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Chapter 1

It's Easy

The bi g secret of l ock pi cki ng i s that i t 's easy. Anyone can l earn howto pi ck l ocks.

The theory of l ock pi cki ng i s the theory of expl oi t i ng mechani cal def ects . There are a
f ewbasi c concepts and de�ni t i ons but the bul k of the mater i al consi sts of tr i cks f or openi ng
l ocks wi th part i cul ar def ects or character i st i cs . The organi zat i on of thi s manual reects thi s

structure. The �rst f ewchapters present the vocabul ary and basi c i nf ormati on about l ocks
and l ock pi cki ng. There i s no way to l earn l ock pi cki ng wi thout pract i ci ng, so one chapter
presents a set of caref ul l y chosen exerci ses that wi l l hel p you l earn the ski l l s of l ock pi cki ng.
The document ends wi th a catal og of the mechani cal trai ts and def ects f ound i n l ocks and

the techni ques used to recogni ze and expl oi t them. The �rst appendi x descr i bes howto make
l ock pi cki ng tool s . The other appendi x presents some of the l egal i ssues of l ock pi cki ng.

The exerci ses are i mportant . The onl y way to l earn how to recogni ze and expl oi t the
def ects i n a l ock i s to pract i ce. Thi s means pract i ci ng many ti mes on the same l ock as wel l

as pract i ci ng on many di �erent l ocks. Anyone can l earn howto open desk and �l i ng cabi net

l ocks, but the abi l i ty to open most l ocks i n under thi rty seconds i s a ski l l that requi res
pract i ce.

Bef ore gett i ng i nto the detai l s of l ocks and pi cki ng, i t i s worth poi nt i ng out that l ock
pi cki ng i s j ust one way to bypass a l ock, though i t does cause l ess damage than brute f orce

techni ques. I n f act , i t may be easi er to bypass the bol t mechani smthan to bypass the l ock.
I t may al so be easi er to bypass some other part of the door or even avoi d the door ent i rel y.

Remember : There i s al ways another way, usual l y a better one.
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Chapter 2

How aKeyOpens aLock

Thi s chapter presents the basi c worki ngs of pi n tumbl er l ocks, and the vocabul ary used i n the

rest of thi s bookl et . The terms used to descr i be l ocks and l ock parts vary f rommanuf acture

to manuf acture and f romci ty to ci ty, so even i f you al ready understand the basi c worki ngs
of l ocks, you shoul d l ook at �gure 2. 1 f or the vocabul ary.

Knowi ng howa l ock works when i t i s opened by a key i s onl y part of what you need to
know. You al so need to knowhowa l ock responds to pi cki ng. Chapters 3 and 5 present
model s whi ch wi l l hel p you understand a l ock' s response to pi cki ng.

Fi gure 2. 1 i ntroduces the vocabul ary of real l ocks. The key i s i nserted i nto the keyway

of the plug. The protrusi ons on the si de of the keyway are cal l ed wards. Wards restr i ct the
set of keys that can be i nserted i nto the pl ug. The pl ug i s a cyl i nder whi ch can rotate when

the proper key i s f ul l y i nserted. The non- rotat i ng part of the l ock i s cal l ed the hul l . The
�rst pi n touched by the key i s cal l ed pi n one. The remai ni ng pi ns are numbered i ncreasi ngl y

toward the rear of the l ock.

The proper key l i f ts each pi n pai r unt i l the gap between the key pin and the dri ver pi n

reaches the sheer l i ne. When al l the pi ns are i n thi s posi t i on, the pl ug can rotate and the

l ock can be opened. An i ncorrect key wi l l l eave some of the pi ns protrudi ng between the

hul l and the pl ug, and these pi ns wi l l prevent the pl ug f romrotat i ng.
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Fi gure 2. 1: Worki ngs of pi n tumbl er l ocks
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Chapter 3

TheFlatland Model

I n order to become good at pi cki ng l ocks, you wi l l need a detai l ed understandi ng of how

l ocks works and what happens as i t i s pi cked. Thi s document uses two model s to hel p you

understand the behavi or of l ocks. Thi s chapter presents a model that hi ghl i ghts i nteract i ons
between pi n posi t i ons. Chapter 4 uses thi s model to expl ai n howpi cki ng works. Chapter 9
wi l l use thi s model to expl ai n compl i cated mechani cal def ects .

The "at l and" model of a l ock i s shown i n Fi gure 3. 1. Thi s i s not a cross sect i on of a
real l ock. I t i s a cross sect i on of a very si mpl e ki nd of l ock. The purpose of thi s l ock i s to
keep two pl ates of metal f romsl i di ng over each other unl ess the proper key i s present . The

l ock i s constructed by pl aci ng the two pl ates over each other and dri l l i ng hol es whi ch pass
through both pl ates . The �gure shows a two hol e l ock. Two pi ns are pl aced i n each hol e

such that the gap between the pi ns does not l i ne up wi th the gap between the pl ates . The

bottompi n i s cal l ed the key pi n because i t touches the key. The top pi n i s cal l ed the dri ver

pi n. Of ten the dr i ver and key pi ns are j ust cal l ed the dr i ver and the pi n. Aprotrusi on on
the unders i de of the bottompl ate keeps the pi ns f romf al l i ng out , and a spr i ng above the
top pl ate pushes down on the dr i ver pi n.

I f the key i s absent , the pl ates cannot s l i de over each other because the dr i ver pi ns pass
through both pl ates . The correct key l i f ts the pi n pai rs to al i gn the gap between the pi ns

wi th the gap between the pl ates . See Fi gure 3. 3. That i s , the key l i f ts the key pi n unt i l i t s

top reaches the l ock' s sheer l i ne. I n thi s con�gurat i on, the pl ates can sl i de past each other .

Fi gure 3. 3 al so i l l ustrates one of the i mportant f eatures of real l ocks. There i s al ways a
sl i di ng al l owance. That i s , any parts whi ch sl i de past each other must be separated by a
gap. The gap between the top and bottompl ates al l ows a range of keys to open the l ock.

Not i ce that the r i ght key pi n i n Fi gure 3. 3 i s not rai sed as hi gh as the l ef t pi n, yet the l ock

wi l l st i l l open.
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Fi gure 3. 1: Fl at l and model of a l ock

Fi gure 3. 2: (a) Fl at l and key rai ses pi ns

Fi gure 3. 3: (b) Proper key al l ows pl ates to s l i de
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Chapter 4

Basic Picking & TheBindingDefect

The at l and model hi ghl i ghts the basi c def ect that enabl es l ock pi cki ng to work. Thi s def ect

makes i t poss i bl e to open a l ock by l i f t i ng the pi ns one at a t i me, and thus you don' t need a

key to l i f t al l the pi ns at the same ti me. Fi gure 4. 3 shows howthe pi ns of a l ock can be set
one at a t i me. The �rst step of the procedure i s to appl y a sheer f orce to the l ock by pushi ng
on the bottompl ate. Thi s f orce causes one or more of the pi ns to be sci ssored between the

top and bottompl ate. The most common def ect i n a l ock i s that onl y one pi n wi l l bi nd.
Fi gure 4. 3a shows the l ef t pi n bi ndi ng. Even though a pi n i s bi ndi ng, i t can be pushed up

wi th a pi cki ng tool , see Fi gure 4. 3b. When the top of the key pi n reaches the sheer l i ne,

the bottompl ate wi l l s l i de s l i ght l y. I f the pi ck i s removed, the dr i ver pi n wi l l be hel d up
by the over l appi ng bottompl ate, and the key pi n wi l l drop down to i ts i ni t i al posi t i on, see
Fi gure 4. 3c. The sl i ght movement of the bottompl ate causes a newpi n to bi nd. The same
procedure can be used to set the newpi n.

Thus, the procedure f or one pi n at a t i me pi cki ng a l ock i s to appl y a sheer f orce, �nd
the pi n whi ch i s bi ndi ng the most , and push i t up. When the top of the key pi n reaches the
sheer l i ne, the movi ng port i on of the l ock wi l l gi ve s l i ght l y, and dri ver pi n wi l l be trapped

above the sheer l i ne. Thi s i s cal l ed set t i ng a pi n.

Chapter 9 di scusses the di �erent def ects that cause pi ns to bi nd one at a t i me.

