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" ‘corporation of Wisconsin
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4 Claims.

This 1nvent10n relates to vehicle mounted re-
volving cranes or so-called truck mounted

cranes in which a vehicle of the automotive. type
acts as a carrier for a revolving crane and it
resides more spe(nﬁcally in a combination with
such a vehicle mounted crane of a dual control
system for said vehicle by which an operator
may control movement of the vehicle while locat-
ed either in the cab of the crane or at the usual
vehicle driver’s seat.

An object of this invention is to provide & dual
control system for an apparatus of the type
herein described which will permit the use of an
independently powered crane and an independ-
ently powered vehicle, each capable of the full
versatility of function of independently powered
units and at the same time to place within the

control of an operator located in the crane cab

certain of the important movement functions of
the vehicle.
Another object of this invention is to prov1de

a dual control system which renders safe the

control of the vehicle from the crane cab.

Another object of this invention is to pro-
vide a dual control operable from either the
crane cab or the vehicle driver’s seat without in-
terference with the functioning of either crane or
vehicle when operated in normal manner.

Heretofore truck mounted cranes have been
constructed and used in which operation of the
vehicle has required the presence of an. operator
in the vehicle driver’s seat and when the crane
is being operated the presence of.an operator in
the crane cab. With such an apparatus two .op-
erators are required in order to make available
the full facility of movement of which the ma-

¢hine is capable or if only one operator is avail-

able, he must continually move back and forth
between the crane cab and the vehicle driver’s
seat

In order to avoid the necessity for two opera-
tors or the inconvenience of moving from. the
crane cab to the vehicle driver's seat, cranes have
been constructed in which the propelling mecha-
nism for both the crane and the vehicle is con-
tamed within the crane cab. In this arrange-
ment the operator remains at all times within
the crane cab in controlling the apparatus but
neither crane nor vehicle has the full versatility
of function which is obtained when these two

pa.rts of the apparatus are independently pow-.

ered

“In accordance with the present mventxon an
mdependently powered crane mounted upon -an
independently powered truck may be controlied
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by an operator so as to move the vehicle w1thout
need for the operator leaving the crane cab. .
This invention is herein described by refer-

_ence to the accompanying drawings forming a

part hereof and in which there is set forth: by
way of illustration and not of limitation one form
in which the apparatus of this invention may be
embodied. ‘

In the drawings:

Fig. 1 is .a side view in elevation with . parus
broken away and in section showing in outhne
one form in which the apparatus of this 1nven-
tion may be embodied, and

Fig. 2 is a diagrammatic showing of the eleo-
tric and pneumatic circuits of the dial cotitrol
apparatus incorporated in the apparatus shown
at Fig. 1.

The form of the apparatus of this invention
shown in the drawings comprises as appears in
Fig. 1 a vehicle, generally designated I, upon
which a revolvable crane, generally de51gnated
2, is mounted. The vehicle & is of the automotwe
type made up of a frame 3 supported by rear
pneumatic driving wheels 4 and front pneumatic
steering wheels 5. Mounted at the front end
of the frame 3 is an engine or power plant 6 hav-
ing a clutch enclosed at. T and a transmission 8.
The output of the transmission § is connected by
means not. shown with the rear driving wheels 4
in conventional manner. Situated above. the
power plant 6 and to one side thereof is a vehi-
cle operator’s cab 9. containing the usual auto-_
mative vehicle control instrumentalities. o

The crane 2 is of conventional constructmn
being provided with a cab 10, counterwelghted
at 11 and mounted for rotation upon-a roller
circle 12 as shown. A boom I3 shown in frag-
mentary form extends from the cab 0 in the
usual fashion and is engaged by hoisting lines of
well known form, not shown, operated by.an
independently powered mechanism of the usual
type, contained within the cab 10 and not shown.

