
B, M, W, HANSON, 
EORING MACHINE, 

AP FLICATION FILED MAR, l?, 1908. 

1,063,160. Patented May 27, 1913, 
3 SHEETS-SHEET , 

(/////?osys, 1) //ge/?o 
^ . . . 1. - 7 / . y , ); / ( , 

7/////77% V2,...? 2/2, PC c: ; ; c. 
y/2/ C (cre - i. 2, ... Wv. 1.4 7.2-1-7 77. 

  



B. M. W. HANSON, 
FORMING MACHINE, 

APF LIGATION FILED MAR. 2, 1908, 

1,063,160. Patented May 27, 1913. 
3 SEETS-SHEET 2. 

S5 
A. AE 
// is 

7/27/cess es. ACO 
A ... -- ///( ///o/: 
2 //, /7/// 4.A , , -- 2Celta. -z, , , , () -Vi: , a&alec (... ...) ar C. :2.-- '. 2. - i-ty- r 

/ C-C, M to -67, 

  

  

  



B. M. W. HANSON, 
FORMING MACHINE, 

AFPLIGATION FILE MAR, 2, 19 (3. 

1,063,16O. Patented May 27, 1913, 
3 SHEES-SE 3 

le 

5 --- Out 

//7(esse3 Azeez//o : 
/ -? ^ - Y - . - m % : 2)/- 

1.1//2.Me // -- - - 12.2-1, K2, 2. (26. - (--a 
A - 27 2. %. ------ 

ta/ 

  

  

    

  



5 

0 

5 

20 

30 

35 

4) 

, () 

NITED STATES PATENT OFFICE, 
BENGT. M. W. HANSoN. of HART FORD, CoNNECTICUT, ASSIGNOR TO PRATT & WHIT 

EY COMPANY OF HART FORD, CoNNECTICUT. A CORPORATION OF NEWJERSEY. 

FORMING-MACHINE. 

1,033. 1 (50. specification of Letters Patent. 2, at ented May 1913. 
Application filed March 12. 1908, serial No. 420,594. 

7 if h (i, it 1 ; ; ' , i. 
E3 it is will it , 3.N. ; T M. W. ANSON. 

a siljeet if the King if Sweden. and : 
residini (, f l ; it (, , i t , (iii)ty of art 
for all Sitti ('il 'ticit, have invented 
a few all in r: y : " Fating-Machille, of 
which, the foil wing is a strification. 

Afy invent it relates to tie ('iass of inna 
chines for giving share u form to articles 
by a cutting operation it; the pi's 'ess of 
may a facture, and the object of lay in veil 
tion is to provide a machine of this class 
th; t she equally usalie for other purposes. 
may be easily an clickly adapted to the 
foru: ; lit) of is iii proved 
neans; and a furt lie?t if the ii ven 
tion is to rovide it and improved mech 
aisna for fortning articles, which mecha 
nisiji aay be readily and quickly applied 
to machines adapted for other purposes; and 
is further (bject if the it vention is to pro 
vide eas fol' varying the direction of 
forming a veileiat of the 
cutting toc i t ( ) produce an article of prede 
termined siape; as a fi'i her lect of the 
invention is to it is tie a patter the for 
of whili sa i s is err, the for 13 ling in ove. 
ment of the paris ('ase the cutting tool 
to produce an article of predetermined 
shape; and a still further oiljeet of the in 
ventic) is to provide an indexing it lock 
ing in echanisi of extreme simplicity in coil. 
stration and pe'a tic: ; and a still rther 
object of the invention is tine oduction 
of an indexing aid locking mechanism in 
which tine blank being operated upon may 
he utilize as a part of such indexing and 
(cking Jean 3, 
A simple form of machie living mecha 

Isisi e ii) is is aly it vention in Nempli 
fying the ai): y : ; lic its is illustra ( in the 
act' in panyius it: Wigs, in which 

Figi'?: 1 is a 
maelic ebodying the invention. Fig. 
is a view oil enlarged scale showing a port it in 
of the head of the in achie an: the nea is: 
for support is a bank or anticle with re. 
spect there 1. Fig. 3 is a detail view show 
ing a sey (it of the rin of a ge; it is 
tra iiig y : *k which ::ty e done lipo) the 
n itine. Fir, is is 'ai dye vie's of the 
for her r patieri lase. Fig. , is a front 
view (if the sale. Fig. 6 is a plain view of 
the York or article sport aid indi:... and 

