2,659,317

J. L. BONANNO ETAL

.NOV.@ 1 7,1953 1 o

TOY LOCOMOTIVE

4 Sheets~Sheet 1

Fiied Oct. 15;-1949-':'

J&/

IIIII — - iy
- = il 1
f _

¥ |

f
mmx,m A 52/
i

3 -
74 ZZ4 7
L 2
o \M. LT _ _ “_ ; m: ‘:_ﬁ
75 2 g S e
_ _ = — S/ |
m ; :r 1y __ R

K4

INVENTORS

- Josery /. A

ONANNO
BEGER

AND

RICHARD £.

BY




- Nov. 17,1953 | sonanno era 2,659,317
| | TO¥ LOCOMOTIVE | | . |

- Filed Oct. 15, 1949 ._  4 SheetS—Shee£ 2
e g T ' — ;
Tl Eﬂ'gll\( 6 T Higjiv l"" ’, I s i ‘“_r! g6
—F— ' O\
20 ¢ — Bl
rr \ 738 @7 j =74 -
LEH O {52 NS 37 = f/ |

e

Tl 14 & Z{ry %7 {"-"--"'ﬁ..\w Ef*—;d_E:cL“E" 30 &7 7% =

65 YNl <3 45
68 2N gl "T}; N & 2z
. ! i r ¢ J R .
U \&s 2 757\ L 7
6’7 = . \ }{IF/JJH\ @*‘ r'l'.':':-_':.-.:: 1L - F 2 6
: ZR NNV 297 S N
] N -‘}‘\ /7 / =
jﬁ? iR \ }%:: "'} \/ ”Wﬂ: y//4 /&S
goid | (02 )) L \EN S A oLy 27\ \1n
Zj‘ lD" /5: \ E__—_‘_.'.. ‘ -t / : = W
Vi ! . M I
fj"Z g .-‘53 7 / \ 4—@? f,-’ JZ '[
7245 Al i - ~{. 7{{ . N 7z | g
;f’ N d' [-1 j 7 JZ II /

' p w | \\ —_—— - :....__.__._- &
__-: / ;/Cf J‘; \ \ 'fl ”7;'/”",;: R |
===y 2 W22 RS

u | )
: A75t4 356 vl
| I
. Y, 5 ) |
[1 ‘ 37 a' 14 = '
&% (237 36 M7 55/ | = % 57 55
;377 J —l____ ") NVENTORS
—~—
—— _ BY JOSEPH L.BONANNO
AN z7 35 AND RICHARD £. BEGER

ATTORNEY

v Bl 27 /fé -



, .. " Nov. 17,1953

.E f;_{;Fi1ed 0ptF 15’ 1949. ..  .

__-m

- J. L. BONANNO ETAL
~ TOY LOCOMOTIVE

300 gy

2,659,317

4 Sheets-Sheet

_ " .;l"
5

N

' ““if L

34—

o
3
[r— |

<21
74

s

A7,
<z

324,

o

AP

/35 55 327

3

il 10.43.
U

> Lkl

/ o, fff"
A ?7

N Vi
A

R B )

"""
-

’,
ra’ t .

Y

47 INVENTORS
- JOSEPH L. BONANNO
J;wa RICHARD £. BEGER

2 Y o

ATTORNEY

'
-



Nov. 17, 1953

Filed Oct. 15, 1949

Tlﬁ‘&' é.j—- /37
2/ /

J. L. BONANNO ET AL 2,659,317
TOY LOCOMOTIVE

e

4 Sheets-Sheet 4

N\

»
L X

N
[ L)
[/

l her—’
N\

- ey

—
’
—
—

I

i

AT rry,

III_|
N
\JRSEN
\

TR

R\

1L il
B 0 B . €A T :]

70\ 5715 (38 157 129 /5% 7p 757

2/ 44
55 :gg? | e -ﬁw, ﬁfh L . co
' 77 7
2 2o Do)
/" - j
N , B ras T | s
' | i /4 B 75
\ :'-!,1 i /;-;f \"1 |
Ry i. N : //7
il ol A T 121'15'
s e s g S 2 X N
| 73773 .
? S N L s ta7 !
750 '
fﬂ 44 /:525}56 & //
4 %Y —~ S04
—~ 7 758 '
~ .' - _ {.--u) . ‘. . r,_“‘.
%77 /‘f/ / :mﬁ _,//.7? T Q ‘xh N @ -T‘
7N B 10 | 'l
, AR :2 S /57 / D

