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Be it known that I, Mowarn A, Busssrn,
a elfizen of HW;‘ Unifed Staie: 1'&”&%1:‘111{} at

{ .l“{mm 11: the county of f"‘m‘r {ﬁ“’?ﬂ State m?
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My invention relates f:{) 9 Car hea hnﬂ
‘1o 2
omatics o1y

111

g Jemﬁ

f‘l1"|
Ll

temr which 15 regnla t{ﬁd +0

- maintain the car stmosy sheve ot one: of two

.  . {Je {Il"h :'.I-

o fled "“’htf*h ]

aeleeted
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temberatures, {m' exambple,
querﬂfme
bt lovwe m:nﬁ}w'%mw

7Y hnﬂ vacant i fh@ tru} Ve r(l

w1r111 (

'8 uls
-_-_’*t;-““:* IHJ:WJ;N sratem
sle of such {)Umwﬂhm’l is aiselesed 1n
applicaticn of "rl"e‘f-;r::t-zfﬁf'f A 'Vuamll
1y 4 Gﬂw%mﬂeh Serial

1920 and a primary ohqec‘a of

~ the present imvention is to make emt.: N 1m-

40

' _glfr_ailf)ti Hhekste
the -“MLJW} ng:

| l)i]ﬂ'ﬂ
_m’:‘{*h*‘a 1ical men

tion ot

DY m‘f”‘flifljlt:
Sy tem of dle tvpe disclosed in the joint ap-
mentioned, More E:UE"L"!FA(‘E%.HV
the inveniion has im" 0 tiﬂ,m ot 1ts ob
. "To previde oped “*-1 o m{“ﬂ ‘ha-
or the steam valve "ﬁ‘*"hl *‘mnq to
d cloge ﬂw._,n r:.hf e by pos 1t1ve "3_} acting
P&d of relying upon
to el ue“f { anid valve move-
'-'-**r'-m wto {ngﬂm* noroetar V valve insten dofa

ton valve for coverning the
medium fo and the ovtflow of the
* the o dlat()?" o1 radistors, this
1}- e I‘Wrﬂwmﬂ certain *0"'*31 QT *mrwmenta

nism 1

H"‘p I""‘ ﬂ'] ll ""i?'

-f"aw

11{l“ln ;u:f
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mproved means tor effec ting the selac-
'”'_tﬂﬂ fem ﬁm'“tm ;low or lngh, at
the cul "';mmﬁm here is to De main-
to provids a - Je*rrr'e wher eby the

whinh,
tained s

enviie control c-xffszem ig "11‘3&1‘1”‘1 when there
13 no steam 10 th |

gteam train | i1ne. the use

~ of this device being desivable because in the

45

55

_'*m ﬂ'i‘f
oot un 1:-1%}1*9111{111*( ht) he "ﬁﬂ'ew
50

preferred em! hodiment of the invention the

r*wtm? mne ﬂ‘iﬁp“ *mw; 'iu actuated ﬂ}ﬂf‘ﬁlcaﬂv
ﬂ;}]({m

Hhy,

1%{14 {"‘_T.“‘”‘H] ts

-'h-

‘i"wr s '"“u ei 1‘0
The mvention is 1il ustrated, in 2 preferred
embodiment, 1n "the' wceompanyine drawines
heheln_ S o
Tig. 11s a dlaﬁmm Uﬂstmrmﬂ the con-
ht’)lhﬂﬁ appwr*atm 58 a whols. ' -
- Hig, 2 fra,ﬁmen*"aw

'| i.’"*
_..I

3?111{:-

1}5;'
! £ar 11{*:11:131” SVS-

e

| Hmw per mf‘f‘* ot ocou-
hen fhe car

ontrolled so.as to _ﬂowed in the

h‘ﬂ' . -
| ;Il#ﬁ

n the f*ﬂﬂLlOLlﬂ” ,_:1%)}; aratiug of o
and eclosed by
_”imtlfﬂlmn th

cts
sream -
The -

anflow of 1

{*‘ f'f}}]h{}ﬂ HU 11)1“1”1}***1113_ O DTNV e new |

TThermostat
.Ing CIvr it b

-d] aecrammatic

Sﬂ'-"‘ al HD 43 4 179

view {}f a\,he team valwﬂ Lnd associated parts,

in positions which ave the reverse of the po-

rzﬂom of the (:*ouebp-tmﬂmfa p@ftg as shown

m Fig, 1, R
1. 318 & verties 2l sectional view ofa rela

i()l‘ ng m't ot the controlling apvnaratus.

'. EDVM?D A _RU% oA 0F CHICAGO. TILTINCIS, ASSIGNOR TO VAPOR CAR HEATING_-
ILLINGIS,

"_60

C gy sectional view on line 44 of .

{ m‘ : 1001{13} o upwwdlv as mdwmed by the

ar 10‘51"

Flg, ::_n is a side view Of the relay. with

-]3.; arts 1n sect 1011 t.ﬂren at rw'ht *mﬂles t0= the
nlane. 0*‘ g, 3.

Fig, 6 1s = ammatw V1ew 5111’1]131' to

™™ _,
“1(1‘

*"h::‘:,.ﬂ

a system 91’11’)10‘*?1110 mm”*undl thermostats

I ahO‘V]ﬂﬁ the electrical (,om‘loe“tmm n

65

70

instead of the ihm*mo tats of the trp@ em- -

pparatus 111‘,1::-,1;1 ated in I g, 1

Heterring ﬁl at, to Fig, 11 A des 1::1‘*1.-11;83 the
steam h%m plpfe of a rai W’L}?” car constitut-
g the main for supply of steam to the heat-
pparatus of the car. The car is shown
as turnished with a ‘“fzdmtm consisting of

wo sections B3 and (. D isa valve Opened

mfow of steam to and out-

fiow trom  the radiator.

Vi If} or

In one position
nmmsvﬁ“om thﬁ* train line through
Eﬂtﬂm,()?“ (¥ to the radiator zmd-

75

electric motors I and K dor

30

tb@mrmm m the thermostat chamber of the

Vi ,Jor regulator, In *he other }JOSltl‘}n ot the
e the inlet and dischar oo
%d“"f{}r are closed, a
adiator is onened and cll:l]_ i supplied to
I]].Q w_,__;.}m regilator m sutiicient uuantltles
to keen the samie {from freezine. H is
hmit switch which operutes
with a relay J for hrnmmg ,;:lﬁor*t the alter-

nate energization of +the alve . operating
;'1‘1{:)_'1‘:.{-}15 ® oand I‘ I 38 9 an temperature

thermostat preferably located w ithin the car

which, when connected so asto be in contml |

functions to maintain the car atmospher 3

tempera ature at a relatively low point, say
50° Fahrenheit. T.is a high temperature
thermostat which, wwhen in control of the

ﬂi‘"ﬂ"‘?ﬁl"f'fl of occupancy, say . 70° Fahrenheit.
¢ I and T constitute the oOvVern-

akers of the system. HFune-
HOHIHWHHE‘]‘”} telv these devwes oovern the

“movements of the radiator valve by opening
- and closing the circuits in which they are

L“«E‘SDBCUVGIT located. - B is-a selector switch
pneumatically a,ctlmted
auTe

preferably by pres-
‘taken I"mm the a1r cs] o'rm]_ lm of the car 110

85
oe ends of the
1wm port from the

90
1M Copneetlort. |

05

100

system, maintains the car at any desired tem-

105



& |

for determining whether the low tempera-
L

ture thermostat K or the high temperature
‘thermostat I, shall be in control. N 15 2l
double polﬁ circuit breaker which is pleLer '

]|

disabled when desired, and O is
opemte(} cireuit breaker con‘ﬂeﬁtud with the
stean train iine 1or br
cuit through the wnt*oﬂmm apparatus when
there 18 no steam 1n said s le_ line, Pisa
vesistance arranged to be in civenit with the

velay J and the high temperature and low

10

temperature Lhﬂrm%mb&, I‘x and L at such

~throu g_h

time as the current
-ﬂemces -
The valve device D (,0111])11.%853 a casing 25
divided by webs into-a central circular Tah
chamber 26 in which a rotary valve 0{ s

arranged, and around the central

Hows “*:-he.se

1ﬂﬂ

33. A supply pipe 34 leads 11’*0111 the train
pipe A through vapor regulator &
ber 28. The inlet end -3.5 of. radmtm coll

B Jeads from chamber 31. The return end

36 of coil B leads to chamber 32. The inlet
end 37 of coil C is connected with the re-
~turn pipe 36. The return end 38 of coil C
leads to chamber 80. 39 is a pipe leading

from chamber 29 to the thermostat caquf

30 o1 the vapor regulator. The vapor 1eﬂuh~
~ tor is a device in commMon use, and consists

of a mlve governing the flow through l;hﬁ'

supply pipe 34 and a thermostat which is
actuated by the heau of the

25 charged througjh pipe 39. For detaﬂs ot

constructmn of the vapor regulator reference

is made 1o the patent to Gold No. 1,077,525
dated November 4, 1918. 40 is a du_ct Tead-

- 1ng from chamber 32 to chamber 29. 41 is
10 a drain pipe from chamber 33. The 1*&11?@
- 27 comprises webs 44, 45 and 46, and 1s ro-
tated by a lever 59 telmnmtnw 1 2 handle
53. The lever 52 is engaged with the piece
56 which cennects the cores 57. 58 of sole-
15 11016% Ii-and I which are mounted on the top
I the valve casing 25 and have been re-
JFLI‘I ed to as the valve operating electric mo-
tors. The opposite end of lever 53 CUONOCH
the movabl@ element 62 of limit swi itch H,
A pair of spring contacts 64, 642 are adapted
to bear against ths contact e]eme nt 65 on
member 62. A similar pair of contact
springs 67, 67* are adapted to enga g€ & COn-
tact element 63 on the other end of member
62. ‘The arr angemept 15 such that when the
contact springs 67, 67 bear against the con-
tact element 68 the contact el ement 65 ig

out of contact Wlth the QpI‘lHO“S 64 642, .:md
vice versa.

