
12/29/1998 16:19 9786673136 GEARTRQNICS/X-4/USM PAGE 62 
DEC 29 '98 09:10AM 

Gf/-I 1) tf II-
THE TORQUE MULTIPLIER 

The mechanieal adVantage In the use of the torque multiplier is dorived 
from the planetary transmission within the gear head of IM'wel. Wi\t1 the 
IOrque r.'lulliplier reaction bar in a fixed poSitior against a stationary object, 
~nd the Input tool drIving. the socker and I.:lSl&ner sees forces equaling 
the ratio ef the'torque multiplier or combination 01 multipliers being used 
times the input force. Due to frictional losses in the gear train, a torque loss 
factor of 10 to 20% should be anticipated. 

In breaking a difficult or rrOZ2t'1 faSI6:ner, it Is important to pl~e lne torque 
multIplier reaction bar against a sltor'I; stationary object since the r .. c~-

CAUTION To assure accurate torQue readings, trle Snap-on TEX Type 
T,orQomC:let must be placed between the torQue mulliplier and 
Ine $oekel (see· lne figure below). If the torque multiplier. is 
pliJced blCtwaan Il'lc soc-kel and the torque wrench. a 10.2564 
loss in torQue reading will result. 
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Service Instructions 
Models GA184A, GA185, GA186, 

GA187, GA169 and GA190 
CAUTiON: Wear safety soggl~.s when using puncnes and striking toals. 

1. On model GA 190 only. remolle 1M ralene. assembly by backing off tne 
'S9( screw. 

2. Remove tf'le four sock.et nead cap screws (item 12), 

3. Witn a pin punCh, dl'lve' me input pinion (item 11 in the direction indi­
cated on t~e p,arts dia·gfam, noting the posllion 0' Hem 11. Wnen item' 1 
Is completely clear of item 10. all further disassembly can be 
accoc:nplisned witnQut tne use of toola. 

4. NOle Ine Jocation pI item 1. during disass\lmbly, Tnese washers are 
retainer'S lor the input pinion (item 1) and must be replaced In exactly 
the same posi.tion. 

5. Alter O1isassembly. carefully was" and inspecl eacn part for e:(cessive 
wear or damage. Repl~ce worn or damaged parts as necessary. 

G. In reassembling tne unit it is very important tF'lat a.1I be-aring surfaces be 
completely coated with Alma 50C lubricant· and an additional lil:leral 
amount p,scJ<,ell In all the gear teeth. 

7. Reassembly starts wUn item 1 and pfogresses in order as indIcated in 
tne parts diagram. ending wltn item f2. the lauer being the socket nead 
cap screws which must be very tight 

8. Inspect by turning the input pinion (item 1). II (he wrencl'l cannot be 

tlon blr rOlaUo" I, OPPOIIU. the output fore. rotation. See the fioure 
Delow. 

CAUTION: Force must not GJ:ceed the rated capacity of the 5Poclfic; \Qr~ 
Que mullipller being used since failure end sudden r.lea,o of 
tne input drive mat resLilt 

Torque multipliers mU$t not be used in conjunctJon wltn 
impact tools because high Shock loads may ~amage the tool. 

Mathematics of the Torque Multiplier 

In most wrer!(;h applications the force relationShip is expressed by tne 

lormula: 

F.D-T 

(FORCE. DISTANCE - TORQUE) 

wnere: F equals turning fotce"n pounds applied by the opera.tor. 
o equals lengtn of wtenCh handle in Inches, feet or meter. 
T equals total torce applied to wl'ench head io pound.lnches, 

pound-feel, or Newt?n .. meter. 

When the torque multiplier is used. its mecnanical advanl,Bg,a applies 8 
factor to tne above equation as follows: 

F X 0 ;r. MulUpUer Foetor = T x MulUpliet factor-

It can' thus be seen that 1he same applied foree F results in se·veral time.s 
tne ~otal turning force when the l~rqtJe multiplier i$ used. . 

-In aC/1.Ja1 Op8tat/OIt this fa.clor Is reduced 10 to 20% dVfl to normal /OSStts 
. In the 1001 head. 

turned, the retainer washers (item 7) are Improperly installed. The 
wastier mY$t be directty opposite from eac" other and in tne recessed 
counter bores of item :3 ($oma modfitls only). 

Service Instructions..:..Model GA 191 

CAUTION: Wear s.rety goggles wnen using punChes and striking lools. 

1. Loosen cap 6CreW$ at oulpU1 stub approximately 'h. ... Pla.ce head of 
loosened screws down on two support ralls and forca down rne outer 
n~using to release internal comP,Onents. 

