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User Manual

A safe d�stance must be ma�nta�ned from the operat�ng area.

Always keep last 5 w�nd�ng cable on drum.

Do not l�ft people w�th w�nch!

For your safety, please read the user manual before use.

Do not touch w�th bare hands. Do not operate.

Protect�ve 
goggles must be 
worn at all t�mes.

A helmet must be 
worn at all t�mes.

Gloves must be 
worn at all t�mes.

Protect�ve 
steel-toe footwear 
must be worn at 

all t�mes.

3.  SAFETY INSTRUCTIONS
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2.1 TECHNICAL DRAWING

2. TECHNICAL DRAWING



5www.toracompany.com  •  sales@toracompany.com  •  (331) 688-4947           

2.2. TECHNICAL DRAWING WITH BOTTOM PATTERN

2.  TECHNICAL DRAW
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*The above values are calculated based on a 19 GPM flow rate , a 12.2 �n³/rev hydraul�c motor, and an 0,7" 
d�ameter cable. Values are calculated for Hor�zontal Pull�ng Work

*The above values are calculated based on a 19 GPM flow rate , a 9.8 �n³/rev hydraul�c motor, and an 0,78" 
d�ameter cable. Values are calculated for Hor�zontal Pull�ng Work

THD-40K

THD-45K

3. TECHNICAL DATA
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Maximum Pulling Force

Rope Diameter

Maximum Pump Flow

Maximum Operating Pressure

Recommeded Gear Oil Product

Weight

Maximum Rope Lenght

Hydromotor

Gear Ratio

40.000 lbs

0,70”

19 gpm

2465 psi

80w 90 - (77 fl-oz.)

540 lbs

275 ft

200cc (12.2 ci)

48,57/1

45.000 lbs

0,78"

19 gpm

2465 psi

80w 90 - (77 fl-oz.)

540 lbs

250 ft

160cc (9.8 ci)

48,57/1

50.000 lbs

0,86"

19 gpm

2465 psi

80w 90 - (77 fl-oz.)

540 lbs

225 ft

200cc (12.2 ci)

48,57/1

THD-40K THD-45K THD-50K

THD-50K

*The above values are calculated based on a 19 GPM flow rate , a 12.2 �n³/rev hydraul�c motor, and an 0,86" 
d�ameter cable. Values are calculated for Hor�zontal Pull�ng Work

3.  TECHNICAL DATA
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4.1. Hydraul�c D�agram of Counter-Balance Valve

4.4. Hydraul�c D�agram of Hydraul�c Control Valve

4.2. Mater�als and Features

Body                  : z�nc-plated steel.
Internal parts       : hardened and ground steel.
Seals                 : BUNA N standard.
Leakage             : negl�g�ble leakage.
Standard sett�ng  : 320 Bar.

Valve sett�ng must be at least 1.3 t�mes more than load pressure �n order to enable the 
valve to dose even when subjected to the max�mum load pressure.

Valve’s a-b l�ne must be opened (wh�ch �s need to operate the hydraul�c w�nch) 
otherw�se hydraul�c brake w�ll release the load

4.3. Connect�ons

Connect V1 and V2 to the 
supply, C1 to the free flow 
s�de of the motor and C2 
to the motor's s�de

Use and Operat�on

These valves are used to control the motor rotat�on and 
block �t �n one d�rect�on. In order to have the load under 
control and avo�d �ts �nert�a be�ng carr�ed away the valve 
w�ll prevent any cav�tat�on. D�rect flange �s �deal for 
Danfoss type OMS motors and prov�des max�mum safery, 
very low pressure drops and robust �nstallat�on.

4. HYDRAULIC CIRCUIT
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V1 Outlet
G 1/2

V2 Inlet
G 1/2

5.  PULLING DIRECTION

V2
Inlet Port

V1
Outlet Port

V1
Outlet Port

V2
Inlet Port

Under Drum W�re Cable Mount�ng

V1
Outlet Port

V2
Inlet Port

V1
Outlet Port

V2
Inlet Port

Over Drum W�re Cable Mount�ng

WARNING!!!
If the cable �s not wrapped �n correct rotat�on, the w�nch brake valve w�ll 
not hold the load.
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CCW

CW

► Apply 87 PSI a�r pressure to d�sengage the clutch.
► Ma�nta�n a�r pressure unt�l the load has been pulled. 
► Remove a�r pressure to engage the clutch.

6.2.  Pneumat�c Clutch

Rotate 270° CCW to D�sengage

Engage Pos�t�on

Rotate back 270° CW to Engage

6.1.  Manual Clutch

6. MANUAL - PNEUMATIC CLUTCH ENGAGE-DISENGAGE

WARNING!!!
Make sure that the clutch �s fully engaged before pull�ng a load. Fa�lure 
to fully engage the clutch dur�ng w�nch�ng operat�ons may result �n 
sudden drum d�sengagement, caus�ng the load to dr�ft unexpectedly.