: if it is 

( 

he arts to 'ause the 

view in side elevati) of a 

locking mechanism, the sliding base being 55 
on litted. Fig. 7 is a view in elevation of 
that end of said mechanisin facing the head 
(of the machine, and including the sliding 
base. Fig. S is a view showing articles op 
erated upon by the machine and illustrating 60 
still further the character of the wirk which 
may be done thereupon. - 
My invention is not limited to machines 

constructed especially and solely for car 
rving it into effect, hut may be embodied in 65 
such a machine if desired. I have found a 
Satisfactory form of mechanism containing 
the invention so constructed that it may be 
readily and quickly attached to or detached 
from a nachie usable for other purposes, 70 
and such a machine is illustrated in the 
('awings herein, in which the numeral 10 
(lenotes a base having a column or standard 
11 rising therefron, and upon the upper 
en if which is located a head 12. An oil 75 
reservir 13 is supported on the standard. 
A spindle 14 is suitably mounted in the head, 
this spindle having a chuck 15 and a driving 
pilley 16. A frame 17 is located on the head 
and is provided with clamps S. 
glide 19 is formed on the front face of the 
collinn or standard 1, this guide being of 
dove-tail shape in 'ross-section to fit a re 
('ess of corresponding shape in the base of 
the knee 2). 
suitably not inted in the standard and so 
connected to the knee that the latter may 
be fed along the standard as by means of 
the operating landie 22. All of the parts 
this far specifically descriled are of known 90 
constriction aid frie' and detailer de 
scription is declect unnel'ess: ry herein, as 
the 'ol striction aid operation will be read 
ily iderstood by this skilled in the art. 
While in v it vention is erally applicable 95 

to the for nation of articles of wide and 
V: rying kills, shak's and sizes, it is espe. 
'ially applicable fol' use it pointing gear 
teeth, an especially teeth of such gears as 
a re used in the transission mechanism of 100 
autot obiles. and stic'h a article has there 
fore been selected iy lie for the purpose of 
disclosure if the 1 \ent i? a rerein. 
A knee base 23 cities a stop rot sport 
rojecting a long the site of the standard (): 

11. A stop retil 2, secured to the support 
24 carries stops 26 adjustally mounted upon 
the stop rod. These stops are located upon 

A knee 80 

A knee operating shaft 21 is 85 
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(posite sides (of a st() rod guide 27 and (')- 
e rate there with t ( in it the in venent of 

the knee 2). A screw treat led adjusting 
sleeve 2s provides meals of adjustment for 
tie rot 2, with respect to the sport 2. 

- 'til 2, has a gr:ve 2 tapering to : 
arrower with at t lie liott (; in at set 

stress 3) assig through the stops 23 re 
ject into this strive and serve to loll the 
stops in positi in on the rod. 
An arm 31 is supported in tie frate 1, 

this arm having on one end a curved -- 
port 32 adapted for use in connection with 
certain work to which the na'line is a (lat - 
ed other than that for which tie ('hile 
as illustrated herein is arranged. the st 
port 32 in such instances being located ad 
jacent to the chuck 15. To adapt the arm 
for use in connection with nay in provel 
mechanism it is reverset enol for ent, as 
shown in Fig. 1, and a tool rest 33 is sup 
ported thereon, being adjustably hell in 
position as by means of a clamp bolt 3. the 
rest being split to enable the bolt to can 
it in place. The arm 31 is adjustable longi 
tudinally and is held in position as by 
means of the clamps 1S. This to rest 3:3 
holds the tool rigidly up to its work and 
prevents springing action which would re 
silt in uneven and unsatisfactory work. 
The cutting tool 35, as shown a milling 

tool with a tapered end, is secured in the 
chuck 15. The knee 20 is provided with the 
usual dove-tail shaped projection 36 on 
which a sliding base 37 is mounted. A 
socket piece 38 is secured to the under side 
of the base 37, preferably removably secured 
thereto, and a plunger 39 is located in a 
socket 41 in the socket piece. A spring 40 
is located in the socket 41 between the entil 
of the plinger and the hottom of the socket, 
which spring when compressed forces the 

