LIUGONG VY160

Crawler Crane

S LIUGONG
mpr
Overall Dimension

QUY 160 c.uicne

MM A A

LivGong products are beig updated o
Mmproved gl inucusly, wa rogerva the right ta
TElsE PACRMAISTS 300 dEsigns wimou prior

nelica to the users, and the illustration i tha
Brachur s nre nol sure 1o b (he slancsrd s1yle of
tha type.

P Theie are differences in configuraion urd
appearance and colors between (he pictures
and tha aotual machngs, and the confi guruton
and appes ranc celor bl b subjec tolhe
physical machinas

Guangxi Liugong Machinery Co.,Ltd.
B A R PR

Mo.1Liutal Road Liuzhou, Guangxi 545007 PR China  P.C:545007
Salas Tel:0552-4928847 Fax:0552-48208427

Service Tel:0552-4926504 Fax:0552-4027100

Www liugong. com




Powerful Lifting Capacity ——

The Crane supports combination of fiva working conditions,
which is able to meet varicus working condition requirements and
ta provide more selection for the users.

Its lifting capacity is larger than that of the same type products in
China, the Ity of working dition of main boom Is
180t the maximum capacity of the werking condition of fixed jib is
24t; the maximum capacity of the warking condition of tower jib is
40t; the maximum capacity of the working condition of ultra short

jib is 35t the maximum capacity of tha warking condition of boom
point is 131

Top System Configured ——————————

Cummins Type QSLS diasel angine of B-cylindar water coaled elactric—caontralied

high pressure eommon rail is adopted for powear system, achisving Tier 3 discharge
and strong power,

The advantages of currant international top hydraulic p ; and
of various d arg bined, the world ad d pump trolled system is
configurad for tha hydraulic system of which components are imponed; the system is
highly afficien!. reliable and has along service life.

The advanced electric—cantrolled system s adopted for control system, Comparing
with othar control 5y . the whale o} ion is more ient; and the system
responds much faster and operate more smoothly and has a better jogging: the CAN
bussing technique is used, which Improves the rellability of the system greatly.

Unique Boom System

__With the longest main boom of B4m, it has the longest main boom among the |

crawler cranes with the same tonnage in China.

The boems are of truss frame structure, the imparted pipes with high strength
are used for the main cords; the Imported boards with high strength are adopted
for pulling plates which are tolerant, flexible, light and have strong bearing
ability, as well as are assembled and disassembled easily; masl lutfing
structure Is adopted for the main boom, which is able to improve its tolerance

ficiently and is goodtal its lifting ili

It owns national patent and the unique ultra short jib structure at domestic.

Optimally Designed Structures

Applying the design tools such as professional design software. finite
afemaent?analysis?software and 30 virtual assembly software, the Product is
manufaciured inside the PLM system, which not only guarantees the design
quality, but also optimizes struclure greatly, thus ensuring the strength and

reliability of the structures

Self -Assembly and Disassembly System

Without tha aid of any crane equi the sell- and
achiaved.

iy of the whole crane is able 1o be

Originally Designed Sliding-door Driver Cab

With broad vision, it is spacicus and comfortable inside.
Large areas of the glass wind is installed, there ara shade, ad)
geat, windscraen wiper, electric-contralled handle, torgue dieplay. digital indicator.
warious rocker switches, headlamps, rear view mirror and air conditionar eguipped inside
the cab,
The cab is rotatable {which is able 1o reduce the width of the crane and Is convenient for
\ transportation) and ig able 10 turn 207 upwarde (which can broaden tha drivers? vigion and
¥ can effectively fatigue cauged by long operatien).

The layoui of all the operation handies and varlous centrel buttons are designed
according to ergonomica, making the operation more comfortable.

i ; Efficient Stringing Mechanism

All the steel wire ropes use for main/auxiliary lifting and luffing are
imported from Germany, the stesl wire ropes usad for main‘auxiliary lifting
are bagged rope heads which are able to achieve self stringing by stringing
mechanism; there is no nead of dragging and dropping by manpoewer, which

can reduca the workers' labor intensity and can be operated conveniantly
and fast

Overall Safety Device

mades are adopted for the Crane, gua g the safe

equipment.