1. Appl y a sheer f orce.

2. Fi nd the pi n that i s bi ndi ng the most .

3. Push that pi n up unti l you f eel i t set at the sheer l i ne.

4. Go to step 2.

Tabl e 4. 1: Fi gure 5: Pi cki ng a l ock one pi n at a t i me.
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Fi gure 4. 1: (a) Sheer f orce causes dr i ver to bi nd

Fi gure 4. 2: (b) Pi ck l i f ts the bi ndi ng pi n

Fi gure 4. 3: (c) Lef t dr i ver sets and r i ght dr i ver bi nds
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Chapter 5

ThePinColumnModel

The at l andmodel of l ocks can expl ai n e�ects that i nvol ve more than one pi n, but a di �erent

model i s needed to expl ai n the detai l ed behavi or of a s i ngl e pi n. See Fi gure 5. 1. The pi n-

col umnmodel hi ghl i ghts the rel at i onshi p between the torque appl i ed and the amount of f orce
needed to l i f t each pi n. I t i s essent i al that you understand thi s rel at i onshi p.

I n order to understand the "f eel " of l ock pi cki ng you need to knowhowthe movement
of a pi n i s e�ect by the torque appl i ed by your torque wrench (tensi oner) and the pressure
appl i ed by your pi ck. Agood way to represent thi s understandi ng i s a graph that shows the
mi ni mumpressure needed to move a pi n as a f unct i on of howf ar the pi n has been di spl aced

f romi ts i ni t i al posi t i on. The remai nder of thi s chapter wi l l der i ve that f orce graph f romthe
pi n- col umn model .

Fi gure 5. 2 shows a si ngl e pi n posi t i on af ter torque has been appl i ed to the pl ug. The
f orces act i ng of the dr i ver pi n are the f r i ct i on f romthe si des , the spr i ng contact f orce f rom

above, and the contact f orce f romthe key pi n bel ow. The amount of pressure you appl y to

the pi ck determi nes the contact f orce f rombel ow.

The spr i ng f orce i ncreases as the pi ns are pushed i nto the hul l , but the i ncrease i s s l i ght ,

so we wi l l assume that the spr i ng f orce i s constant over the range of di spl acements we
are i nterested i n. The pi ns wi l l not move unl ess you appl y enough pressure to overcome

the spr i ng f orce. The bi ndi ng f r i ct i on i s proport i onal to howhard the dr i ver pi n i s bei ng
sci ssored between the pl ug and the hul l , whi ch i n thi s case i s proport i onal to the torque. The

more torque you appl y to the pl ug, the harder i t wi l l be to move the pi ns. To make a pi n

move, you need to appl y a pressure that i s greater than the sumof the spr i ng and f r i ct i on
f orces .

When the bottomof the dr i ver pi n reaches the sheer l i ne, the s i tuat i on suddenl y changes.
See Fi gure 5. 3. The f r i ct i on bi ndi ng f orce drops to zero and the pl ug rotates s l i ght l y (unt i l
some other pi n bi nds) . Now the onl y res i stance to moti on i s the spr i ng f orce. Af ter the

top of the key pi n crosses the gap between the pl ug and the hul l , a newcontact f orce ar i ses

f romthe key pi n str i ki ng the hul l . Thi s f orce can be qui te l arge, and i t causes a peak i n the

amount of pressure needed to move a pi n.

I f the pi ns are pushed f urther i nto the hul l , the key pi n acqui res a bi ndi ng �ct i on l i ke the

dr i ver pi n had i n the i ni t i al s i tuat i on. See Fi gure 5. 4. Thus, the amount of pressure needed
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Fi gure 5. 1: The pi n- col umn model

to move the pi ns bef ore and af ter the sheer l i ne i s about the same. Increasi ng the torque

i ncreases the requi red pressure. At the sheer l i ne, the pressure i ncreases dramati cal l y due to

the key pi n hi tt i ng the hul l . Thi s anal ysi s i s summari zed graphi cal l y i n �gure 5. 5.
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Fi gure 5. 2: Bi ndi ng i n the pi n- col umn model
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Fi gure 5. 3: Pi ns at the sheer l i ne
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Fi gure 5. 4: Key pi n enters hul l
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Fi gure 5. 5: Pressure requi red to move pi ns
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Chapter 6

Basic Scrubbing

At home you can take your t i me pi cki ng a l ock, but i n the �el d, speed i s al ways essent i al .

Thi s chapter presents a l ock pi cki ng techni que cal l ed scrubbi ng that can qui ckl y open most

l ocks.

The sl owstep i n basi c pi cki ng (chapter 4) i s l ocat i ng the pi n whi ch i s bi ndi ng the most .

The f orce di agram(Fi gure 5. 5) devel oped i n chapter 5 suggests a f ast way to sel ect the correct
pi n to l i f t . Assume that al l the pi ns coul d be character i zed by the same f orce di agram. That
i s , assume that they al l bi nd at once and that they al l encounter the same f r i ct i on. Now
consi der the e�ect of runni ng the pi ck over al l the pi ns wi th a pressure that i s great enough

to overcome the spr i ng and f r i ct i on f orces but not great enough to overcome the col l i s i on
f orce of the key pi n hi tt i ng the hul l . Any pressure that i s above the at port i on of the f orce

graph and bel owthe top of the peak wi l l work. As the pi ck passes over a pi n, the pi n wi l l

r i se unt i l i t hi ts the hul l , but i t wi l l not enter the hul l . See Fi gure 5. 3. The col l i s i on f orce at
the sheer l i ne res i sts the pressure of the pi ck, so the pi ck r i des over the pi n wi thout press i ng
i t i nto the hul l . I f the proper torque i s bei ng appl i ed, the pl ug wi l l rotate s l i ght l y. As the
pi ck l eaves the pi n, the key pi n wi l l f al l back to i ts i ni t i al posi t i on, but the dr i ver pi n wi l l

catch on the edge of the pl ug and stay above the sheer l i ne. See �gure 6. 1. I n theory one
stroke of the pi ck over the pi ns wi l l cause the l ock to open.

In pract i ce, at most one or two pi ns wi l l set dur i ng a si ngl e stroke of the pi ck, so several

strokes are necessary. Basi cal l y, you use the pi ck to scrub back and f orth over the pi ns whi l e
you adj ust the amount of torque on the pl ug. The exerci ses i n chapter 8 wi l l teach you how
to choose the correct torque and pressure.

You wi l l �nd that the pi ns of a l ock tend to set i n a part i cul ar order . Many f actors e�ect
thi s order (see chapter 9) , but the pr i mary cause i s a mi sal i gnment between the center axi s

of the pl ug and the axi s on whi ch the hol es were dr i l l ed. See �gure 6. 2. I f the axi s of the

pi n hol es i s skewed f romthe center l i ne of the pl ug, then the pi ns wi l l set f romback to f ront
i f the pl ug i s turned one way, and f romf ront to back i f the pl ug i s turned the other way.

Many l ocks have thi s def ect .

Scrubbi ng i s f ast because you don' t need to pay attent i on to i ndi vi dual pi ns. You onl y

need to �nd the correct torque and pressure. Fi gure 6. 1 summari zes the steps of pi cki ng a

l ock by scrubbi ng. The exerci ses wi l l teach you howto recogni ze when a pi n i s set and how

17



Fi gure 6. 1: Dri ver pi n catches on pl ug

to appl y the correct f orces . I f a l ock doesn' t open qui ckl y, then i t probabl y has one of the

character i st i cs descr i bed i n chapter 9 and you wi l l have to concentrate on i ndi vi dual pi ns.
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Fi gure 6. 2: Al i gnment of pl ug hol es
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1. Insert the pi ck and torque wrench. Wi thout appl yi ng any torque pul l the pi ck out to
get a f eel f or the st i �ness of the l ock' s spr i ngs.

2. Appl y a l i ght torque. I nsert the pi ck wi thout touchi ng the pi ns. As you pul l the

pi ck out , appl y pressure to the pi ns. The pressure shoul d be sl i ght l y l arger than the

mi ni mumnecessary to overcome the spr i ng f orce.

3. Gradual l y i ncrease the torque wi th each stroke of the pi ck unt i l pi ns begi n to set .

4. Keepi ng the torque �xed, scrub back and f orth over the pi ns that have not set . I f
addi t i onal pi ns do not set , rel ease the torque and start over wi th the torque f ound i n

the l ast step.

5. Once the maj or i ty of the pi ns have been set , i ncrease the torque and scrub the pi ns
wi th a sl i ght l y l arger pressure. Thi s wi l l set any pi ns whi ch have set l owdue to bevel ed

edges, etc.

Tabl e 6. 1: Fi gure 13: Basi c scrubbi ng.
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Chapter 7

AdvancedLockPicking

Si mpl e l ock pi cki ng i s a trade that anyone can l earn. However , advanced l ock pi cki ng i s a craf t

that requi res mechani cal sensi t i vi ty, physi cal dexter i ty, vi sual concentrat i on and anal yt i c

thi nki ng. I f you str i ve to excel at l ock pi cki ng, you wi l l growi n many ways.