C.;!'-
el

50
der 69 cloged at 1ts outer end and cennecter;
with a pipe 72 leading from the air signal
Iine of the car. Within the cv]mr er ig a

~* piston 73 having a stud 74 adapted to heax
65 against a stud 75 on the inner end of bh@

ably provided so that the wppdmtua may be
1 pressure.

eaking the electric cir-

t0 bear

| a.f“‘unst ring 81,

chamber 26 clmmbers 28, 29. 30, 31, 82 fmd.

to cham-
curs through the

103,
metal as casing 100, AR} mlwed Tust below the

meclium dis-

~the core 1s adantec,

recessed portion 111 of the annular
“ber 110.

ing 119 arranged ot

_}illfa j%Lj
closed by a

The selector switch M. comprises a cvlin-

1,440,701

T4

cylinder. The switch member 7¢ is fixed

to a stem 78 on piston 73 and consists of
an annular body of 1nsulation 80 into which
are set the spaﬂe d contact rings 81, 82, 86
15 a spiing interposed hetween the switeh 70
11191111)@1* 79 and a sl“m_kmmw_demmt 8H.
A spring pressed lock 91 is avranged m the
cylinder against which the inner end of the
switeh member 79 is adapted to bhear.

pair of contact springs 96, 97 are adapted 7

—-ll-ﬁ-u

(S |

wmn t either IHQU}ELUOD 80 or one
or other ¥ ihe contact rings 31, 82. When
pressure is exerted thrmwh pibe Ts'...., wgainst
piston 73 tha ﬁortact springs 96, 97 bear

——
e

o

When the lock 91 is raised !
Spi 1119 36 forces thf:: switch member and p]@. _
ton 73 to the right (asswming, that is, that
there 1s no air pressure against the piston)
bringing the springs 96, 97 into contact with
ring: u2 With the lock in the Dosition 8
thvn 1n the dmv'mﬂu the spring comactf
ear against the insulation 80 and the cir-
elector Csw#(] ¢ hrolken
The Idﬂ 7 is preferably constructed as
follows : 100 ig & metal cn Wwing N ';vhi.(j:]'L
1s arranged a ma.fmc* coll 101 wound on a
spool 102 which 1s hellow to receive a core
104 1s a dise of the same magnetizabie

RIS

core 103 ecarries a pole viece 105
held 1in place by a nut 106 o1 a SCrew 107
set. 1mto the e nd m the core. On the Inwer
end of this screw 15 a cont‘wt pmfe 108 held
in place by nuts 109. An anm?mi fibre block
110 1s i xed to Lne lower end of casing 100
and 1s formed on 1is under side with a frans-
verse recess 111, The contact plate 108 on
n the 101" er position

o1 the core When thﬁ- }:elfmr 18 ceenergired,
to bear up(m 1 pair of silver cont act points
112 on ,opwmtwv disposed contact plates
113, 114, When the relay is Oﬂﬁl"‘lxﬂ-’“! the
contact plate 108 bears against OITCSHON (-
1ng contact points on a pair of contact ]ﬂal

11‘3 116, diametrically avranged svith re-

coil. '1 e

100

105

110

‘spect to each other, at right angles to the

113, _114 and secured to the
em-
The contact are provided
with any suitabie IJmam;}; posts 117. 118 11
are bmdmo posts o1 the wireg leading to
and from tho cot 1l 101, -

The clreult braake:

A

contact plates

11] 1£{}ﬂ

'L-"L-'h..-'

g

- {0 consists of a cas-
the enct of a pipe 120
which communicates with the steam train 120
the outer end of the casing being
dexible diaphraom 121 pw«;;,ﬂp

with a ¢ tem 192 ecarvving a switch member
123 adapted to close the civeait through

/-

any one of "‘]’1{—} clootrical eo ndm*fmc; which 125
ﬂ!"f‘“‘t‘v% ca "'16% f‘”l ont at such times as the
control apparatus ig in operation.
The %ﬂf*f(”i .'?x FF rfwm g an oyt nary bi-
polar lenife switch,
130

The thermostats ¥ s,md L are shown 2s



F

|

7O

:} b iy

o

1A A
HL J{r- g
ATA LS

!

JAN

i

Fery
JL -ll'l N - .~

Wit

LE
oy Eh
_"L-!E

LTV L
et _"._.-'

.I_
T

'

LN

[
11}
’