In order to permit an operator stationed with-

. in the cab 10 to manipulate the controls. of the

veh1cle { the circuit arrangement 111ustra.ted in,
Fig, 2 is employed. For . this. purpose frontc
wheels 5, carried upon steemng knuckles .14,
mounted in the ends of a front axle 15 in usual?
manner are connected by means of a steering arm,
16 with a pneumatic operating cylinder 7. .. The
cylinder 1 const1tutes an actuating means for‘
the steering ‘mechanism of the vehicle l,‘ in-
dependent of and supplementary. to the conven-

.tlonal steering mechanism operated by .a steer-
ing wheel not shown within the cab 8. The.. =
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steering cylinder (7 as shown in Fig. 2 is of the
double acting type connected by means of 2 con-
duit {8 with an electrically operated valve at
one end, and by means of a conduit 29 with an
electrically operated valve 21 at the opposite end.
Valves 19 and 2{ are in turn connected respec-
tively by pipes 22 and 23 with an air ‘supply mani-
fold 24 which is furnished with air under pres-
sure from a sodrée 1ot shown. The valves 19 and
21 when Curfenit is applied to the wihdings there-
of move to connect the air supply manifold 24
with the respective ends of cylinder i{7. Wheti
the windings of valves {9 and 2i are not exsited
the pipes 22 and 23 are shut tightly and the pipes
18 and 20 are vented to thé atmospirers. It Wil
be apparent from the foregciig thit & stéeriiig
motion may ke imparted to the vehicle wheels §
by selective excitation of the wilidifigs 6 valvis
19 and 21 while normal steering may be per-
formed without interference from the &yifnidst
{1 when the valves 19 and 2{ are closed.
¥t thé putpose of controlling valves {9 and 21
a ciréiily conhection is provided éxteénding from
tHe véhitle batter thioy witeh 26 pikf-
€rably mbtuited on the vehiclé ifistrufnent paiigl

Within' the ¢aly 9 fnd {hence through a fead 27,
& léad 26 ang u lead 29 to thé windings of e

valvés {9°8nd 21 s shown. The winding of valve
19 is connected in turn through a lead 3% wiith
extends to a commutator ring 31 fhotmted at the
¢énter of Yotation of thg crane 2, théneé throueh
a Iéad 32 t0' a switch 83 mounted pon 4 con=
trol Banel 34 within the crane cab 19. The switch
33 is connected in turii through 1éaq §5 with the
gt

dand
38 to the biattéry 25. In this way upon closure of
the switeh 83 valve (9 is catsed to oped thus
moving the steering mechanism controlling the
Whieéls 5 in one divection. In similar fashion a

1éad 37 extends from the winding of valve 2{ toa ¢«

¢ominutator rihg 98 and thierice by a léad 39 to 4
Switch 40 in the ¢rane ¢ab also conhected to
gréurid thiotigh theé ledd §5

3.

‘operated unit 41 is ‘connécted by pipe

, ctrically ‘actiuated valve 45 which is
ed +h turh by pipe 46 with the air supply
‘the valve 45 is closed 4 Vet

énd, 15 connected -at its ‘opposite ‘erid by wehns
joined in turn by ‘a lead 49 tith a switch 50
locatiéed in the crané dab. Switch 58 is coniestea
asshoWn ‘thiough ‘the lead 95 with ‘the ‘grouid.
Nhien an ‘operator closes ‘switch 0 ‘clutch is
diserigaged and remains-so 4s long as the switeh
59 is held closed: _
In -order fo perinif the opeérator in

cab 't6 Shift the transinission 8 a tr

ce back to the ground connection

of ‘a-lead 41 with a comtiutator Ting ‘48 which is
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shifting member 51 is connected thereto as shown
the same being capable of occupying a neutral
position designated by the letter “N” in Fig. 2
and similarly designated forward and reverse
driving positions on opposite sides of the neu-
tral positicn. The shift rod for low forward and
reverse gearing of the transmission 8 is con-
nected to the lever 51 hy rod (29, which is se-
cured to and fofins a siniple exténsion of the
Shift r6d 138 of transmission 8. The fransmis-
sion 8 is a conventional truck transmission hav-
iffg shift rods in addition to the shift rod 128,
101 €ontrolling gears of the transmission 8 other
than the particular reverse and forward gears
which aré éngaged afid disengaged by shifting of
the yod 128. The thember 51 is pivotally mounted
aiid enigagéd by 4ir operated shif ting units 52 and
5% inolnted a§ shéwn. The units 52 and 83 con-
stitute a double acting fluid operated motor.
Uit 63 iS joined by a pipe 54 with an electrically
operated valve 55 connetéted in turn through pipe
55 with thé air sipply manifold 24. in sithilar
fashion unit $2 is donnested by pipe 51 with an
elebtrically opérated valvé 58 which commti=
nicates in turn throligh pipe 59 with the magis
fold 24. Valvés 55 and 58 when closed vefit the
pipes ¥4 and 571 fespedtively.