The safety and alarm devices such as mechanical, elactric and hydraulic

of the




Hook Under chassis

Five kinds of hooks In total: 1801 100t. 50t 35t 161

Optlmally Designed Structures

Guarantee Reliability and
Durability of the Complete Machine

The frame, i5 X type bax str e, 15 :mc,ula.ed connect
by pms and pivets. and the pins and piv

aylindars

The crawler frame iz composed of track beam
1 aach side there are 12 balancing whesl and G8 frack shoes of 1.1m wide
embled, and the self assembly and disassembly function of mast of the
crane can |ift and assemble the crawler frame

The independent treval dnve unitis adopted for the oray
and the trevel reduceris dnven by traval mater to sehi
of the whole crane, which canrealize infinitely variabi
spead iz 1.32kmib

frame

Vith crom
= are installed thraugh h

four-wheel end one-treck

Main Boom

The truse frama structurs is welded with the pipes with high
atrength, and the joints ane connected by pins.

Basic boom: 15, 7.5m bottom boom +7.5m 1op boom
Insartjoint: 3m "1,6m *1,12m *5

Length 115 - B4m

wlar fame on both sides
travelling and tuning
speads, and maximum

Hydraulic System
Fixed Jib

The truse frame swructure is welded with the pipes with high
strangth, and the jointe ame connectad by ping

Basic boom: 8m, 4.6m bottom jib+4.5m top jib

Inser joint: 3m "1, Gm*3.

Length - 8- 30m

Angee ol Installation:10° 30°

The max.capacity |5 up lo 241

The longest main boom +lixed jio: 72m-30m fixed ib

aulic system is composed of main |:.er main valye control valva
matar, hydraulic ol tank and cooler

nic proportion control is adopted, both on and off loop is binad

anstamt powar variable pump contral system with high efficlency and

anargy consarvation, high raliability and long se -]

_nar:c:cr: Itis a closed system with stable cperation, little heat and with free
lewing function, and rotation contrals fast start and siow stop. The oad

sensitive control enables the flaw output by the pump 1o be

sxecutive machanism, the propertion control with good

performanice guarantaes fine wark require ments; with pressure com pensal

the system is able to raal nulti-mechanism cempeund contrel act en

Lifting Mechanism
Tower Jib

The chanism is mada up of impartad varable axial piston pump, motor
balance valve, reducer, constant closed brake and staal wire ropas

The truss frame structure is welded with the pipes with high

strength, and the joints are connectad by pins.

Basle boom: 24m, 9.5 m botlom boom <&m insart [ain+B.5m
top hoam.

Insert join:3m *1,6m *1,12m *2

Langth: 24 -51m

The max.capacity is up to 404

The langesat main boom «fixed |l §7m-51m tawer fib.

The lifting mechanisms is divided inte main and ausiliary lifing machanisms,
for which non-rotating anti-torsion wire ropes and bagged rope heads imported
from Germany are use, which is able to cooperate win strnging me chanist o
string varywall

Max sirgle Ine spacd. AN (10 40 ayor

Hatod tension of single Ina 426N

Digmater of vine rope 2amm

L of wim roae dsad far ’
s lining AA0mE00m

Ultra Short Jib

The truss lrame siruclure |3 welded with the pipes with high
strength, and the joints are connectad by pins

Langth:4.8m

Angle of inatallation: 30°

The max.capacity is up o 35t

;r::ﬂ longast main boom <ulira short [ib: 72m+4 Bm ulra shor
ib.

Power System

The world famous brands are used and are purchased globally with strang
powerand excellent configuration

Cummins Typs QSLO diesel engne of &-cylinder water coolad electric-
@ high pressur S rail s adopted for power system_ |ts rated
powerrotating speed {2100rpm, maiimum torque: 14241 « m/1500
which meets Tier 2 discharge.

Thelongestmainooom +fixedjib: 57m=51m tower jib.