K 1577 €7 7520 2

A 574 Ny I PV0E
W 757

.\'

/47

s

%Y ' INVENT
: Y ORS
T 1 ﬂl = 77 \‘711 /53 J{;s EPH L. BONANNO

By AND RICHARD £. BESER

A~ WL

ATTORNEY



Patented Nov. 17, 1953

2,609,317

TOY LOCOMOTIVE

Joseph L. Bonanno, Madison,

Beger,
New York

and Richard E.
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1

The present invention relates to toy locomo-
tives and is more particularly directed toward toy
locomotives having completely preassembled pro-
bulsion units adapted for securement in the body
0f the locomotive and exiploying a molded plas-
tic housing. .

According to the present Invention, a two part
molded plastic housing accommodates the pro-
bulsion motor, and carries the current collectors,
the running gear and ail electric connections be-
tween these parts. also preferably the headlight.
The vresent invention contempliates the em-
bloyment of a two-part housing struecture, one
Dary carrying all the elecirical parts of the mo-
tor and current carrying parts. for Supplying the
motor and the headlight (where used), the other
part carrying the driving gears adapted to in-
terconnect the motor shaft with the driving
wheels of the locomotive, and arranged so that
it acts as a cover for the first mentioned housing
part to hold ail the pieces and Parts in proper
assempled relation.

Structural embodiments of the present inven-
tion are characterized by a minimum of solder-

ing connections and by use of preassembled units

and parts adapted to be ftted into the housing
parts without the use of tools, screws and other
Securing devices. The locomotive contemplated
py the present invention is one suitable for low
priced manufacturing cost and vet. has. all the
necessary parts to provide for all normal opera-
tions. of g toy electric locomotive.

The present application is directed. more par-
ticulaxly toward
unit as an entity. 'The structure shown herein
Includes. a reversing switch mechanism and cur-
rent. collecting mechanism whieh form the sub-

ject-matter of other applications filed conecur-
herewith as Serial No. 121,495 and Serial

rently
No. 121,498,

Other and further
deseription proceeds.

The accompanying drawings show, for pur-

Poses of illustrating the present invention, one

embodiment in which the invention may take

form, it being understood that the drawings are

illustrative of the invention rather than limiting
the same. |

In these drawings:

Figure 1 is a side elevationa] view of a com-
plete toy locomotive taken rom the right-—hand
side, parts beingz broken away to illustrate. the
propulsion unit:

Tigure 2 is an inverted plan of the locomotive:

Figures 3 and 4 are side elevational views of
Lhe right housing rart looking at it from the in-
side, showing respeciively the housing. part alone,
with current conductors and meotor parts nor-
mally carried by it, the movable part of the mo-
tor field being in full lines in running position

the. toy locomotive propulsion.

Objects will appear as the.
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anda in dot and dash lines in the released posi~-
tion for operating an automobile reversing
switch:

Figure 5 is an inside elevational view of the
left housing part with assembled gearing inside:

Pigure 8 is 3 fransverse sectional view through
the locomotive housing and the bropulsion unit
taken in the direction of the arrows 6—-6 of Figs.
1 to 5 inclusive: |

Pigure 8¢ is g fragmentary section on the line
Ea—Sa of Figyure 4:

Figure 7 is g vertical sectional view taken on
the broken line —1 of Figs. 1, 3, 5 and 9:

Figure 8 is a front end view of the pPropulsion
unit;

Figure 9 ig an outer side elevationai view
the left side of the propulsion unit;

Figure 10 is g fragmentary sectional view on,
the lines 1g-—ip of ¥igs. 3, 4, 8 and
the reversing Switch;

Higure 11 is g fragmentary sectional view on
the lines fi—f1 of Figs. 3, 4, 5 ang 12, showing
the motor field and reversing switch intercon-~
nections, the field being in the released position
In full lines and in the attracted position in
dotted lines:

Flgure 12 is g fragmentary elevational view orf
the reversing switeh, with the cover removed,
and taken in the direction of the arrow 12 of
Fig. 6; and Figure 13 ) fragmentary diagram-
matic view of the same, |

In. the drawings, the reference character I,
designateg generally the locomotive body. This
IS a single piece of molded insulating or die cast

of

- material hollow from underneath and having the

external configuration of g steam type locomo-
tive. It is adapted to receive the propulsion
unit designated generally as P and carry front
pilot truck T and a rear pilot truck T’. The
bropulsion unit P hag g, housing composed of
two plastic moldings designated generally as 29
for the right housing and 2! for the left hous-
ing. These housings are of generally rectangsy-
lar shape.