-

: == L0 e 3 12D - o
L — 13 e ECD L — wmed | gl | il
|‘J.l. . - N P r 1
- I - - i e - et ! e U8 -~ —1. . — . oo
oYL L Ay e N s T T 4 t o e P S - A R TR T T .. - an | woa _ o - - . N
3 bt N T T of - L v | p—— A . . QI L e T TR Q7 gl ifp. | o IS I BRI ¢ 3 B gy ..m_.w..___..H Pomt 3 Co A IR O @ b
AR .THH i — T.__ h......,..,.“..m - v 2 — ﬂ._ o f : &3 w....t__ gt ® H — i, unlu Y feri e w....:u_ -0 e s ; - __ﬂ : n_.j ..\__._: » Ve s 3 . 1.1_ E..rn _“..U | nﬂ.._.., G T .ﬁ(.l g . , ¢
e LT L T P Vel : Pt 5T 7 e i e " = : fas . el .._..” ] r . T SR v P el . s . -
— T . A e erei CD e (D D e T N e e = I o T P e R~ Sy st AL 1IN = SR P < BN RS e o B R = Y T a . @ L
- e E - F - - ko - - i y ] - v a - - L ~ : s - . - ] o X z . - . o A .. ) - i - -2 J—
H-__r i... “... .- ._,-_____.--V . 1..-......._.‘___..__._ e T T L .y 1____...“..“ 1-.1“_”..__-_ .”..._..lh.l. L o= .....”n._lru._n .-_._..,.H.“_.n. . w - . ﬂj e (l.u R __ﬁn“ b ﬂ _eJU. f _“_..U. r— n.ﬂlu]... a n w___...l...“___.}..____ ﬂ.q._? 1 r » u a m- e - .n......u | * n..W~ e S = ﬁ
..._....1 ™ Fu ._..__...l..‘u. ¥ - - .!-I..\._ . | e L e P -.-.u._ .-_._....-1. ) .T.- - ) Lul ) * . T . - ‘.— 1 r.w H 1.!-.1. ".‘.-1_-. i 6 ) o ...i QIHH . !
: . : ~ , ol : - en T TR Y S . - B - v “ et et D 4o D et S . R S UYL =
et L i ~e oo - -~ ARG o e S med DT e e g Uy O o = B B R e e o O VR ol A o
- S_—— . ' F= I o ___'..li._t_. " m 1 ’ - h..L .1Ir.-__. ._1!.1um : ql..l.-l-r_ _ [] i | - TIT i 1 nu- . Trr_ll.
o _1I-_._n” _-lluL e, m-” i ] ——— .\\.!l-ill.__.-r .r.-.llh_ .I...Im P m]l-...._..l If"..ur.L 1 - . u._l.._. .....l._-.. S, i UU..I . — - '..-.al.i_ . 7, ] . ] 1 =y . an LR ﬁ.ﬂ u.-rr.I.._. ] - . _.,._Iu_l. . .. | - ) . ..._.1___...- R 1 '
[ T WL S P TR s T ..._J ; .._-.l-..”. . ™= == _..lul.-1 "...J ; .l._.n..._.._ 1_[_-_._-|m .. - r .-“._. ) ...l -, K - ) _ql.lL _ = daf L w’_..\.ql.__. ’ . o - . ﬁ.l\ . ) 1 "a . ' e F . H_.__l.r .. a .. .. ; U ’ . F ) - - ) .-.._lu. _‘]—m ’ .. i
. ' A — e E .1_.!.__ .._m..l_._pP ||h Tl — l-..._._ Lk L £ : - & r n (= . - g 4 . | e N — O .o S .m.-..nu o] .._.-L__w . : ..‘...“.._" | S 1 JI*I;_ : e ’ ﬂ =l _-II-I_A qn.m QJ
- ﬁ.____ S’ .ﬁ.L._._ et - == ”.__.. - - -~ ”.__.h.. 1 l_m.l.l.w -y | il .1...!.__1 e ima 7 , - v - PO o remad L 4_;....:_.“-. ol .“. .. i - - - e -_....l.u“ . ._..I._ - T._l-_ 1 - ) - - ) . : .T. : . : GLU_ ol
- m..,{lk_ _...IIJ___. 1.-.._.ll..l|4 .....-l.. ﬁl.-l o -w I....-._‘ - I,.L._.-...n e +l_-ln_ Tn.._.._r. 1.1..-.._...__. =, Jn..._._l.-_. F _I._.H_I.L. -..l||." ' i |lll._.L . O”.u_ - _. 1 . | ] 1ﬁl..m . ..._._-..-u..._. piamt m‘-.- rrr..._ nlu 1-'..1'; _.....“IIIL. . _Le - 1 b . h ] . lu.m. U .ﬂ.l.__ .1.5..-! Tl.ll —-EL.|
) p——d e K .. - pr— - E - i s . ' o = ! — s g W opem - Fre= FL. T - .- ’ 1_.___.____. Hl“.l..}. . U L "y o ] "t I-T...U_ - I - b m ﬁ t i k. ’ : F I _*
T e, o, : e N : 3 : - Sy e . * et : 2 e e e Nt : . - ] s
l.h:.h_ o & " e ¢ - ' V- ) L e L | o™ ) - — an e i I - N - . - . - 1 - O |+!U e AI.* - o, s a
J I ' [ et T ™ r . ..I..__.___ [ ] Ol A _._.l-__.r._ - h " LS - n.i.,... 3 | ﬂ.H..L .- ! [] N ..-.?J. 11 - ull-u 0 . . . - . 1 . . . ) . ) .. ..I......-__u . . 1 . ; .
T bt 2T ‘o e = Tt oty 5 L e ¥ e R 5 TN AR O LA W...._ e b Ad M A Rl ;A b - B __}.,_ I o “.....3” & ._..,.Lu. S
n . A=t _..Il....- . — __1l.l. ..._'..____.._. .1. i T .1h......_ L [ ¥ S - ....m ' ' ) ] ) ) * . - . . Ll - ] ) - b J._,“. ) L
i i Y o B - - . —— e 7L i i = WL e -t N - . TTM._. el iy S o .._...u_.._. et et : xrd “-.!_ Enl ) n ' = ) . _n_l_____ :
F LA T - J....l_...lh ‘.l.L. ﬂ...”..d__-. _l.II - = .. Bt .l._F..||h+ .q...-.T it . ‘._-H,.. - -t el .-.I!._Im _1.I_. 1 Fom = .-...Iclnul.... . o |.11."-_ ' .1:1.|.-Il-..-_ . o H_I.l.m. H.lm..l.t.. .n..l- o oy o B paml £ .1 . G T.ruh_r... . ' . T .1 = bl [N 1 . - = 1Ih
O » Vo ST e o o NS e i R I A . . I o o e~ [ IRl - -4 O 5 o < U ¢ 5 T
= SD— W ey B A~ S M S T, e b a S sl cwC s EC® g e s w
Femq I B N U D B el . - - RSP Iy Ay e el AT DN o . D s s Tae T O powri \./M Far T i, 2 G emi W e nhv W = . r— -
e Qe S ay P 5 T st SENRRN e T oty R N o R P PR SN e TS B - i A 4 5 B o T o C oy B | . -t i
- * T-..l_._. .q1ll:. n-__ ro._fuu e oy e C _r_n.ﬁ_u ....._l..l_-...._. P . H._”,..-....“._” EJ “...-L.... E - . .Tul._ el ,._.r.".-l..._“ .__.”.I.sw et [ u.“_ bl . r.a_luM ! + 7 - | “___.l.l.,, ) _-UPJA T...._ . B iy w-l...l.-..._ -lh..-..ll..__ & o . . T - . o .D : T
VU TN WIS o SR R o, e L T m e @R aede 0TS 8w O g
AP AT R 7 I T - e AR o R . o T s SO Tt T ) B O I S R DT S Q! e o T r e e -l
Ny - . . . —— . . .= 4 Tamy L 0 i - . i — I " p— . - - : L1 - . L
aFRR R R AL 5 T - P S o St R G O e O md T e A O e BT O 0 et oy S s Fﬂaﬂ - e
- = - a » - . ; . . - - - - .. o F ) ‘- - r wal " - - L. e ) =
T n.lm D UL N el o “.“n W PR e ﬂu ~ -~ O Y A0 S ol R N L - g A H iy T 4 N ol SRR o B vt . Q- e N s e ER al 1...___1 N ...n.. =
ey = ! L.\u R | . T 4 o s —._1_.-. - 48 - . [N i L . - _ﬂuu C . 1 1 g ] _ " ' _ o ) . “_”.-l. - n - b - : -U s : U_l T r . - - .
Eyrap— | : H : P - L R ] j— [ Hal .Il.ll.-._. ___..l-.l_.. [ 1-.].- R - | 4+ W i 1 ._...._.___. J.l._r-. . - ____l.__. F-- ) ﬂ r . e L . 6 |.m._ 1 O . .Iﬁ.ﬁu_ - 1 1 " C o
i — N o . y L Nt rd ® ' - . [ ] i 4 : - O e - 1 [ i - il - - - - . L e L P - . . 1 -
ol e e — Ty D i S L0 oA e BE e () Stk wes Bl mu =i o e RO IRl gy ol ﬂ ¥ e T R =~ RN ey Q& i i,
5 ! R, - il S . L. 7 < e, S ~ . o O - D e S b e x . st e T ; . L R P
o4 " - o - - 1 - ] - - - rl.u 1 T .-1I..l... ] . . - - . F b ] L IJ e - .-.-.‘ - = . L.'IU . Sl 1 L8 .Jl.u. . .
i £ _-.lul : ._..-._....L Sy T _.r_._-““..l.“_ - \ ey _”“___L al.___ . ] —r -, . —r . . - 1 . e a - el - r ¥, T 0 + : rlrL. n_l.l._. .U .
¥ R L : . . porrsd : R p— . P T S 0, M 3 - bl o I N A e ﬂ.., - 1 e For L T et o o YR fant 3 L
= . “x ¥ - N o<l I...._,.-un._.u.__. e - .—,f_.ﬂ_ . e - ‘ mu.J _fu “._n R ﬂ;.u .o a .__“..1i,l-._" Hanhrs ﬂ TN (..._“__._..., ._m“L bt ﬂ..._”__ - " V v P=ri. P b Tl..\.l ml S . ﬂ..U_ prs—i H o n . ..ﬁm.- . ~ T__Ih_“. » _II_ . V.! A p— . ml.nﬂ. e
't " ) *- T -.rl VLT H__.l.., y ' ._..__. —__,.ﬂ.__,...n_....._r _Jni_. _ml,.___ - ﬁ._r..__ L o N ,.,...._.h. ) ) " .__H-...m e L : . SN oo _n.l_ | i ﬂln._ LS Tlu.__ o 8- ._...r .q_.l.uq___.__. “ . _“-w i.m.u.-.._.u 1.-.... . ﬁl..u, . th.ll_ -_.HIL
. ot q._l...l_-_ - . ] ____1“ iHJ.LU. i w —t _ - = . < r | furhd Tl 2 LV : . qh = ;! Cala g . O S 0 S S -~ - F o et = QL\- ' : .. ol
U ey ” ) . ..._...r\__ _,...._._....W =t PR t . ___I,......u"__ _ﬂu__ o ...1_._.......__..ni S s e ..T.u.., et .‘......_L.L..___.F..I..m- LR iy ru.”__, |+..U 1.._:__m | gt v A . ._..L o e 1 ﬂ n“! . _ﬂ.r,m ﬁlu HH/M . 1_L — - . n.-.u_ .. ._.n,. - 1-
' - e el ' . . - | - S . St L 1 - . v, b  praaiie . e . . . . - 1 - - - - . 1, . -
S s D BT WTI SR AR S o Y g gen R BT e 0 o R o @k = e G0 w0
N T T T e L R - TP _ﬂi_.lt_ R L Sy ey m@. Pef e T T Lo _mm..?u S e B i i o i ; an <z dr 5 Uk o e B A e OO AL R
iy s L — " . et (o A . . : i - per | = it ek . T p— | : - Do . et : - ! ._H..U, ] . N -
0. R ,ﬂu“ R et ‘. T S ~ - | ] e . e, npnu ”._ Ay O * ..,!L A ,,._ﬂ.._,._._.,, o ol . . e ﬂ\ >, ..Hu,nL *”u..: m SN S ﬂ.L 2 Fod et .y - e - %H.._ Y h -
S W MR e R O R S RO oo mmen D RSO0 T e o, O R B SRR Nl B R B B NN e o)
I ® T — o A, - Pt L My /A e o = Ir.\.. sy = T~ o e T =i . L . h - —__._-T. s T . - . L e ) - N Nt e 'y r - nu - bl
Rl ] p— - L i - ) - L — " R - P T - —_-U|._..u. ' - -~ 1[_1. 1 e ) b - T.Il.-.__m_ . . : . . . . 1. 3 .ll__...l.ll.uu 1 QU 1 , L e m.-.-...._ - .lu_...l..-.. ’ - . I-Jr._n-lq.# - . " o lr.._..
— . . MMy a S R . -t . R I ey - ! n.u.u o e . ) . 1 P D ! - N . . . Q-U_ T
71— i R ke s = e - e . 2 ~ = e Ty : ™ e b e i i T o 4 . £y . S I : ﬁ e
u.j.l..." _— w2 g ) - [ ] T - - ._._1..._.._._ et - - .1:?“.. ..r.ﬁ.._...‘_-__ ..l.n_ “ £ . - _,_..ll._...l.. VF .m\l.....lu*. 1 .n. _F _“..I.Il._ o .. . O " \ d " ) d T_!l._l. nl. . . 3 S Hl..-.lL. ) ..__u._.l
- o P s ﬁ-T.m ~ra - _...__r-l.__ - 1._.....:._-.11. .l... - ...__.-..- —1.«-“. o g, et po— . 1 ) Ve -t PR e - nﬂ__”-ll\_. . ] " “ “ - O - - 0..%1... e N gl .n T IE ﬁl.l -l T s _‘.. . . ___._nd_ ) S s ﬁu.-u Ee=4 1
i ™ L - - = Gl S LS Sl A pmad - R oo ity - Q. e - ds . o p—i i ﬂ e {“.U . __._._IH ﬂ ) L FeE - T} P = P o n
. — - -I-.ﬂ bl I‘Illl .1-I-T._ - u X . . |-J|I - - . - .r.-.-..‘. 1. . S 5 . - -. . . . . . . 1 L a ;..,IH.I — m . . - . . -
._.,..“ - .._.1..|._. “.._..c._. LY Py _r._kn_ W-F“ - ._,In S o i r-m.-._.p. . 1!..i Ji.\._.u_ . .1-..1.. . “.“rn.u _...._1....__ ” ﬂnu hw.-”u.._... _m....i-l,_..-,._,_ . .._....!l.u -..._..|-r|"_ . o J_Itl...ﬁ Y ¢ I.“T_I...._. . Ju._q...l"u ...__.-_.lT..n . —_— 1|_u ﬂ._ll : - ™ Ty - n@ —.-I_IL.. a “nllm. ) .n-.rm g n.._.u. ﬂl_. O . I__“..,....r.__ “....ll__... _...._-.._....-_q .._rnl_"l. H .___._.l. _._.....,m....