Electrical System
Boom Point

trical systems al the crana mainly includs power source, motar start
Indicatar, aiarm, lights, fans, windshisid screeners, hern, height

limiter, eosling fans af hydraulic oll, digital display, PLC

limiter em, praneating unit af mators and sa

guarantse the safety aparatian end sound working

The CAM buzsing tach d among remaots manitar rwf‘e; of

The trugs frame siructurs is welded with the pipes with figh
strength, and the joints are connectad by ping &ndmain boom
heads,

Luffing Mechanism

The main lifting Iurnrr. r'|efnan|sm and
Iifting) ar partad variable
vabes, reducer rnn—fanr cln:nr] l'ral 4 AR
to Wi

wer |uffing mechanism (auxiljary
plstJn Ior talanct
¢ -

Max. singe ling speed 2% 32mimin { 1ha dih layer |

Fale tnsion of singk Ine 120K0

Diampter of wire rope 26mm

Largth of wire rops usad lor
- hitfing

s tdiany | 2am

Slewing Mechanism

The slawing mechanism is compozad of imported closed slewing pump
hydraulic m T, gearreducer, brake and small ge ar end slewing bear
The all Is supplied by a seperate quantitative pu—lnp tisa closed pump, which
can realize inlinite s peed regulation of 0~ 1 slewing

Travel Mechanism

The hydradlic motor af the iravel machanism (s Imported fram abroad, andthe
traval of two craviers is controllad by twe ooeral-on handias, men abla to
achieve actions of straight line travel = differential and p 28 g
and drive withlaading, and the machanism | 5 .Uhl,, machanism unq rqyulslg
Drrving spaed:0- 1.32km/h, which can realize switch betwaen upshift and
downshift

Grade ability:30%

Crewler tension: Tha tenalan actian
crawler tension, which 15 Tast, cony

carred aut by contrelling oll eylindar af
ent and reliable

Jacking Mast Mechanism

The machanism is compesed of mast, Jacking cylinder of mast, and self
and disas sembly c,.l-l\\ll‘f and auxiliary hidraullc system, ITis used
assemble and dissemblaior transter | by itself, the |acking
) i th “fram harizon .'I position 59 as te connact
fJIIIIIheDuIIl'\.;EIi\IEaI"U aﬁemb:eboem‘.lames
The sell assambly and disassembly cylinder can assembla tha left and right
crawlerand dissemble boam frames

Cab Rotation and Elevation Mechanism

The mechanism (5 oo
and auxiliary hydraulic s
The cab retary ol| cylinder enables the cab to rotate 90° to
tatle from the back, which reducss the width of tha crane a
transpartation

The cab &l
|

posad nI r‘dl) atary all eylinder, cab elavation cylindar

front of rotary
5 convenient for

= 1 on of the cab
to atevats by 2 uj

enthe
rd, expanding the

¢al da
i high, the cable
drivers' vision greatly

Support Jacking and Crawler Self Assembly
and Disassembly Mechanism
The suppart L" Ing and crawler 3ell s
composad o support of lower part, suppoi v
crawler power pin Tha support jﬂcl—::l’!g mechanism |5 the major beanng

“Single pullay | used lor spasdy operation contreller, display, matar and torque limiter ta conduct data

and the system has frisndly human maching inferface and has defeull selt
diagnosis function, which is highly raliable and [ conveniant far maintenance

The haist and back moniter survelllance camera unil are aguipped with the
systam as well; in considaration of tha anignce of loading and uploading
the outdoor remote devices are used for [ackin: der of counterwalght, all

q o
axis of main boom and jacking cylindar of mast, further
bility and safety ofthe whele system

Counter Weight

cylindar of radic
strengthsning the

The: superposed inatallation way |5 adopled, which is
convenint for installation and can achisve saliassembly and
‘disassembly completely.

The counter welght ‘of uppar part is made of thres
components:

12txd
5t 10

1.25t%2 = -

Walding box weight of understructure 10tx 2

whan crawler is assembled o dissemblad by itsel
The crewiler sell assembly and diszamble
assembly throligh ma

connect or sep

chanism lits a
nd its self assembly and disassemb
ma and crawlar assambly by powar pin
Withaut suxiliary Wling and heisting aquipment ||=. SUpPO ching and
crawler self ossembly and dissemble mechanism is to assemble and
d13855embly crawler 5sembly, which Increases wor mrg o clency, decreases
labarintsnsity and avaids risk of manual oparation

d hoists crewler
oil zylinder to




Safety Device

WSafety Device

The salety and alarm devices such as mechanical, eleciric and hydraulic
modaes are adoptad lor the Crane, guaraniaeing the safe oparation of the
BgGuipment.