Hleettic curfent for operating valves §5 and 58
Is arfanged o be subplied through lead 28 and
lead 60 which joins With a switch 61 of the fior~
mally open type positioned as shown s6 48 to be
éngaged by an actuator $2 carried on the eluteh
evating rod 42. Switch 61 is arranged to be
¢losed oily when eluteh 1 is in disengaged posi=
tion. A lead 63 extends ais shown from the Switch
§i to the windings of valves 55 and 58. The op=
bosite eiid of the witiding of valve 38 is cormected
By a léad 88, a commiltator ¥ing 65 and a lead
56 with & switeh 61 Toéated ih the orane ¢ab.
Switeh 7 is connécted in turd by means of lead
35 with the ground thus permitting thé operator
by closure of switeh 8 to cause miovement of the
transmission shifting member 51 toward the res
verse driving position. Tn sitivilar fashion the
witiding of valve 88 is coninected by lead 68, ot~
mutator Ying 68 and fead 70 with a switeh 11 To=
cated in the erane eab.  Switch ¥1 also is jolfed
by lead 35 With the ground. Closure of ‘switeh T4

némber $1 toward a forward
bosition. It is to be hioted, howsver, that
1o movement of the tmember §1 ‘an be caused by
closire of switches 91 ‘or Tt unless clutéh T i in
disengaged position and switch 64 closed.

In ‘order to bring the hifting member 51 o
Neutial position & switeh 72 is inoutited as Showa
and cohnectéd to the member '51 to be moved
theveby. ‘Switch 72 iy provided with terminals 78
and 14 ‘whieh ‘are dlectrically joined <whsh ‘the
meiber B 48 in forward drivitg position ahd
with a terminal 15 which is electrically joitied
with the teritiinal 13 ‘wheh the ieritber B is in
reverse driving pokition. ‘When the ‘meinber 51 is
In Neutral ‘Dosition &ll eontacts 'of switch 12 are
opéh. Térmiial 13 i joined by & Tead 5 {With 4
comimutdtor ring 11 Wwhich is joined it turn by
Iteans-of thie lead 18 with a switeh 19 motinteq in

ranee: bch 1Y is connected in titn

g ]

b. Theswitch

® by ‘an-operator th the ciatie oab
Is ih ngtitral position is ‘without
effect sitice ‘the terminal 73, as explairied above.
engages neither terminal 14 nor 75. If the ét

bet 5l We in fobward driving podition teriingls
T3-atid 15 Will be Joined ‘and Tead 76 Wil e -elee=




‘trically connected with lead 80 which joins with
lead 64 and this will cause valve 55 to open thus
‘supplying air to. unit 53, causing member 51 to
move away from the forward. position. . This
movement continues until switch 12 disengages
terminals 13 and 15 upon arrival of member 5t
in the neutral position. The member 5i thus
stops in neutral position regardless of continued
closure of switch 78. .In similar fashion if the
‘member 51 be in reverse position, . closure: of
switeh 19 completes a circuit through leads 16, 81
.and 68 causing valve 58 to be opened as long as
‘necessary to move the member 51 from reverse
position to neutral position... The transmission
8 may thus be shifted to neutral from either for-
ward or reverse driving positions by closure of
the single switch 79 but only if switch 81 is closed.
For convenience switch 81 may be mechanically

or electrically interlocked with switches 67, 1{ and .

19, so as to be closed by closure of the same.