2 •. Remove ac::rews.from the first stsge carrier ring (Input side), 

3. Remove first stage input assembly. This aasembly' removal may 
require IIgnl hammering wltn •• oft r.ee mallel 

4. To dlsauemble toe first slage input assembly. remove tne scr.ws on 
the output side. and then. using a Soft metal bar. strike. the temale 
s.ocket firmly. Tl'lis' will calJse tne entire Ilrst stage assembly to come 
apart 

5. Arter disassembly, carefully waSh and inspect eaCh part for e:l(CSSSive 
wear or damage. Replace wort'! or damaged parts as neceesary. 

6. In reu.sembling tNe unilit Is vary imporlant tnat all bearing surfaces be 
completely coaled wittt Alma SOC lUbricant· and an additional liberal 
amount pa.ckeC! in all gear teetn. Tnere are two retainers (larger 
diameter) and two spacers In. the first etage assembly. Be certain to 
p<?sition tne retainerIS' QDPcsite eacrl other when reassembling. 

- A l..\JtI~.tJon p.ck (GA ,84 .. 17) ' • .v.llable trom yovr SNAP .. ON I.", .. tn""" •. 
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SERVICE INSTRUCT-IONS,..PARTS LISTS 
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AL.l MODElS eXCEPT G1191 

MODEL GAlil 

'Alf ,mID. ,uuo. 
m~llma. emu lun 

Inpu1 ~l!ioll -02 -02 
Input "(1' Ring -'0 -10 
InPut tlrrl.r -04 -0' 
_, Pi", I') ·08 ·08 
Howing '10" Ring (2) -09 ·09 
Carritr "0" Ring 
Input RlttlMr (1)-07 (21-07 
Ptan.t "nion (4) ·03 ·03 
Sp ... , (2) ·28 
Hou~I\O ·01 -01 

Output Stub -05 ·05 
Sc*)al Sen.". (') ·08 ·08 
Camet. 2nd 
Sun P-\ftiGtl. 21'1G 
Pilllnt' Pinion. 2011 (4) . 

_'fIQ.2'" 
Dowl!. 2,.. I') 
Screw, COuPI!n; (4) 
Ser •• (4) 

Paw! 
a $JI,;"g. Pawl 

SlN\'I. Pawl 
!(nob. Rale-bet 
$(;:,,,,*, Reiliner 
A,s,.. Ratch.t 

• Reaction Bar ·,6 '16 
• Lube Pi" -17 -1] 

c~ .... 0:: .... ~. .... 
1000 LBS. FT. 'h" ..- Ii to 1 7 LBS. 

09!e N.m) (302 KG) 
2000 L8S. FT. 'A" ," "" 14 LBS. 12m Mm) (MKG) 
2000 LBS. FT. ". I- ,,,, 15 LIS. 

12712 Nm) (6.9 KG) 
3000 lllS. FT. \<" m" 1 •. 3 to 1 30 LBS. 

(4067 Nom) ('HG) 

._110. 
QA 110 

-02 

-'0 
-04 
-08 
-09 

(2)-07 
-03 
-26 
·01 
.05 

-01 

·20 
-21 

·22 
'23 
·2. 
·25 
'18 
-17 • 

-64188 

G'187 

G.,n 

PAIr 10. 'Air 10. ,sr 10. rm.a. 
BA1I1 IAIIi . lAm lAUI 

-02 -02 -02 -02 
·10 ·10 ·10 -10 

-0' ·04 .1)4 -04 
-08 -01 -oe -08 
-09 ·09 -09 -09 
.. 27 

(2)-07 (2)-07 (')-07· (2).07 

·03 ·o~ ·03 . -03 

·28 
·01 -01 -01 -01 

-05 ·05 ·05 -05 

-06 ·06 -06 -01 
-2. 
·29 
·30 

·31 
-32 . . 

·33 
'3' 

'. --16 ·,6 ·16 ·16 
·17 ·17 ·17 ·17 

- "'" 0..- .... -Ca:l'lCiry 0<,,. Dn .. ~, 

• 000 LSS. FT. , . 11.; .. ,c,13 to 1 30 CBS. 
IsmN.",) (lHG)' 

80(!) L8S. FI 1" 1~" .&.6 to 1 ~1 L.1lS. 
'110647 Nm) (21 KG) 

12000 Las. FT. ," 2~" 6 to , 73 L8S. 
11~70 N.m) 133 KG) 

eo ...... /11111"'" _ .... _ No _ IIIOIIIn; gW. 
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