'The right housing part 20 has g vertical side
wall 22, top wall 23, hottom wal 24, front wall
25 and rear wal] 25 all terminating in g
plane. 'The bottom wall 24 is recessed as indi-
cated at 27, 27 and centrally of these recesses
carries lugs 23, 28. Slightly higher up the side
wall 22 are openings 29, 29 for the axle shafts.
and above these axle shafts are large openings
29, 30 for magnetic loading weights M. Stops
3%a, 20q keep these weights In place, Adjacent
the holes 29, 29 are forwardly or away from the
bottom extending Iuges 31, 31 and intermediate
these lugs is another forwardly extending lug 32.
Ahove and laterally of the lug 32 are two for-
wardly extendine Iugs 33, 23

The recesses 21, 27 and lues 23, 28 are adapted
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to recelve current coilecting rollers 24, 34. Con-
ducting strap ©8 bears on thege vollers and 1s
held in place by the lug 39 and a rib 32’ below
the luz 32 entering notch a5’ The strapn 39 1S
resilient and yields when the rollers are on the
third rail. The holes 23 veceive the wheel axles
36, 36. A resilient conducting strip 37 bears on
the axles 3%, 30 and extends hatween the upper
face of lug 32 and the lower fopes of lugs 53, 33,
so that current can he carried from the power
and wheel bearing rails into the locomotive
housing. When the axles are out, the contact
strip 37 bears on top ol lugs 31. These ends are
bent up as indicated at 27’ to facilitate inserting
the axles. The conducting strip 35 is conneciec
by a wire 38 with the coil 29 carried on one part
40 of a motor ficld F having a separate movable
part 41. The moior feld part 4% is held in place
in the housing part 28 by locating ping 42, 42
projecting from the feld structure 42 and enter-
ing recesses 43, 44 in ne molded piece 28. The
ends 45, &5 of the field «tructure rest on raised
vearine surfaces indizateda at 87 and 48z, 48D,
48c, Fig. 3, so that the fAnld structure 40 carry-
inz the coil 39 18 definitely aligned with respect
to the housing part 2.

Tthe cther laminated part of the field, name-
ly, the part 41, has pin 46 which enters an elon-
oated recess 58 in the clevated portion &7 of the
housing part 29 and another pin Bi which bears
against an elevated area 5% in the housing pars
20 The moior field part 6! is n the position
indicated in full lines in Figurs 4 when the mo-
tor is in operation and is held against a stop 53
projecting forwardly Ifroro the gide woall 22 of
the housing part 28. The field part £1 may he
locked in this position or it may he brought to
this vposition when current is applied to energlze
the motor because the magnetic field set un by
the coil 39 through the field structure 4%, 41 and
the armature indicated generally at B4 will at-
tract the movable field piece to this position.

The field coil 39 is connected by & wire EB with
a conducting strip 85 having a hole to fit about
a pin 57, an extension E3 passing through a nole
59 in the housing part 20, and a forward exten-
sion 68 downwardly hent as indicated at &1 1o
form a center contact ior & headlamp. The
erounded strap 27 has extension ©3 passing
through a hole 64 in the housing part 29 and be-
tween it and the lugs 33 is & strapn 62 having a
forward extension 65 apertured at 88 and offset
at 61 to form the other contact for the head-
lamp 68. The contacts o1 and 87 ave opposite &
semi-cylindrical recess 08 In the housing part
20  The lamp bulb is therefors in ceries with the
feld winding. The ends of the straps 58 and 63
which project through holes a8 ang {4 are con-
nected to reversing switch mechanism to be de-
seribed. This mechanism includes hrush boxes
10, 10 received in holes 1 and carrying spring
pressed brushes 72 bearing on the disk type com=-
mutator 13 carried on the armature shaft 714
and connected to armature windings as usual.
The end 15 of the armature shafi ig received In
hearing hole T6.