2,638,232
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In order to permit. the operator in the crane :

cab to control a brake 82 on the vehicle | an air
operating unit 83 may be mounted as diagram-
matically indicated in-Fig. 2 and connected by
means of a pipe 84 with a three-way valve 85
which communicates in turn under conditions
to be described through pipe 86 with electrically
operated valve 81. Valve 87 is joined in turn
through pipe 88 with the air supply manifold 24.
The winding of valve 87 derives its current
through lead 29 and the opposite end of said
winding is joined by a lead 89 with a commutator
ring 90 and a lead 9{ with a switch 92. Switch 92

25

30

'is connected as shown by means of the lead 35 .

with the ground. In this way an operator in the
crane cab by closure of the switch 92 may cause
‘application of the brake 82.

Brake 82 may also be controlled by an oper-

ator stationed in the cab 9-of the vehicle | by ac- .

tuation ‘of the brake pedal 93. Pedal 93 is ar-
ranged to operate an air valve 94 connected by
pipe 95 with a source of air under pressure not
shown and to supply said air through a pipe 86 to
the three-way valve 85. Valve 85 is of the well
known self-shifting type so arranged as to deliver
into pipe 84 air supply through either pipe 86 or
96 and to remain so shifted for venting purposes
until a pressure impulse.is received at its alter-
nate inlet.

In order to warn an operator situated either
at the vehicle operator’s station or the crane op-
erator’s station that an inadequate air supply is
available for proper functioning of the controls
g pressure switch 97 is connected to the air mani-
fold 24 as shown. Switch 97 is arranged to be
closed when air pressure in manifold 24 drops be~
jow an adequate level. Closure of switch 91
establishes a circuit from lead 28 through lead
98 and lead 99 with the warning signal 100 lo-
cated in the vehicle cab 9 on the one hand and
through commutator ring 104 and lead 102 with a
warning signal 103 located in the crane cab.

The vehicle horn 104 may also be connected as
shown through z lead 108, commutator ring 106
and lead 107 with a horn button 108 located in
the crane cab.

For the purpose of controlling the stopping
and starting of engine 6 the ignition coil 109 may
be connected by means of a lead 110 with a
commutator ring 111 and thence through a lead
{12 with switch 1i3. Switch 113 is connected
in turn through lead 114, commutator ring 119
and lead i16 with switch 26 so as to provide cur-
rent for operation of ignition coil 109.

Current supplied through lead 114 also may be
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.controlled by & switch

‘comparatively low speeds.
35
tions of the crane 2 may thus at the same time

{17 50 as to actuate the
starter 118 of engine 6 by means of connection
119, commutator ring 120 and lead i2l.

In order to insure that electrical ground con-
nection exists between the crane 2 and the vehicle
{ a lead (23 grounded at 122 in the vehicle as
indicated in Fig. 2 is joined with a commutator
ring 124 and thence by lead 125 with a ground
connection (26 securely made on the frame of
the crane 2. The several leads constituting con-
trol connections between the vehicle | and the
crane 2 may be brought together in the form of
a cable diagrammatically indicated "py. dotted
lines at 127 in Fig. 1. ‘

When in use the apparatus may be mioved to
the site where work is to be performed by an
operator controlling the vehicle in customary

manner from the driver’s position in the vehicle
cab 9. Upon reaching the site the operator may

then leave the vehicle cab 8 first closing the
switch 26 before departing and may take up his
position in the crane cab 10, . Upon doing so
the operator retains sufficient control over the
vehicle { so that it may be moved in either direc~
tion of movement and can be steered, Prefer-
ably the rate of movement of the vehicle { when
controlled from the crane cab is kept at a low
value, the same being determined by the fuel
throttle setting made with the usual control in

‘the vehicle cab 9 before the operator leaves the

vehicle cab 9. The forward and reverse driving
speeds of the transmission 8, subject to selection
by the operator while in the crane cab 10 are

The operator while performing the usual func-

move about through control of the vehicle |.
The need for two operators is thus dispensed with
and at the same time the versatility of function
which derives from the use of an independently
powered crane and vehicle is preserved. - The con-
trol thus provided is safe, being protected against
shifting of the transmission unless the clutch is
disengaged. When not in use the dual control in
no wise interferes with the conventional control
of the vehicle | from the cab 9 because valves
19, 21, 45, 55 and 58 all vent their respective-air
operators when in closed position.