WARNING!!!
Do not d�sengage the clutch wh�le the w�nch �s under load.

WARNING!!!
Keep the a�r supply f�ltered and dry. Allow�ng mo�sture to 
enter the w�nch may damage �nternal components.
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7.  BREAKDOWN PARTS
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No Code Descr�pt�on
1
2
3
4
5
6
7
8
9
10
11
12
13
14

THD-SP-1
THD-SP-2
THD-SP-3
THD-SP-4
THD-SP-5
THD-SP-6
THD-SP-7
THD-SP-8
THD-SP-9
THD-SP-10
THD-SP-11
THD-SP-12
THD-SP-13
THD-SP-14

Manual Clutch
Pneumat�c Clutch
A�r Breather & O�l F�ll�ng
Cable Tens�oner
Drum
Back Cover
Counter-Balance Valve
Hydromotor
Brake Body
4-Way Roller Fa�rlead
Gearbox Cover
O�l Level Plug
O�l Hose
Dra�n Plug

Th�s techn�cal draw�ng �s for THD-40K, THD-45K, THD-50K models.
GENERAL

7. BREAKDOWN PARTS
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Code Descr�pt�on
Planetary Gear Repa�r K�t THD-KIT-30

Code Descr�pt�on
THD-KIT-16 Brake D�sk K�t

464748495051

162122232425 17 19 20

34 3632 33312929 30

24

7.  BREAKDOWN PARTS
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STEP 1
Remove the bolts

STEP 3
T�ghteen the bolts

STEP 2
Turn 180°

8. HOW TO CHANGE DRUM ROTATION
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rr

9.1. ROLLING RESISTANCE TABLE

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Steel wheels on ra�l
Rubber t�res on concrete
Rubber t�res on gravel
Sk�dd�ng (no wheels)
Steel wheel on ra�l
Steel wheel on steel beam
Hard rubber t�re on concrete
Pneumat�c t�re on concrete
Pneumat�c t�re on asphalt
Forkl�ft (loaded, �ndoor floor)
Gravel (compacted)
Gravel (loose)
D�rt road (f�rm, dry)
D�rt road (soft/wet)
Grass (f�rm ground)
Wood on wood
Steel on steel (dry)
Steel on concrete
Rubber dragg�ng on concrete
Sand (f�rm, wet)
Sand (dry, loose)
Mud
Snow (packed)
Snow (loose/deep)
Conveyor rollers (good cond�t�on)
Conveyor rollers (poor cond�t�on)
Ra�l cars (loaded)
Tank tracks (hard ground)
Tank tracks (soft ground)

0.001–0.003
0.01–0.02
0.02–0.05
0.3–0.6
0.001 – 0.003
0.002 – 0.005
0.01 – 0.015
0.015 – 0.02
0.02 – 0.025
0.02 – 0.03
0.02 – 0.04
0.04 – 0.08
0.03 – 0.06
0.06 – 0.10
0.04 – 0.08
0.2 – 0.5
0.1 – 0.3
0.3 – 0.6
0.5 – 0.8
0.05 – 0.10
0.10 – 0.30
0.10 – 0.25
0.05 – 0.15
0.15 – 0.30
0.01 – 0.02
0.02 – 0.05
0.0015 – 0.004
0.04 – 0.10
0.10 – 0.20

No Surface / Cond�t�on C

9.  HOW TO CALCULATE PULLING FORCE
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rrF = W   C   + W   s�n(θ) + m   a + F extra

extra

rr. . .

F     = requ�red pull�ng force (N)
W    = we�ght of the load (N)
C    = roll�ng res�stance coeff�c�ent
m    = mass of the load (kg)
a     = accelerat�on (m/s²)

9.2.1. Bas�c Formula

  s�n (θ)    = slope angle (0° �f perfectly hor�zontal)
  F         = add�t�onal res�stances (drag, fr�ct�on �n pulleys, etc.)

Startup Force �s H�gher

Stat�c res�stance can be:

• 1.2 to 2× h�gher than roll�ng res�stance

Always Add Safety Factor

Typ�cal:

• Clean �ndoor: ×1.5
• Outdoor / uncerta�n: ×2
• Mud / off-road: ×2.5–3

Qu�ck Rule of Thumb
• Smooth concrete → 0.02
• Gravel → 0.04
• D�rt → 0.06
• Sand/mud → 0.15+

These are Ranges, Not Exact Values

Actual res�stance depends on:

• T�re pressure
• Wheel d�ameter
• Bear�ng cond�t�on
• Load d�str�but�on
• Speed

9.2.   PULLING FORCE CALCULATION ON HORIZONTAL APPLICATION

9.  HOW TO CALCULATE PULLING FORCE
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rated

F = 88 + 88.8 ≈ 177 lbf

F      = 177 × 2 = 354 lbf

T = F × r = 354 × 0.5 = 177 lb-ft

Step 3: Total Pull�ng Force

9.2.4. Apply Safety Factor

Assume ×2 safety factor :

9.2.5. Convert to Drum Torque

If drum rad�us = 0.5 ft :

So you’d select a w�nch rated at at least ~350–400 lbf l�ne pull.

aF  = 136.6 × 0.65 ≈ 88.8 lbf

m = ≈ 136.6 slugs
4400
32.2

Step 2: Accelerat�on Force

F�rst convert we�ght to mass :

Then:

Step 1: Roll�ng Res�stance Force

F   = 4400 × 0.02 = 88 lbf

F     = pull�ng force (lbf)
W    = we�ght (lbf)
C    = roll�ng res�stance coeff�c�ent
g      = 32.2 ft/s²  (grav�ty)
a     = accelerat�on (ft/s²)

F = W   C   + aW
grr rr. .

9.2.2. Bas�c Formula (Imper�al Un�ts)

9.2.3. Example Calculat�on (Imper�al)

In �mper�al, we d�v�de by g to convert we�ght → mass.

Let’s use a s�m�lar case

Load we�ght         = 4,400 lb
Roll�ng res�stance = 0.02 (rubber on concrete)
Accelerat�on         = 0.65 ft/s²

9.  HOW TO CALCULATE PULLING FORCE
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rrF = W   C   + W   s�n(θ) + 

F   = 4400 × 0.02 = 88 lbf

rr

rr

. . .

9.3.2. Understand�ng the Slope Term

9.3.3. Example Calculat�on (Imper�al)

Step 1: Roll�ng Res�stance

Rule of thumb

Grade (%) ≈ 100 × s�n(θ) 
(good approx�mat�on for small angles)

G�ven:

Load                    = 4,400 lbf
Roll�ng res�stance  = 0.02
Slope                   = 10% (≈ 5.7°)
Accelerat�on          = 0.65 ft/s²

Slope Angle s�n(θ)

0%
5%
10%
20%
30%

0°
2.9°
5.7°
11.3°
16.7°

0.000
0.050
0.100
0.196
0.287

F     = requ�red pull�ng force (lbf)
W    = load we�ght (lbf)
C    = roll�ng res�stance coeff�c�ent
θ     = slope angle (degrees)
g     = 32.2 ft/s²
a     = accelerat�on (ft/s²)

aW
g

9.3. PULLING FORCE CALCULATION ON HORIZONTAL APPLICATION WITH SLOPE

9.3.1. Bas�c Formula (Imper�al Un�ts)

9.  HOW TO CALCULATE PULLING FORCE
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9.  HOW TO CALCULATE PULLING FORCE

F       = 4400 × 0.10 = 440 lbf

F = 88 + 440 + 89 = 617 lbf

F ≈ W   (C   + grade) F ≈ 4400   (0.02 + 0.10) = 528 lbf

slope

rated

rr. .

Step 2: Slope Force

F  = 136.6 × 0.65 ≈ 89 lbfa

Step 3: Accelerat�on Force

Step 4: Total Pull�ng Force

F       ≈ 1230 lbf

Step 5: Apply Safety Factor (×2)

Slope Dom�nates Qu�ckly

Downh�ll vs Uph�ll

Conservat�ve Shortcut

•  At 10% grade, slope force = 10% of we�ght
•  At 30% grade, slope force ≈ 30% of we�ght

For qu�ck est�mates Example

•  Uph�ll pull�ng        → add W s�n(θ)
•  Downh�ll lower�ng → w�nch must hold back th�s same force

That’s often much larger than roll�ng res�stance.

m = ≈ 136.6 slugs
4400
32.2
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9.  HOW TO CALCULATE PULLING FORCE

F = 4400 + 89 = 4489 lbf

rated

F  = 136.6 × 0.65 ≈ 89 lbfa

Step 2: Accelerat�on Force

Step 1: Convert to Mass

Step 3: Total Pull�ng Force

F       ≈ 9000 lbf

Step 4: Apply Safety Factor

•  General l�ft�ng     : ×2–3
•  Personnel l�ft�ng  : ×5+

Typ�cal l�ft�ng safety factors:

Us�ng ×2   :

m = ≈ 136.6 slugs
4400
32.2

F = W + . aW
g

F     = requ�red pull�ng force (lbf)
W    = load we�ght (lbf)
g     = 32.2 ft/s²
a     = accelerat�on (ft/s²)

9.4.2. Example Calculat�on (Imper�al)

9.4.1. Bas�c Formula (Imper�al Un�ts)

G�ven:

Load                    = 4,400 lbf
Accelerat�on          = 0.65 ft/s²

9.4.3. Cr�t�cal Real-World Factors (Vert�cal)

Stat�c (Breakaway) Load

•  Start�ng l�ft may requ�re 10–20% extra force

9.4.   PULLING FORCE CALCULATION ON VERTICAL APPLICATION
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9.  HOW TO CALCULATE PULLING FORCE

9.4.4. Convert to Drum Torque

9.4.5. Key Ins�ght

9.4.6. Bottom L�ne

Case Dom�nant Force
Hor�zontal
Incl�ned
Vert�cal

Roll�ng res�stance (~2–5%)
Grav�ty component
100% of we�ght

Dynam�c Effects

•  Shock loads (jerks) can double the force br�efly

Example (rad�us = 0.5 ft) : T = F × r
T = 9000 × 0.5 = 4500 lb-ft

Vert�cal l�ft�ng �s typ�cally 10–50× more 
demand�ng than hor�zontal pull�ng.

Drum Layer Effect

As cable bu�lds up:

•  Effect�ve drum rad�us �ncreases
•  Requ�red torque �ncreases
•  Ava�lable l�ne pull decreases

M�n�mum force = load we�ght
Add:

•  accelerat�on
•  fr�ct�on losses
•  safety factor

Mechan�cal Losses

Include:

•  sheaves/pulleys (5–10% loss each)
•  gearbox eff�c�ency
•  bear�ng fr�ct�on
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► Check o�l contam�nat�on from o�l hose. (13)
► Check for hydraul�c o�l leaks around hoses, f�tt�ngs, and 
seals.
► Check hydraul�c pressure sett�ngs and adjust �f necessary.
► Inspect mount�ng bolts and structural components for 
t�ghtness and �ntegr�ty
► Ver�fy proper operat�on of the control valve and brake valve.
► Inspect and, �f needed, replace the steel cable.

Monthly Checks (Recommended)

► Dra�n o�l from Dra�n Plug (14), make sure old o�l �s fully 
removed.
► Remove a�r breather (3) and f�ll aprx. 2,3 l�ter (77 fl-oz) 
SAE 80W90 o�l. 
► Check o�l level from o�l level plug (12)

80W90OIL

O�l Change (Yearly)

10. GENERAL MAINTENANCE



23www.toracompany.com  •  sales@toracompany.com  •  (331) 688-4947           

11.1. WARRANTY TERMS

1.   Warranty per�od �s one (1) year from the del�very of the product.
2.   In the event that the product fa�ls dur�ng the warranty per�od, the follow�ng apply;

• Fa�lure repa�r t�me �s 1 to 8 work�ng days depend�ng on �t’s nature.
• Where the repa�r t�me lasts more than 7 work�ng days (except transportat�on t�me), 

a new product shall be suppl�ed to the customer t�ll the fa�lure has been repa�red.
3.   Where a fa�lure occurs w�th�n the warranty per�od because of manufactur�ng
fault, the product shall be repa�red free of charge.

11.2. SITUATIONS WHICH TERMINATE WARRANTY OBLIGATIONS

The warranty obl�gat�ons shall become null and vo�d �n follow�ng s�tuat�ons;

•  Us�ng the product for a purpose other than the �ntended use,
•  Changes to the product that are not approved by us,
•  D�gress�on from def�ned spec�f�cat�ons and reference l�m�ts,
•  Fa�l�ng to perform �nd�cated product ma�ntenance,
•  Hav�ng a repa�r, carry out ma�ntenance works or replace parts of the product 

serv�ce prov�de, other than the Author�zed Serv�ce Po�nt w�th�n the warranty per�od.
•  Us�ng the product aga�nst the usage terms set forth �n the usage �nstruct�ons,
•  Where the product �s damaged due to the �mproper mount�ng,
•  Contact us �n case of a techn�cal fa�lure. Removal of the w�nch by someone other 

than Author�zed Techn�c�an or not�f�ed serv�c�ng po�nt would put the equ�pment out of 
warranty coverage.

11. WARRANTY
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EN
14492-1

12. CERTIFICATES
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13. QUALITY & CONTROL

TORA Hydraul�c W�nch systems undergo 
comprehens�ve qual�ty control and 
performance test�ng pr�or to sh�pment. 
TORA branded w�nches are carefully 
�nspected for mechan�cal durab�l�ty, rope 
tens�on balance, load handl�ng 
performance, and hydraul�c system stab�l�ty 
by exper�enced eng�neers.

As part of the qual�ty assurance process, hydraul�c 
pressure �nspect�ons, leakage tests, drum and rope 
al�gnment checks, and structural evaluat�ons are 
also performed.

All TORA hydraul�c w�nch systems successfully 
pass these test�ng procedures before del�very, 
ensur�ng compl�ance w�th h�gh safety and 
performance standards for heavy duty and 
�ndustr�al operat�ons.
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