A screw 42 slip 
ported by a plate 43 secured to a cross-lar 
44 extending between the side parts of the 
knee 20, is enployed to place the spring 0 
under compression. A base stop 45. in the 
form of a screw supported in an ear 46 pro 
jecting from the base, determines the ex 
tent of inward movement of the sliding 
base 37. 
A strike base 47 is secured, preferably re 

movably, to the end of the sliding base 37. 
a projection 48 affording means for renov 
able attachment of a strike 49. This strike 
is preferably made of hardened steel cir 
other metal capable of withstanding wear, 
and its upper edge is rounded as at 0. 
The sliding base 37 has a shouldered 
oove 51 in which the head of a stol 2 

from a fixture support 53 is located. The 
support is thus adjust able along the base, a 
nut 54 in connection with this still - rving 
to clamp the support in Isla 'e. Shi sport, 
together with the parts not lited thereon, 

1,063,160 

constituting a fixture that may be bodily 
removed from ol' attached to the machine at 
will. 
The upper end of the fixture support 5:3 

has a socket for a blank or work support 
55. In a satisfactory form of construction 
the inier end of this blank support is 
formed as a tapered pin fitting a tapered 
(pening in a headed sleeve 6 located in a 
socket in the fixture support 33. A retain 
ing screw 7 engages the inner end of the 
blank support to hold it in place, a -collar 
is aid a filling piece , 9 underlying the 
head of the locking screw. aiding the latter 
in holding the blank sport and headed 
sleeve 56 in place. 
A pivotel sport 60 hits ranches 61 

formed at one end lying on (pposite sides 
of the upper end of the fixture support 53. 
These branches receive the sleeve 56 upon 
which the support is pivoted. This support 
has downward projecting side parts in 
which slots (3 are for led to receive a lock 
ing (ilt 62 located in a lug 64 on the fixture 
support 3. This locking bolt holds the 
support G() in any desired position, the side 
parts springing sufficiently to pernit clamp 
ing action between the parts. 
A bracket (35 is adjustably held by the 

support 60, as by neans of an interengaging 
tongue 66 and grove (7. camp bolts 68 
holding the bracket in place. An indexing 
plate 69 is adjustally mounted upon the 
bracket, as by an intermeshing tongur 70 
and groove 71, the bracket being split as at 
72 to enable the clamp screw's 73 to clamp 
the plate against movement on the bracket, 
A projection 74 is located on the side of 

the plate 69, this projection having a recess 
for a locking bolt 75. The end of the lock 
ing bolt is shaped to fit between the teeth 
of the gear blank being operated upon a 
spring 76 forcing the bolt into engaging 
position with said blank. A screw 77 pre 
vents turning movement of the locking bolt, 
and a closure screw 78 closes the end of the 
socket and also regulates the tension of the 
spring. It will be understood that the end 
of the locking bolt may assume any form 
to properly engage the blank being operated 
upon to hold the latter against movement. 
A headed screw stud 79 has its inner end 

shouldered and threaded to provide means 
for secure attachment to the plate 69. A 
lever handle 80 is pivotally mounted upon 
this stud and has a finger 81 engaging a re 
cess in the locking Ef 75, the lever handle 
and finger being rigidly united, and a pawl 
supporting plate 82 is also mounted upon 
the stud 79 to have a pivotal movement in 
dependently of the lever handle 80. A paw 
S3 is pivoted upon the plate 82, a spring 84 
holding the heel 85 of the pawl against the 
stop pin St. A suitable stop may be pro 
vided to limit the upward movement of the 
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lever handle, in the form shown, however, 
the bolt striking the teeth in the gear form 
ing such stop. A stop pin 87 adjustably 
mounted in the pawl supporting plate lim 
its the downward swinging movement of the 
lever handle, this pin striking against the 
projection 74. A recess 88 is formed in the 
edge of the pawl supporting plate, an ad 
justing 'screw 89 projecting into this recess. 
A pin 90 from the lever handle 80 extends 
into this recess. 
By an examination of Fig. 7 of the draw 