7.1 Mechanical Ski l l s

Learni ng howto pul l the pi ck over the pi ns i s surpr i s i ngl y di �cul t . The probl emi s that the
mechani cal ski l l s you l earned ear l y i n l i f e i nvol ved mai ntai ni ng a �xed posi t i on or �xed path
f or your hands i ndependent of the amount of f orce requi red. I n l ock pi cki ng, you must l earn

howto appl y a �xed f orce i ndependent of the posi t i on of your hand. As you pul l the pi ck
out of the l ock you want to appl y a �xed pressure on the pi ns. The pi ck shoul d bounce up

and down i n the keyway accordi ng to the res i stance o�ered by each pi n.

To pi ck a l ock you need f eedback about the e�ects of your mani pul at i ons. To get the

f eedback, you must trai n yoursel f to be sensi t i ve to the sound and f eel of the pi ck pass i ng

over the pi ns. Thi s i s a mechani cal ski l l that can onl y be l earned wi th pract i ce. The exerci ses
wi l l hel p you recogni ze the i mportant i nf ormati on comi ng f romyour �ngers .

7. 2 Zen and the Art of Lock Pi cki ng

I n order to excel at l ock pi cki ng, you must trai n yoursel f to have a vi sual l y reconstruct i ve

i magi nat i on. The i dea i s to use i nf ormati on f romal l your senses to bui l d a pi cture of what

i s happeni ng i nsi de the l ock as you pi ck i t . Basi cal l y, you want to proj ect your senses i nto

the l ock to recei ve a f ul l pi cture of how i t i s respondi ng to your mani pul at i ons. Once you

have l earned howto bui l d thi s pi cture, i t i s easy to choose mani pul at i ons that wi l l open the
l ock.

Al l your senses provi de i nf ormati on about the l ock. Touch and sound provi de the most

i nf ormati on, but the other senses can reveal cr i t i cal i nf ormati on. For exampl e, your nose

can tel l you whether a l ock has been l ubr i cated recent l y. As a begi nner , you wi l l need to use
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your eyes f or hand- eye coordi nat i on, but as you i mprove you wi l l �nd i t unnecessary to l ook

at the l ock. I n f act , i t i s better to i gnore your eyes and use your si ght to bui l d an i mage of

the l ock based on the i nf ormati on you recei ve f romyour �ngers and ears .

The goal of thi s mental ski l l i s to acqui re a rel axed concentrat i on on the l ock. Don' t

f orce the concentrat i on. Try to i gnore the sensat i ons and thoughts that are not rel ated to

the l ock. Don' t try to f ocus on the l ock.

7. 3 Anal yti c Thi nki ng

Each l ock has i ts own speci al character i st i cs whi ch make pi cki ng harder or easi er . I f you

l earn to recogni ze and expl oi t the "personal i ty trai ts" of l ocks, pi cki ng wi l l go much f aster .

Basi cal l y, you want to anal yze the f eedback you get f roma l ock to di agnose i ts personal i ty
trai ts and then use your exper i ence to deci de on an approach to open the l ock. Chapter 9
di scusses a l arge number of common trai ts and ways to expl oi t or overcome them.

Peopl e underest i mate the anal yt i c ski l l s i nvol ved i n l ock pi cki ng. They thi nk that the
pi cki ng tool opens the l ock. To themthe torque wrench i s a pass i ve tool that j ust puts the
l ock under the desi red stress . Let me propose another way to vi ew the si tuat i on. The pi ck
i s j ust runni ng over the pi ns to get i nf ormati on about the l ock. Based on an anal ysi s that
i nf ormati on the torque i s adj usted to make the pi ns set at the sheer l i ne. I t ' s the torque

wrench that opens the l ock.

Varyi ng the torque as the pi ck moves i n and out of the keyway i s a general tr i ck that can

be used to get around several pi cki ng probl ems. For exampl e, i f the mi ddl e pi ns are set , but
the end pi ns are not , you can i ncrease the torque as the pi ck moves over the mi ddl e pi ns.
Thi s wi l l reduce the chances of di sturbi ng the correct l y set pi ns. I f some pi n doesn' t seemto

l i f t up f ar enough as the pi ck passes over i t , then try reduci ng the torque on the next pass .

The ski l l of adj ust i ng the torque whi l e the pi ck i s movi ng requi res caref ul coordi nat i on
between your hands, but as you become better at vi sual i zi ng the process of pi cki ng a l ock,
you wi l l become better at thi s i mportant ski l l .
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Chapter 8

Exercises

Thi s chapter presents a ser i es of exerci ses that wi l l hel p you l earn the basi c ski l l of l ock

pi cki ng. Some exerci ses teach a si ngl e ski l l , whi l e others stress the coordi nat i on of ski l l s .

When you do these exerci ses , f ocus on the ski l l s , not on openi ng the l ock. I f you f ocus
on openi ng the l ock, you wi l l get f rustrated and your mi nd wi l l stop l earni ng. The goal of

each exerci se i s to l earn somethi ng about the part i cul ar l ock you are hol di ng and somethi ng
about yoursel f . I f a l ock happens to open, f ocus on the memory of what you were doi ng and
what you f el t j ust bef ore i t opened.

These exerci ses shoul d be pract i ced i n short sess i ons. Af ter about thi rty mi nutes you
wi l l �nd that your �ngers become sore and your mi nd l ooses i ts abi l i ty to achi eve rel axed
concentrat i on.

8. 1 Exerci se 1: Bounci ng the pi ck

Thi s exerci se hel ps you l earn the ski l l of appl yi ng a �xed pressure wi th the pi ck i ndependent
of howthe pi ck moves up and down i n the l ock. Basi cal l y you want to l earn howto l et the

pi ck bounce up and down accordi ng to the res i stance o�ered by each pi n.

Howyou hol d the pi ck makes a di �erence on howeasy i t i s to appl y a �xed pressure.

You want to hol d i t i n such a way that the pressure comes f romyour �ngers or your wri st .
Your el bowand shoul der do not have the dexter i ty requi red to pi ck l ocks. Whi l e you are

scrubbi ng a l ock not i ce whi ch of your j oi nts are �xed, and whi ch are al l owed to move. The
movi ng j oi nts are provi di ng the pressure.

One way to hol d a pi ck i s to use two �ngers to provi de a pi vot poi nt whi l e another �nger

l evers the pi ck to provi de the pressure. Whi ch �ngers you use i s a matter of personal choi ce.

Another way to hol d the pi ck i s l i ke hol di ng a penci l . Wi th thi s method, your wri st provi des
the pressure. I f your wri st i s provi di ng the pressure, your shoul der and el bowshoul d provi de

the f orce to move the pi ck i n and out of the l ock. Do not use your wri st to both move the

pi ck and appl y pressure.

Agood way to get used to the f eel of the pi ck bounci ng up and down i n the keyway i s to

try scrubbi ng over the pi ns of an open l ock. The pi ns cannot be pushed down, so the pi ck
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must adj ust to the hei ghts of the pi ns. Try to f eel the pi ns ratt l e as the pi ck moves over

them. I f you move the pi ck qui ckl y, you can hear the ratt l e. Thi s same ratt l i ng f eel wi l l hel p

you recogni ze when a pi n i s set correct l y. I f a pi n appears to be set but i t doesn' t ratt l e,
then i t i s f al se set . Fal se set pi ns can be �xed by pushi ng themdown f arther , or by rel eas i ng
torque and l ett i ng thempop back to thei r i ni t i al posi t i on.

One l ast word of advi ce. Focus on the t i p of the pi ck. Don' t thi nk about howyou are
movi ng the handl e; thi nk about howyou are movi ng the t i p of the pi ck.

8. 2 Exerci se 2: Pi cki ng pressure

Thi s exerci se wi l l teach you the range of pressures you wi l l need to appl y wi th a pi ck. When

you are start i ng, j ust appl y pressure when you are drawi ng the pi ck out of the l ock. Once
you have mastered that , try appl yi ng pressure when the pi ck i s movi ng i nward.

Wi th the at s i de of your pi ck, push down on the �rst pi n of a l ock. Don' t appl y any
torque to the l ock. The amount of pressure you are appl yi ng shoul d be j ust enough to
overcome the spr i ng f orce. Thi s f orce gi ves you an i dea of mi ni mumpressure you wi l l appl y
wi th a pi ck.

The spr i ng f orce i ncreases as you push the pi n down. See i f you can f eel thi s i ncrease.

Nowsee how i t f eel s to push down the other pi ns as you pul l the pi ck out of the l ock.
Start out wi th both the pi ck and torque wrench i n the l ock, but don' t appl y any torque. As

you drawthe pi ck out of the l ock, appl y enough pressure to push each pi n al l the way down.