- _..-__ - ._j..t. 1-. - J— ey “-l_. ual ) TI-..IL...I_ .ﬁ . |In : -.. " ..-..J . et - p .... - _ ....J .H..-.. | J.ﬂ_.ll_ L - g ﬂr]_ln R - . . 1 . . hH . [ — . .__-I.i._..._ . n.‘.- - . _-rrrr - . 1 _ o - .-L IJ._m.J_.... . . 1 - . [ A H.uu.u 1 e
~ RN <N e e e L T e e Tt D T S o o RSP . Hﬁ.m.w,ﬁm o e S =t A e E = G0 - P Q) :
3 L " 1.. - FE t..."-_”. *r Py ey S O e ._.-.l.ﬁ.ﬁ : .” a A _.-..l.l..._.._.- - +.____..,.“r . .l e - e r . - . ? : pert: . o C~ _ - b L o 1 r F - -
. -t T | + .-...-— ) e am .m . e F ] K . .___“ Ll o _H._ - v T ..1 of |.___._.. |+ “.u._ .. a2 . . 1o ' O_ . e A 1 . n-_r_ 1 oo i T i “!l.ﬁ ' . D"U v . ey %
q.n._}.b s P Car M ! T Y o S’ .__...___u | Hu______........ o F A P = B o o g - - ek i . - o C ™ A3 : N l C o . . oL | m‘k - ; - oy 1
. _l..l_.. et — 3 1|_._..|.__. ) 4.,. L . -r._.ra.... - .Il 1.-.I..IL 1 o - .-d.._m.hE... .,...u_— ...\.”.rnun..w e F o W o a e -__.n..r... O.!... \ .hu. - .1.-.1_ .-"IIEU ._n.i...ur_.. .___..l...“_ _.: . ..._r.l. = .- ..TL 1I..h....l._ i G - n.._.h . .-l._l_ll._u . 1 . _H.._l..-...-__m ) LLU. ﬂ__._._l‘ “ j _.L_l.l.___. . ﬁ_ ] 1 _H.ﬂn..-. b e .TlHH.....n .H..J..L
o = i caaq l._.”.L...... 1“-.“ o~ LV ...-.!.-u ' . red .__J y ﬂ - b el ) = n_..._..—_._-..,.rhr..._ P taa ___..I._r,_._. ) nti . |J4._.|.__ #I.I.._.-.-”Jn.._ .ﬂlu”.. W..IJ..._ .w..-Hu.lL. . - . G - v . ] v g . t _ L™ ...U.l..... e * 1-.1 [ = . “ _m . Tﬂll s I*JU_ ) ﬂ wl.-_r.. " LT .a!.._.ﬁ. -l ”. LI 1......1.&
L 1 .ﬂ..ﬁl 'S i me—j 1 . . l.”' . ol - ot - : i ) jaa i Cpo T A P ._” t ey’ g ....m.....l-.[.._“ -Fur.H - A . Y | U . L 3 ..,.lﬂu]l : n.. . . G P LI ’ ] R .- - ey t E - - . IL.IL.Un . i L . i .lr_"...i.__...
W . . . - M, . : & ~ { * 3 i . - 1. : f T . L I : ) i -8 ; 4 - T ow oy . - I k- N
s o R N e ¢y ST T T e M e 00 = Sy e, O R Ty Wi & m B SIS <5 Rl et P SO QT e
T 10 R Al G 4 | . SR L ! ps L e P A il _ - I R e N A = P | -
Lo ord e T Mo S-S B P s RN s S L e b ARSI D o ~ GNP i B T e b e & oo C &
A, . T el e e A S e PSR, P e e < e TR - : ol pered U g et SEEPPRIN & e <t VP, R e - S
S T DT SN T Lot T TR Sl T w0 5T i R St e ey’ T O WS Dt . 2 @ DS @
1 . ] e = .__.l.l_L - - m.l- H £ ﬂ.'ll\ b - o a...-ﬁ-. L ¥, r Q.J . F
parn | ....L.._.___ et i ﬂil. e HE e o pl wr: . v pead _“.L.n_ nn;.__ g5 ”...i.\u_.ul. N e L..u. e IR . { £ C AT L ”_H__M . . .ﬁ.r,.. P e B VP * r o punaad SR~ . .T.u.. T H.u .nur“_L_ﬁ.. j L ..r._...__.“ . “.......h_. 0 _h
— — ..-...-l.L - -~ — ~ ||.“ . __.J- ".._l.._l ..1-.ﬂ..._. _.._..l..ﬁ__.__." e -.. .rl-..__-. |H_ . P _.l-.l.l w_.l-n-..‘ - ....r.-.lt. y ﬁ:“. T - F ] Hu ﬂ!\ nﬁ. . .-_1!.ll_.|dq. 1 Tl . .__1.‘;_.... A o ..u \....-:IH- .l...‘..q - _“ll.-.-"_ ) e - E- - : PR = r n:‘-l.. . ‘.-__lll._n. 2 n ” ..r" . T_“__ » “.l...i-.‘1 . iy ﬁl.._n uu. Lo [ . - ... n“\ - e ) ll!l__.lﬂ!-f . m . . g r
P pmeTd s pres - uH_ Pk S TN el it M =vn o e pe et - = .+1.._ A T fo - Hh_. L e <t ¢ ql T i premn - g—— -r..m...__ ™1 ..H _.nl._.,.w £ .ﬁux_ p— - n“\ oy th . . 1\” e p. .__.__-Iu“_ i
Lo [ . i T . B - o, ™ - - v [ e ~ . a - F ... a - - L . - - o -+ - . L ™~ T }Wuf_ d _.-... - N . . - . H ! "oy . . ..m.. ; bl . "
I__mu_.l. S TaE o T Al T Fr 7 e a.lulL b =" 1 .....m_r-l' |..Tﬂ.l_ r.l..._._ 1 -t ....I..-.. | nr._.\ ] H T qi T o T 1-.ﬂ__. -Im.:lL_ ¥ 1 I._.“h..u..w oy L—_— - W .F.l.\_ n._-..__ ) ___uu___u LY N ﬂ_.m. ed t -l .1|ln....|+ f.nudu“. |.+HL Hl.un.__ et emin ey ....__-l.r _.._ll_____ . ﬁl.....um - |nl“w B ey el T.q._l.
v I R GEPU - T B A St S e oo RPLR U SO B il s B S JORS st R Uittt 0 Blade Lo ed gt Fpmeto 0G0 1 U e L o Go 0y By b T e
R s P e S . . - Lo e a1 ¥ R L N . PR ; g ~ e e ST e (T T L e e s e T R
iy .ﬁ.:_, o L LI e i _ * -t R £ ey ,HU - - o o e Tow ge=i .,,........._ B o 1J..L B3 ___.u.._..... ; m..E ol LT g e w.... _ﬂ,,u ﬂu_ ﬁ‘_x " H -l wur o “...r 1H1_ . e e ___. .n ik = - £ht g i
el L pmd . T " L I ek L B ! = - . bR peey o - - L L m i T - L ) s T e ey sl o~ . : . e R Y L .o ¥ e - T . : . * B S
PRlersd s T et PERD YUY - s BT AL S e o ~ D Coad R o) N R ST & : ol o e ETE e FTTD o et ¢ o Lq vl r i e
— . A . . ’ L . ] | - . . - = g " - _ . . 3 - -0 miip - - T a —y - — - L - = . . . ; e sgpr. T T T
TELD KT e S o = T e e VPR < RN e Bt S o S B e L Lo S e S o ST S A P o B G I e T e
il ° . - . 1 - . - B o —=u- e - - . i f o sl -t Frs -l Cmar L -4 - 3 -~ ' i IR prewe oy . Sl o - - ) : ) H
L P e _"......... . ) - ol i .ﬂ n“._.u e . R ’ ' - < - .-.__._ ¥ _.—l-“.l. .._..._l_._..an b . e " ot 1 - - rnu___i.. o P P Ry F . - n“l_-.. =1 - .|_m
g i 0 B s T = W e L R s B R I A T = o Gl S S el e O S 5
- -.m o r ﬁ..“. j e T - .n-..__ Ly . . - m.ul.- = g Flr — 1 |-..-|||||U _.th e, - . ~ 1||1.II.H_ v..Lln-. ﬂ....l;. | -i _Il.h 1 - - - il _.-.11-_.“ ) .._,.-.I 1 - .{.s..”_ £~ - ! a riamm ._._n.l..iu_ B = I ﬂr\ 1ll”lm _”r.n-.l__ — Ty ~
. - lq|m I..,.m.._.-..huu a r-r. _l.|”uu to ..”I....u L ._,.1-...-.“__ . F amL qn-.__...- r-ﬁl....h .._T1jr . r|HJ...n b=y m...-.n...u_ H!I...‘ hlt-...-___ d o _nL_.__-.-.. B H.-..I“L H.._.r-._. |-...,1_r._.- - s __.rl...l||. j 1_.-“_ bt el ' _.“i....“. muﬁ 1_.|M.T1.......“ 'L . ) .___.1...._..“ r.,.l .l.|._.. il -_=" .1-.-..--. ﬂ_-l.__ru.__ ﬁ”..” -H.__..___ ._._!__..-.... IJ_Iﬂ..- “h...”“_
vall A ﬂ._“ - Ht N L -,:H.. - S i H.U. wod o At ﬁu w A A - E— R A= S T e - v — - - IR oo T A S I R e e e 4k
A e SO o e T e I gl L e S i o U A s S o L o Wl Y TS L R 5 T S v O i
- paena _.r..w\.._”_.. r _.H .l.u..-”. .....".-.J.I.,._ F.”l...... q.....l o et .IL_..I..J _“.L._.__u i _.uln___.... p. . o . ..1.-l.-1n ._.r.-.__.IU ) _d.wu i ) — an..._.-.-.—r._ __“.._..ur." m_..-.....lr - u.ln.--.n..-y“.._“ — ﬂ..”...-_. ..__.l._._..l.u.._”. ._...r__1 |l_|l.u.. ﬂ._._...,.“ P.ﬂr o~ __.u“..n_.ﬂ._ -.nﬂ..ﬂ. ) H.Iul__. v -.;q.1 . ﬁl.m. i ..f..r... -.lr..... rlﬁu..l.u.
I_.”.r._-u " Jm-h.u_...r. _:n.. a._._...m 4 ]-..u _ £ ..___r_...,-.._ T - ¢ P ...“: ﬁ....... ...-r.. 1 1.:..“ _.l...!_“ PR e . -.lr”...-... _‘._..-..L P n!l__.__._.-L -_....“ ﬂll‘ ._,.__..r.-“_..f.- L r ._......”L.__. T T.L "..“._...__...... ﬁr . ) P — f.M-..\ .......1:._. I . ..”_.L -...r._u_ Tn.--_l " _\“—ulra. ?‘l‘l._.hn 1!.-.. 1....-”.1, . .-..
..1._.. - ﬂ..l-.l...... LI _ ﬂ. | L _f.......i.. I - A - . [ L] Il ...lr”. ._:-.-..I-_“ & o ' -r* - |l“.l. -..r.r.1. L bl . n-.r.\“_ ] _”l_-.__ ....l_...‘ b _...n_l._... 4 7™ Jre—=a- T I et - ....-..._.-1 L = .m. P : ., ...f.rl.-_u....- ”-_-.iull“ r . .... " h - — i cl N il
A . L=y et ' wr 3 & H v r.._.lur' _". D 1 Hul i -, . . — fy— . . T _“-.l-.. . T.r.l . | -
Y, S o I sy B Lo S e T el G0 T 40 e er o, TS T R S S 5 R o
a - - -... e . 1 - ) . - r S, : ; ® L L " . ..l.l. I : _”| 3 il 1-. u EW .. " - . = .. H - - . - ' .
Lo —— tumed Tyo® : ‘_._.._1|._.“ f._u_.._-a....._.n. et | nlx_ . & H d ) it _....._........ | - _\ﬁ...-....._. ." m.lln. S .____.,.r._ur.____ ...”....,._. N _..-I. Lash i T TR T ' ...J._r.. #ay fr— &l T “.....-h._._ - _....__..L M . - ..l_qﬂ.ir.. H.lu,,..:
. -l -~ . *» FRd - =y L s A..__.[n.. . ' P I / ? LY t - . LooC L
Cl e AT O M . e . S T C B T . e P St el et I N T 0 e L C e o Bi e et 0 el et ey
S e TH AR = s T M et T ey TS i i R e D) A o P LT A e —~ G o IR . a o ﬂ §— 0O e e
$ .V|.r.n . = m.lu ._._I-.. . T...I.T [ iy ..l._m...lJ_.- - .lflll.w n_._.d._..__“_ Ny e ! .,l.ﬂ.l... . - y e ...._.r__.__- - -...l.il.lr....l.. - I Firw —— - r...-. e ) == .nl_ 1] ) 1-.-.....__1“ : _P. LI o r' -." "
: " i - LT pee—y - ) - e r - -y .1....11_ - _._IIL ..h_ ol e .~ - -1 -l = S WIS L.. - -.uli - - oo ﬁ.l:.h
- Yo Ty a gy T Lo . - . =i paeend _....”_..u .n-lr_ - ”“._”_ld ﬂ.? ﬂ F._......... i _,,.h...L ] n..-bl_ 7 T a r aLe ! HT._ -1 .ﬂrn... bt u...u e - e 4 ﬂ._.l .H_....l_u 2 T -t 1..... =LA _......__.“_ )u.l... -
.y ¢ e K peoiemt b o vl Y oo ol - el i - s P Yo o e o R P R T L Y Ui AT LD
o e b e b el L o Dy e T s B QO et e F S P o Chaw ol S s L W ;N
g b Lo e ] sl - .. = u.l.i.n ._r. - - L LN i St .J..lq.u..._u e i ) P [ : rer - = ...u_]... P e, e R = L L T = o 1-_J|. . . i R
”1 s ri n..._ T PN H..i..u 1..1..I.... o] premd e T W e d =7 L LT P \IrLL _.....-.w_ — _.l_rrl ) ...l.‘. : ﬁHU . w..__.. - _n_.....r.u - v = L ~ T ..J..-. ' ._.ln. - o ....._.u_u.__..,. HU_ nli q.lq. __ ﬁ___.__... &ﬁu 1 | ”__....___..‘4. Al S *
~ o A e el o) -~ B o S g SR o S S-S AU w-w B U B S SO A e T e Coo N Gl Wy & e ML e e’
- i I+H.-U. 11._.....|m . n.”.n_._...u H._. .“._ ) reapm amd .| . uu.-r_n r q.l- L el h_.. ..M .”U” ) . ﬁ.".-..-__i_ 1I.I.-l-_.._“u ”unl I .I__.“...._H,I....._. b | 1l_......4 ..I.FJ.__ ‘-_l...l- _r . -1”1.1. u....... .r..luu_ S _-.-J |v _p-....n-_ b |1|i = 1I...|.m et ...l||1..u 1'1..1 ! b ) ” H.W Fe ..__..-._.. ..-M || : l.+|r.lw_. ...l-...r.-_ .._“.I-._i .”..-.l.”.m . -ﬂ -
