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Airplication fied July 33 l}{}l fielleyed 

To it.fi lit,072, it 7; ?ity (iii.68; 7. 
Be it known that , a Li. 

cago, in the coul) is of Co 
nois, have invented new find Useful in 
ments in Relays, (Case No. 47,) of whi 
following is a specification. 
My invention relates to in provemenis i. 

electronagnetic devices generally, but 
partieriilarly to those devices that, Fire 3 dia: 
ed to he mounted in lanks, 'o'V3, or set 
when installed for actual Ise. in ; (iiie : 
trical installatio is the number of suici de 
vices used is very great, and it is therefore 
required to crowd then into as Slal a space 
as possible. For example, in telephole-ex 
changes these 'elays, which frequentiy inun 

is, are ofte: iocated in ti, 
Suitable racks are pio 

vided for their aid upon which they are 
mounted side by side in rows aid bainks. 
has been usual heretofore to crustruct aid 
assemble such devices separately and tie to 
oither inouilt then one by one upon their 

separate room where 

supporting-lacks or to secure then, together 
in rows of a snail number, which rows a 
then not inted upon the Supporting-racks. 
in either case, however, a large amount of 
labor aid expanse is involved in thus sepa 
rately making aid asseiniling the devices 
and in mounting then upon their support 
ing-racks, Vioreover, it is often necessary or 
desirable to inclose the said devices in se 
rate sheet-ire 1 shells or covers to prevent, in 
dictive effects {:tween the in, and ti: ese re 
quire further lili or to make and hourt, in place. 

40 

5. 

with this separate taking, assemblin 
ering, and mounting of the devic, 
requires time, patience, labor, ind expense, 
aid to mail fa?ture the inclosing shells or 
casings of a series of the magne is or Felays in 
a single integral piece, which piece is adapted 
to form one pole for each magii et and as a 
support for all the working parks ind to be 
mounted directly upon the fiew (rk of the 
Supporting-rack, whereby the in all facture 
of the hiero is separate pie'es and tie as 
sembling of the separate cic vices, as well as 
their separate notating, is dissein':ed with. 

g, civ 
which 

it; 
Other objects are the presisi. . . an effi . . . . 

3pecific:tion pi Jetters: alient. 

fication, in which the same refere)ce chara. 

; : a lilaeneni, ii) which 
it is one object of y in yeation to dispense 

are Ji Yi-g r. CFF.C. 

Patened Aug. 2, 1906 
September 28904, Seria; No. 225,976, 

:::icii, i.Iti (it "it bie device of the 
leti tina, sist c(ins it, few 

its and be cres indingly 
- {} }}; ini facture : it install. 

ille accomplishment of these objects 
and such aihei's as hay he'eil: 
the investion consists in the love parts and 
coniina Éies of parts he'ei & fier 
and particularly pointed out it the appended 
claims, reference eig had to the accompa 

art of this speci inying drawings, fortning a 
ters d site like parts thro 
erai figures, and in which 

iFigure i is a plan view of a series 
relays embodying tie is ention. 
froii &ieva, tigi) of the Sane, Fig. 3 
tional view take through the 
to the relays. Fig. 4 is a perspec 
an armaire of : reiay. 

the figures the letter ( indicates a bar 
which is preferably inade of magletic haie 
rial, stic:) is iro, aid is provided with a nun 
er of transverse holes or bores a, in which 

the Jagiet-coils l are adapted to be placed. 
re or opening is provided with a core 

ighout the sev 

e 

. 

RE: i) {} 
c, also of thagiletic laterial, which may be 
secured to the bottom or rear wall a” of the 
hole or opening hy heins of a screw d. The 
coil is is of the usual construction and includes 
the paper {}r other covering c" between the 
coil proper, and the core, as well as between 
the coil and the inder wall of the hole or bore 

tilating eiti pieces "are also pro 
"ided for the coil. The rear wall a’ of the 
bar q is pravitied with a pertures a' in verti 

insulating-bushings e 
are, located and which prevent wires f from 
contacting with the shei, These wires form 
the stationary terminals of the lagnet-coils, 
to which the ends of the coils are adapted to 
je secred, as by Wrapping about the same 
and soldering thereto. T f ex These terminals. 
tend into the rear end washer b° of the coil, to 
be thereby supported. 

pcil the upper face if the har a and 
above each inag) et a set of springs is mount 
ed, which comprises an upper and lower 
spring li and h" and an intermediate spring 
i", the former being insulated from bar a by 
in eans of an insulating-stip at its rear end 
and an insulating-stid it at its forward end. 

described, 

tei' appear 
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Sr., Go, the cores 
oil inted in the openings 
wn is considered pre 

har ; ray le listed for any series 
.vicii ( (); 2) ()t, they are to be 7 o 

i Iseki is relays they 
rei arrange in ent of serings 

springs thei'en. In order to 
ies of Ylag is in a rack, tie 

f : v (;iently fairlin;d integral 
{}i late ri, and a 'e provided 

of vinich they 
of the frame 
are supported, 
its and slap- So 

S S (), 
ned this 

a? t ( )e ince 
licity of tie 

l): " i as the in 

The head ' tyi 
the fict of 

is of the right si: 
responding aper: 

