
As is obvious in this action of the valve mech- go .-
anism, the piston F’/ f will be forced down-
ward and the load caught by the grapple E e
or the grappleitself will beraised. Thehori-
zontal section of the steam-supply pipe H”
will yield or spring sufficiently to permit the 95

ter of the mast. The piston F’ has its piston-
rod f extended nmpward through the upper
head of the eylinder and connected by means

of a link f/ to the inner end of the jib D.

& The lower head of the eylinder F i3 provided
with a depending cylindrical pivot or pintle
portion F% which projeets downward through
and works pivotally in the bearing-plate a’”

- of the truck. - -

10 G isa spur-gear rigidly secured to the pin-
tle portion F? of the cylinder I at a point im-
mediately above the bearing a’ and resting
with its. hub. on the said bearing. 'T'he pur-
nose of this gear G will appear lateron. The
pintle portion F? is formed with an axial
chamber and valve-seat F3, provided with
steam-passages f? and f?, extending from the
vertical wall thereof, respectively, one to the
upper and the other to the lower end of the
20 cylinder F. The lower end of this valve-seat
T® is closed by a stationary thimble F*, the.
- upper end of which extends into the seat k°

" and permits the pivotal motion of the pintle

portion F* around the same. -

I is an exhaust-pipe from the thimble F~
Both the pip®d H and the thimble F* are sup-
ported in position by means of a keeper £, se-
cured to the bottom of the truck A and em-

~ Dbracing said exhaust-pipe H.

30

- immediately under the pivotal center of the

35

‘mast, and then upward on the line of the

mast’s pivotal center through the thimble F*

“and terminating in and secured to a valve E°

" for controlling the steam-passages f* and f°.

40

45

attached the free end of a lever m, pivotally

This valve F? is in the form of a piston-head

working with a tight joint in the seat F3 and
has a port-opening f*% forming a continuation

of the steam-supply passage from the pipe H’,
and terminating in an annular peripheral
groove f°.

This valve F® has also a series of
exhaust-perforations or outlet steam-passages
6 extending vertically through the same. To
the elbow-union &’ of the pipe H’ is pivotally

- fulerumed to the bracket m’, depending from

- means of it§ pivotal connection with a swivel

the truck-frame. The outer end of the lever

“m is connected by means of a link m? to the
forwardly - projecting end -of a bell - crank

hand-lever M. This hand-lever M constitutes
the common and single controlling device or

controller for the valves of both engines, as

will presently appear. The lever M  is
mounted for universal pivotal movement by

movements of tbe valve F>.
opening device shown asin the form of a pair

H’ is a steam-supply pipe extending 'f,rom"'
~ the boiler B first downward below the plat-
form of the truck A, then forward to.a point-

.to and controlling

N is a grapple-

of strands connected one to each of the grap-
ple-tongs on opposite sides of the tongs-pivot:

‘and provided with a common connection N’, 100

extending over a suitable gnide-sheave N2on_
the outer end of the jib, and thence to within
reach of the operator standing on the truck-
platform. The inner end of the cord N’ or

other flexible connection issecured to the jib- 103
support or elsewhere, and the said cord may

be provided with a handle-piece N° The
operator can handle the grapple-opening de-

vice N from the connection N’ with one hand |

the other. , . .

Referring now to the means for imparting
the rotary motions of the
crane, R is the eylinder and R’ r is the piston

is rigidly secured to the platform-truck A lon- .-
gitudinally thereof, and the piston-rod = of

the piston carries at its outer portion a rack

R?, which works through a keeper 7’ and 1is

is the steam-chest of the engine, 7* is the
slide-valve working ‘in said c¢hest, and 7° are
the stem ports opening from the steam-chest.

while handling the valve-controller M with 110

of the reciprocating engine. - The cylinder R ;115

thereby held in. engagement with the spur- 120
gear G, which is rigid with the mast C. R*> =

into the front and rear ends of the cylinder. 125
This valve mechanism is of theordinary well- -
known construction, and it is only deemed . -
‘pecessary to,note that the forward movement
of the .slide-valve 73 causes an outstroke of
the piston, while the rearward movement of 13c
the said valve 7° will cause the inward move-
ment of thesaid piston. Steam issupplied to
the steam-chest R*from the boiler B through

» steam-supply pipe 7* and is exhaunsted

~ head or block m? working in a fixed bearing-

block m4, secured on top of the truck-plat-
form. . .. 0o

The operation of the crane in raising and
lowering the load is as follows: By rocking

the lover M toward the front the forward end
- of the steam-delivery pipe H’ will be raised,
. 65 carrying with it the valve F5.and bringing the
“annularsteam-port f°opposite the steam-port
-f%, thus admitiing steara to the lower end of