The pi ns shoul d spr i ng back as the pi ck goes past them. Noti ce the sound that the pi ns

make as they spr i ng back. Not i ce the poppi ng f eel as a pi ck goes past each pi n. Not i ce the
spr i ngy f eel as the pi ck pushes down on each newpi n.

To hel p you f ocus on these sensat i ons, try count i ng the number of pi ns i n the l ock. Door
l ocks at MIThave seven pi ns, padl ocks usual l y have f our .

To get an i dea of the maxi mumpressure, use the at s i de of your pi ck to push down al l
the pi ns i n the l ock. Someti mes you wi l l need to appl y thi s much pressure to a si ngl e pi n.

I f you encounter a newki nd of l ock, per f ormthi s exerci se to determi ne the st i �ness of i ts

spr i ngs.

8. 3 Exerci se 3: Pi cki ng Torque

Thi s exerci se wi l l teach you the range of torque you wi l l need to appl y to a l ock. I t demon-

strates the i nteract i on between torque and pressure whi ch was descr i be i n chapter 5.

The mi ni mumtorque you wi l l use i s j ust enough to overcome the �ct i on of rotat i ng the

pl ug i n the hul l . Use your torque wrench to rotate the pl ug unti l i t stops. Not i ce howmuch

torque i s needed to move the pl ug bef ore the pi ns bi nd. Thi s f orce can be qui te hi gh f or
l ocks that have been l ef t out i n the rai n. The mi ni mumtorque f or padl ocks i ncl udes the

f orce of a spr i ng that i s attached between the pl ug and the shackl e bol t .
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To get a f eel f or the maxi mumval ue of torque, use the at s i de of the pi ck to push al l

the pi ns down, and try appl yi ng enough torque to make the pi ns stay down af ter the pi ck i s

removed. I f your torque wrench has a twi st i n i t , you may not be abl e to hol d down more
than a f ewpi ns.

I f you use too much torque and too much pressure you can get i nto a si tuat i on l i ke the

one you j ust created. The key pi ns are pushed too f ar i nto the hul l and the torque i s su�ci ent
to hol d themthere.

The range of pi cki ng torque can be f ound by gradual l y i ncreasi ng the torque whi l e scrub-
bi ng the pi ns wi th the pi ck. Some of the pi ns wi l l become harder to push down. Gradual l y

i ncrease the torque unt i l some of the pi ns set . These pi ns wi l l l oose thei r spr i ngi ness . Keep-

i ng the torque �xed, use the pi ck to scrub the pi ns a f ew ti mes to see i f other pi ns wi l l
set .

The most common mi stake of begi nners i s to use too much torque. Use thi s exerci se to
�nd the mi ni mumtorque requi red to pi ck the l ock.

8. 4 Exerci se 4: Identi f yi ng Set Pi ns

Whi l e you are pi cki ng a l ock, try to i dent i f y whi ch pi ns are set . You can tel l a pi n i s set

because i t wi l l have a sl i ght gi ve. That i s , the pi n can be pushed down a short di stance
wi th a l i ght pressure, but i t becomes hard to move af ter that di stance (see chapter 6 f or an
expl anat i on) . When you remove the l i ght pressure, the pi n spr i ngs back up sl i ght l y. Set pi ns

al so ratt l e i f you i ck themwi th the pi ck. Try l i steni ng f or that sound.

Run the pi ck over the pi ns and try to deci de whether the set pi ns are i n the f ront or back

of the l ock (or both) . Try i dent i f yi ng exact l y whi ch pi ns are set . Remember that pi n one i s
the f rontmost pi n ( i . e. , the pi n that a key touches �rst) . The most i mportant ski l l of l ock

pi cki ng i s the abi l i ty to recogni ze correct l y set pi ns. Thi s exerci se wi l l teach you that ski l l .

Try repeat i ng thi s exerci se wi th the pl ug turni ng i n the other di rect i on. I f the f ront pi ns

set when the pl ug i s turned one way, the back pi ns wi l l set when the pl ug i s turned the other
way. See Fi gure 6. 2 f or an expl anat i on.

One way to ver i f y howmany pi ns are set i s to rel ease the torque, and count the cl i cks as

the pi ns snap back to thei r i ni t i al posi t i on. Try thi s . Try to not i ce the di �erence i n sound
between the snap of a s i ngl e pi n and the snap of two pi ns at once. Api n that has been f al se

set wi l l al so make a snappi ng sound.

Try thi s exerci se wi th di �erent amounts of torque and pressure. You shoul d not i ce that

a l arger torque requi res a l arger pressure to make pi ns set correct l y. I f the pressure i s too

hi gh, the pi ns wi l l be j ammed i nto the hul l and stay there.

8. 5 Exerci se 5: Projecti on

As you are doi ng the exerci ses try bui l di ng a pi cture i n your mi nd of what i s goi ng on. The

pi cture does not have to be vi sual , i t coul d be a rough understandi ng of whi ch pi ns are set
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and howmuch res i stance you are encounter i ng f romeach pi n. One way to f oster thi s pi cture

bui l di ng i s to try to remember your sensat i ons and bel i ef s about a l ock j ust bef ore i t opened.

When a l ock opens, don' t thi nk "that ' s over", thi nk "what happened".

Thi s exerci se requi res a l ock that you �nd easy to pi ck. I t wi l l hel p you re�ne the vi sual

ski l l s you need to master l ock pi cki ng. Pi ck the l ock, and try to remember howthe process

f el t . Rehearse i n your mi nd howeverythi ng f eel s when the l ock i s pi cked proper l y. Basi cal l y,
you want to create a movi e that records the process of pi cki ng the l ock. Vi sual i ze the

moti on of your muscl es as they appl y the correct pressure and torque, and f eel the res i stance

encountered by the pi ck. Nowpi ck the l ock agai n tryi ng to match your act i ons to the movi e.

By repeat i ng thi s exerci se, you are l earni ng howto f ormul ate detai l ed commands f or your

muscl es and howto i nterpret f eedback f romyour senses . The mental rehearsal teaches you
how to bui l d a vi sual understandi ng of the l ock and how to recogni ze the maj or steps of

pi cki ng i t .
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Chapter 9

RecognizingandExploiting

PersonalityTraits

Real l ocks have a wi de range of mechani cal f eatures and def ects that hel p and hi nder l ock
pi cki ng. I f a l ock doesn' t respond to scrubbi ng, then i t probabl y has one of the trai ts
di scussed i n thi s chapter . To open the l ock, you must di agnose the trai t and appl y the
recommended techni que. The exerci ses wi l l hel p you devel op the mechani cal sensi t i vi ty and
dexter i ty necessary to recogni ze and expl oi t the di �erent trai ts .

9. 1 Whi chWay To Turn

I t can be very f rustrat i ng to spend a l ong t i me pi cki ng a l ock and then di scover that you

turned the pl ug the wrong way. I f you turn a pl ug the wrong way i t wi l l rotate f reel y unt i l i t
hi ts a stop, or unt i l i t rotates 180 degrees and the dr i vers enter the keyway (see sect i on 9. 11) .
Sect i on 9. 11 al so expl ai ns howto turn the pl ug more than 180 degrees i f that i s necessary
to f ul l y retract the bol t . When the pl ug i s turned i n the correct di rect i on, you shoul d f eel

an extra res i stance when the pl ug camengages the bol t spr i ng.

The di rect i on to turn the pl ug depends on the bol t mechani sm, not on the l ock, but here

are some general rul es . Cheap padl ocks wi l l open i f the pl ug i s turned i n ei ther di rect i on, so

you can chose the di rect i on whi ch i s best f or the torque wrench. Al l padl ocks made by the
Master company can be opened i n ei ther di rect i on. Padl ocks made by Yal e wi l l onl y open i f

the pl ug i s turned cl ockwi se. The doubl e pl ug Yal e cyl i nder l ocks general l y open by turni ng
the bottomof the keyway (i . e. , the at edge of the key) away f romthe nearest doorf rame.
Si ngl e pl ug cyl i nder l ocks al so f ol l owthi s rul e. See Fi gure 9. 1. Locks bui l t i nto the doorknob

usual l y open cl ockwi se. Desk and �l i ng cabi net l ocks al so tend to open cl ockwi se.