5 this held ill p 
formed in the spring 
vibrate betwee; ; ; e i vy () is: 
The feee aid of zine sprig 
rest poll the (nd of ties: 

ing-stid le. - 

ail it 

S 

7 5 

springs is 
1.5 G, while tie free 

ed to a vira is : 
is indi, SC, as () coli: 
At the .3's a 'ki eli 

ture ?' is 

angle is slighti 
An apertile 
the apex of ther 

25 secured in th{. 
project. A - - - - - 

ter stud and has as 
tion s”, adapted to is: 
ed portion of line pi 

3o the nut 8 in ally 
The aperture * 
allows the armature 
the rear end of the 
rt is located, so that is 

3 i{ion the sit strid 
'see end of spring h. 

the ends of its ki, 
thereby lift the saile 
the spring h and pres 

4c with the spring it. This tria: Eli 
from Fig. 3, pivots join the edge (i. 
bar (r. 8s it, it fortin) ind does inst 
tisual pintle o?' pivot 
is supplied it) the coil i. 

45 f, the imagi: eit: 'i'i is completeki 
the core c, rear wall (; , ;id the suri's: 
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feis are handil. 
ecured on the 

When 95 
t; y or Series (, devices 

ict's see: 'ed to the 
it is also be 

Sirii (tet; than is 

tly engag: slijne 
8 :) is ; (; ; it' 

hit tie i: 
in i ; 
her this 

O. wiich extes 
rating siri his is ten lesi'ibed 

tie tails of co 
: his :) inited, 

i{i}3, and I odifica 

sire it) secre by 
. series (if bores 

( for Ying the C 
coils, 
act 

7 as de 

it j ( : 
(ii)SS ; iias ret part of the bar or safe ( to the 

the magin{i, and is thence cof 
the arm ' of the in: 1 ure, 

So shortein the path and lifts the 3 in 
erate the springs. The whole {}f 
is attracted and at espe?i: 
and (sitive no "::) it is (, 
presence {}f such a copiet a 
for the magnetic lines previe) 
tik or other it) di 

coin Fising a 15 
g a hirality 
iaily oilt of 

-core within 
&ach imag 

tine several imagnets. nation viti: a net alliciar 
lores may be for ined in i: , ) r:lity i 3e; rite bores axially 

{{ { 
witi, it at 
:: i , i.r: 
inity in g : ')'s risis (fi: 
f": ; ; ; (; , (); is Sii h. vs.c. : 

g rescribeci. 

her, of a magnet-coil 
his cy, re); tras for the magnets, F2S 

hy is a finiture, said bar 
ind a slipporting 

a tigs engage, sub-. 

wantad, and the iai' lay 
60 form or cott figuration desired, that, st 

being preferred. It is also preferred inal ticiara of east-iro incio 
realm, or bore out the holes or bores a?, 
are first, cored (); it in the casting, if , 

65 will be apparent, that other nodes of 
Stani: 

fin a bar of magnetic 3 
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material having a plurality of holes therein 
opening out at One face thereof, of a core with 
in each said hole and secured to the bar, a 
magnet-coil on each core whereby the bar 
forms the magnetic shell of each magnet, ar 
matures for the magnets, and parts actuated 
by the armatures, and means for securing 
said bar to the supporting-frame, substan 
tially as described. 

5. The combination with a bar of magnetic 
material having cylindrical holes formed 
therein side by side and part way through the 
Same, of cores secured to the bottom wall of 
said holes, magneticoils on said cores, arma 
tures for the magnets, and parts actuated by 
the armatures, substantially as described. 

6. The combination with a bar of magnetic 
material having transverse holes formed 
therein, of magnet-cores in said holes, and 
coils on said cores, said barforming the inclos 
ing shells of the magnets, armatures for the 
magnets, and parts actuated by the arma 
tires, substantially as described. 

7. The combination with a bar of magnetic 
in, of magnet-coils in said holes or bores, an 
armature for ach, coil supported on the exte 
rior of said bar in front of the holes or bores, 
and parts actuated by the armature, substan 
tially as described. 

8. The combination with a bar of magnetic 
material having openings formed therein side 
by side, of cores located in said openings, 
magnet-coils on said cores and within the 
openings, armatures supported on the exte 
rior of said bar and in front of said openings, 
and parts actuated by the armatures, sub 
stantially as described. 

9. The combination with a bar of magnetic 
material having bores formed therein side by 
side, of magnet-coils located within the bores, 
a set of switch-contacts for each coil and 
mounted on said bar over each bore, and ar 
matures for said magnets adapted to actuate 
said switch - contacts, substantially as de 
scribed. 

10. The combination with a bar of mag 
netic material having a series of holes formed 

so 
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therein side by side, of magnet-coils located 
Within said holes, sets of contact-springs 
mounted on the face of said bar, in proximity 
to said holes, arnatures for said magnets se 
cured to the said bar and adapted to engage 
said springs to actuate them, substantially 
as described. 

