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: LUTHER H. VAN ZANDT OF FORT W ORTH TEYAS ASSIGNOR TO THE GATES SAFETY SIGNAL |

To (LZZ whom it ma,y concern: .
‘Be it known that I;. LUTHER H VAN :
- ZANDT, a citizen of the TUnited States of | cam and. crank shaft in place.
Amellca, residing at Fort Worth, county
of Terrent and - “State of Texas, heve n-
vented certem new and useful Improvements_i'
in Train-Order Signals, of Whlch the fol- |
lowing is a specification. . |
- My invention relates- to certam loekmg_-
devices for the use of operators or train de- |
spatchers to prevent accidental or intentional |
“removal of train order pads without dis- -ﬁf;severel views.
signal or. semaphore and to de- | .
vices. Wthh will be eutom‘l,tlcﬂly actuated
to release the train order pads when the

 signal is displayed or placed at danger and
~ to devices for preventing the clearing of the

| e1gna1 until the train order pad is replaced.
This invention also includes devices for |
temporarily releasing the signal lockmg de- |
vices, and. to. prevent the signals: remaining |
'cleered I have provided devices for giving
an alarm and centmumg the alarm until |
the signals or 51g11a1 are or 1 dlspleyed 01'_'_ e
i - |rable

'The object of thls 111‘irent10n is to prewde" |
simple and inexpensive devices which will
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playing a

p]aced to denger

operate with extreme accuracy and positive--
ness to carry out or accomplish the purposes
orth and which cennot be- dls

above set

: r11,12'['&11@e(fl by any ordinary means.

30

~ drawings which form a. part. of thls apphca-?
tion and speclﬁcatlon PR -
I‘lgure 1 is a side elevation of a receptacle'
containing the improvements hereinafter set
Kig. 215 a frent elevation
I‘lg 3 is a plen view of the
4 is a detail view

40

- of the same.
- cam and crank shaft. Tig.

45 B

Other ob]ects andl edventao es: Wﬂl be fully_-

prlamed in the following descrlptlon and

‘the invention will be more . pa,rtlcularly-_ '-
pointed out in the claims.
Reference is had to the - eccempenymg-_

forth in detall

of the plunger which carries the locks.  Fig.

5 is a detail view of the contact mekmg de-

vV ICGS

~ with the side cesmg removed to expose. the

~ interior mechemsm

‘being a side elevation of one of the plungers-'f _to the eemaphore shaft 18, being guided by

pulleys 17. When the lever
| or handle 18 is moved 45 degrees two things
‘are accomplished.” The - ad holders are un-
loeked and the c-"~eme{:ahme 1S broucf'ht to

50

which locks ‘the semaphore or signal dis-
played while a train order ped 1s removed

and which serves as means for temporemly
 Fig. 81 3.

releasing the semaphore or signal.

: '_."p

Fig. 6isa 81de elevation of the dewce'ﬁj

‘Fig. 7 is a detail view,-

| suitable idle-

J:

danger.

an. . 111ter10r elevetlon of the beck

Tig. 9 1s

-plan view of the back piece of the receptacle
E:_Z];“lg
‘Tholders. -
u nloekmg yoke
! section of the cam a,nd crank shaft on the
:,5_11ne B0 of Fig. 8. -

10 is a plan view of one of the pad
Fig. 11 is a plan view of the
Flg 12 1s a vertical cross-

Slmllar chera,cters of i'eferenee are used
g_to indicate the same parts throughout the

The machine has an open front casing, as

_g.-seen in Figs. 2 and 6, with the other five
‘sides closed. A serles of shelves 1 are
‘mounted in ‘the casing
;__:_mounted a. pad holder 9 Wthh rests on the
| shelf 1. A train order ped is to be placed
in each pad holder.

This may be done by

buckling the pad shghtly and slipping the
_edges of the -

pad under the lips 3 and 4.