BMMoment Limiter

The Moment limiter is composed of Moment display snd digital LCD. When
lifting torque |s up 0 90% of he rated torque, atarm lght 18 on, and buzzer
sounds, when it is up to the rated forque, the crane is stopped autom atically,
hus prevents the crawler crane from causing accident due to overoading
under canstruclion and guaranteaing its normal and safe working

MRelief Valves inthe Hydraulic System

Tha valves can prohibit the abnormal pressure in the loap 8o as ta prevent the
hydraulic pumps and meters from belng damaged and 1o slop the system lrom
being overloadad

BMHeight Limiter unit

The units installed on the top arm such as limiter ewitch and weights are uged
to prevent the hooks from being over lifted, When the hooks are |ifed (o &
certain height, the limitation ewitch sends out signal, the electrical ayatem will
cut aff the Bfting automatically, and the buzzer and display will send out sound
and light alarm inside the cab, thus preventing the hooks from being ovar Bfted
and hoisted,

MAngle Indicator

The angls indicater of the boom is 88t up below and behind the bottom boom,
so1hatthe divers can see tha revelation angle of the boom inside the cab.

on ofthe Booms

M Aarmand Protection System for ExtremePosi

EMousing-hook Uni

Technical Specification

It prevenis the weig his from mousing.

EWind Speed Sensor

The efecirical wind speed sensor can display wind speed grade at real time on
the digital dispiay scraen, which is convaniant for warning dangerous working
environment.

EW irerope anti-releasing Protection Device

When the wire ropas inside the drum are réleased o the last three olls, he
protaction davies will send oul sigaal, and 1ha alacirical systam will cut olf e
raleasing automatically, and the buzzer and display will send out sound and
ligh alarm ingide the cab.

BEmergency Stop Button

In case of amerﬂenﬁr. 1o .pﬂ.a.ss.lha button is able o sl‘olé.lha mator and all ne

operation as weall,

BThree-color Warning Light

The warning lights are divided into red, yvellow and graen, which [s ahle te
display overload status simulianecusly, thal 1s. green shows the ovedload rate
iz balow 90%, yallow shows the overload is batween 90% - 100% , and red
ahows the overload rale has been over 100% and un der overload status.

EMonitoring System

The system is controlled by torque limiter and position limitation switch. The
luffing is stopped avtomatically when the lifing of the boom rasches lo tha
elevalion angle of extrame limit, and the systam will send out sound and light
alammn,

Cameras: They monitor the lifting and hoisting of main and auxiliary lifting and
main and luifing as well as the situation &t the behind of the erane.

Exceptional Service Support Parts Support Machine Inspection

pansand sarvice far

The LiuGong Product Support Tsam Ganuine LiuGong Parts are only
provid available through the LiuGong Dealar

* Before every busy season, your
LinGong dealer can thoraughly Inspect

tha owning and aperatingneaeds of aur
customers. Be assured that with

¥ P
team of LiuGong specialists are ready
to provide exceptional aupport. For all
your maching supporl needs from
warrantyand sarvice repairs, planned
mainienance, training.and getting the
right ganuine LiuGong par, contac
your local LiuGong dealer and
expariance our servica support
promise,

Hatwoerk, keap your machines runming
at its highest levers by using only
Ganuine LiuGang Parts. LiuGong
maintains an extensive invantory in its
41 Paris Dastribution Centers around
the world te bring the parts closer to
the customer

your machines and perform proper
maintanance servica o make surd
svery machine will run at top
productivity with minimal downtime as
well as ansuring the bast fuel econamy
and kower oparating costs.

Maintenance Support

Yourloeal LinGang dealer will arranpa
a factory-trained service expert to
parform a1l maintenanca on your
equipment ta the precise specs and
schadulss raquired to kesp your
machine at top productivity.

LiuGang deslers pravide training to
help you efficiently operate your
LiuGang aquipment fartop productivity,
long maching life and low maintenance
costs

Body x1
L 12154
W 3250
H 3312
Weight a8t
Crawler Assembly ®2
L 8423
. W 1250
H 1300
Weight 21.8t
Counter Weight Tray x1
L 5804
W 1840
H 553
Weight 12t
Counter Weight of Upper Part | %10
L 1840
W 1430
H 415
Weight 5t

Counter Weight of Upper Part Il

x2

L 1840
w 1430
H 82
- Weight 1.25t .
Waight of Lower Fart= 2 x2
L 4530
w 1244
H 810
Weight 10t