60




 otherwise Stated, the lines of the operative

545,580

~ through the exhaust-port 5, The stem 7% of
~ the valve 7* extends forward through the
~ steam-chest R3and is connected to one end

of a

bell-crank 7 is

link 738 to the side of the hapd-lever M. The

bracket 7° rising from the truek-platform, -

~ The operation of the mechanism’ just.de-

10

scribed to give the rotary er oscillatory mo-
tion to the craneis a follows: By throwing the

“lever M laterally toward the rightside of the
. machine the valve 7* will be drawn forward,
-admitting steam to the rearend of the cylin-

20

30

der R, thus forcing the piston R’ rand the
rack R? forward and rotating the erane so as

to turn the grapple end of the jib to the right.
By moving the hand-lever M in the opposite

direction—toward the left side of the ma-
chine—the valve 72 will be thrown backward,
the piston R’ r will make an inward stroke,
and the grapple end of the jib will be thrown
totheleft. ‘Thus,by thisconstruction and ar-
rangement of the valve-operating mechanism
the movement of -the hand-lever M laterally
will give the movement of the grapple end of

the jib the same direction as the movement

of thelever. The forward motion of thelever
M causes an upstroke of the piston of the

hoisting-engine F F/, thus lowering the grap-

ple, and the rearward movement of the lever

M causes a downstroke of the said piston,

thus raising the grapple, as hitherto stated.

- It is therefore obvious, from the foregoing de-
15 ‘seription,thatin virtue of theuniversal move-

ment of the lever M both engines may be inde-
pendently controlled, either at different times
or at the same time, by one hand of the opera-

" tor. 'This is acecomplished by movingthesaid
40 hand-leveror controller M at an angle to the
- direct lines of its operative movenents; or,

movement on the respective valves extend at

right angles to each other, the forward and

45 backward motion controllingtheengine which

~ from right to left controlling the

raises or lowers the jiband the lateral motion
)m _ _ engine which
oscillates or swings the crane.
will therefore move on one or the other of

5o these direct lines if either engine is to be op-
- - erated alone, leaving the other idle; but or-

‘g5.this it is only necessary tor

E .

dinarily it is desirable to operate both en-
oines at one time, thereby raising or lowering
the grapple while swinging the crane. To do

move the lever M on the angular line, which
would be the resaltant of two forces simul-
taneously applied in the operative lines. for

the independent actions of the two engines.

‘60 In other words, it takes the diagonal of the

of. a single lever greatly
ciency of the machine.. The operator with
-one.hand on the lever M controls the engine,
' leaving- his other hand free to operate the |

05

rq.

- twooperativelines. This arrangementof the
“two engines forsimultaneously operating the

jib and swinging the crane under the control
increases the effi-

pivoted bell-erank. 7, the other end of |
which bell-crank is connected by means-of a

pivoted at its angle to a

The lever M

the -operator to |

grapplé-openin'g_ device.through the connec- -

tion N’. Ience there need be no logt time
whatever in manipulating the crane. |

In the modification shown in Fig. 6 the

spur-gear G on the crane-mast C is engaged
by a segmental gear S, pivoted to the truck-

frame at S’ and connected at a point eccen-

tric to its center by means of a link S° to the
end of the piston-rod rof the engine R R’.

‘The segmental gear.S is of relatively large

radius, as compared with the gear G, for the
purpose of giving an increased angular move-

ment to the said gear G, and hence to the

crane.
‘Another

a sheave T’ on the mast and itsopposite ends
attached to the opposite ends of: the piston-
rod . It is obvious that this arrangement
may be made to swing the mast through any
or the whole of the circle, as may be desired.

1f it should be only necessary to swing the

mast through a small arc the piston-rod 7
might be ‘directly connected to a crank-armn

.
75

80

1 ‘modification i$ shown in Fig. 7,
wherein a flexible connection T—such as a
" band, rope, or cable—is given a turn around

ial

90

on the mast. This is so obvious that illustra-

tion of the same is not deemed necessary.

"It will be understood that many of the de- g5
tails of the constructions herein shown and .

described might be changed without depart-

ing from my invention.