The pad helders are held in the casing by

plunger 6. A spring

A lug

A semaphore or signal is actuated

A

pulley -

Patented Nov 24 1908
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pieee of

‘the receptacle, showing the plungers and the 55

60

65

On each shelf is -
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‘means of a series ‘of locks 5 which are piv-
~otally ‘attached in slets in a vertically mov-
7 holds the
plunger 6 in its nermelly eleveted position.
[ A crank shaft 8 is journaled in boxes which
“are rigid with the sides of the casing
‘shaft 8 has a cam 10 integral thereW1th
This cam will be called the plunger-locking-
| cam. A plunger ectuetmg cam 11 1s also
-jmtegrel with the shaft 8.
| formed integral with the shaft 8_f0r locking
“the alarm in operating position. The sheft
'8 is provided with a crank or handle 13 by
|- which this shaft is operated. The shaft 8
| is rocked 45 degrees or whatever number of
| degrees | the shaft is to be turned to cause
“the cam 11 to engage the lug 14 on the lower
“end of plunger 6. The cam 11 is thus used
to lower all the 1ocks 5 so that any one or all
“the pad holders may be removed from the
| casing. |
| by the shaft 8 at the same time the locks are
,_'_ilowered the semaphore being brought to
. 15 1s mounted on the
.'.shaft 8 and a cord or cable 16 is attached
| at both ends to the pulley 15 and extended
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for one train.

danger. When the lever 13 is brought back
to starting position, the semaphore is
cleared and the pad holders are all simul-

taneously locked in the casing, the cam 11

being disengaged from the lug 14 and the
plunger 6 being pressed up by the spring 7.

Whenever a pad holder is removed the
semaphore 1s locked to danger position.
There 1s a plunger 19 for each pad holder
2. Each plunger 19 is provided with an
arm 20. Iach arm 20 rests on the pad
holder 2 and the plunger 19 is thus sup-
ported, but when a pad holder is removed
the plunger arm 20, not being supported by
a pad holder, drops down and the plunger
19 drops down at the same time and falls
behind the cam 10 and rests on the shaft S.
All the plungers 19 with their arms 20 oper-
ate 1n the same manner, and it will be seen
from I'ig. 2 that each arm 20 is at a different
elevation from every other arm. When a
pad holder is removed the plunger which
nas an arm that rested on the removed pad
holder drops down behind the cam 10. The
lever 13 and shaft 8 are locked against move-

‘ment and cannot be moved until the pad
“holder 1s shoved back into its position in the
casing.
‘cleared from danger until the pad holder is

The semaphore thus cannot be

put back 1nto the box or casing. Tt will be
noted that the semaphore cannot be cleared
until all the pad holders are replaced in the
casing. This is because the shaft 8 cannot
be turned as long as a plunger 19 is down
behind the cam 10. When a pad holder is
replaced the shoulder 21 of the pad holder
engages the under bend of the arm 20 and
thus lifts the arm and also the plunger 19
upward, releasing the shaft 8, and at the same
time the pad holder engages the beveled por-
tion of the lock 5 and depresses the same
until the pad holder passes far enough for
the slot 23 to come over the lock 5 which
lock 1s then lifted by the spring 22 so that
the lock catches in the slot 23. The lock 5
will yield downwards by reason of its piv-

otal connection with the plunger 6 in a slot

L

in said plunger and by reason of the spring

22. The lock 5 will not move higher than

1ts normal position because it has a shoulder
38 which comes against the plunger 6.

“When all the pad holders are replaced in the
‘cabinet the signal can be cleared. In prac-
tice, when a despatcher receives a call to take

an order he has first to operate the lever 13.
This puts the semaphore at danger and at
the same time unlocks the pad holders. He
can then remove any of the pad holders
which carry the order pads.

At times there may be more orders than
There may be orders for sev-
eral trams. I have provided means for tem-
porarily clearing the semaphores so that one
or more trains may pass. A shaft 24 is

until the

for the lever 13 and shoulders 43 and

905,120

a lever 39. IKach plunger 19 is provided
with a lug 26.  All the lugs 26 are in the
same horizontal plane. The shaft 24 is pro-
vided with a lift 25 which is adapted to en-
gage all the lugs 26 and when this shaft is
rocked by the lever 29 all the plungers 19
will be elevated, unlocking the cam 10, so
that the shaft 8 may be operated to clear the
semaphore.  Immediately after the passage
of a train the semaphore must be brought to
danger 1f there is another order for a train
or several orders for trains., In order that
the despatcher may not forget to place (he
semaphore at danger after the train passes
I have provided an alarm which will con-
tinue to sound as long as the semaphore is
cleared. It 1s understood that this alarm is
used only 1n case of a temporary clearance
of the semaphore for the passage of a train
when there are orders for other trains. It
will be understood that the shelves 1 are cut
away for the operation of the locks 5 =o
that the shelves will not interfere with the
operation of the locks.