Oy g R e TR e G - O S CAs T e e T 1E e g T Gy T ey The ot o e e o et AR SR g S B A R - - S
' P o pewal. wropl k2t - _ N ' - - ] . L p—== - A - ] ..-._ L - h - - r . 2 e . s i - Y . - etk ok _ 1 ] 1 - ] — _ .t
o i Fo ﬂf_. .”_.....J”._... .1.- .l..-ll_' ___..I_-..._.u....n.. Z _‘..I-u.. “Hll...-... m|m|.l.._n_ ...I._._...-.._._..J“_. Y Pz F _-1ﬂ|._ 1.Ilq._ .—.|.11 5 m.l.l.udul... * .__-p. L 1__1 J__ . - - o A - = —.llll.rL ! -T1 ”.-.”...”_. Hl..r.ﬂ u.-l.-L .M..,_..Iy_ ﬂu-_. - . Moyt I.-l..._..- __....._ .ﬂ_ 1_ .r.“. .I..ri__ : m_r.._ﬁ _.-...l. ﬂlm _-__.i.r1 _.l._lx_ .r..l.l.-r ﬁlu...-_. -
) ¢ L T 1 pm— oo :o R N X - " R I L .FMJ g i . pr J_T-J__ Lt At - - : = ™ ™ et . & — el -~ e ¥ Iy nn_u
; g Sl LT i it ' - o et r— Ty T el : d F—d .n._...i.u - o Sty p— ot SN L 1.1___. . putez ] r i s Blh . R ﬂrﬁu == L -~ . = o =",
el el D - " o Rl et o EL 0 S o SR o Rl oo s B O B NI S A o I =8 o A PP e A . n et (G
: o : r o id .opesl TR ; o wri i e L21 . SV oo HEE S ! ' - o i T A ; - :
preed vy S - = . . P o~ ' —af ' - et e . r-1 . : F ] = il El By ; ~ s -t - . Rl ) ! b =y " -~ = S
A = et U ey s B RSP IR Vel S S i B e PR P RN § S S ST ot SRS - oo Dh . ey i e S ol
. A - T Tl B S by ey O AT L AN v SR S SR~ S i et wen el Q) S R
[] t u - .’ _n.”.-mn...__.. 1l....|..r__“ J.—.IIL_ Foy ] & B Lo - - B 3 Yoo e - T - P Ty -_.._n.l.,— : __..” mE.-.l__ ol gl -h.j......I& e Pl - “...u__. .f....Lr_.. i Lo Ty e - u. m.ll.l._L . ._.I.IL e “I... i. o ﬂ._u .I..ul_.__ ”.m . f ! . —;l.....-.._ = ﬁ-..”lnu \._”.lf.
Rl ) i - 1 nar — . p—— e . - . - . i ! . St ek - H - oo . Tur . - ] . T - H . . - - i —_ N '
s S m = T o3 et ip TTE el W TS G oY o0 e T pes i i e s O N e O o OB g S & S < S A o B
- = - . A e = i At L L LT ¢ Cm e P =y Ly, T et g DTN e v I ) ;o e I o B
. Ll _M!JH;L_ . “.J”_ r ﬁ..n.__ .__.Jr._“,...__ - . - ._....nlu.\__ I .1?L f el . CqeTam . i nulu ____..H_.m ..__-M T..,...D__T -,..-L__ b - ) ...T-.u 303 .__...I:J. I ._.._..-.._.,....“_“_ 1!.“&- v — - roued -~ Yo o __._.u__ih "TI_. - - ] ﬁ.-n Dot hu_\l..___ . “_.q..l“ ﬂ.ﬂ.,..
e L P e T n o S o AR § Lhai- - J R L o U o . R NP S L N AT S N ). B eSS e
- gres-ry ﬁm.nm_" P - - . ' = gy o ma® 1 TFF b M - | L -~ F e wad ) o N s - & r = LI RALS re T - aelh - g g Ty L E - o
L S o -7 d F= o . ﬁ-a. i - e e bt o~ T 0 ' : T . . - e = u i Tl ey - I Y - ) { Lo L ;o . - T “ i WA
LY ﬂ..r..m Fa ot ] . ! R o, H r I._"...rh " r .n_.h ’ T, l % - — e ] .....* - e 1 . _....l S - e w1 o - Jr—_ - g nL X, ok . : <
. u =i : wgd ol fd s ” ooy precerd L e’ —— 'l Mg g W ks _“ ”_ h.ﬂ\ At =i -] T o — - i o ~ x1 ;- F7 A — : . TR T S i . R
L T e : PR R e b g i il L - [ : Ty Pl i i = =, B - T g R i il ’ - L £~ b 4 = e TR . oy at P - i
I S o B SR T L ey G T = T O e D Y R RS I S I R et S = Y e G O TV RS | e
™r 0..--.“ Jurr.iu ‘IH._..u. r u-l-.l. w....-.lul m-..l.l.m —.I..H.._.i i ....l..h . = .Hu!ul..-._-. ! i T .fb e | v a- . e — ot nl-v . hrl.‘ L - A - b peames, — __.i . ﬂ’. r _ |W.L ﬁ...lll_._._-h B - X - r pny by I __.l.___..l-.._.__. ——t
m o LI FRT e e e aul._ R e T .H.N o ﬁl.._.._ . N rlmuuu I....L e R ] . |.M...|U e . _...I..nu.. - m,..r.q._ P ﬂl.-..”_ ) w._.v—__..- .....”_ - ._..J_.H_. _.nl.ﬂ.‘ o v e e e “-um-. _“__.u...__...,.___.-q E e Gw o i ! L e .
e e ' .._\l._...._ - BRRA e g ey Sl TET -~ =t T Sy ¥ pei-] . 3 4 ’ . o . _ LA L - woa s kg F____. - £ . . o 4 k- . il 0T o u,,.. . L .
o _ A _"| H - - o oAt 4 ~ur = P ﬂ:- w-a i ' ﬁ.._..-l-_ -.Iltl- 1 B | . ...l.._..L._. _._I.I.H. o LI T B e H - . L =" d. pma gy ..r-rL..__ - ...u-u. Frs =1 - . .1.-... - ._...n.,.rl..._ e I k-. L '
! t ’ = S h : A ” v...l.l-._ ..ll- e T il . 1 E rad & et 1..1: __.-.ail."_ -~ _..rn..ut. \-L - 1 -l.-.h... - ._.lm ] r . TL L ._I” L ...”.. * r .__.l‘. f - .1ulu....‘_ ‘-. - L -..n1|l. ) .l.lL-._I . T .
y 1 -t ni - L -_—— ] L -~ ! .‘ A e -0 v ! 2 _ L LS r .
w . Cd kel S T _ N o “f L pemd b - e T e AP Ll B Tﬂ., . T hed o WD G et DL N s e IR ol S S RS 5 B gl L i : gl . Tm N I gl
L 11p.......,_"__ .1-_3...__ Rl __I..lu. i .l..":__U_ o o L S | LIy e m_wq . preniamd] L3 e I.IM ' hAI..__... “_Lmuu. L e —r R el Ep— . A hl 1-_._H_u._..__,_,.-_.....___._I.__-.. . i__F.,“ e e o . | L.m qr._“._....._“. L . ﬂa - \.../.raﬁm.
! G ’ it L Lo lul—. .1| -4, .’_ . b LK} ] ’ .| ! ) - 7 1.-..1-.—" h. = 3 o, .| & T ' . - - . |-.1_-I & r
1.I._.AL 1.-1-.._.-.1._—" ﬁtl__ — - - L s _rl_ﬂ._L_ < ol .IIA._. - o — HE A B ““.- £ l__h.._.l._......_._. . ._"-I._... _ .‘I_tl.u -_,.I.l. ql.1..4.l.|._._ .l..._r_q.u.. 4 - ._.l._.l-J.. et 1 .._-.n-._.H . - Lo .. = .”.”I-. .“..HH 1...-.-.[. Qﬂ-‘._. - o _“.'.-. n.— ] _"“-II.”._. . ﬂl_l_. - _ ﬁfrﬂ W e .r.f.“
L .F.u. - LI - .”. - —) -t =T 1 u o sk is .._.H.._._-... F ..I.-._L "...n.|nm |_.-..l..._.. . . 0 ..._._.-u..-..__ Ly -.m _”\_I L Tl.i.L “M-U, nur...-h w - .~ I-.u. .T-__-L..m - . Faidain™ .r.-....lu N -.r-ﬂL_. Q Y -, __._ T ‘.I-..__..L n..L -.I.ﬁ.- - T ~ .l—..r-.. —
- ] R S PR o wdem el TERE T e it o i i pai mlm._..L ) S O e i pey e w.;t o e AN & aminiet R Y o __....:..;._ Gl e A T , 1&:.. e w.m._
) ...m . N Lad ) 'I.-.l.r.,.l..... .||...._ ) _-_._.-”..I .u..”. - o, ; I.ﬂb- ) _...rs..-._.r - .In..-...u ;o ol T — ..J.-. T F o, “.-_:||“ r > .j. TR . ik .__.- i .._.l“ Cd .-.r.n_ -t k _..l||.. . x ._.H....-U -...H. . . F=t i ||___ ' A
A . RO AL &5 R ' CJ G e Ay S Tom T ﬂ AR i B ok B s T A S S S ARGl « ¥ B - -
..-..... r_-_r\— _..I1.." ] ri_.a.n._-.__ ||1.L_. ___..-.ML i — _"H....q......___ . ﬂ__l"....l.. ___.lr____“ .1-_-1w - q:r...;u ...___J.._..__ ~ wtinl .Tll... il br u_ll__rp-.n- - ._. ._.r...f__. p ...“ —— o d q-l..“ oy l._m_..-l... l._r.l...__ - TE - .....__F ..Il..._ gt -m |,n.-__-l. ._____.-.....- ot . L, uu _"r._ ..lh . L, 7 “_1..u.m
s e o e S PR I i e TR S N VR SN L e S v B o <t IRt~ ERPENE i  ERETE BFE IR o AP S S ol Or S IR SR R o
I O T e e A = e T R R T B e Sl sor I . = oo ohw i = I I R N A R v Bl f T e s
—z=n i . |...|L.. g1 reedex _._._n_.|4 (S S o - - v...r.lm. 1.._..|-n-H._ ! |_".l..-A - - .. - = _H_a..m :-J -..-.n..-.u.-| __.._.Inp.u R - _\.l.-..r.-_. e |m S . [ o Lys .ﬂi N - 1....“.1-._. QIL ) ﬂl R T_....:-: Fayl "ru.“...i .r.n“rrl..ul.q
: LI el . Pl ot P a S . Tt ! g Pall™ - - 0 T TR o ) e = o [ : — " AT . - P VR s — =~ e - e P . R,
) T - - k = — c. = i - - ol . _ = [ —— o= . == o i 'y " { ) . ' . . : ;
;O . . n.uru LI RN L e Ny PO I L __Hn = i a3 b s I et B e a1 o ey Ta . - . il — R : ___n.,_L A e G ' T, ) L, o ﬁ..__.
ﬂ.. e—{ = =P, i o WS S gy .oy o - - ﬁm.x : PoT™ e i > e IR i S ey HU . g =t e el i . s CO TR e o i N o PN emd Pt e . - e
1™ H..I.._.l] ____1: 1 - o “u.l .-“_ . N | = §  me= I.-__. . a.‘.”_ ﬂ”__ . .“.,.J_-_ m-” I...TI.QJ... ____.|l._.u __..1" ol ko * H.ltrm l.._r“.l.. ..__n..,. . .__1.. } .\n- _~ ll_....-....—_.h an ._..I.m u l.l...l. M, EEA q.l._l.- _.-la. ..." - = ol .__”L. 1_l.|.l.|.; I _,.rr...-..._ ey | s .l .___.u-.._...r."._ oo .ﬂl“-l.-d i nu...]_“_.__ ; p— ]
—..I._.l -F._“h ™ .o |-|H ...I-.IL - - i .1r1|dl.l-._ S 1 . i .T i n =¥ far - .;l.u..ﬂ... L Iul .._.l._L * z - . L 1£ . o _..un ] aar ol e r.uli.._. ~ " T..Hl..“ L pom i ) 1.. b |H1 ) Tlr . I “I n.lu.‘!... L - I "ll.‘“. -HH.II .
il f Y I .__I..- .H.Il. l.__.ﬂL : F — [ = ._.I.._-...u ..r..l-. u R i Ll 1, . ., - Tu.l.-. 1.'.-... | M t—w E - s 5 e— L _ = - -t .-. o -... . N . . .l_ - i | h“mufia RET o - - Ll - __rnl.. [
= . e O, S ' i i il § - F v , LA L e TR H - P | s A.uu..__ =T e e L W STy mfe=r o Rl e 1 = —_— prosciend Pk S sl 1 o : _..,..l. e o . P il :
I-wu.q.-.J. w._.-._._||.]u |- ___._."-..m _..-..n. ) il . .“.l..rl-.__.“ o 1 =T w, F ......__.1n ' 1.HL. --. Py | Qs ety __...._.||._ . .u:...?..m 1-..:.].. ...-nh....ri_n_.. i .._..I..L. R _n...u_-.|m ' ..J o - - ¥ = e P . Lall N ’ ' o e lln.ﬂ...h.... ...rP..h. T l. &11.-__ —.r....l =rmes et ”~< .-!.:-.. H|| -t I.1 w.-.u-_ ._,_._.;| A_.._..ul..__.u n_.l-....._”
F e s ) ¥ I r_r. i - 1 - r ﬂ_l.u o A . . [ u .ﬁ_l ! 2 - . . p————t Fl L r L . . o Lo : . o 3 o= - e T-I-l.m wy -
. _—— - .‘.-._I..m . - - - — ] . =) d - - - —-— [ 1 ] gl . - . . N B o v J.lllll. . ! . -oo.l‘t L i i .
) .“ _.fr Eoy L4 ”lL = 1 e —_r.lu‘—“ > —.?l.l... r .ﬁ ...._..4 ..im_ .__...‘..l-... i ”.“._.._.IL _I L T L] u_-..rri - ﬂ... -|.~ . + n.._.__. __...L nuh‘.-.l - ¥ -t s [ rd -.lﬂi.-lﬁ, .~ ﬂl.-t - —l ._UL [ ”_..-Il . vlnlll. lln..l-‘. __.l_1f..
T T e L . SO -ut SR A S £ = Gp—, 42 i i e S S S W Rl i e B D o o, o o el e TR NI e LT e e s bt w o D e e A AP g
- ! — -, T R o - - il = a - Fy A e —~ T et T P T - = s L S A e N b = iy P, e I TP t = - e .
T RS T e e 2 « et G et el ) - e I b T e T ARG B R S A ek i e e reepemt 3 N O e S D e B N el v