The left housing part 21 shown in Figures 9,
6 and 7 has a vertical side wall 88, top wall 81,
bottom wall &2, front wall 8% and rear wall &4
of the same configuration as the walls 23 to 26
of the outer housing part and adapted to meet
it. It is provided with YeCesSEs 85 o meet
dowel-like pins 88 extending forwardly from the
housing part 20.

The housing part 21 is recessed as indicated at
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¢7, 87 and provided with lugs 32 25 opposite the
recesses 27 and lugs 28 of tne housing part 20
s0 as to keep the contact rollers 34 in place. I
has axle openings &35 opposite axie openings 23
-nd magnet receiving openings nd similar to and
opposite the magnet receiving onenings 7. ARY
has a lug 91 opposite to mut higher than lug 5
and rib 81’ opposite the rib 29/ {0 holid the strips
oF and €2 in place. The housing part 21 0as
raised areas at 62 and 835 with pin racelving 1re-
cesses 94, 85 to accommodabe tne other ends of
pins 42, 42 on the fixed field element 1 and hold
them securely in place when the housing pParis
are secured together. The housing part 21 has
raised areas §5 carrying an elongated recess 91
to accommodate the other end of pin £9 and a
recess 98 §o accommodate the other end of nin
5{ The housing parss are Securch tocether LY
spring clips 98 received In nctehes 897 in the front
and rear ends of the propulsion unit housing
parts 28 and 21.

The housing part 21 carries a lateral ofisel gear
bracket element indicated at 188. It nas & shaft
opening 10f for the end of the armature shafl
18 and an opening 102 for a shaft {083. The arma-
ture shaft carries a pinion {24 In mesh with &
cear (05 on the shaft 183 and this gear 185
carries a pinion 108 in mesh with a gear EH |
carried on a shaft 108 mounted n the housing
part 21.

The axles 39, 36 carry wheels 109, 138 pro-
vided with gear teeth 110, {10 in mesh with the
cear 107 and on the other side of the propul-
sion unit wheels (1, {11 so that the propulsion
unit or the locomotive to which it is attached can
he carried along the usual toy railroad traclkk in-
dicated at {i12. The wheels are made of mag-
netc material, 50 as to form, with the track,
usually plated steel, and the magegnet M, 2 mag-
netic circuit whereby magnetic loading of the
1ocomotive is made possible. Such loading has
heen found to triple the tractive effort gvailable.

The rear pilot truck TV has a truck body {15
with a coupler hook 116 extending past 8 Cross
bar |11 formed in the locomotive molding. The
truck §15 has a forward extension {15 with an
upwardly bent end {19 (see Fig. 4), which entars
into notches 120, 128 in the housing parts 20
and 21. After the pilot truck has been thus con-
nected to the locomotive propulsion unit hous-
ing, the housing is passed upwardly into the
locomotive molding T, to bring the aligned open-
ings 121, 121 of the housing parts 28, 21 0oDPG~
site holes 122, {23 in the locomotive molding
and a bolt 124 is passed through tnese alicned
holes so ag to secure the rear end of the pro-
pulsion unit in place. The parts 21, 22 forming
the propulsion unit housing are notched as In-
dicated at 125 to recelve ears 126, 125 carried
by a cross strap 27 securad to the locomotive
body L by screws §23. This cross strap carvries
the front pilot truck T.

The reversing switch

The reversing switch and itg operation form
the subject-matter of application Serial INo.
121,495 filed concurrently hnerswith and is here
described to show the completion of the con-
nections for the motor.

When it is desired to operate the locomotive
in but one direction, the movable glement 41
of the field structure is locked in ihe nosition
shown in full lines by a lever 13D plvoted on &
post 138’ provided in the houging part 2! and
projecting up through the locomotive body as



Indicated in Figure-1. ThiS'::i.l'ever;-.‘-h'oIds:-::th'e. fleld
part 41 against the stop 53 and against the: field .

49 and .the motor will .turn in:the:same direc-
tion. on ‘repeated.applications of: current:.

When. the:lever. 130 is. shifted: to.the:dot andg
dashline:position of Fig, 1, the nose.of the lever:
1s:away: from the-field: structure-41 so.that the-
field ‘structure:is: free:to move: ahout: - the pivot-
49.. This.movement 1s:-accomplished by a rawl.