A Dbell 20 1" mounted in the cabinet and
15 electrically connected by a wire 32 with a
battery 30 which may be mounted in the
cabinet. A contact post 27 is mounted in
the cabinet and is connected with the bell 20
by a wire 34. The shaf{ 24 carries an arn
28 which 1s provided with a contact-making
lug 83 and this arm and its lug ave electric-
ally connected to the battery 30 by means of
a wire 31.  When the shaft 24 is twimed {o
hit the plungers 19, the lug 33 contacts
with the post 27 and completes a cirenit
through the bell 20. The bell will then ring
plungers 19 are lowered by turning
the shaft 24 with lever 39. In order to he
sure that the alarm will continue until the
semaphore 1s put to danger, a locking arm

1215 made rigid with the shaft 8§ and a lug

35 15 rigid with the shaft 24 When shaft
24 1s turned to lift the plungers, the lue 353
1s turned upward and when the shaft S is
turned to throw the semaphore to danger
the arm 12 will lock the lug 35 in the cle-
vated position and thus hold the contaets
33 and 37 together until the semaphore is
cleared. When the semaphore iz cleared,
the arm 12 releases the lug 35 and the lever
39 can then turn shaft 24 and stop the alarm
and let the phmgers 19 down {o lock the
shaft 8.

A-guard 40 1s attached to the side of {he
cabinet for the levers 13 and 39 and this
guard 1s provided with shoulders 41 and {9

14 f(}l'
the lever 39. The lever 13 is jointed for
convenlence 1 operating the same with ref-
erence to the guard 40. The handle 45 car-
ries a spring actuated plunger 46 which will
engage the side of the cabinet to hold the
handle 39 at the desired position.

‘Journaled in the cabinet and provided with | Having fully deseribed my invention, what
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I claim as 1:1eer end desu'e te secure by Let- 1 the beek end ‘thereof, a plunger ea,rrymg .

' . - - ) locks pivoted thereto for engaging said pad
f'-fholders in said slots, a semaphore, and means
for actuating said semephore and simultane-

I ously unloekmg all of said pad holders.
means for locking all’ of said holders in said

~ cabinet, a semaphore means for throwing |
- said semaphore to danfrer ‘and simultane-

~ ously unlockmg all of eeld pad holders, and
‘a series of plungers any one of ~which is-.
~ adapted to lock said semephore to danger""

~ters Patent, is— . o
- LA tmm order 51gna1111g devlce com-‘__i
‘prising a cabinet, a series of pad 110](161'8'__;
mounted in said eabmet a plunger carrying

~when a pad is removed.

- 20

2. A “train order - 31g11e11ng dev:lee eom-;;_'f
pr 1emg a cabinet, a series of shelves 1n0unted;{f |
pad ‘holders |
‘mounted on sald Shelvee, a eem-aetuated*‘

I saxd eablnet ‘8. sreles of

ng all of said p

~ holders may be removed.

- cabinet, a semaphore, means for actuating |
sald eemaphore and mmulteaeouely unlock-

85

a0

3. A train order s:&gnehng demce com-'_
prising a cabmet centammg a series of: pad
25

'plunﬂ'ers, one. for each pad holder, for lock- }.f"tlme to throw said semaphore to danger.
mg said- semephozte actuating means When.__;

- any one or more of said pad holders 1s or

~are removed from said cabmet e
4. A train order mgnalmo dewce eompms—.:
ing a cabinet containing a series of
‘ers, a plunoer carrying “locks pwoted thereto |
for engaging said pad holders, a semaphore,
and means for actuating said semaphore ¢ eng _
holders whereby any one’ or all ef s:;ud pad-- |

simultaneously unlocking all of ‘said.

- 'holders may be removed.