.
5
U
S
30 -
5
)

LD | .- o

3
4
:
§
5

80

o

LK

e takes

T

ot

2

wl relay

—_

-

1.

Q)

Dk
L

femmned

i

it L

L

)

i};l:'

£

is fall
t No. 1 1s closed. through low

A

i)

Ly #

Mhen
-erreul

Ok

1

-



on

1.0

25

= 8
deenergized, dropping contact ,;;J] ate 108
fwamc-t contacts 113, 114, A momentary cir-

cmt 19
lows: -

Corcuit Vo, ,—Cirveuit No. 1 to Dmdme
nost 138, L,enduetm 139 te binding post 1M
conductor 14 5, winding of motor .Bj conduc-
tor 148, centeet SPring 64 of the Janietly SWleCh_:

f-ente,ci: element 65, contact spring 647
ductor 147 contact l"iu 0% the 1e1e‘i?
plate 108, contact 1i4, conductor

hinding eest 143 in conductor 131,
thenee by circuit MNo. 1 to the battery.
Valve D is moved to its open position and
the circuit just f?esc,mbed 18 broken at 64,
64* by movement of the limit switch. '
When the car is to be eeeup1ed
temperature thermostat 1 1s put in control
ot the heating svstem.
accomplished miometlﬂall v ﬂn‘eue*h pres-
sure in the signal line of the train. - As soon
as a train 1s made up and the cars comweeted
with the locomotive the signal fr
tions are coupled and a
line.

contact
142 *o
andc

a1p 1et nto the elﬁ*nel

thermostat .. The latter, it will be assumed,

30

i
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50

60 D

60

Tunctions to maintain the car temperature e,a,

70° Fahrenheit. Air pressure from the sig-
nal line passes throug h nipe 72 to cylinder 69

of the selector switch and mo V6s p"sten 73
to the left bringing contact springs 96, 97
The selector
SWltCh 15 arranged in. circuit with the high
temperature thermostat L.

Let it be assumed now uha,t the hwh tem-—'-

qeamst the eenteet ring 81,

perature thermostat is in control and the car
temperature below 70°. The arc member
125% of high temperature thermostat 1. will
be in contact wwlﬁ contact pemt 126> and

selector switch springs 96, 97 in contact with

contact ring 81. Valve D will be open and
the radiator recelving steam. The electric

cireuit through the hlf‘h temperetnre ther-.

mostat will be as follows:

Carcuit No. 5§ —Cireuit Ne 1 ag: befere

meed to binding post 148, then conductor

149, high Lemeemtu:ﬂ thermostat L, conduc-

{or 150 eontact sm'mo 96 of eelector switch

M, conmct rme 81 eentqct snring 97, con-

ductor 151, to bmdmo DNOSL 152 in een-ﬂueter
1, thence by circuit No. 1 to battery.

VVhen this cn:*cmt 1s broken at 1252, 126"*

which oceurs 1t the car temperature 'f*eeehee‘

elay J

70°, current will T o shunted Lhrelwh

as deseribed 1n conneetwn with the low tem- |
'Deratu re eontml the current flowing throuﬁh .
the relay circuit described, na mely circuit

No. 2. Asa result there will be a momentary

circuit established through motor ¥ to close
valve D, namely, circuit. No. 8.

When the temmerature ecrem' falls te a
point below 70° the high temperature ther-

mostat will elese its 011"(:111'*‘ and a momemary-

closed Lhmuﬂﬂ the me‘i‘er i, as fol-

1250

point 126

. COii-

stat
- not mterfered wﬁm b} the low temeerebure

he high

This is 13?“U1emblv

ain line sec-
This eireumstfmce 18 taken edmntaﬂe-

ot 1 order tc. eutomatlmil‘“’ shift the conty 01'
of the heating system Frem ﬂmrmesmt X to

hefore the

proviced with the 1

pleted

1ts hold: ing

~sure 1 the signal Iine

1,440,701

-elff'cmt mll be estabhshed ihrouﬂh the valve

cpening motor ¥, namely, circuit No. 4.
-_ Ahhouﬂh during the eontml by the low

Lemwem ure thermostet K the aTC member-
high te mpereture thermostat L 7
ith contact

o1 the
Was 1 Con g_fn_,t necessarily,
the high - uempemtﬂ‘*o thermo-
stat was disabled because its circuit was

opened fzt 96, 97 of th selector switch.
jsf"*?'ﬂeﬂ the t@lﬂp&l"aﬂll“e of

perature thermoscat
e‘erltd'l 5o that the high temperature thermo-
is in control, ifs intended runctioning 18

cthermostat, the circult threuﬂh which is nec-
eesayﬂv b]f'Ol an at-195, 126. TIf the selector
switeh be Dwt under

ture the rr_s:_r_esteﬁtsdj but this will not do any
When the ¢z I'Cljllt through the low
temeer ture thermostat 1 breken at 50° the
circuit through the high temperature ther-

harm.

mostat will remain c]eeed.. and valve D open
until 70° ie reached. |

It may hanpen that the car will bhe bn fﬂMhi
0 o St‘ltl()ﬂ and there etend for some time
locomotive is .attached to the
rain, In such case it mav he desivable o
bring the car temperature up tothe ¢ Lempe:‘e—
ture ot ocenpancy without waiting for the
attachment of the locomotive and he conse-
ﬁuem "}ECUIH“tI{" actuation of selector switeh
TOI‘ this reason th_e selector switch 1s
ccking deviee 91 which,
when fheﬁ*ﬂ*wfd ﬁ*ﬁm t}we switch men 1%e1

,LLL.

79. allows spring 86 to force the switch mem-

her to a, ‘*"roemee T””l”h will bri ng contact
e’)ru*iee 07 soainst the cmph’wt ring 82,

| the car is abo**e
50° and the circuit through the high tem
closed at the se_leetez‘-

‘*i)l“eseure while the car
uemperature 18 3610W 50° circuifs will be
closed through both high and low tempera-

=1
s

50
)

90

95
100

105

thus. ele mﬂ ‘rhenmﬂ temmerature thermo-
stab cireuit st the selector swite] b. When
this 18 done the hioh temperal ture hermo-

stat i will he m *“O.thT 01 iLO 3:;ﬂﬁe 1-]1,\ to1..
1)*’-‘1?*’“111{% to 70° malneain it at
point. As soon, however, 1z aiv

:fmf‘

Tiom the

train signal line enters th e};r]findem which.