I claim:

1. In g self-propelled mounting for a crane the
combination comprising a vehicle frame of the
automotive type, a prime mover mounted on said
frame, propulsion wheels mounted beneath said
f;'ame in supporting relation thereto, transmis-
sion means drivingly connecting said prime mover
to said propulsion wheels, said transmission
means including shiftable driving controls, a
horizontally disposed fully revolvable crane-cab
support mounted on said frame, a source of con-
troi~actuating power mounted on said frame, a
shifting motor cooperatively engaging said shift-
able driving controls, an electrically actuatable
power admitting means mounted on said frame
joining said shifting motor to said source of con-
trol-actuating power adapted to admit and ter-
minate the admission of control-actuating power
to said shifting motor to cause said shifting motor
to shift said shiftable driving controls in response
to electrical energy supplied to said electrically
actuated power admitting means, electrical switch
means mounted on said crane-cab support re-
volvable therewith, and electric circuit connec-
tions joining said electrical switch means through
a source of electric power to said electrically
actuatable power admitting means whereby said
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switch meaiis may be opened and closed to cause
shifting of said driving controls irrespective of
the angtlar position of said revolvable crane-cab
support or revolving: motion on: the part of the
same.

"2.”A self=propelled mounting for . crane in ac-
cordance with elaim' 1 in which the electric tir-
cuit connections include commutating means con-
centrically ‘disposed: ‘with: respect to the center
of revolution of said revolvable crane-cab sup-
port.

BUA self-propelled mounting for g crane in ac-
cordance with: clainy 1 in which the source of con-
trol-actuating power ismeang turnishing 5 supply

of compressed air, the shifting motor is a ‘pneu~- ]

matic “motor, and " the ~electrically -actustable
power admitting means is-an electro-magneti-
cally actuated valve.

4.In a self:propelled ‘steerable- transporting
apparatus for a crane of the full revolving type
‘the combination comprising a vehicle frame -of
‘the -automotive type, driving ‘wheels in support-
ingand’driving relation to said frame, steerable
‘wheels 'in supporting and “steering ~relation: to
said frame, an engine mounted on said frame, a
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transmission mounted on said frame, a-clutch

mounted on-said frame-in-coupling relation- be-
tween said engine and - said ‘transmission; -power
‘transmitting -means forming o -driving: connec-
‘tion between -said “transmission and said- driving
‘wheels, brakes mounted on and operative to re-
sist rotation “of at- least some-of said “Wwheels, a
fully ‘revelvable crane-eab -support-mounted. on
said” frame -revolvable “about g -vertical axis, a
control panel mounted-on and- revolvable -with
said - revolvable :crane~cab -support: “including a
plurality of contrel switehes, a plurality of -elec-
trical commutating - means -concentrically- dis-
bosed- with respeet 4o the axis-of revolution -of
said crane-cab support,.air-operated electrically
controllable celusch: aetuating -means: adapted -to
disengage . .and - ercage ssaid <cluteh, - -electrical
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clutch control circuit connections extending from

one of said confrol switches through said com-
mutating means to said clutch actuating means,
air operated electrically controllable transmis-
sion shifting means adapted to shift -said trans-
mission to and from a neutral position and for-
ward and reverse fraveling positions, €electrical
transmission control circuit connections extend-
ing from another of said control switehes through
said commutating means to said transmission
shiffing means, air actuated electrically con-
trollable steering means .adapted to cause steer-
ing- movement of said steerable wheels, electri-
cal control  circuit connections  extending  from
another of said control switches through said
commutating means to said steering means,- air
actuated electrically controllable brake applying
means adapted to cause -engagement and dis-
engagement-of said brake, and electrical- control
circuit. connections - extending Irem - another -of
said control switches through said commutating
means-to said brake applying means, whereby
said several control switches may. be . operated
‘o cause said-transporting apparatus to execute
and terminate the execution of steerable travel-
ing movement irrespective of the angular. POSi~
tion of said -revolvable - crane-cab support .or
revolving-motion on-the part of the same.
WILLIAM J. PERKINS.
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