45

o O"ers one for each’
- 00

for engaging said pad holders, a ‘semaphore,

or more of said pad holdere 18 or are re-'ﬁf

' moved from said cabmet SR

- 6. A train order mgrmlmo' dewce comprle- :
'mg a cabinet containing a series of pad hold- |

ers, each pad holder having provisions for |
holdmg 2 ped therein and hevmg a slot -

the back -end thereof, a ‘plunger carrying

ers elmultmeously

pad hold-

; p]I'lSlllg

_-';ta,mmg a series of
Jlocking SELIC]_ pad holders in their normal Po-
‘series of plungers having arms
resting on said pad’ holders Whereby sald
: ,gpluno*ers are supported in an elevated posi-
4 tion, a lock for said series of plungers, and
-'_;meens for unlocking said pad holders.
_ 7. A train order mgnehno‘ dewce GOlIlpI‘le-;_'
~ ing a cabinet containing a series of pad hold-
" ers, each

65 holdmg a p‘ld therem end hevmo' a slot m,_;_i__f:;_thereto fOI‘ engaging sa1d P&d holders, a

i 811;10115,
- locks pivoted thereto for engaging said pad
~ holders in'said slots, and means for moving

60 said plunger to unlock all of said. pad hold-—_ﬁ_-'

‘pad holder hfwmﬁ provisions for

8. A train order 51gne1111g device compris-

-fmg a cabinet containing a series of pad hold-
1.ers therein and means for locking said pad
holders within said cabinet compr 1ISIng a°
plunger, hooks pivotally
| plunger and provided Wlth shoulders to pre-
| vent upward movement of the hooks and
‘springs attached to said plungel and holding
said hooks in their normal positions.

9.” A train order mgnelmg device compris--

‘ing a cabinet eonta,mmg a series of pad hold-

plunger earrymo means  for 100ng all: of | ers, a plunger carrying locks pivoted thereto

said holders in said cabinet, a semaphore for engaging said pad holders, a spring hold-
‘and means for. ectuatmg said semephore and | ]

simultaneously unlocka
‘holders Whereby any- one. or all of eeld pad:

mounted in sald

‘shaft carrying a cam for actuating said

;_zplunoer to unlock said pad holders.

10. A train order signaling device com-

thereto for locking said pad holders in said.
| cabinet, a spring holdmg said plunger in its
._ norma,l poeﬂzmn a semaphore, and a shaft
| provided with a cam for depressing said

ing all of said pad holders, and a series of _plunger, said shaft operating at the same

8

70

75

30

A _--Fmg sald - plunger 1n 1ts normal posﬂslon and | |

85

| prising a cabinet: containing a series of pad

{-holders, a plunger carrying hooks pivoted
holeers a cam-actuated 'plunger carrying |

90
"means for 1ock1nb all of said holders in said

11 A train order signaling device com-

gers being adapted to fall whenever a pad
_;holder 1S removed and to loek eeld Sheft

.eﬂ‘emst movement.
. A train order swnahng dewce compms—;: :

| mg a cabinet eonta,mmg a series of pad hold- |
ers, 2 pluno*er carrying locks pwoted thereto.

12 A train ordel mgnehncr device com-
- series of"

13. A train order signaling device con-
pad holders, means for

14, A train order signaling demee com-

carrying locks pivoted
a se-

_ ._Jipt ising a cabinet (30111331111110 a serles of pad
.| holders, a- plunger. cerrymg locks pivoted
1{ thereto: for engaging sald pad holders, means
for actuating said plunger to release said 100
|'pad holders a, shaft having cams mtegml o
-,_;.;_thelewnh a,nd ‘a series of plungers having

| arms resting on said pad holders, said plun-'

106

_ pad helders, a plunger
| carrying locks p.woted thereto for engaging

| said pad holders, a rocker shaft carrying
means 1nclud1n0* a rocker-shaft for actuating |-

eald semaphore and - s:tmultmneously unleck—,_;
ing said pad holders, and a series of plun-
ped holder, for loekmg_*-
said. shaft egemet movement When any one |

110

‘means for- depressmo* sald plunger, cams
formed on said. Sha,ft, a serles of plungers,
~each having an arm resting on a pad holder

whereby said series of plungers are held in
their normal positions and said plungers be-
‘ing adapted to lock said shaft against rock-
| Ing motion whenever one or more pads are

b emoved from said locks.
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‘prising a cabinet containing a series of pad
_-'holders a plunger ¢
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ries of locking plungers having arms resting
on sald pad holders, a shaft TFor ﬁctuatmn
said first named plunger and provided with
a locking cam whereby said shaft is locked
against 1‘00111110 motion when a pad holder is
removed from said cabinet, and means for
temporarily lifting said series of plungers.