1S W]‘len the lnocomotive is attached to the
train, i
the other extreme position 1n svhich the high
temperature thermosta? cireuit
through the selector switeh
The 1oehmﬁ dPTTl{J 91
1”*“31tw“=“' 53] Je‘*duL s to ston the
switch e:fm,fyr at nentral When DIESSUTe
from the sionsl Hine is mt oit. By this ar-
rangement d1e high temperature thermostat
can be put control oy manual operation
ot the selector gwiteh bwt AS so0n 88
18 Te- ee‘t{mheher@ the
e thermostat denends

w111 ha

‘ at 96, 81,
9;

_EJ
L

continved sontrol o

U]}OI] the eueueece oT the. .gnel line rﬂes-'

ST - -
Ehe eenﬁmi apparatus above deecrlbed,‘lt

will be observed, involves the employment

4 Fhat
..- Ld_ ._.-1._;

the switeh member will be moved to

GO~

il {71*01“- into

Dres- -

110

115

120

125

130
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1t dlgmles the entire apn f-~ _ _
' Valve D 1s provide:! .':h_ 4 lrandie 3% so
that the valve may. De muan mlw opengd and
~cloged in case the sutemaiic conl s 'z'zppfr—
Crabus geis out of }‘s_:h_ U;e the anto-
- matic contiol apps 1*::1‘15';?'"‘%"' Fpuar_wc 1m k-
templ o my uu,mi;ﬁf operaie vaive 1.} N~
¢ffective becaunse of the o asociation ‘ the
- ligwit switeh H with the valve movements.
.__E:"';:r _example, 3F the }_‘ "’ﬁ'ff‘*? are in h‘m G-
Cicnt shown m Fig, 1 ¢ i the valve is closed
manaally, civcuit -Wu i :_h?u-}x_ﬁ-:zat 04, 65,

20"
" :ze;Li*y:, the valve to 16

'-;ﬁlyi‘éihe electric control a; ;1 aratus may-be
putl out of oper ‘lt’f(}ﬂ by opening the gwiteh
N. in which case hi:;-.mh@ D may be oper-
ated by i 1 the same = he four
- L]Jue JV J.-iil( .LU- cLl.,JJ J.J;'j :-L-LL’}/ w,|- Lf}LLv _Cti]“
way valve In the ovdinary vapor car heat-

15 ramaulﬂ becanse of
o Thﬂ wteam handled py the valve.

40

- In }5‘151 6 I have shown «
_ o

45

~ment for thermostats of the mereurial ty e
V] mhi se their resu ective civenits On TISe
of mel ature to onien younte,  Hs ;vept for
the wiring and a ceriain change, to be de-
Seribﬂ” in the contacts of the switeh mem-
ber of the selector switch, the M;v %uv-‘f:
the came as that shown in mu praceding G-
ures and 1n Mg, § the SQINe reis srence ni-

L

it

the vasie of
1S

'-Jiw system 1s operated.

current requived ﬁf:
‘momentary cur: Etl‘L

1,440,701

Of {:Um 1, E}Te"tﬂf‘ i3 cuitf:*- -‘-f‘l;=
maldly ciesed civentbs, In orde

!,..._.

“iﬂ

A A e

ne . stes 1 in the fvain.
breaker 7 is proviaed wl
steam line pressure. an

43 1,
exaimple, in conductor. ”E’E"i J[-E‘f_‘t::;?s 3 ."ﬂ.;*a.'-'}z

"T
I.F' o
"'jﬁ b
b
e
O
- I"—-*"_"" r *
T
o
e’ _
—-nl e =
..-i'

64, energizing motor E which immediately
‘"ren position.
o

Efitis cdesired toc 0;*1* ol the

ity

- ey
_hx.l 41_ EL

08 amperes , Oh h :
1810 operation.

moving valv u-_i) 15 8
. \TO current is used tor

n either pogitlon
the wa i

A

relatively S*’;‘"‘-iiﬂ
f‘:.(‘_- .

mated at about

for the time the sy The

holding the wvalve 1 _
FUTE 0_

1 h i T}US

LN §
US‘“‘f[' ‘”L EJLJLE O

-' T*pu umy be
the a:hfwnmﬂm g I and L.
ﬁffi g a4 1“*‘*";11:.—

. ;
1t 0 :1113? suitable !

5‘

merals and 1ettub used in connection with

- the prececing figures are emploved for des-

o1 S
ot

60

make (r.:nﬁwt with o
“the $ube.

'_memaer 9
Prov

1onatinge corresponding parts of the appa-
atus. In the mmm ement ghown in K 1o
(';, m" 15 4 INercurit ﬂl&"il‘i}{mb&b.} the ‘”11* -
cury columm 153 of which is uads nwﬁ
JG'&WE} }4
1!};'- 1‘(”1!)1””*

ahrenhmt T 18 o

'}

F {}llhith E._/ - I11..'l.

H'EI‘ID., -‘51{ {.;}

_J
1oH ay _:-_1

ture, for example, 50° I

_11101‘ temperature thermostat of nmvw COTLL-

struction but with the contact pomb 156,
with which its mercury columa 157 is ad&pm
ed to contact, at a higher level. 'The switch
of the selector %W" teh M7 1S
ded w Lth a single ummr:‘n ring 158 ap-

159,
tact ving 158 when . Lhw@ is 10 air pres-
‘That is to say, when
the low temy el;hm thermostat 1s in control
£ the cirveuit is - closed by the selector switch
' 'mm enc of being: opert a8 in the other form
selector switch break-
renit wien the signal line 1s.un-
pressure so as to place the high t Lempu: a-
Fw 6. shows.the aﬁL}de‘MUS 1T the p051t10p o
| wm:h the paris assume. when the tempera- -

urrent. .L..t &u n lfl}t;-.a:.ﬁS ﬂ% Eﬁ.p};u
&Y

“along a cirenit as follows :

5 mem manu-  ductor 163

- arma mre 108

uecﬂ eﬂ“u-'
VOrRgT
post
contact *mth the melcmy column, contact.

,-conductor 168, brush: 96 contaet

3 }om?{, |
100 »

his

-hmsh 672

ranged. between two. 111811]‘1131110 b@dtes 159,
T]‘he brushes 96, D(-_‘,E;h 011 {,011-

1!’"]

SUYe 1n a.h@ 10 nal ine.

" the appa the s
1g this el
'"'Iru
ure thermostat. 'iﬂ{a:um&l

E?._, 15., Il L"'_r._-.

ture is.below 50°. Fahrenheit and there is no

air piessure in the signal line (yard tem-

The Iéldl&iﬂl 18 recelving steam.

pufmm e).
fiowing thlouﬂh Ielav -J

The O zmm 1.

Circuit No. ¢ —Battery
member 128, of - switch \T ‘conductor 161
registance P, conductor: 162, relay o, con-

ductor 164 to the battery. -
Phe relay f)emﬂ enefmzed has rmsed 1ts

115, 116.

154 the circuit is closed (the low tempera-
ture thermostat circuit) which deenercrlzes

'me re ]ay J. This circuit is as follows:

Civouit No. 7. —Circuit No. 6 to ]:311:1c11i1<T
165, conductor 166 conductor 167 in

154
ring 158, ‘brush 97 (oi._the .select_or switch

. ‘VI’} _condur;im 169, conductor 163, switch
- arm 132 and conductor 164 to battery.
~ The relay armature falls to the lower con-

tacts 113, 114, and a circuit is closed, momen-

tarily, thmuﬂfh the motor K Operatmw V&lVE
1), which cirenit is as follows:

( ‘wreuit No. 8-—Circuit No. 6 to bmdmﬂ.

post 170, conductor 171, conductor 172 m(:a{.-cr
7, cn::mduc’ror 173, brush 67, contact 68 and
(of the limit sw1tch H) conduc-
tor 174 contact 113, armature 108 of the

relay, contact 114, conductor 175, conductor

163, switch nien’aber 1‘32 and conductor 164‘

to the battery.
~This circuit 1s- broken by the hmlt switch

Q conductor 160 |

3, membper 132 of switch N con-

agamﬁ‘*‘t the upper contaLtS'--..
| ,;_”ELS soon as the mefcury column 153 of low _

~ temperature thermostat- X’ reaches contact
Nilm the electrieal conticl sy stem is "-‘m-_
-pi{wem as conternplated, the consumption of
eurrent 13

69

70

80' o

85

_95_ ;

105

110

115

H. as soon as valve D has been Opemted to

shut. off inflow of steam to the radiator.

If - temperature falls below 50° the low

+ temperature thermostat circuit (circuit No.
7) 1s broken and Telaﬂy J energized to raise its

~armature, current flowing to thﬂ 1'@1:1"«'.? {ﬂonw

cirenit No. 6, a momentary circuit 1S now
closed thr OLwh motor' E Wthh 1s as follows:
ireuit -8 to binding

'pc}st 176, conductor 1!{ mofm 1, conduetor.
178, bI‘HSh 64, contact 65 and brush 642

the limit SW1tch) Conductor 179, contact 115,

(of

120

125

armature 108 of the rela,y, contact 116, eon-— .



ductors 175, 163, switch arm 132 a:n_d conduc-

~tor 164 to the battery

o

10

- The motor I now reopens valve D, the cir-
cuit through E being broken at 64 - 64°
through operation of the limit switch.
Assuming now that the selector switch M’
has been moved, either manually or by air
pressure from the air signal line through
pipe. 72 to bring brushes 96 97 in contact
with the insulation 159, for the purpose oz
putting the high temperature thermostat

in control of the gystem, a,nd assuming tur-

~ther that the temperature of the car is. be-

20

tween 50° Fahrenheit and 70° Fahrenheit.
the radiating coils will be receiving steam
and the armature relay J raised.

tions is the same as thau fles,embed as cir-
cuit No. 6 . -

As'soon as the mercury column 157 of the
high temperature thermostat reaches 1ts con-
tact point 156 a circuit will be closed (high
temperature thermostat circuit)
mg the relay, this circuit being as follows

Circuit No. 10.—Cireuit No. 7 to binding

' posb 180, conductor 181, which is in contact

with the mercury column 157, contact point

30

39

40 .

!
ch

GO0

medium and a radiator,

156, conductor 182, conductors 169, 163,
SWltCh member 132 and conductor 164 to ba,t-
tery. | f

The relay Now drops its armature to con-
tacts 113, 114, and a momentary circuit is
esta ablished. thrmwh the motor F heretotore
described as circuit No. 8.

‘When the temperature falls to break the .

high temperature thermostat circuit at the
thermostat I/ motor 1 is energized by a cur-

rent flowing over the ClI'Cl]lt descrlbed as

circuit No. 9

1 claim: -

1. In a car neatmg system., the combma-
tion with a sonrce of supply of heating
o*feh(:t:a::eallv AC-
tuated apparatus for eontrolhnﬁ the cireu-
lation of the heafineg medium through the
raciator having a lzor*ma,ﬂy closed cireuit
and comprising & curcult breaker for gov-
erning the operation of said a Ppar%us and

means mdepundent of said circuit breaker

whereby the electric current of the contml-
ling awpqmtus 1s shut off 1n the absence oz
heating medium 1n said source of supply.