When you encounter a newki nd of l ock mechani sm, try turni ng the pl ug i n both di rec-

t i ons. I n the correct di rect i on, the pl ug wi l l be stopped by the pi ns, so the stop wi l l f eel

mushy when you use heavy torque. I n the wrong di rect i on the pl ug wi l l be stopped by a

metal tab, so the stop wi l l f eel sol i d.
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Fi gure 9. 1: Di rect i on to turn pl ug
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9. 2 How Far to Turn

The compani on quest i on to whi ch way to turn a l ock i s howf ar to turn i t . Desk and �l i ng

cabi net l ocks general l y open wi th l ess than a quarter turn (90 degrees) of the pl ug. When

openi ng a desk l ock try to avoi d havi ng the pl ug l ock i n the open posi t i on. Locks bui l t i nto
doorknobs al so tend to open wi th l ess than a quarter turn. Locks whi ch are separate f rom

the doorknob tend to requi re a hal f turn to open. Deadbol t l ock mechani sms can requi re

al most a f ul l turn to open.

Turni ng a l ock more than 180 degrees i s a di �cul t because the dr i vers enter the bottom
of the keyway. See sect i on 9. 11.

9. 3 Gravi ty

Pi cki ng a l ock that has the spr i ngs at the top i s di �erent than pi cki ng one wi th the spr i ngs
at the bottom. I t shoul d be obvi ous howto tel l the two apart . The ni ce f eature of a l ock
wi th the spr i ngs at the bottomi s that gravi ty hol ds the key pi ns down once they set . Wi th

the set pi ns out of the way, i t i s easy to �nd and mani pul ate the remai ni ng unset pi ns. I t i s
al so strai ght f orward to test f or the sl i ght gi ve of a correct l y set pi n. When the spr i ngs are
on top, gravi ty wi l l pul l the key pi ns down af ter the dr i ver pi n catches at the sheer l i ne. I n

thi s case, you can i dent i f y the set pi ns by not i ci ng that the key pi n i s easy to l i f t and that i t
does not f eel spr i ngy. Set pi ns al so ratt l e as you drawthe pi ck over thembecause they are

not bei ng pushed down by the dr i ver pi n.

9. 4 Pi ns Not Setti ng

I f you scrub a l ock and pi ns are not sett i ng even when you vary the torque, then some pi n

has f al se set and i t i s keepi ng the rest of the pi ns f romsett i ng. Consi der a l ock whose pi ns
pref er to set f romback to f ront . I f the backmost pi n f al se sets hi gh or l ow(see Fi gure 9. 2) ,
then the pl ug cannot rotate enough to al l owthe other pi ns to bi nd. I t i s hard to recogni ze
that a back pi n has f al se set because the spr i ngi ness of the f ront pi ns makes i t hard to sense

the smal l gi ve of a correct l y set back pi n. The mai n symptomof thi s s i tuat i on i s that the

other pi ns wi l l not set unl ess a very l arge torque i s appl i ed.

When you encounter thi s s i tuat i on, rel ease the torque and start over by concentrat i ng

on the back pi ns. Try a l i ght torque and moderate pressure, or heavy torque and heavy

pressure. Try to f eel f or the cl i ck that happens when a pi n reaches the sheer l i ne and the

pl ug rotates s l i ght l y. The cl i ck wi l l be easi er to f eel i f you use a st i � torque wrench.

9. 5 El asti c Def ormati on

The i nterest i ng events of l ock pi cki ng happen over di stances measured i n thousandths of an

i nch. Over such short di stances, metal s behave l i ke spr i ngs. Very l i tt l e f orce i s necessary
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to deect a pi ece metal over those di stances, and when the f orce i s removed, the metal wi l l

spr i ng back to i ts or i gi nal posi t i on.

Def ormati on can be used to your advantage i f you want to f orce several pi ns to bi nd at

once. For exampl e, pi cki ng a l ock wi th pi ns that pref er to set f romf ront to back i s s l ow

because the pi ns set one at a t i me. Thi s i s part i cul ar l y true i f you onl y appl y pressure as

the pi ck i s drawn out of the l ock. Each pass of the pi ck wi l l onl y set the f rontmost pi n that
i s bi ndi ng. Numerous passes are requi red to set al l the pi ns. I f the pref erence f or sett i ng i s

not very strong ( i . e. , the axi s of the pl ug hol es i s onl y s l i ght l y skewed f romthe pl ug' s center

l i ne) , then you can cause addi t i onal pi ns to bi nd by appl yi ng extra torque. Basi cal l y, the
torque puts a twi st i n the pl ug that causes the f ront of the pl ug to be deected f urther than

the back of the pl ug. Wi th l i ght torque, the back of the pl ug stays i n i ts i ni t i al posi t i on, but
wi th medi umto heavy torque, the f ront pi n col umns bend enough to al l owthe back of the

pl ug to rotate and thus cause the back pi ns to bi nd. Wi th the extra torque, a s i ngl e stroke

of the pi ck can set several pi ns, and the l ock can be opened qui ckl y. Too much torque causes
i ts own probl ems.

When the torque i s l arge, the f ront pi ns and pl ug hol es can be def ormed enough to prevent
the pi ns f romsett i ng correct l y. I n part i cul ar , the �rst pi n tends to f al se set l ow. Fi gure 9. 2
shows howexcess torque can def ormthe bottomof the dr i ver pi n and prevent the key pi n

f romreachi ng the sheer l i ne. Thi s s i tuat i on can be recogni zed by the l ack of gi ve i n the
�rst pi n. Correct l y set pi ns f eel spr i ngy i f they are pressed down sl i ght l y. Af al sel y set pi n

l acks thi s spr i ngi ness . The sol ut i on i s to press down hard on the �rst pi n. You may want to

reduce the torque sl i ght l y, but i f you reduce torque too much then other pi ns wi l l unset as
the �rst pi n i s bei ng depressed.

I t i s al so poss i bl e to def ormthe top of the key pi n. The key pi n i s sci ssored between the

pl ug and the hul l and stays �xed. When thi s happens, the pi n i s sai d to be f al se set hi gh.

9. 6 Loose Pl ug

The pl ug i s hel d i nto the hul l by bei ng wi der at the f ront and by havi ng a camon the back

that i s bi gger than the hol e dr i l l ed i nto the hul l . I f the cami s not proper l y i nstal l ed, the
pl ug can move i n and out of the l ock sl i ght l y. On the outward stroke of the pi ck, the pl ug

wi l l move f orward, and i f you appl y pressure on the i nward stroke, the pl ug wi l l be pushed
back.

The probl emwi th a l oose pl ug i s that the dr i ver pi ns tend to set on the back of the pl ug

hol es rather than on the si des of the hol es . When you push the pl ug i n, the dr i vers wi l l
unset . You can use thi s def ect to your advantage by onl y appl yi ng pressure on the outward

or i nward stroke of the pi ck. Al ternat i vel y, you can use your �nger or torque wrench to
prevent the pl ug f rommovi ng f orward.
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Fi gure 9. 2: Dri ver pi n f al se set by el ast i c def ormati on
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9. 7 Pi n Di ameter

When the pai r of pi ns i n a part i cul ar col umn have di �erent di ameters , that col umn wi l l react

strangel y to the pressure of the pi ck.

The top hal f of Fi gure 9. 3 shows a pi n col umnwi th a dr i ver pi n that has a l arger di ameter

than the key pi n. As the pi ns are l i f ted, the pi cki ng pressure i s res i sted by the bi ndi ng f r i ct i on

and the spr i ng f orce. Once the dr i ver cl ears the sheer l i ne, the pl ug rotates (unt i l some other
pi n bi nds) and the onl y res i stance to moti on i s the spr i ng f orce. I f the key pi n i s smal l enough

and the pl ug di d not rotate very f ar , the key pi n can enter the hul l wi thout col l i di ng wi th

the edge of the hul l . Some other pi n i s bi ndi ng, so agai n the onl y res i stance to moti on i s the
spr i ng f orce. Thi s rel at i onshi p i s graphed i n the bottomhal f of the Fi gure. Basi cal l y, the

pi ns f eel normal at �rst , but then the l ock cl i cks and the pi n becomes spr i ngy. The narrow

key pi n can be pushed al l the way i nto the hul l wi thout l oosi ng i ts spr i ngi ness , but when the

pi cki ng pressure i s rel eased, the key pi n wi l l f al l back to i ts i ni t i al posi t i on whi l e the l arge
dr i ver catches on the edge of the pl ug hol e.

The probl emwi th a l arge dr i ver pi n i s that the key pi n tends to get stuck i n the hul l
when some other pi n sets . Imagi ne that a nei ghbor i ng pi n sets and the pl ug rotates enough
to bi nd the narrowkey pi n. I f the pi ck was press i ng down on the narrowkey pi n at the same
ti me as i t was press i ng down on the pi n that set , then the narrowkey pi n wi l l be i n the hul l
and i t wi l l get stuck there when the pl ug rotates .