ings it will be noted that the parts just de 
scribed are so adjusted that the locking bolt 
75 will engage the space between the gear 
teeth on a gear 91, and the pawl 83 will be 
located in position to thrust against one of 
said teeth when the lever handle 80 is oper 
ated. 
The gear 91, the ends of the teeth 92 of 

in Fig. 3, is located upon and secured to the 
blank support 55, a nut 94 holding the 
blank in place. In the form of blank shown 
one of two gears located at opposite ends of 
a 'sleeve is being operated upon, it being 
noted by references to Fig. 2 that this may 
be easily accomplished, the tool being lo 
cated over the smaller gear. A former or 
pattern base 95 is adjustably secured upon 
the knee guide 19, the base having a dove 
tailed shaped recess as shown in Fig. 4, to 
fit said guide. A gib 96 held in place by 
bolts 97 clamps the base securely in posi 
tion, this gib being of a shape to partially 
form the dove-tailed shaped recess. Ears 98 
project from the base 95 and a former or 
pattern. 99 is pivotally supported upon a 
pivot 100 secured to the ears. An adjust 
ing screw 101 extending through the former 
limits its swinging movement toward the 
base, and a clamping screw 102 prevents 
swinging movement away from the base. 

In Fig. 8 of the drawings, there is illus 
which may be shaped and formed upon my 
in proved machine. It will be noted that 
these hammer's 103 are supported in pairs so 
that the cutting tool may operate simultane 
ously upon two of said articles beveling the 
edges as at 104. 

It will be noted that the machine is con 
structed so that in operation upon the teeth 
of a gear two teeth are operated upon si 
multaneously so that in effect a tooth is fin 
ished in each operation. The machine has 
in effect two feeds, what may be termed a 
“regular' feed to bring the tool and the 
work into operative relation, and what may 
be termed a "forming feed which embodies 
such relative movement of the blank and 
the tool, either or both, as determines the 
shape or form which shall be imparted in 

ing of gear teeth. 

the cutting operation. 
The regular feed, in the form of device i 

8 

shown herein, is obtained by means of the 
handle 22, manually operated, but it is old 
vious that other means may be emploved for 
imparting this feed. The forming feed is 
automatic and is governed and controlled by 
the former or pattern 99. This former may 
have any desired shape to produce a given 
form in the article being operated upon, the 
base 37 being held in contact with the 
former by means of the spring 40 as the 
blank is fed up to the work. The former 
thus determines the direction Nof relative 
movement between the blank and cutting 
tool to cause the latter to shape the blank 
to a predetermined form, the former thus 
acting as a pattern to determine the shape 
which shall be given to the article. . 
While my invention is not limited to the 

use of any special shape of cutting and 
forming tool, a milling tool having its end 
beveled or pointed, as herein shown, has spe 
cial advantages in connection with the point 

The shape given to the 
teeth is such as to provide the best results 
in the operation of the gears, not only en 
a bling the gears to readily mesh without 
striking but also giving to the teeth such 
form that the gears will be engaged by an 
action somewhat resembling that between 
the teeth after they are engaged. 
The machine, while usable for other pur 

loses, is quickly and readily adapted for the 
purpose in hand, and the work may be very 
rapidly performed thereon. 
While the locking and indexing mecha. 100 

nism as herein shown contemplates the use 
of the blank being operated upon as a part 
of Said mechanism, thus reducing the same 
to a minimum number of parts, when arti 
cles which can not be put to such use are to 
be formed in the machine other means may 
be readily provided for indexing and lock 
ing. 