LIVUGONG 2V)15°

1849

398

1860t Hook 1
L 2221
w 990
H 923
Weiaht 2.7t
100t Hook %1
L 2195
w 980
H 780
Waight 1.8t
50t Hook %1
L 1849
W 896
H 543
Weight 1.6t
351 Hook %1
L 1759
w 896
H 421
Waight 1.21t
16t Hook %1
L 074
w 526
H 526
Weight 0.63t
Bottom Joint of Main Boom 1
L 7760
w 2160
H 2066
Weight 1.881

3mJoint of Main Boom w
L 3114
W 2130
H 2103
Weight 0.641
6m.Joint of Main Boom %1
L 6114
W 2130
H 2103
Weight 1.33t
12m Standard Joint of Main Boom %5
L 12114
W 2130
H 2103
Weight 2,02t
TopJoi x1
L 8355
W 2130
H 2506
Weight 2,11t
Battom Jeint of Fiked Jib{including jack stay) x1
L 4703
W 1302
H 1817
Weight 0,77t




LiuGong products are being updated and improved continuously, we reserve the right to revise parameters and designs
without prior notice to the users, and the illustration in the Brochure are not sure to be the standard style of the type.

There are differences in configuration and appearance and colors between the pictures and the actual machines, and the Major Performa nce Perform ance

configuration and appearance and color shall be subject to the physical machines.

Major Performance Parameters =

Unit | Parameter
pacity txm 160=5 Working condition of main boom
- =
82 Working condition of towsrjib i E
n angle of main b 2 s E
85 | 3
I
g
15~ 84 %
8-30 500 z
t 24 -
B4
a 10, 30
a1
m 42 ~72+8~30 78
m 24~ 51
40°
t 40
2 65, 75, B85
36~ 57+24 ~ 51 ™
4.8
t 35
o 20 1 307
m 42-72+4.8
mimin 0-116 The 4th layer
mémin 0~116 The 4th layer
m/min 2x32 Tha 4th layar
pm 1.25
km/h 1.32
30%
MPa 0.1
12
kWirpm 242/2100
Nmirpm 1424/1500
Ell stage 3
T % M mim 7200x 58001100
FriF > Mim = mm 12154 3280 % 3312 Including mast o 5 10 15 20 25 an 35 40 a5 50 55 60 65 70 74
1 Working S
Slewing radius al the end m 6.26 SRS oRe L)
ght including b o0m 1 166




5 . 160 160 160
6 - 143.2 140.5 138 135.4 132.9
i 121.6 119.6 117.7 115:7 113.8 111.8 110.1 108
8 i 105.7 104.1 102.6 101 99.3 7.7 96.3 94.6 93.2
9 . 93.2 a2 90.7 B9.5 88 86.8 85.5 84.1 82.9
10 R 83.4 82.3 81.3 80.2 79 778 76.8 76.5 74.5
12 - 67.9 67.9 67.1 BE.2 65.4 64.5 63.7 62.7 61.8
14 55.3 55.3 55.1 55.1 54.9 54.6 54 53.2 52.4
16 45.9 46 46 45.9 45.7 45.7 45.1 44.5
18 i 38.1 38.1 381 39 39 38.8 38.5
20 36.5/19 34 34 33.8 33.8 33.7 33.5
22 29.9 29.9 29.8 29.8 29:5 29.5
24 26.5 26.5 26.5 26.2 26
26 23.7 23.7 23.5 23.4
28 22.4/27 21.3 21.2 21
30 20.4/29 1841 19
32 17.4 17.3
34 15.8
15.1/35