The behavi or of a l arge key pi n i s l ef t as an exerci se f or the reader .

9. 8 Bevel ed Hol es and Rounded pi ns

Some l ock manuf acturers (e. g. , Yal e) bevel the edges of the pl ug hol es and/or round o�
the ends of the key pi ns. Thi s tends to reduce the wear on the l ock and i t can both hel p

and hi nder l ock pi cki ng. You can recogni ze a l ock wi th these f eatures by the l arge gi ve i n
set pi ns. See Fi gure 9. 4. That i s , the di stance between the hei ght at whi ch the dr i ver pi n
catches on the edge of the pl ug hol e and the hei ght at whi ch the key pi n hi ts the hul l i s l arger

(someti mes as l arge as a si xteenth of an i nch) when the pl ug hol es are bevel ed or the pi ns

are rounded. Whi l e the key pi n i s movi ng between those two hei ghts , the onl y res i stance to

moti on wi l l be the f orce of the spr i ng. There won' t be any bi ndi ng f r i ct i on. Thi s corresponds
to the di p i n the f orce graph shown i n Fi gure 5. 5.

A l ock wi th bevel ed pl ug hol es requi res more scrubbi ng to open than a l ock wi thout

bevel ed hol es because the dr i ver pi ns set on the bevel i nstead of sett i ng on the top of the
pl ug. The pl ug wi l l not turn i f one of the dr i vers i s caught on a bevel . The key pi n must

be scrubbed agai n to push the dr i ver pi n up and o� the bevel . The l ef t dr i ver pi n i n Fi gure
9. 6a i s set . The dr i ver i s rest i ng on the bevel , and the bottompl ate has moved enough to

al l ow the r i ght dr i ver to bi nd. Fi gure 9. 6b shows what happens af ter the r i ght dr i ver pi n

sets . The bottompl ate s l i des f urther to the r i ght and now the l ef t dr i ver pi n i s sci ssored
between the bevel and the top pl ate. I t i s caught on the bevel . To open the l ock, the l ef t

dr i ver pi n must be pushed up above the bevel . Once that dr i ver i s f ree, the bottompl ate
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Fi gure 9. 3: Dri ver pi n wi der than key pi n
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Fi gure 9. 4: Bevel ed pl ug hol es and rounded key pi ns

can sl i de and the r i ght dr i ver may bi nd on i ts bevel .

I f you encounter a l ock wi th bevel ed pl ug hol es , and al l the pi ns appear to be set but the
l ock i s not openi ng, you shoul d reduce torque and cont i nue scrubbi ng over the pi ns. The

reduced torque wi l l make i t easi er to push the dr i vers o� the bevel s . I f pi ns unset when you
reduce the torque, try i ncreasi ng the torque and the pi cki ng pressure. The probl emwi th
i ncreasi ng the f orce i s that you may j amsome key pi ns i nto the hul l .

9. 9 MushroomDri ver Pi ns

A general tr i ck that l ock makers use to make pi cki ng harder i s to modi f y the shape of
the dr i ver pi n. The most popul ar shapes are mushroom, spool and serrated, see Fi gure

9. 7. The purpose of these shapes i s to cause the pi ns to f al se set l ow. These dr i vers stop a

pi cki ng techni que cal l ed vi brat i on pi cki ng (see sect i on 9. 12) , but they onl y sl i ght l y compl i cate

scrubbi ng and one- pi n- at- a- t i me pi cki ng (see chapter 4) .

I f you pi ck a l ock and the pl ug stops turni ng af ter a f ewdegrees and none of the pi ns
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Fi gure 9. 5: (a) Dri ver sets on bevel

Fi gure 9. 6: (b) Dri ver j ams on bevel
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can be pushed up any f urther , then you known that the l ock has modi �ed dr i vers . Basi cal l y,

the l i p of the dr i ver has caught at the sheer l i ne. See the bottomof Fi gure 9. 7. Mushroom

and spool dr i vers are of ten f ound i n Russwi n l ocks, and l ocks that have several spacers f or
master keyi ng.

You can i dent i f y the posi t i ons wi th mushroomdri vers by appl yi ng a l i ght torque and

pushi ng up on each pi n. The pi ns wi th mushroomdri vers wi l l exhi bi t a tendency to br i ng
the pl ug back to the f ul l y l ocked posi t i on. By pushi ng the key pi n up you are pushi ng the

at top of the key pi n agai nst the t i l ted bottomof the mushroomdri ver . Thi s causes the

dr i ver to strai ghten up whi ch i n turn causes the pl ug to unrotate. You can use thi s moti on
to i dent i f y the col umns that have mushroomdri vers . Push those pi ns up to sheer l i ne; even

i f you l ose some of the other pi ns i n the process they wi l l be easi er to re- pi ck than the pi ns
wi th mushroomdri vers . Eventual l y al l the pi ns wi l l be correct l y set at the sheer l i ne.

One way to i dent i f y al l the posi t i ons wi th mushroomdri vers i s to use the at of your pi ck
to push al l the pi ns up about hal f way. Thi s shoul d put most of the dr i vers i n thei r cockabl e

posi t i on and you can f eel f or them.

To pi ck a l ock wi th modi �ed dr i vers , use a l i ghter torque and heavi er pressure. You want
to error on the si de of pushi ng the key pi ns too f ar i nto the hul l . I n f act , another way to

pi ck these l ocks i s to use the at s i de of your pi ck to push the pi ns up al l the way, and appl y
very heavy torque to hol d themthere. Use a scrubbi ng act i on to vi brate the key pi ns whi l e
you sl owl y reduce the torque. Reduci ng the torque reduces the bi ndi ng f r i ct i on on the pi ns.
The vi brat i on and spr i ng f orce cause the key pi ns to s l i de down to the sheer l i ne.

The key to pi cki ng l ocks wi th modi �ed dr i vers i s recogni zi ng i ncorrect l y set pi ns. A
mushroomdri ver set on i ts l i p wi l l not have the spr i ngy gi ve of a correct l y set dr i ver .

Pract i ce recogni zi ng the di �erence.

9. 10 Master Keys

Many appl i cat i ons requi re keys that open onl y a si ngl e l ock and keys that open a group

of l ocks. The keys that open a si ngl e l ock are cal l ed change keys and the keys that open

mul t i pl e l ocks are cal l ed mast er keys. To al l owboth the change key and the master key to
open the same l ock, a l ocksmi th adds an extra pi n cal l ed a spacer to some of the pi n col umns.

See Fi gure 9. 8. The e�ect of the spacer i s to create two gaps i n the pi n col umn that coul d
be l i ned up wi th the sheer l i ne. Usual l y the change key al i gns the top of the spacer wi th the

sheer l i ne, and the master key al i gns the bottomof the spacer wi th the sheer l i ne (the i dea

i s to prevent peopl e f rom�l i ng down a change key to get a master key) . I n ei ther case the
pl ug i s f ree to rotate.

I n general , spacers make a l ock easi er to pi ck. They i ncrease the number of opportuni t i es

to set each pi n, and they make i t more l i kel y that the l ock can opened by sett i ng the al l the
pi ns at about the same hei ght . I n most cases onl y two or three posi t i ons wi l l have spacers .

You can recogni ze a posi t i on wi th a spacer by the two cl i cks you f eel when the pi n i s pushed

down. I f the spacer has a smal l er di ameter than the dr i ver and key pi ns, then you wi l l f eel a

wi de spr i ngy regi on because the spacer wi l l not bi nd as i t passes through the sheer l i ne. I t i s
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Fi gure 9. 7: Mushroom, spool , and serrated dr i ver pi ns
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Fi gure 9. 8: Spacer pi ns f or master keyi ng

more common f or the spacer to be l arger than the dr i ver pi n. You can recogni ze thi s by an

i ncrease i n f r i ct i on when the spacer passes through the sheer l i ne. Si nce the spacer i s l arger

than the dr i ver pi n, i t wi l l al so catch better on the pl ug. I f you push the spacer f urther i nto
the hul l , you wi l l f eel a strong cl i ck when the bottomof the spacer cl ears the sheer l i ne.

Thi n spacers can cause ser i ous probl ems. I f you appl y heavy torque and the pl ug has
bevel ed hol es , the spacer can twi st and j amat the sheer l i ne. I t i s al so poss i bl e f or the spacer

to f al l i nto the keyway i f the pl ug i s rotated 180 degrees . See sect i on 9. 11 f or the sol ut i on to
thi s probl em.