131 under: the’ influence.. 0f . a coiled spring: 132,

This . spring. is: wound about. & post 133 and. is-
held-against slipping -off :the post by a mating post
The : free
end. 135 .0of the:spring. 132. is behind -the movahle.
_ 4, and passes
through a. hole- 136 in the Pawl {3{ and tends to
shift- this pawl upwardly as:viewed in PFigures 4.
a- hump  portion. 131
The:pawl engages
the - lower. face of  the. movable field part and
shifts-it to. the full line vosition shown in Figure
stop member 138 car--

134 carried:by. the housing part- 214:
field. part; as viewed.in. Figure-

and. 11.. The. pawl has-
which engages the field 41.

11, bringing. it against a

ried-by the housing part.20.

“The pivot end 139 of the pawl (31 iz received

in:a recess- 140- formed in the-housing part 24
and the other end of the pawl 13| -basses through
a- slot. 142 in. the housing part 20. This slot

Is_considerably wider than the pawl. {31 to allow
and.
The housing part 28 has a -
leading to the slot 142. The

the pawl.to have g lateral as well as back
forth movement.

sloping-surface (43
casing also has a. sloping surface 144 along which

the end 136 of the spring rides.. The pawl 13{.as

it: shifts. back. and forth. due to the movement

of:the . field 41, has a swinging movement ahout

the:-end 139 and also has a-slight back and forth
movement . due to- the camming action of the

suriace 146 of the pawl against the surface 33
of- the casing. As:a result, the nose (47 of the-

pawl moves.transversely as.well as in a gener-

ally vertical direction. Owing to the-size of the.
slot. 142 it is also.possible for the pawl to:swing
position- of Figure 4 to the

from the full. line
dot and .dash line position which. 1s above and to
the right of the full line position.

The pawl. is actuated each time the lever 13§
1s.shifted, also.each time the

in. the housing part 20 so
for operating. the. reversing
carried.in this recess.

The brush boxes 70, 10. are in- the form of
metal turnings having brush recelving  recesses
large diameter portions of the bhrush !
hoxes.are broached to form, as here shown, five:

{49. The

conduceting segments marked 138A, B, C, D, and
B oand. t89a, b, ¢, ¢ and €,. respectively.

distance separating vhe centers of the brush boxes
so that the segments.themselves are out of con-

tact. The breached.turnings having the brush
receiving openings.and the conducting segments

are used as inserts for a body 15! of molded
insulation having gear teeth [5(" twice as numer-
ous as the conducting segments. The teeth. 151’
on.the right-hand. gear. box (Fig. 12) are lined
up with the segments i50A, etc., while the teeth

on the other brush bex are spanned by the seg-.

menis i5a, ete.

The outwardly projecting ends 152 of field con-
necved contact strip 58 and. 153 of grounded con-
tact 62 have offset prongs 154, {54 (Fig. 12)

which enter holes 155 in contact springs 156 and
(51, respectively. These springs have ends i56a.

current is supplied.
to the motor. The-nose 147 of the pawl 131 pro-
jects.into.an outwardly opening recess. 148 formed
that it is available
switch mechanism -

The
diameter of these seecments 1s-less than balf the
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6:
and:156b, 157a; 157, which bear:on- the:cylinw.
drical surface .of the brush box... The.parts are-
SO proportioned that:-when one- condueting: seg~
ment on one bhox contacts one.end of one spring,
the. other end. of  the. other-spring contacts a-
conducting segment on the .other brush box, and-
current flows in.one direction. ‘Turning the hoxes:
one-tenth of a revolution changes the: contact-
relation so that current flows. in the other direc-
tion and the motor- direction is reversed. The:
brush bhoxes 70 ‘have: reduced ends: 158_and are.
held 'in place by g cover - plate . 15% secured over-
the recess 148.

The pawl 13§ is utilized to eflect the step by
step advance of- the . gears and brush box seg
ments. The nose 147 of the pawl is above and-
behind s tooth ss indicated in full lines in Fig-.
ure 13, As ii moves down, it engages the gear
Seoth (51’ in front of it and turns. the gear:
clockwise: At the samso time, it shifts laterally
to the dotted line position of Figure 13, the gear
peing advanced one-tenth of a turn. When enra.
rent supply to the motor is interrupted, or one-
manually releases the field by moving the lever

138, the spring 122 retracts ‘the pawl causing it

to pass up by the adjacent tooth and snap back:
to the full line position of ‘Figure 13,

Since it is obvious that the invention may he
embodied in other forms and constructions with-
in the scope of the claims; we wish it to be un--
derstood that the particular form shown is: but
one of these forms, and various : x0difications and.
changes heing possible, we do not otherwise limit-
ourseives in'any way with respeet thereto.