11. The combination with a metallic bar 
having a row of holes therein, of a magnet 
coil and a core in each, hole, an armature for 
each hole pivoted upon the front part of said 
bar and having a portion extending across 
the edge of the bar in front of the hole and in 
position to be attracted by the coil and core, 
said armatures having a portion extending 
back over the bar, a set of switch-springs for 

65 each hole mounted upon the side of said bar 

material having holes or bores formed there 

the bottom of the holes, 3, 

aid extending forward into position to be ac 
tuated by said second portions of the arma 
tures, substantially as described. 

12. The combination with a plurality of 
magnet-coils arranged side by side in a row, 
the inclosing shells of said coils being cast in 
tegrally, of armatures for the magnets, and 
parts actuated by the at natures, substan 
tially as described. 

13. A cast-iron bar 'ectangular in cross 
section having holes formed therein of a 
depth of nearly the width of the same, cores 
Secured to the botton wais of said holes and 
terminating flush with the front, edge of the 
bar, magnet-coils on the cores, arnatures 
pivoted at, one corner of the bar and having 
a pari, extending across the holes in position 
to be attracted and another part extending 
back over the side of the bar, and switch. 
contacts actuated by said second part, sub 
stantially as described. 

i4. The coubination with a bar of mag 
netic material having a series of háles formed 
therein side by side, of cores located in and 
fastened to said bar at the bottom of said 
h9ies, a magnet-coil or each said core, arma 
tles pivoted on said bar in front of Said holes 
and a set of Switch-spirings mounted on said 
bar over each hole and in position to be actu 
ated by the corresponding armature, sub 
stantially as described. 

15. The combination with a bar of mag 
netic material having a series of transverse 
holes formed the rein side by sixie, of cores io 
cated in said holes and fastened to the bar at 

Yagnet-coil on 
each said core, an altimature for each coil son 
sisting of two arms ai, an angle to each other 
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poised at Said angle upon the corner of the 
bar and with one arm extending transversely 
across the edge of the bar in front of the mag 
net-coil and hole and the other extending 
back over the side of the bar, and a set of fiat 
superposed Switch-springs Secured to the bar 
and extending into proximity with the bar 
with their free ends adjacent the, said second 
arm of the armature and in position to be ac 
tuated thereby. 

16. a device of the class described, the 
combinition with a bar of magnetic material 
having a plurality of rows of transverse holes 
formed therein, of electromagnet-coils fitting 
within Said holes and in cased by the said bar, 
armatures provided for the row of holes adja 
cent one edge of the bar, and parts actuated 
by said ar natures, Substantially as described. 

In a device of the class described, the 
comibination witi a bar of magnetic material 
having a plurality of rows of transverse holes 
formed therein, of electronaghet-coils fitting 
within Said inoles and incased by the said bar, 
pivoted arnatures provided for the row of 
holes adjacent one edge of the bar, and switch 
springs mounted upon the side of the bar ad 
jacent Said holes and hi'i:g their free ends 

O 
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combination with a bar of imagletic natériad. 

it." 
8:27, 

extending into proximity with said aria.- : 
tures in position to be actuated thereby, sub 
stantially as desiriibed. l 

18. In a levice of the class described, the 
combination with a bar if magnetic material 
having a pitu'ality of rows of Syerse holes 
for illed therein, electromaguki-coils in said 
inoles, the row of holes a discent one side of the 
or being provided with a natures consisting 
of two arms bent, at all ingle to each other and 
poised at said angle upon the adjacent cornei'; 
of the bar and with one arm extending trans 
versely across in front of the hole aid coil and 
the other an extending back over the side of: 
the bar, a set of switch-springs 'secured to the said side of the bar with their free ends adja-. 
cent the said second airin and in position to 
be actuated, thereby, substantially as de 
scribed. X - 

19. In a device of the ciass described, the 
else holes having a plurality of rows of Fan 

therein, of electromagnetic dils in said holes, 
one of said rows of coilsfortning retardation. 
coils, aid the other roy of coils being pro 
vided with armatures; and pai'i's actuated by 
Saidarinatures, substaitially as described: 

20. The iconibination with a bar of imag, 

964. 

netic material having a plurality of rows of 
transverse holes therein, of magnets in said 
holes, one of said rows of magnets constitut 
ing impedance-coils and the other row of 
magnets being provided with armatures, and 
parts actuated by said armatures, substan tially as described. 
2 . In a device of the class described, the 

combination with a bar of magnetic material 

3d 
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having a plurality of rows of transverse holes 
formed therein, of electromagnet-coils in said holes, some of said magnets forming retarda 
tion-coils, and other of said magnets being. 
provided with arnatures pivoted at the adja 
cent edge of the bar and having. a part ex 
tending in front of said holes to be attracted 
by the coils therein and a part extending 
back over the side of the bar, and sets of 
switch-springs secured to the said side of the 
bar, and extending into proximity with said 
latter a nature parts and in position: to be actuated thereby, substantially as described. 

In witness whereof I hereuznto 'subscribe 
my naine in the presence of two witnesses. 

WLAM. W. DEAN, 
Witnesses: - 

iO3EkT LEWIS ANEES, 
Joshchi. C. BELDEN. 
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