9. 11 Dri ver or Spacer Enters Keyway

Fi gure 9. 9 shows howa spacer or dr i ver pi n can enter the keyway when the pl ug i s rotated

180 degrees . You can prevent thi s by pl aci ng the at s i de of your pi ck i n the bottomof the

keyway before you turn the pl ug too f ar . I f a spacer or dr i ver does enter the keyway and

prevent you f romturni ng the pl ug, use the at s i de of you pi ck to push the spacer back i nto
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Fi gure 9. 9: Spacer or dr i ver can enter keyway

the hul l . You may need to use the torque wrench to rel i eve any sheer f orce that i s bi ndi ng

the spacer or dr i ver . I f that doesn' t work try raki ng over the dr i vers wi th the poi nted si de

of your pi ck. I f a spacer f al l s i nto the keyway compl etel y, the onl y opt i on i s to remove i t . A

hook shaped pi ece of spr i ng steel works wel l f or thi s , though a bent papercl i p wi l l work j ust
as wel l unl ess the spacer becomes wedged.

9. 12 Vi brati on Pi cki ng

Vi brat i on pi cki ng works by creat i ng a l arge gap between the key and dri ver pi ns. The
under l yi ng pr i nci pl e i s f ami l i ar to anyone who has pl ayed pool . When the queue bal l str i kes

another bal l squarel y, the queue bal l stops and the other bal l heads o� wi th the same speed

and di rect i on as the queue bal l . Nowi magi ne a devi ce that ki cks the t i ps of al l the key pi ns.
The key pi ns woul d transf er thei r momentumto the dr i ver pi ns whi ch woul d y up i nto the

hul l . I f you are appl yi ng a l i ght torque when thi s happens, the pl ug wi l l rotate when al l the
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dri vers are above the sheer l i ne.

9. 13 Di sk Tumbl ers

The i nexpensi ve l ocks f ound on desks use metal di sks i nstead of pi ns. Fi gure 9. 10 shows the

basi c worki ngs of these l ocks. The di sks have the same outl i ne but di �er i n the pl acement

of the rectangul ar cut .

These l ocks are easy to pi ck wi th the r i ght tool s . Because the di sks are pl aced cl ose
together a hal f - round pi ck works better than a hal f - di amond pi ck (see Fi gure A. 1) . You may

al so need a torque wrench wi th a narrower head. Use moderate to heavy torque.
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Fi gure 9. 10: Worki ngs of a di sk tumbl er l ock
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Chapter 10

Final Remarks

Lock pi cki ng i s a craf t , not a sci ence. Thi s document presents the knowl edge and ski l l s that

are essent i al to l ock pi cki ng, but more i mportant l y i t provi des you wi th model s and exerci ses

that wi l l hel p you study l ocks on your own. To excel at l ock pi cki ng, you must pract i ce and
devel op a styl e whi ch �ts you personal l y. Remember that the best techni que i s the one that
works best f or you.
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AppendixA

Tools

Thi s appendi x descr i bes the desi gn and construct i on of l ock pi cki ng tool s .

A. 1 Pi ck Shapes

Pi cks come i n several shapes and si zes . Fi gure A. 1 shows the most common shapes. The
handl e and tang of a pi ck are the same f or al l pi cks. The handl e must be comf ortabl e and

the tang must be thi n enough to avoi d bumpi ng pi ns unnecessar i l y. I f the tang i s too thi n,
then i t wi l l act l i ke a spr i ng and you wi l l l oose the f eel of the t i p i nteract i ng wi th the pi ns.
The shape of the t i p determi nes howeasi l y the pi ck passes over the pi ns and what ki nd of

f eedback you get f romeach pi n.

The desi gn of a t i p i s a compromi se between ease of i nsert i on, ease of wi thdrawal and f eel

of the i nteract i on. The hal f di amond ti p wi th shal l owangl es i s easy to i nsert and remove,
so you can appl y pressure when the pi ck i s movi ng i n ei ther di rect i on. I t can qui ckl y pi ck a

l ock that has l i tt l e var i at i on i n the l engths of the key pi ns. I f the l ock requi res a key that

has a deep cut between two shal l owcuts, the pi ck may not be abl e to push the mi ddl e pi n

down f ar enough. The hal f di amond pi ck wi th steep angl es coul d deal wi th such a l ock, and
i n general steep angl es gi ve you better f eedback about the pi ns. Unf ortunatel y, the steep
angl es make i t harder to move the pi ck i n the l ock. Ati p that has a shal l owf ront angl e and

a steep back angl e works wel l f or Yal e l ocks.

The hal f round ti p works wel l i n di sk tumbl er l ocks. See sect i on 9. 13. The f ul l di amond

and f ul l round ti ps are usef ul f or l ocks that have pi ns at the top and bottomof the keyway.

The rake t i p i s des i gned f or pi cki ng pi ns one by one. I t can al so be used to rake over

the pi ns, but the pressure can onl y be appl i ed as the pi ck i s wi thdrawn. The rake t i p al l ows

you to caref ul l y f eel each pi n and appl y varyi ng amounts of pressure. Some rake t i ps are at
or dented on the top to makes i t eas i er to al i gn the pi ck on the pi n. The pr i mary bene�t

of pi cki ng pi ns one at a t i me i s that you avoi d scratchi ng the pi ns. Scrubbi ng scratches the
t i ps of the pi ns and the keyway, and i t spreads metal dust throughout the l ock. I f you want

to avoi d l eavi ng traces , you must avoi d scrubbi ng.

The snake t i p can be used f or scrubbi ng or pi cki ng. When scrubbi ng, the mul t i pl e bumps
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generate more act i on than a regul ar pi ck. The snake t i p i s part i cul ar l y good at openi ng �ve

pi n househol d l ocks. When a snake t i p i s used f or pi cki ng, i t can set two or three pi ns at

once. Basi cal l y, the snake pi ck acts l i ke a segment of a key whi ch can be adj usted by l i f t i ng
and l ower i ng the t i p, by t i l t i ng i t back and f orth, and by usi ng ei ther to top or bottomof
the t i p. You shoul d use moderate to heavy torque wi th a snake pi ck to al l owseveral pi ns to

bi nd at the same ti me. Thi s styl e of pi cki ng i s f aster than usi ng a rake and i t l eaves as l i tt l e

evi dence.

A. 2 Street cl eaner bri stl es

The spr i ng steel br i st l es used on street cl eaners make excel l ent tool s f or l ock pi cki ng. The

br i st l es have the r i ght thi ckness and wi dth, and they are easy to gr i nd i nto the desi red shape.
The resul t i ng tool s are spr i ngy and strong. Sect i on A. 3 descr i bes howto make tool s that

are l ess spr i ngy.

The �rst step i n maki ng tool s i s to sand o� any rust on the br i st l es . Course gr i t sand
paper works �ne as does a steel wool cl eani ng pad (not copper wool ) . I f the edges or t i p of
the br i st l e are worn down, use a �l e to make themsquare.

Atorque wrench has a head and a handl e as shown i n �gure A. 2. The head i s usual l y
1/2 to 3/4 of an i nch l ong and the handl e var i es f rom2 to 4 i nches l ong. The head and the

handl e are separated by a bend that i s about 80 degrees . The head must be l ong enough
to reach over any protrusi ons (such as a gr i p- proof col l ar) and �rml y engage the pl ug. A
l ong handl e al l ows del i cate control over the torque, but i f i t i s too l ong, i t wi l l bump agai nst

the doorf rame. The handl e, head and bend angl e can be made qui te smal l i f you want to
make tool s that are easy to conceal (e. g. , i n a pen, ashl i ght , or bel t buckl e) . Some torque

wrenches have a 90 degree twi st i n the handl e. The twi st makes i t easy to control the torque

by control l i ng howf ar the handl e has been deected f romi ts rest posi t i on. The handl e acts
as a spr i ng whi ch sets the torque. The di sadvantage of thi s method of sett i ng the torque i s
that you get l ess f eedback about the rotat i on of the pl ug. To pi ck di �cul t l ocks you wi l l
need to l earn howto appl y a steady torque vi a a st i � handl ed torque wrench.

The wi dth of the head of a torque wrench determi nes howwel l i t wi l l �t the keyway.
Locks wi th narrow keyways (e. g. , desk l ocks) need torque wrenches wi th narrow heads.

Bef ore bendi ng the br i st l e, �l e the head to the desi red wi dth. Ageneral purpose wrench can

be made by narrowi ng the t i p (about 1/4 i nch) of the head. The t i p �ts smal l keyways whi l e
the rest of the head i s wi de enough to grab a normal keyway.