In the operation of the device the fixture 
E. and the work carried thereby are adjusted to proper position with respect to 

the tool 35 by the various adjusting devices 
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operated in a well known manner, after 
which, in operating the indexing mecha 
nisial, the handle lever 80 is rocked, the fin 
ger 81 withdrawing the locking bolt 75. In 
this withdrawing operation the pin. 90 on 
the lever handle moves within the recess 88, 
thus imparting no movement to the pawl 
supporting plate and pawl until the bolt 
has been withdrawn from engagement with its coöperating parts. 
has been withdrawn the pin 90 striking the 
adjusting screw 89 causes the pawl support 
ing plate and pawl to be moved forward, 
feeding the blank forward. Upon releasing 
the handle the latter swings to the position 
shown in Fig. 7, moving the locking bolt 
into position to lock the blank against moye 

As soon as the bolt. 
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(perating upon the gear the pawl imparts a 
artial to veinent to the lank, sufficient to 

enable the (; it to enter the recess between 
the tect, and this ent race of the bolt acting 

3 tip in a leveled surface of a tooth moves the 
lank artially t the position to be ovett 
pied for cperatic in lay the cutting tool. 

I clain : 
1. A natine' including a column, a knee 

10 in valle upon the 'olumn and a spindle for 
holding a cutting tool, in eans for moving the 
knee. a sliding base in Vale upon the knee, 
said base having a socket piece, a spring lo 
eated within said socket piece, a spring op 

15 erated plunger extending within the socket 
piece to exert : 'essure upon the sliding base, 
means for governing the tension of the 
spring, a fixt are support mounted upon the 
slicling base. means carried by the fixture 

20 support for holding a lilank, and a former 
slip (rted by sail collinn and arranged to 
vary and control the direction of movement 
(if the sliding base to determine the result 
ant shape of said blank. - 

2. A machine including a column, a knee 
(valle upon the column and a spindle for 

telling a cutting tool, means for moving the 
knee, a sliding base 1a)(ivable lipon the knee, 
said lase having a sicket piece, a spring lo 

30 cate within the socket piece, a plunger ex 
tending within the socket piece and seated 
against the spiring, a screw located in said 
knee. said screw thrusting against the end 
of said plunger, a fixture support mounted 

35 upon the sliding liase, means carried by the 
fixture support for holding a blank, and a 
frner supported lay said column and ar 

y 'aigrid to vary and control the direction of 
nic veinent of the sliding base to determine 

40 the resultant shape of said blank. 
3. A unachine including a column, a knee 

novable pen the column and a spindle for 
holding a cutting tool, means for moving the 
knee, a slidii r lase stupite on said knee, 

43 means for exting spring pressure upon 
Said sliding :se love it toward said co 
tumn. Inteans for Varyilar the tension of the 
spring. a fixture Slirport n' inted upon the 
sliding base, l'ai is 'arried lay the fixture 

V 

25 

carried by said plate. 
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support for holding a blank, and a former 50 
secured to said column and arranged to vary 
and control the direction of movement of the 
slitling base to determine the resultant shape 
of the lolank. 

4. A machine including a knee and a spin 
dle for holding a cutting tool, means for 
moving the knee, a sliding base supported 
upon the knee, a fixture support carried by 
tle sliding base means carried by the fixture 
support for holding a blank, a bracket se 
cured to the fixture support, an indexing 
mechanism attached to the fixture support, 
and means for positioning said bracket with 
respect to the blank carried by the fixture 
support. 

5. A machine including a knee and a 
blank support, means for operating the 
knee, a sliding base mounted on the knee, 
a fixture support mounted on the sliding 
base, a, bracket adjustably mounted on the 
fixture support, an indexing plate adjust 
ably mounted on the bracket to support in 
dexing mechanism, and a former arranged 
to vary and control the direction of move 
ment of the sliding base on the knee to de 
termine the resultant shape of a blank. 

6. A machine including a knee, means for 
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operating the knee, a sliding base mounted 
on the knee, a blank support carried by the 
sliding base, a fixture support mounted on 80 
the sliding base and adjustable thereon, a Fi"Stily mounted on the fixture 
support, an indexing plate mounted on said 
bracket and adjustable with respect to the 
blank support, and an indexing mechanism 85 

7. A cutting tool with means for operat 
ing it, a sliding base, means for feeding said 
base, a blank support carried by said base, 
a former base, a former pivotally mounted 
on the former base and having its surface 
shaped to direct the forming movement of 
the sliding base, and means for adjusting 
said former on its pivot. 

- BENGT M. W. HANSON. 
Witnesses: 

W. M. StoRRs, 
ARTHUR B. JEN KINs. ea 

90 