What is eclaimed is: |

1. A 1oy electric locomotive: propulsion: unit-
comprising mating hody and cover members made-
of molded insulating material and secured- to-
gevher to form a motor housing, the members
having alignsd axle. kearing holes and aligned
motor shaft hesring openings; wheel carrying
axles passing throush the axle holes:and pro-.
vided with driving g€ars, an armature shaft
nrounted in the shs t kearing openings and ecar-.
rying a pinion, an armature and g disc-type coma
mutator, the commutator keing nesyr one hous-
Ing member and facing the same end the pinion
heing near the other housing: member: Treduction:
gearing carried by the latter housing membper angd
cennecting the pinion and wheel driving gears;
a wound motor field core Intermediate the hous-
INg members, and brush rigging carried by the
the commutator and
including congucting tubes parallel with the shaft
axls and. extending fhrough openings in said
housing - member and hrushes in the tubes and
rearing on-the face of the commautator.

2..A toy electric lozomotive propulsion unit,
comprising mating hody and cover members
magde- of mo-ld&dinﬂul:&ting'material and secured.
together to form a motor housing, the members:
having aligned axle kearing holes anAd. aliched
motor shaft hearing openings, wheel carrying -
aXles passing through the axle holes and pro-
vided: with: driving S€ars, an- armature shaft
mounted.in the shaft DEeaTing oprenines and CATIV
ing-g: pinion; an-armature and a commuiator, the
commutator being near one- housging member and
thepinjon near the other housing member, reduc-
tion gearing carried oy the latter housing member
and’ connectine the pinion and wheel driving
sCars; a wound motor field cora miermediate the
housing  members, hrugh rigging carvied by the
housing member adjacent the commutator and
including. brushes extending through openings in
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«aid housine member and hearing on the commu-
tator, current collectors carried by the housing
members and projecting below the same to contact
a power rail, a spring strap in the housing, benl-
ing on the current colleciors to press them oW~
wardiv and held in place ang ander tension by
the housing merbers, 4 second housing received
spring strap hearing o the axles and held In
nlace by the housing members, & 1aa¢ secured to
one stran and to the winding of the mofor feld,
o lead from the other strap to the brush rigging,
and a lead from the brush rigging to the field
winding.

3 A tov electric locomotive propulsion unit
comprising two internally recassed, mating body
and cover members made Cf insulating material
secured together to form a motor housing, the
hody member having an arm ature zhaft heairing
opening and brusin DOX openings, bhrush rigging
carried ocn the oubside of the body membey, o~
ducting straps suppovisd by the beody member
and extending through holes tharein and form-
ine leads to the biush rigging, a motor field
structure carried by the body membar and having
a field winding cennected to one of said conduch-
ing straps, the body member having axle ¢orein-
ings, a resilient conducting strap received in the
pody mermber and having ends onposite the axle
openings and connected to the other brush rigging
conducting strap, current collectors carvied BY
the body member, a second resilient conducting
strap having ends nearing on the current coi-
lectors and connected by & lend to the field wind-
ing, an armature unit having o shaft end in
the shaft bearing opening, a pinion on the oiher
end and a commutator ad) acent the brusn DoXes,
trushes in the hrush DOXes, the caver bearing
acainst the resilient conducting straps and the
field structure to hold them i, place and having
a shaft hearing to receive the armature shait
-nd axle cpenings cpposite the fAirst mentioned
axle onenings, axles In the axle openings, wheels
on the axles and provided with driving gears, and
cearing carried Ry the cover member and con-
necting the pinion and the driving gears.

4. A toy electric locomotive propulsion unit as
claimed in claim 3, wherein the faces of the hous-
ing members are recessed to form a lamp buld
receiving opening and the straps connected to the
hrush rigging have exiensions
member and terminating opposite one another
and the opening, and forming a socket to receive
2 lamp bulb sc that the lamp may be in series
with the field winding.