9. In a car heating system, the combina-
tion with a source of supply of steam and
a radiator, of electrically actuated appara-
tus havmo' a circuit adapted to be closed
when the heatmﬂ system 1s not . oremtmn
for controliing " the circulation of steam
through the radiator comp}i‘lsmﬂ two cireuit
breahers a thermostat for operating one
of said circuit breakers, and means gov-
erned by the pressure of steam 1n sald
source of c*upply for operating the other
circuit breaker.- -

The clr-
cuit through the relay under these condi-

deenergiz-

'“i:111'01_1g11 the radiator,

1,440,701

in a car heating system, the combina-
tlon with a steam train pipe and a radiator,
of an elecirically actuated apparatus for
controlling the circuhtioﬁ of steam througn
the

cuit and comprising a governing circuit

breaker, and pressure e actuated means which
nermite a dow of electric current through
said COﬂhGHlHﬁ

is steam pressure in the train pipe.

4. in ou car h(,.;t,tmﬂ* sveten, the COMDIIE-
tlon with a source of supply of heating
medium aiud a radiator. ¢f means tor con-
trolling the civeuiation of heating medium
throngh the radiator comprising a valve
member. electric motors for moving ihe

valve member in o} QU”; e directions, a Bt nut
switch operated by the movements of ¢
valve member which breaks the cireuit
through each motor as soon as smh_motor

has cemplﬂted the movement ot the walve,

LL] hL

thermostatic means in the car which Q0V-
ELI‘{Z be--_

erns the energlzing of said motors,
lecting means whereby

means may be made to

the thermostatic

mosphere at either one of two d1ﬁfercnt tem-
pe“‘ltures |
). In o var hehtmg sysfen , the combina-

tion with a source of supply of heating
medivm and a radiator, of a valve to con-
trol the circulation of medium *hlouﬂu the
radiator, electrically operated means has ng
fwo circuits & dapted to be closed alt ernqtmv
to move the valve first in one direction 2N
then in the other, a relay to close one of said
circuits and open the cother in alternation,

and a cireult breahmg thermostat to con-

trol the energization of said relay.

6. In a car heating systein, the compina-
tion with a source of supply of heating
medium- and a radiator, of a valve to con-
trol the circulation of medium through the
racdiator, electrically opera ted means hav-
g twe circuits adapted to be closed alter-
nately to move the valve first 1n one divec-
tion and then 1n the other, a relav to close
one of said circuits and open the other in
alternation, and a cireuit bI‘%‘lLiI‘W thermo-
stat to control the energization of said ve-
lay, the relay circuit belno 1in parallel with
the ther moc,mt civeuit and the current re-
quirement of the relay such that 1t is en-
ergized only when the thermostat ciremt is
Dlﬂken | '

7. Iiv o car heating system, the
tion with a steam train pipe and
tor, of a valve

COINDING -
car racia-

one to open the valve and the other to clo::e
the same, a relay having a switch membe:

which opens and’ closes in alternation the

circuits through said electric motors, and

p paratus only when there

6o

radiator ha ving a normally closed Cir-

70

-]
L

50

35

maintain the car at-

90

95

100
105
110

119

120
to. control the. civeulation
-two electric motors,

125

a thermostat to govern the energization and

deenergization of said relay.



' tion W
ofa valve for C{mtmdm@" tize mmu}amm Ot

i

A j e
G

1,440,701

& In a car heating system, the combina-
ith a steam train pive and a afhaﬁ;or

steam through the radis ‘i,ui a low tempera-

ture circuit me%huw thex muut@t i me car,
s 1ts circuit awith o rise of the i

-u.h

close
semperature above a_ certal 3y pou’l‘*ﬁ A

F

--hi;g;:, temperature cireuit me:‘*i{mg.meumw

10

Cirnh

v

’_l-rr-ri-. .-.
-

- poi: i a prm&:me actuated zelector switch
- Lemperature thermo-
- stat, a palr of electric motors for moving
the wvalve in- opposite direct: 0%.}' a. hmit

5 switeh operated by said valve for reaking

stat in L’lﬂ car Whlch closes 1ts eircult

« rise of the car temperature to = awhev

with me high

'a,ahfz_ ‘motor cireuits at the wmpjm on of the

__im.i closing said motor circmibs
tion, the thmm(}s’tat circuits and relay cir-
Ccuit being in })&1&11&1,-_ and - dlﬂ curreng

valve ynovern mrts;ﬂ, {mn
iL i}}t > el -

e

'-'_'_ﬂmz*ement of the I‘ehy’ such that it is not

o @=ah4:l1 of

N
o

30

posite chlu?ctn::n}tisﬁ a limit
_gmd valve for br eakmﬂ the motor eucmtu at

the Cf‘*mp]etion 0ot _the valve movements, a

relay Tor open:

25 tion with o steam train plp
— of a valve for controlling the cir culation of
- steam throush the radi ﬂtmﬁ a low tempera-
S 'j;;'-j--'ijulu:“; cirenit }ma]iﬂm;
- which closes its
persture
 perature cirenit r)rmkmﬂ thermostat in the
~ear whiceh
Lemue ature vises to a ]

and relay cirenit b 31N Y in paralle 1

_. is not

2 G atul while current is flowing EHEGUWP
“the thermostat cireuits,

9. In 4 car hemmﬂ, SVS ‘Lerﬁ.} d’le combina-
and a racastor,

Hel"moab vt oin the car,
cire Jwt when- the car tem-
e rises 16 a ceriain point, 2 hlﬂi}h tem-
1ts u:s ml* when the
:U’Q@J Uﬂlﬂt L, pI’GSH
sure actuated selector s Tiukh m ol 1(,111*L with

closes.

- ?th{., high tempemtum thermostat, a pam of

LCEI‘F“ motors for moving d’ne vaive 1 op
-E':)*-‘i""l'{i()ﬂ Ot)@];

no and closing said motmt clr-
thermostat cirvceuits
and the
current requirement of the relay such that it

CUItE 1N 1t&1*11mmn the

pressure actuated. cirenit breaker m

~electrically operated mechanisms which is

| 50 :

subject to pressure i said steam irain pi p‘.._,..

and- vh:rcll breakq its current in the ﬁbSu nee

.'S'.Gf steam in said train pipe.

. 7110 n wuh a steam tmm nive and car
| i) valve 1o c'(mtml the (Jll(‘lﬂ‘itlﬁﬂ'

55

tor, of -
“ ﬂﬂ?f" wh
one to open the valve and the other to How‘»

0. In a car heating svstem the uombm
radia-

]"w‘ radiator. two electric motors.

~ the same, a relay having a switch member

60

which ovens and ¢los §es, 1n .:;thernatlon the

cireuits through said electmc motors, a "i:)a,u

of circult bl"“al*lllf? thermostats, ;n:unctlonmo

at different tempemtures anc comprising, 1n

each case, 2 mercury column and a contact

”fi-p_orl.n_t,_g 1d thermostats bemﬂ ad apted “‘fo CON-

“thermostats shail | i’JO 1. (*f:‘snwol of the svs

LLLL'

i
cuit ar ﬁm"rﬂd in a closed s

o -tE:,s': |

2 relay foi opening

in parallel w ith

Car

Lb?,

mu.uateﬂ while current is flowing
through either of the thermostat circuits,
-c:.rﬂ‘:!. a
cne of the common leads of the a,;m"esmrl mg &

the operation of said valve C{)mprl%:mo a palr

changes ot pressure
in the circuit of the low i,empemture ther-.

trol the en&rgimt'm of the relay, .-.ufld 2 se-
sctor switch for determining which of said

temn.

with the rvadiator,

il. in - combimation

coriree ot 5‘&5}.})1}'117 of heating medium and con-

'01 valve of g railwav car lﬂa&fmﬂ system.
Ccireuit bi eaking thermostat in ﬂ’m car, an

| (‘]#’JCWICELH’V actuamﬂ motor rtor @Ueratln-ﬂ"ﬁ ne °.

control valve, the civeuit of w mch mot{}
m p”m el with the *h{aﬂ moci{w cireuit, a ve-
lav for opening and closing the
hum; from the
“] Hm{}hf‘“ﬁ ey
]“W’ 081114; ‘511(3?1 u’iilf&
only *vhe
and mwm for waﬂ@:mﬂ the
the end of the v
12, In combing

motor
alve movement.

brealnng chezmo gtat in. Lhe car, an
etmcﬁﬂv actu mm moior for 9 mtmm tho
C@ﬂbi@

cnly when the thermostat circuit is | broken,
and means operated by the valve for brealk-
the motor circuit at the end of the “ﬁraive
Mo vemenﬁ

1.

.
111{¢

1ng a vaive and mechanism for controlling
th-:}, operation ot
civcuit breaking thermostats one of Wh](‘}?
Ci0Ses 1&;5 clr cuit at a higher tem?t)e} ature than
the other, 2 relay in parallel with snid ther-

moqt:af% thﬂ current requirement of thh

s snch that it 18 ene wued only when the Clit-
u;uf's {)f sn1d tllerm()smtsa are open, and 2,

pressure in the air train pipe.

14. 11 eombrwtmn with the stea m and air
a raciator hav-

) mﬂwm*-cm
valve &pd mechanism for 'ﬂon‘*‘*ﬂoﬂinﬂ

train pipes of e

of electric motors Tor opening and clesmg;

~the valve re mecfﬂ’ely a ;r'ela,v to direct the

current to one or of her of said motors. two
civenlt breaking thermostats one of Whlch

closes its circuit at a higher temperature
m parallel

than the other, said relay being
with said thermostats and its {*urrent re-
quir ement such that it is energized Glﬂ““’

?tl- h ol L

n the civeuits of said ther H’lf}smt? are
open,
in said air train pipe

moc;bat

EDWARD A. RUSSELL. .

10t0r CIY-

tion with a radiator, sour cp,
of supply of ‘hesting medmm a1l control
valve o1 a 1’“&11"?}""’3"‘? car heating system, »
4 Tenit

| valve, the circuit of which motor is
the thermostat clrcmt 2, 1e-
lay for .'Qpe‘liﬁﬂand closing the motor cir- .
it arvranged i o closed ‘shunt from the - |
Lhel mostat cwcmt the current reguirement Y0
o1 the relay bﬂmﬂ such tha,t it 1s energized

In c&mbm fion with the steam and :a.i;.z: |
train pipes oj: & railway car, a radiator hav-

said valve comprising twe
100

_.}ﬂ;ﬁ .

N

Ut

1iit, the m“mm"rﬂcpu ement
it 15 energized
the thermostat circuit is. umi{en'
clrenit at
R

A
o ¥

95

o 105
‘cireuit breaker “ﬂtumed d‘mmmh change of

110

tls -

120 .
and a circuld breaker actuated thr (}uﬁh | |
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