15. A train order signaling device com-
prising a cabinet cont.:unmo 2 series of pad
holders, means for locking said pad hOIdU%
within said (3:11)111(3’5j a Semaphme, a shaft for
actuating said semaphore and carrying
means for unlocking said pad holders and
having a cam 11ﬂ1d therewith, a series of
plunoer each havmo an arm 1{3311111'1 on a
pad holder, said series of plunoels being
adapted to a1l and engage said cam when
one or more pad holders are removed from
said cabinet, and a shaft carrying a Iift for
elevating said series of plungers to permit
the operatlon of said semaphore.

16. A tramn order signaling device com-
prising a cabinet (:011ta1111110 a series of pad
h-oldels, a plunger carrying locks for loclk-
ing sald pad holders within said cabinet,
means for actuating said plunger to release
sald pad holders, a series of plungers having
arms resting on said pad holders, said series
of Pluncrers being adapted to fall and lock
a semaphore at d: anger, and means for teni-
porarily elevating smczl series of plungers
Whﬂe the Semaphore 1S bemg actuated.

. A signal actuating device comprising
means for dlsplaymﬂ 51011315 and locking the
signals displayed and means for tempol arily
clearing the signal and giving an alarm until
the Slﬂl’l‘ﬂ 1S again dlsplayed sald means
001131SL1110 of a shaft carrying releasing
means and carrying means for making elec.
trical contact for an alarm and a lever for
operating said shaft.

18. A signal actuating device having means
for displaying a signal, means for auto-
matically locking the signal displayed, and
means for temporarily clearing the signal
and simultaneously giving an alarm and
continuing the alarm until the sienal 1s again
dlsplayed consisting of a shaft pr rovided with

means for unlockmg the locking means, a

lever rigidly mounted on said shaft, a bell..J
an electric battery electrically connected with
said bell, and means mounted on said shaft
for completing a circuit when actuated by
5‘11d lever.

A signal actuating device having means
for dlsplmuno a swnal means for auto-
matically locking the Smnal displayed, means

Tor tempor‘uﬂy cle‘umn the smnql and

simultaneously giving an alarm .:111(1 continu-
mg the alarm u:mﬂ the signal 1s again dis-
phyed ancd means for pleventmn the stop-
ping of the alarm until the signal 1s again
displayed.

20. A signal actuating device comprising
a cabinet contfumng p‘td holders, a plunger

| being adapted, on the removal of one or all

905,120

carrying devices for locking said pad hold-

ers 1 said mbmet ) s*emaphm J.(,umtmg
shaft carrying a cam for actuating said

plunger to release said pad holders, and
series o plungers supported by said pad
holders, any one or all of which being adapt-
ed, when 2 any or all of the pad holders are
removed from said cabinet, to lock said
shaft against movement.

21. A signal actuating deviee comprising
a cabinet 00111"11111110 pad holders, a plunger
carrying devices for locking said ]'md holders
im said cabinet, a %enmphom acltuatime shaft
carrying a cam for actuating said ])11111”(‘1 to
release said pad holders, a series of plungers
supported by said pad holders, any one orv
all of which bemg adapted, on the removal
of any or all of “said pad holders, to lock
said shaft against movement, a shaft for
operating said last named plmlnels a1
plonded with means for actuating an alarm,
and an alarm to be autonmtma]lv %ounded
bsr S'lid last named shaft.

22. A signal actuating device comprising
a cabinet wntammﬂ pad holders, a plunger
carrying devices for locking said pad hold-
ers 1m sald cabinet, a %e‘-*umpholfu actuatme
shatt carryime a cam for actu: wing  said
plungel to release said pad holders, a series
of plungers supported by said pad holders,
any one or all of which being adapted, on
the removal of any or all of said pad hold-
ers, to lock said shaft aﬂam%t movement, «
shaft carrying means for hifting said series
of plungers for temporarily c]e.:wm'r1t signals.
a bell, electrical means for adnahnn satd
bell, and means carried by said last named
shaft for sounding said bell automatically on
the clearing of the signals.