5. A toy electric locomotive propulsion unit
comprising an insulating housing having two
mating pieces of molded insulating material side
hy side, one carrying brush rigging and hrushes,
the other carrying reduction cearing, vertically
movahle current collectors loosely carried by the
housing and extending downwardly therefrom
for contact with a POWEY rail, housing carried
axles having geared drive wheels inn mesh with
the gearing, a motor having a wound field and

a rotor in the housing, the rotor having a coI-

mutator cooperahle with the brushes and & pin-
ion in mesh with the reduction gearing, two CoIl-
ducting straps one bearine on the axles and the
other on the current collectors, one connected
to the motor field, the mating pieces of the
housing havingz cpposed cavities which recelve
the said straps and opposed abutments which
nold them in place, the other to the brush rig-
oing, and a third conducting strap carried by
one of the housing pieces and connected to the

fitted in the body ,
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other side of the field winding and to the brush
rigging,

8. A toy electric locomotive propulsion univ
comprising a two-part molded housing, each
nart having normally vertical side walls and in-
wardly facing top, bottom and end walls which
meet to form a substantially closed housing, the
parts having pairs of aligned axle openings
through the vertical walls, pairs of registering
current collector openings in the boftom walls,
axles in the axle openings, current collectors 1n
the collector openings, a housing-received resil-
ient conducting strap bearing on the axles, a
housing-received resilient conducting strap bear-
ing cn the current collectors, the housing parts
having lugs engaging the straps to hold them In
place and under tension, the housing parts hav-
ing alicned shaft bearings, an armature shaft
rarried in the shaft hearings and carrying a com-
mutator adiacent one housing part and a pin-
ion adjacent the other housing part, the verti-
eal wall of the housing part adjacent the com-
mitator having brush openings and brush lead
openings, brush boxes in the brush openings car-
rving brushes bearing on the commutator, brush
leads including straps passing through the cor-
responding openings and connected to one of
the resilient straps, a motor field structure hav-
ing studs entering recesses in the housing part
to secure it in place and a field winding, wires
connecting the field winding to the other lead
strap and the other resilient strap and means
to secure the housing parts together.

7. A toy electric locomotive propulsion unit
as claimed in claim 6, wherein the vertical wall
of the said other housing part is offset avout the
shaft bearing and has a downwardly opening
gear space, an idler shait below the armature
shaft, a pair of gears carried by the idler shaft
one of which is in mesh with the pinion on the
armature shaft and projects through the gear
space, an additional shaft carried below the other
shafts, and a gear meshing with one of the lat-
ter mentioned gears and drivingly connected
with the axles.

8. A toy electric locomotive propulsion unit
comprising mating body and cover members
made of molded insulating material and secured
together to form a motor housing, the members
having aligned axle bearing holes and aligned
motor shaft bearing openings, wheel carrying
axles passing through the axle holes and pro-
videg with driving gears, an armature shaft
mg:-uﬁted in the shaft bearing openings and car-
rving a pinion, an armature and g commutator,
the commutator being near one housing mem-
ber and the pinion near the other housing mem-

er, the bearing opening in said other housing
member heing in an ofIset bracket providing a
downwardly opening gear space, recduction gear-
ing carried by the bracket below the pinion con-
necting the pinion and wheel driving gears, &
motor field intermediate the housing members,
and brush rigging carried by the housing mem-
ber adiacent ithe commutator and including
hrushies exitending through openings in said
housing member and bearing on the commutator.

9. A toy electric locomotive provulsion unit
comuprising two insulating internally recessed
housing parts meeting on g longitudinal vertical
plane and clamped together, a mtor field struc-
ture held in place between and by the housing
parts and having a field winding, a rotor having
a horizontal armature shaft mounted on the
housing parts, a disk commusator and a driving
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pinion, brush rigging carried by the housing part
adjacent the commutator, axles passing through
the housing parts and carrying driving wheels
exterior to the housing, gearing connecting the
pinion and the driving wheels, a plurality of sheet
metal conducting strips, one bearing on the cur-
rent collectors, a second on the axles, a third
bearing on the second and connected to One side
of the brush rigging, and a fourth connected to
the other side of the brush rigging, the housing
parts having conductor strip locating and sup-
poriing elements wheraby all the strips are defi-
nitely located, flexible field leads secured to one
of the first two strips and to the fourth strip.
10. A toy electric locomotive propulsion unit
as claimed in claim 9, wherein the brush rigging
extends through openings in said housing part
to be externally accessible and the brush con-
nected strips extend through other openings in
said housing part. |
| - JOSEPH I,, BONANNO.
RICHARD E. BEGER.
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