“When using the erane on a stationary plat-

form instead of the truck—as, for example,

‘on the floor or framing of a sawmill—it is
preferable to mount the hoisting-erigine be-

ICO

low the' mast in line with the same and pass |
the piston-rod up through the bearing-plate

to the jib or to a cross-head connecfed with
the jib. - . | |
It should be noted

tant improvement, enabling the valye mech-

anism to be readily applied and controlled
-while permitting the free rotary or oscillatory

‘movement of the crane. |

105

_ that the construction of
the hoisting-engine crane-mast is an impor-

110

- The pivotal connection of the g'rapple wﬁh |

the jib- by the link. e¢’, the flexible grapple-
opening device N with its operating exten-
sion N’, and the location of the guide-sheave

N2 g short distance back of the link e/, which"

115

should be about ten inches, enable the oper- |

‘ator by the proper manipulation of the jibD
and the cord N’ to swing the grapple with re- 120

spect to the jib through an arc of about forty- “.

five degrees to each side of the vertical line.. f o

It will be understood, of course, that the.
grapple is given its movement on one side of =
I235

a vertical line by drawing on the cord N’ and

is swung to the other side of the vertical line

by letting go of the cord and allowing gravity
gives the

logs or other materials to be picked up from .
any point in-a comparatively large field.” In

and momentum to become effective.) This
‘grapple a range ferward and back- -
‘ward of abont ninety degrees, enabling the

I3b -

other words, the connection N N’ serves a = -

double function, one of which is to co-operate.

[
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* with thé pivoted jib D to swing the grapple

1 .[.'o

forward and backward. Of course it would.
be possible to add another connection for the |
- express purpose of swinging the grapple; but
this would ‘be much less desirable, for the.
‘reason operator could not well manipulate two
différent connections with one hand, which he |{
- must'do with this crane to. leave the other
- hand free for the lever M, to control the en--

~Actual nsage has demonstrated that this
crane witl load ‘eight logs per minute, picking

“the same from the ground, swinging the same
throngh a half cirele, and.delivering the same

to a car or other elevated support. -

. - 1. The combination: with a crane, of a pair

. of engines applied one to raise or lower the

20

load and. the other to swing-the erane.and a

-comnion controller for the valves of both en-

‘gines,.substantially as deseribed. i .
- 2. The combination with a erane having a

~ pivoted jib, of a pair of reciprocating engines,
| sliding -valve in said seat and & combined

supply pipe and valve stém <movable axially
1.in said seat for supplying.-the fluid and -con- |

the reciprocating members of which act_ re-
spectively one to oscillate the mast and the

. ' other to oscillate the jib and a common hand

- controller. for- the valves of both “engines

30

mounted forsimultaneous or independent ac-

tion on the said valves, whereby both engines

- may be-independently or simultaneously op-

35

erated under control from a common sourece,

~substantially as described.

8. The combination with a crane having a

"'pivoted jib, of a pair of reciprocating engines

- applied one to swing thecrane and the other
- to raise or lower the jib, and a common con-

- troller for the valves of both engines in the.

40

45

form of a hand-lever having a universal

movement, substantially as and for the pur- -

poses set forth. -

4. The combination with the erane having
a pivoted jib of the engines F F’ and R R’ |.
operating as deseribed, the bell erank kand- |
lever M pivoted to the swivel m8, and pro-

545,580

 What I claim, and desire to secure by Let-
ters Patent of the United States, is as follows:

?._'

' vided With; the connéoti’bnsky m?* m H’ to the

valve F? and with the connections 78 77 6 to

the valve 7% arranged and operating, sub-

stantially.as described. =~

1

8. The combination with a crane having a’
pivoted jib, of the pair of reciprocating en-
gines having their reciprocating members ap-

plied respectively one to swing the eraneand

| the other to raise or lower the jib, a common
| controller; for the valves of both engines ca-

pable of independent or simultaneous action

{ thereon, a lazy tongs grapple having its head

55

toggle connected to the jib by an unyielding

‘link, and a grapple opening device provided - -
| with an operating connection extended to

6c

within reach of.the operator, whereby both

of the énginesand the grapple are under the -

control of a single operator from one position.

6, The combination with a erane having a

pivoted jib of the engine on the mdst havin

| its piston applied to operate the jib and pro-
| vided on one of ‘its eylinder heads with a re- -
| cessed extension forming a pihtle or pivot for

the mast and a seat for the engine valve, a

trolling the valve, substantially as deseribed.

7. In acrane having the pivoted jib D, the
combination with the lazy tongs grapple E e

65

75

having its head toggle pivotally connected

with thejib by the rigid link ¢/, of the guide

sheave N? located on the jib, a.short distance
back of the grapple, and the ¢ombined open-

‘ing and swinging device N applied. tg the
“grapple and provided with the common con-

nection N” passing over said sheave N3, sub-

stantially as and for the purpose set forth.
- In testimony whereof I affix
in presence of two witnesses. -~ .
| 0. KILGORE.

_ FREDERICK
Witnesses::
JAs. F. WILLIAMSON,

. EuMa F. ELMORE.

ﬁo

my signature -
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