23. A 5101111 aduahnﬂ device comprising

a cabinet contamnm pad holders, a plunger
carrying devices for locking said pad holders
m said cabinet, a Hemaphm e actuating shaft
carrying means for actnating smd pllmnm
a serles of plungers %nppm{od by said pad
holders, any one or all of which being ad: 1pt—
ed, on the removal of any or all of said pad
holders, to lock said shaft against move-
ment, a hftmﬂ shaft for act m{mﬂ said series
of plungers, a bell, an electric baﬁ.m_y clec-
trically connected to said bell, a contact post
electrically connected to said bell, an arm
carried by said Iifting shaft for (‘(Hll]ﬂt‘-‘ﬁl]ﬂ,
a circuit through said bell, and means car-
ried by said sha fts whereby said semaphore
actuating shaft will lock said hifting shaft
while an Calarm i bemge sounded.

24, A signal actuatmn device comprising
a cabinet ((111‘[{1111111(1 ])ad holders, a plunger
carryving devices for locking saad pad hold-
ers 1n said cabinet, a %enmplmw actuating
shaft carrying means  for actnating said
plunger, a series of plungers %uppmte(' by
sald pad holders, any one or all of which
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- said lifting

15

 signal is again displayed,

leasing yoke, a shaft carrymg said yoke, said | for- temporarily clearing the mgnal and

| simultaneously giving an alarm and contm- '
.I-;_';j uing the alarm until the signal is again dis- -
| played, and means for preventing the stop- -
ping. of the alarm until the signal is dis-
‘played consisting of a cam provided with a
“shoulder for lockmg the means which glve _

20

- 30

39

e | 905120 '

_ of said ad holders to 1oek seld sheft agalnstf .}.ulng the alarm until the 31gne1 is again dis-
. _movement a llftmg shaft for actuating said |

‘series of phmgers, electrical devices for
sounding an alarm automatlcelly actuated
by said lifting shaft, and means carried by |

shaft and by said semaphore |

acuating shaft whereby said lifting shaft is

sounded.

25. A signal e,ctuetmcr devlce havmg meene_;_'
for displaying signals and locking the signal
displayed, and means for temporerlly clear- |
ing the Slgnal and at the same time giving |
the alarm until the

-consisting of a re-

an alarm a,nd continuing

shaft carrying means for making electrical

contact for an elarm, end a lever 0pe1 a,tmcr'

said shaft.:

~ 26. Asignal actuatmg devlce hevmo' means |
_for displaying a  signal, means for auto-.
-metlca,lly locking: the sig onal dlspleyed and |
means for temporarily clea,rmg the mgna,l 1
and simultaneously giving-an alarm and | -
~ continuing the alarm until the signal is
- agaln dlspleyed consisting of a yoke for-
lifting the locking means provided with a |
shaft, a lever rigidly mounted on said shaft,
) bell an electric battery electrically cennect-- i
ed Wlth said bell, contacts electrically con-
nected with said bell and said battery, _
‘means mounted on said shaft for cempletmg

a circuit when actuated by said lever.

enda '-

Fmsmg a cabinet, a series o
locked in said ca,bmet a semaphore, means
“for throwing said semaphore to danger and
‘simultaneously unlocking all of said pad
holders, and a series of plungers any one of
~which is adapted to lock said semaphore to
dengel When a pad holder is removed.

o

-

serles of dogs for

temporarily clearing the signal consisting of
‘a releasing yoke and means for operating
| said yoke to lift said dogs, and means oper-.
.f_'etmg 51mu1teneously with said yoke to give
{ an alarm and to continue the alarm until the

‘signal is again displayed. | '

29. A sugna,l actuating device having means

for displaying a signal, means for auto- :
__,metlcally loekmg the mgna,l displayed, means

the alarm

30. A tra,m order mgnehn% device conu-

pad holders

In testimony whereof, I set my hand in

{_the presence of two Wltnesses, this 25th dey

27, Asignal actuatmg device havmg meaneif -j_of March 1908.

~ for displaying a signal, means for auto-i
matically lockmg the. 31gnal displayed, means |
for temporarily clearing the mgnal and |
| mmultaneously gwmg an elerm and contm— --

LUTHER H VAN ZANDT
W1t11esses
CAL L J AGESON,
J W STITT -

40

pleyed ‘and means for preventing the stop-
ping of the alarm until the signal 1s dis-
;_pleyed "
28, A 31gnal eetuetmg dewce having means
_:_-for displaying signals, a
! locking said signals dlsplayed means for
automa,tleally locked by said semaphore ac- |
_ tuating shaft Whlle an elerm s bemgf-'
10 S . _
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