The hard part of maki ng a torque wrench i s bendi ng the br i st l e wi thout cracki ng i t . To
make the 90 degree handl e twi st , cl amp the head of the br i st l e (about one i nch) i n a vi se

and use pl i ers to grasp the br i st l e about 3/8 of an i nch above the vi se. You can use another
pai r of pl i ers i nstead of a vi se. Appl y a 45 degree twi st . Try to keep the axi s of the twi st

l i ned up wi th the axi s of the br i st l e. Nowmove the pl i ers back another 3/8 i nch and appl y

the remai ni ng 45 degrees . You wi l l need to twi st the br i st l e more than 90 degrees i n order
to set a permanent 90 degree twi st .

To make the 80 degree head bend, l i f t the br i st l e out of the vi se by about 1/4 i nch (so
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Fi gure A. 1: Sel ect i on of pi ck shapes
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3/4 i nch i s st i l l i n the vi se) . Pl ace the shank of a screwdri ver agai nst the br i st l e and bend

the spr i ng steel around i t about 90 degrees . Thi s shoul d set a permanent 80 degree bend i n

the metal . Try to keep the axi s of the bend perpendi cul ar to the handl e. The screwdri ver
shank ensures that the radi us of curvature wi l l not be too smal l . Any rounded obj ect wi l l
work (e. g. , dr i l l bi t , needl e nose pl i ers , or a pen cap) . I f you have troubl e wi th thi s method,

try graspi ng the br i st l e wi th two pl i ers separated by about 1/2 i nch and bend. Thi s method

produces a gent l e curve that won' t break the br i st l e.

Agr i ndi ng wheel wi l l great l y speed the j ob of maki ng a pi ck. I t takes a bi t of pract i ce

to l earn howmake smooth cuts wi th a gr i ndi ng wheel , but i t takes l ess t i me to pract i ce and
make two or three pi cks than i t does to hand �l e a si ngl e pi ck. The �rst step i s to cut the

f ront angl e of the pi ck. Use the f ront of the wheel to do thi s . Hol d the br i st l e at 45 degrees
to the wheel and move the br i st l e s i de to si de as you gr i nd away the metal . Gri nd sl owl y

to avoi d overheat i ng the metal , whi ch makes i t br i tt l e. I f the metal changes col or (to dark

bl ue) , you have overheated i t , and you shoul d gr i nd away the col ored port i on. Next , cut
the back angl e of the t i p usi ng the corner of the wheel . Usual l y one corner i s sharper than
the other , and you shoul d use that one. Hol d the pi ck at the desi red angl e and sl owl y push
i t i nto the corner of the wheel . The si de of the stone shoul d cut the back angl e. Be sure
that the t i p of the pi ck i s supported. I f the gr i ndi ng wheel stage i s not cl ose enough to the

wheel to support the t i p, use needl e nose pl i ers to hol d the t i p. The cut shoul d shoul d pass
though about 2/3 of the wi dth of the br i st l e. I f the t i p came out wel l , cont i nue. Otherwi se
break i t o� and try agai n. You can break the br i st l e by cl ampi ng i t i nto a vi se and bendi ng
i t sharpl y.

The corner of the wheel i s al so used to gr i nd the tang of the pi ck. Put a scratch mark
to i ndi cate howf ar back the tang shoul d go. The tang shoul d be l ong enough to al l owthe
t i p to pass over the back pi n of a seven pi n l ock. Cut the tang by maki ng several smooth
passes over the corner . Each pass starts at the t i p and moves to the scratch mark. Try to

remove l ess than a 1/16th of an i nch of metal wi th each pass . I use two �ngers to hol d the
br i st l e on the stage at the proper angl e whi l e my other hand pushes the handl e of the pi ck

to move the tang al ong the corner . Use whatever techni que works best f or you.

Use a hand �l e to �ni sh the pi ck. I t shoul d f eel smooth i f you run a �nger nai l over i t .

Any roughness wi l l add noi se to the f eedback you want to get f romthe l ock.

The outer sheath of phone cabl e can be used as a handl e f or the pi ck. Remove three or
f our of the wi res f roma l ength of cabl e and push i t over the pi ck. I f the sheath won' t stay
i n pl ace, you can put some epoxy on the handl e bef ore pushi ng the sheath over i t .

A. 3 Bi cycl e spokes

An al ternat i ve to maki ng tool s out of street cl eaner br i st l es i s to make themout of nai l s and

bi cycl e spokes. These mater i al s are easi l y access i bl e and when they are heat treated, they

wi l l be stronger than tool s made f rombri st l es .

Astrong torque wrench can be constructed f roman 8- penny nai l (about . 1 i nch di ameter) .

Fi rst heat up the poi nt wi th a propane torch unti l i t gl ows red, s l owl y remove i t f romthe
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Fi gure A. 2: Torque wrenches

ame, and l et i t ai r cool ; thi s sof tens i t . The burner of a gas stove can be used i nstead of
a torch. Gri nd i t down i nto the shape of a ski nny screwdri ver bl ade and bend i t to about
80 degrees . The bend shoul d be l ess than a r i ght angl e because some l ock f aces are recessed

behi nd a pl ate (cal l ed an escut cheon) and you want the head of the wrench to be abl e to
reach about hal f an i nch i nto the pl ug. Temper (harden) the torque wrench by heat i ng to

br i ght orange and dunki ng i t i nto i ce water . You wi l l wi nd up wi th a vi rtual l y i ndestruct i bl e
bent screwdri ver that wi l l l ast f or years under brutal use.

Bi cycl e spokes make excel l ent pi cks. Bend one to the shape you want and �l e the si des of
the busi ness end at such that i t ' s strong i n the vert i cal and exy i n the hor i zontal di rect i on.
Try a r i ght- angl e hunk about an i nch l ong f or a handl e. For smal l er pi cks, whi ch you need

f or those real l y t i ny keyways, �nd any l arge- di ameter spr i ng and unbend i t . I f you' re caref ul
you don' t have to pl ay any metal l urgi cal games.

A. 4 Bri ck Strap

For perf ect l y servi ceabl e key bl anks that you can' t otherwi se �nd at the store, use the metal

strap they wrap around bri cks f or shi ppi ng. I t ' s wonderf ul l y handy stu� f or j ust about
anythi ng you want to manuf acture. To get around si de wards i n the keyway, you can bend
the strap l engthwi se by cl ampi ng i t i n a vi ce and tappi ng on the protrudi ng part to bend

the pi ece to the requi red angl e.

Br i ck strap i s very hard. I t can rui n a gr i ndi ng wheel or key cutt i ng machi ne. Ahand

�l e i s the recommended tool f or mi l l i ng br i ck strap.
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AppendixB

Legal Issues

Contrary to wi despread myth, i t i s not a f el ony to possess l ockpi cks. Each state has i ts own

l aws wi th respect to such burgl ar i ous i nstruments. Here i s the Massachusetts vers i on quoted

i n ent i rety f romthe massachusetts general code:

Chapter 266 (cr i mes agai nst property)
Sect i on 49. Burgl ar i ous i nstruments; maki ng; possess i on; use.

Whoever makes or mends, or begi ns to make or mend, or knowi ngl y has i n

hi s possess i on, an engi ne, machi ne, tool or i mpl ement adapted and desi gned f or

cutt i ng through, f orci ng or breaki ng open a bui l di ng, room, vaul t , saf e or other
deposi tory, INORDERTOSTEALTHEREFROMmoney or other property, or
to commi t any other cr i me, knowi ng the same to be adapted and desi gned f or
the purpose af oresai d, WITH INTENTTOUSE OR EMPLOYORALLOW

the same to be used or empl oyed f or such purpose, or whoever knowi ngl y has i n
hi s possess i on a master key desi gned to �t more than one motor vehi cl e, WITH
INTENT, TOUSEOREMPLOYTHESAMEto steal a motor vehi cl e or other
property theref rom, shal l be puni shed by i mpri sonment i n the state pr i son f or

not more than ten years or by a �ne of not more than one thousand dol l ars and
i mpri sonment i n j ai l f or not more than two and one hal f years .

Emphasi s added.

In other words, mere possess i on means nothi ng. I f they stop you f or speedi ng or some-
thi ng, and �nd a pi ck set , they can' t do much. On the other hand, i f they catch you pi cki ng

the l ock on a Monec machi ne they get to drawand quarter you.

States wi th si mi l ar wordi ng i ncl ude ME, NH, NY. One pl ace that DOES NOT have

si mi l ar wordi ng, and does make possess i on i l l egal , i s Washi ngton, DC. These are the onl y

other pl aces I have checked. I woul d i magi ne that most states are s i mi l ar to Massachusetts ,

but I woul d not bet anythi ng substant i al (say, more than a sl i ce of pi zza) on i t .

I t may be a good i dea to carry around a xeroxed copy of the appropr i ate page f romyour

state' s cr i mi nal code.
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