46

48

50

73.4 72,3 el 70.9 62.2 55 47.5M11  42.211
60.9 59.9 58 59 58 53.8 46.6 41.6 35.8
51.6 5: 50.2 50.2 49.5 48; - jlnS.B 40.3 _34.7
43.8 43.2 42.6 42.6 42 41.3 40.9 38.8 33.6
37.9 37.8 36.8 36.8 36.2 35.7 35.2 34.8 32.5
33.2 32.7 32.8 32.3 31.6 31.8 30.7 30.4 29.8
29.1 29 28.5 28.5 28 27.86 27.3 26.8 26.3
25.9 25.7 25.5 25.2 25.1 24.6 24.3 23.8 23.4
23 22.9 22.7 22.6 22.3 22.1 21.8 21.3 21
20.9 20.5 20.4 20.2 19.9 19:8 19.6 19.3 18.8
18.8 18.7 18.5 18.2 18 17.9 17.6 17.4 174
17.1 TF 16.8 16.5 16.3 16.2 15.9 15.7 15.4
15.5 15.4 15.2 15.1 14.8 14.6 14.5 141 14
14.3 14.1 14 13.7 13.5 13.4 13 12.9 12.6
18.7/37 12.9 12.7 12.8 12.3 121 12 11.6 11:5
11.8 11.6 W58 11.3 11.2 10.9 10.7 10.4
10.7 10.5 10.4 10.2 2] 9.8 2855
9.8 9.5 9.3 8.1 8.8 8.7
9.8/45 8.7 8.5 B.4 8.2 7.9
8 7.9 v 7.6 7.3
7.3 ¥ i 6.6
6.5 6.3 6.2
6.2/53 5.9 5.5
5.5/55 5
4.6




Working Range of Fixed Jib

B4m
84.5¢ 54,51
12 @19 319 284 284 255013 255013 22.5/13 22.5/13
14 30,8 308 27.5 275 232 232 213 213 i8 18 158  15.8 )
16 298 298 263 ce3 gz pop 20 20 17:3 17.3 15 15 % §
18 288 9288 955 955 214 214 i88  igs8 17 171 144 143 1ag n;gr
20 27.8 278 233 233 205 205 18 18 18 16 141 144 95 %
Rl 250 266 205 235 10.8 19.8 17.3 17.3 15 15 18.4 13.4 i ;
24 23 237 217 21.7 19,1 19.1 16.5 16,5 14.3 14.3 12.5 12.5 =
26 205 213 202 209 183 183 158 15.8 137 137 116 11.6
28 | 18.5 191 i8.2 18.7 17:5 17,5 i5.2 15.2 13 13 10.1 10.1
30 16.8 17.3 16.3 17 16 16.6 14.5 14.5 12.3 12.3 8.7 9.7
15.2 15.7 14.8 15.4 14.5 15.1 13.9 13.9 11.8 11.8 2.3 9.3
34 - 13.7 14.1 13.5 14 13.2 el 12,7 13.3 1.3 11.3 89 8.9
w IR 12.8 12 124  11.6 121 10 10 85 8.5
38 11.2 11.6 11 11.5 10.9 1.2 10.5 11 9.7 9.7 8.2 6.2
40 10,2 10.5 9.9 10.4 9.8 10.2 9.6 9.9 9.3 9.4 7.9 7.9
9.3 9.6 9.1 9.5 g 9.3 8.7 9.1 8.4 8.8 7.7 7.7
44 8.5 8.8 8.4 8.7 a8 8.5 T 8.2 7.6 8 T3 T3
46 7.7 8 7.6 7.9 7.4 7.7 7.3 7.6 7 7.3 6.5 7
P 7.4 7 7.8 6.8 7.1 6.5 6.8 6.3 6.6 5.9 B.2
so IR 6.8 6.9 6.5 6.2 6.5 5.9 6.2 5.7 8 5 55
B2 i} 6 6.3 57 (] hih B 5.4 5.7 L 54 4.8 5.1
54 5.4 5.7 50 5.5 5.1 5.4 4.9 5.1 4.6 4.9 43 4.6
4.9 5.2 4.8 5.1 4.6 4.0 4.5 4.6 4.4 45 3.8 4
58 4.5 4.8 4.3 4.8 4.1 4.5 4 4.1 3.7 4 Sk 3.7
so [EE 4.3 3.8 4.1 3.7 4 35 3.8 3.2 a5 29 3.2
62 3861 41/61 35 3.7 3.4 3.5 3.2 3.4 2.9 32 2.6 gy
B4 3.4/63 3.5/63 3 3.2 2.7 3 2.6 2.7 21 2.4
66 2.6 2.9 2.4 2.7 2.1 2.4 1.8 2.1
88 2.1 2.3 1.8 2.1 1.5 1.8 -
70 1.5 18 1,2 1.5 o ] 10 15 20 25 30 35 40 45 50 85 60 65 i 75 a0 85 [0 82
72 1.3/71 1,671 0.9 1.2 DA R

74 0.7 0.9




Working Range of Ultra Short Jib
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